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Hello!

NCERT has developed Exemplar Problems in Mathematics for Class X with the
objective to cover the fundamentals of all Class X topics. NCERT exemplar
questions are conceptual in nature and cover quite a large percentage of
problems asked in any board examination competitive and entrance
examinations.

This Educart Exemplar book is prepared by our country's top experts, to give
students a single reference book throughout the year to clear doubts. It also
serves the purpose of revision, in the last moments before Board examinations,
especially, as a major part of paper comes from this book statistically.

Below are the new features for this year:

Diksha VidyaDaan
NCERT recommended Diksha 2.0 platform (launched February 2020) questions
(important ones) are solved at the end of each chapter.

Alternative Solutions

In certain questions, more than one style of solving the question under the
guidelines of NCERT is provided. This is followed by ‘Tricks applied’ section to
learn about the method used..

Time Stamp
Questions that have appeared in previous board examinations are identified,
so that students use that extra data to prioritise important questions.

We sincerely hope that the contents of this book will prove immensely beneficial
to all students. We wish you the best of luck.

Managing Editor
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Real Numbers

EXERCISE 1.1

Choose the correct option from the given four options in the following questions:

1. If two positive integers a and b are written
as a = x3y? and b = xy3, where x and y are
prime numbers, then the HCF (g, b) is:

® xy ® xy?
© Cy? D) x%y?
Ans. (B)
Explanation:
Given that a=x3yl=xxxxxxyxy
and b=xyP=xxyxyxy
= HCF of @ and b = HCF (x3y2 xy3)
=X x Y x Y =xy>

We know that HCF is the product of the
smallest power of each common prime factor
involved in the numbers.

2. If two positive integers p and g can be
expressed as p = ab? and q = a3b where a and
b are prime numbers, then the LCM (p, q) is:

(A) ab (B) ab?
(€) a3b? (D) a3p3
Ans. (C)

Explanation: Given that
p=ab?=axbxb
and g=a*b=axaxaxb
=LCM of p and g = LCM (ab?, a°b)
—axbxbxaxa=a’b?
We know that LCM is the product of the

greatest power of each Prime factor of the
numbers.

3. The product of a non-zero rational and an
irrational number is:

(A) always irrational
(B) always rational
(C) rational or irrational
(D) one

Ans. (A)

Explanation: Product of a non-zero rational
and an irrational humber is always irrational.

For example:

é is rational and «/5 is irrational numbers.

Their product is an irrational number.

7x\/§ 7\/_

2 . - N
= T which is an irrational number.

9

4. The least number that is divisible by all the
numbers from 1 to 10 (both inclusive) is:

® 10 (B) 100
(©) 504 (D) 2520
Ans. (D)

Explanation: As we require the least number,
the problem is based on finding the LCM.

Factors of 1 to 10 numbers are as follows:

1=1
2=1x2
3:1X3
4=1x2x2
5=1x5
6=1x2x3
7=1x7
8=1x2x2x2
9=1x3x3
10=1x2x5

LCM of number 1 to 10
=LCM (1,2,3.4,5,6,7,8,9,10)
=1x2x2x2x3x3x5x7
=2520

5. The decimal expansion of the rational

14587

number will terminate after:

(A) one decimal place
(B) two decimal places
(C) three decimal places
(D) four decimal places
[CBSE 2017, 13]

%
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Ans. (D)

1.

Ans.

2.

Ans.

Explanation:
1250
625
125
25

el R

Simplifying the given fraction:

14587 14587

1250 54 %2

14587  2°

542 23

116696 _ 116696
sttt 107
- 116696

Number is 11.6696

Hence, the given rational number will terminate
after four decimal places.

EXERCISE 1.2

The numbers 525 and 3000 are both divisible
only by 3, 5, 15, 25 and 75, what is the HCF
of (525, 3000)? Justify your answer.

HCF =75

Since 3, 5, 15, 25 and 75 are the only common
factors of 525 and 3000, 75 is the HCF of 525
and 3000.

Justification: Using Euclid's Division Algorithm:

Given positive integers a and b, there exist
unigque integers g and r, satisfying,
b=axqg+r [0=r<q]
[Using dividend = divisor x quotient + remainder]
3000 =525 x 5 + 375
525=375x 1+ 150
375=150x2+75
150=75x2+0

So, the highest common factor among 3, 5, 15,
25 and 75 of 525 and 3000 is 75.

Explain why 3 x 5 x 7 + 7 is a composite
number. [CBSE 2017]

1 is neither prime nor composite.

If a number greater than 1 is not prime, it is a
composite number.

Further, a prime number is divisible by 1 and
the number itself.

Now,
3x5x7+7=105+7
=112
=7x16

As 112 is divisible by 7 and 16, it is a composite
number.

@ Trick Applied

= Prime numbers have only two factors: 1 and the

2

number itself. Also, according to the definition of
composite numbers, any number with more than 2
factors is said to be composite.

3. Can two numbers have 18 as their HCF and

380 as their LCM? Give reasons.

Ans. No.

We know that:

“The HCF of any two numbers must be a factor
of the LCM of those numbers’

So, two numbers cannot have their HCF 18 and
LCM 380, as 18 does not divide 380.

4, Without actually performing long division,

find if 987 will have terminating or non-
10500

terminating (repeating) decimal expansion.
Give reasons for your answer.

[CBSE 2010, 09]

Ans. Yes, it will have a terminating decimal expansion.

Simplified denominator has factor in the form
of 2M x 5n.
So, this is a terminating decimal.

5]10500
3] 2100
71 700
5] 100
3l987 5| 20
71329 2 4
47 2
987 3x7x47
Now, 105002 2x2x3x5x5x5x7
47 2 94
T2 T2 g
94
= Toog = 0094

And we know, if p/qg is a rational number, such
that the prime factorization of g is of the form
2™ x 5" where n and m are non-negative
integers, then x has a decimal expansion which
terminates.

Hence, it terminates.

‘ﬁ EduCart NCERT Mathematics Exemplar ©/--



5.

Ans.

1.

Ans.

2.

Ans.

3.

A rational number in its decimal expansion is
327.7081. What can you say about the prime
factors of g, when this number is expressed in

the form % ? Give reasons. [CBSE 2013]

As 327.7081 is a terminating decimal number,
the denominator of the rational number must
be of the form 2™ x 5.

3277081
Thus, 327.7081 = =10000

_ 3277081

- 10t

_ 3277081

T 245t
So, the prime factors of g are 2 and 5.

2
q

Here, g is of the form 2™ x 5", where m and
n are natural numbers. The prime factors of p
and g will be either 2 or 5 or both.

EXERCISE 1.3

Prove that \/5 ++/5 is irrational.
[CBSE 2020, 18, 15, 13, 10, 09]

Let us suppose that \/§+ \/g is rational.
Then \/§+\/§ = g, where ag is a rational number.

Therefore, «/5 =a- \/g
Squaring both sides, we get

(V3)? = @~ V5)?
= 3-a2+5-25a
[Using (a - b)2 = a2 + b2 - 2ab]
= 205 =2 + a2
2
- \/E _ 2+a
2a

which is a contradiction, as the right hand side
is a rational number while the left hand side

\/E is irrational.

Hence, our assumption is wrong and \/§+\/§ is
irrational.

Show that 12" cannot end with the digit O or
5 for any natural number n.

[CBSE 2020, 17, 15]

We know that if any number ends with the digit
0 or 5, it is always divisible by 5.

If 12" ends with the digit zero or 5, it must be
divisible by 5.

This is possible only if prime factorisation of
12" contains the prime number 5.

12=2x2x3=22x3
= 127 = (22 x 3)" = 22" x 3"
Since its prime factorisation does not contain 5,

hence, 12" cannot end with the digit O or 5 for
any natural number n.

On a morning walk, three people step off
together and their steps measure 40 cm,

42 cm and 45 cm respectively. What is the
minimum distance each should walk, so

that each can covers the same distance in
complete steps? [CBSE 2015]

Ans.

We know that the LCM is the product of the
greatest power of each Prime factor of the
numbers.

We have to find the LCM of 40, 42 and 45 to
get the required minimum distance.

For this, we find prime factorisation,
40=2x2x2x5

42=2x3x7
45=3x3x5
LCM (40,42,45) =2 x3x5x2x2x3x7
= 2520

Hence, each person should walk a minimum
distance of 2520 cm, so that each of them can
cover the same distance in complete steps.

4. Write the denominator of rational number
257
5000

non-negative integers. Then, write its decimal
expansion without actual division.

in the form 2™ x 5”7, where m, n are

Ans.

Denominator of the rational number is

5000. 5000

5000=2x2x2x5x5x5x%x5
= (23 = (5)*
which is of the type 2™ x 5",

where m = 3 and n = 4 are non-negative
integers.

Now,

Simplifying the given fraction:
257 257
5000 54493

257

%

2
2

514 514
54 2% - F
= 00514
S0, 0.0514 is the required decimal expansion of

the rational number S000"

%
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5.

Ans.

N

1.

Ans.

2.

Ans.

3.

Ans.

Prove that \/i_) +«/5 is irrational, where p and
g are primes.

Let us suppose that \/;+ \/5 is rational.
Let \/;+\/5 = g, where a is a rational number,

b \a

On squaring both sides, we get

p=al+qg- 20\/5
[Using (a - b)2 = a2 + b2 - 2ab]

=

=

DIKSHA 2.0

Recommended by NCERT

(Selected top questions)

Are the smallest prime and the smallest
composite numbers co-prime ? Justify.

No.
We know that,

Smallest prime number is 2 and smallest
composite number is 4.

HCFof (2,4) =2
Since, there is a common factor 2.
So, they are not co-prime.

Write the exponent of 3 in the prime factori-
zation of 144.

Prime factorization of 144 = 24 x 32
So, exponent of 3 = 2.

If HCF of two numbers is 1, the numbers are
called relatively ... or ... .

(A) Prime, co-prime (B) Composite, prime
(C) Both (A) and (B) (D) None of the above
GV

Explanation: Prime numbers are those

numbers which have only two factors ie, 1 and
itself. Example, 3, 5, 11 etc.

Co-prime numbers: Two numbers that have
only 1 as a common factor.

Example,

35 and 39
35=1x5x7
39=1x3x13

Here, common factor is 1.

4. The product of the LCM and HCF of two

4 ‘ﬁ EduCart NCERT Mathematics Exemplar ¢

natural numbers is 24. The difference of two
numbers is 2. Find the numbers.

Ans.

5.

Ans.

6.

2
- a+g-p
= 9"

Therefore, the above statement is a contradiction
as the right hand side is a rational number,

while the left hand side JE is irrational, since p
and g are prime numbers.

So, our assumption is wrong. Hence, \/;+\/5 is
irrational.

Note: Q. 10 follows from Q. 14.

Let the natural numbers be p and g.
According to question,
pxqg=24 ()
p-g=2
p=2+g
From (i) and (ii)
(g+2) xg=24
q2+29-24=0
q2+6g-4g-24=0
@+6)(@-49=0
g=-64
g=4

and

i)

[Since -6 is not a natural number]
So, the numbers are 4, 6.

Two alarm clocks ring their alarms at regular
intervals of 72 seconds and 50 seconds if
they first beep together at 12 noon, at what
time will they beep again for the first time?

Here, we need to find the LCM of 72 and 50.
72=2x2x2x 3x3
50=2x5x5

LCM of 72 and 50 = 23 x 32 x 52 = 1800

So, 1800 sec = 30 min

Hence, alarm clocks will beep again for the first
time at 12.30 pm.

Three bells toll at intervals of 12 minutes, 15
minutes and 18 minutes respectively, if they
start tolling together, after what time will
they next toll together?




Ans.
The required time is the LCM of 12, 15 and 18.
12=2x2x3
15=3x5
18=2x3x3

LCM =22 x 32 x 5= 180
So, next time the bells will ring together after
180 minutes or 3 hours.

7. Find the two numbers which on multiplication
with /360 gives a rational number. Are

these numbers rational or irrational?

Ans.

J360 =w/2x2x2x3x3x5
=610

If we multiply 6410 with V10 and 1.

We get,
6\/1_><\/]3x1 =60

Hence, numbers are 10 and 1.

Where, 1 is a rational number and 10 is an

irrational number.

Real Numbers (DIKSHA)
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1.

Ans.

2.

Ans.

Polynomials

EXERCISE 2.1

Choose the correct option from the given four options in the following questions:

If one of the zeroes of the quadratic
polynomial (k - 1)x? + kx + 1 is -3, then the
value of k is:

@ 5 ® -5
© % O -%

[CBSE 2018, 15, 13, 10, 09]
@

Explanation: We know that if a. is a zero of a
quadratic polynomial p(x) = ax? + bx + ¢,

then p(a) = 0.

Given that one of the zeroes of the quadratic
polynomial say p(x) = (k- 1)x2 + kx + 1 is -3.
So, p(-3)=0

= (k-1(=32+k-3)+1=0
= k-1©O) -3k+1=0
= 9% -9-3k+1=0
= 9% -3k-8=0
= 6k=8
4
= k==
A quadratic polynomial, whose zeroes are -3

and 4, is:

(A) x2-x+12 B x2+x+12
2
© %-3-6 (D) 2x% + 2x - 24
[CBSE 2020, 15, 13, 12]
©

Explanation: A quadratic polynomial in x is
given by
p(x) = kix2 - (sum of the zeroes)x
+ (product of the zeroes)},
where k is a constant.

Sum of the zeroes =-3 +4 =1
and product of the zeroes = (-3) x 4 = -12.
The required polynomial, therefore, is

px) = k{x2 - (sum of the zeroes)x

+ (product of the zeroes)},

= kix? - (Dx + (-12)}

‘ﬁ EduCart NCERT Mathematics Exemplar ¢

=kx2-x-12}

2

X x inap =L
=5 —2—6 {Taklngk—z}

Hence, the quadratic polynomial, whose zeroes

are-3 and 4 is %—%—6.

3. If the zeroes of the quadratic polynomial

x2 + (a + 1)x + b are 2 and -3, then:

A a=-7,b=-1 B) a=5b=-1
€C)a=2,b=-6 D) a=0,b=-6
[CBSE 2016]

Ans. (D)

Explanation: Let p(x) = x2 + (@ + 1)x + b.

We know that if a is one of the zeroes of the
quadratic polynomial p(x) = ax? + bx + ¢, then

p(@) = 0.
It is given that 2 and -3 are the zeroes of the
given quadratic polynomial.

Therefore, p(2) = 0 and p(-3) = 0
P =22+@+ 1) +b=0

= 4+2a+2+b=0
= 2a+b+6=0 @)
Also, p(-3) = (-3)2+ (a+ 1)3) + b =0
= 9-3a-3+b=0
= -3a+b+6=0 (i)

From (i) and (i), we get
2a0+b+6=-3a+b+6

= 5a=0

= a=0

Putting the value of 'd’ in (i), we have
200+b+6=0

= b=-6

Hence, if the zeroes of the quadratic polynomial
x2 + (a + 1)x + b are 2 and -3, then the required
values of aand b are a =0 and b = -6.
Alternate Method:

It is given that 2 and -3 are the zeroes of the
given quadratic polynomial.




4.

Ans.

Sum of the zeroes = 2 + (-3) = -1 0}
Product of the zeroes = 2(-3) = -6 (i)
The equation of a quadratic polynomial is given
by

p(xX) = kfx2 — (sum of the zeroes)x

+ (product of the zeroes)},
where k is a constant.

Let p()=x2 + (@ + L)x + b.
Comparing the two equations we get:

Sum of the zeroes = — (coefficient of x)
+ coefficient of x2

= sum of the zeroes=- (a + 1)

= -1=-a-1 [Using (i)]
= -1+1=-a

= -a=0

= a=0

Product of the zeroes = constant term
=+ coefficient of x2
= Product of the zeroes = b
-6=b
= b=-6
Hence, if the zeroes of the quadratic polynomial

x2 + (a + 1)x + b are 2 and -3, then the required
values of aand b area =0 and b = -6.

[Using (ii)]

The number of polynomials having zeroes as
-2and 5 is:

A1 B) 2
©) 3 (D) more than 3
D)

Explanation: A quadratic polynomial is given by
p(x) = kfx? - (sum of the zeroes)x
+ (product of the zeroes)},
where k is a constant.
Sum of the zeroes = — (coefficient of x)
=+ coefficient of x2
and product of the zeroes = constant term
=+ coefficient of x2
Sum of the zeroes=-2+5=3
and product of the zeroes = (-2)5 = -10
A quadratic polynomial is given by
= kfx2 - (sum of the zeroes)x
+ (product of the zeroes)}
which becomes,
= kfx? - 3x - 10}
where k is any real number.
Thus, we can say that kx? - 3kx — 10k will also
have -2 and 5 as their zeroes.

As k can take any real value, there can be
infinite polynomials having -2 and 5 as their
zeroes.

Hence, the required number of polynomials are
infinite ie, more than 3.

5. Given that one of the zeroes of the cubic

polynomial ax3 + bx2 + cx + d is zero, the
product of the other two zeroes is:

®-< ® <

© o0 (D) -% [CBSE 2012]

Ans. (B)

Explanation: Let p(x) = ax® + bx? + cx + d.

It is given that one of the zeroes of the cubic
polynomial p(x) is zero.

Let o, B and y be the zeroes of the polynomial
p() =ax3 +bx? +cx +d

And leta=0

We know that:

[Given]

Sum of the product of two zeroes at a time
= coefficient of x + coefficient of x3 ie,

Sum of the product of two zeroes at a time = %

= aﬁ+[3y+ya:%
= OxB+Ppy+yx0=% [Using a = 0]
= 0+By+0:%
> By=%

Hence, product of the other two zeroes is %4

6. If one of the zeroes of the cubic polynomial

x3 + ax? + bx + c is -1, then the product of
the other two zeroes is:

A b-a+1 B) b-a-1
©C)a-b+1 DO)a-b-1
[CBSE 2012]

Ans. (A)

Explanation: Let p(x) = x3 + ax? + bx + ¢

let o, B and vy be the zeroes of the polynomial
p(x) =x3 + ax? + bx + cand

And a=-1 [Given]

We know that if a is one of the zeroes of the

quadratic polynomial p(x) = ax? + bx + ¢, then
p(@) = 0.

=4 p(o) = p(-1) =0
= (1)*+D)2a+(Db+c=0
= -l+a-b+c=0
= c=1-a+b ()

We know that:
Product of the zeroes = — constant term
= coefficient of x3

i.e, Product of zeroes = -

)

= afy =-c

Polynomials &‘ 7



= (-Dpy=-c [Using o = -1]
= By=c
= By=1-a+b

[From equation (i)]

Hence, product of the other two zeroes is
l-a+borb-a+1l

7.The zeroes of the quadratic polynomial x2 +

99x + 127 are:

(A) both positive

(B) both negative

(C) one positive and one negative
(D) both equal

Ans. (B)

Explanation: Let p(x) = x2 + 99x + 127

Then zeroes of the polynomial are given by

-b+yb%*-4ac
2a

X =
-99 +/(99)%- 4(127)

x= 2
o D99 /9801 -508

= 2
o —99¢2 96.4

~ (_ 26 _195.4)
X=\T2""7"2
x =(-1.3,-97.7)

Both the zeroes are negative.

Hence, the zeroes are both negative.

8. The zeroes of the quadratic polynomial x2 +

kx + k, where k = 0,

(A) cannot both be positive
(B) cannot both be negative
(C) are always unequal

(D) are always equal

Ans. (A)

8

Explanation: Let p(x) = x2 + kx + k where k # 0.
On comparing p(x) with ax? + bx + ¢, we get
a=1b=kandc=k

Let a and B be the zeroes of the polynomial p(x).
We know that:

Sum of the zeroes

a+B=-

R~ ol

= a+P=- =k )

And product of the zeroes

aff =

=~ alo
I
~

= af =

N0)

‘ﬁ EduCart NCERT Mathematics Exemplar ¢

Case 1: k is negative

If k is negative,

ap [from equation (ii)] is negative.

It means o and B are of the opposite sign.
= Both the zeroes are of the opposite signs.
Case 2: k is positive

If k is positive,

ap (from equation (i) is positive but a + B is
negative.

If the product of the two numbers is positive,
then either both are negative or both are
positive. But the sum of these numbers is
negative, so the numbers must be negative.

= Both the zeroes are negative.

Hence, in both the cases, both the zeroes
cannot be positive.

Alternate Solution:
Let p() = x2 + kx + k

_ -b+yb*-4ac
- 2a
—k £ /K- 4k
X=——7
e k£ yk(k-4)
3 2

= kk-4) >0

= ke (-0, 0) U (4 )

Here, k lies in two intervals; therefore, we need
to consider both the intervals separately.

X

Case 1:
When ke (-0
ie, k<O

We know that in a quadratic equation

p(x) = ax? + bx + ¢,
if eithera>0,c<0ora<0,c>0,then the
zeroes of the polynomial are of the opposite
signs.
Here,a=1>0,b=k<0andc=k<0.

= Both the zeroes are of the opposite signs.

Case 2:
When k € (4, =)
ie, k>0

We know, in a quadratic polynomial, if the
coefficient of the terms are of the same sign,
then the zeroes of the polynomial are negative.

ie, ifeithera>0,b>0andc>00ra<0,b<
0 and ¢ < 0, then both the zeroes are negative.

Here,a=1>0,b=k>0andc=k>0.
= Both the zeroes are negative.

Hence, in both cases, both the zeroes cannot be
positive.




9.

Ans.

10.

Ans.

If the zeroes of the quadratic polynomial ax?2
+ bx + ¢, where ¢ = 0 are equal, then:

(A) c and a have opposite signs

(B) c and b have opposite signs

(C) c and a have the same sign

(D) c and b have the same sign

©

Explanation: Given that the zeroes of the

quadratic polynomial p(x) = ax? + bx + ¢, where
c = 0, are equal.

The zeroes of a quadratic polynomial are equal
when the discriminant is equal to O

ie, D=0
b2-4ac=0
= 4ac = b2
2

= ac:%>0

[square of any positive or
negative number is positive]

= ac>0

Therefore, for ac > 0, a and ¢ must have the
same sign

ie,eithera>0andc>0o0ora<0andc< 0.
Alternate Solution:

Given that the zeroes of the quadratic
polynomial p(x) = ax? + bx + ¢, where ¢ = 0, are
equal.

Let o and B be the zeroes of the polynomial
pX).

If o and B are equal, these must have the same
sign (both positive or both negative).

= aff >0
Product of zeroes
aff = %
c .
= o >0 [Using aff > O]

As % > 0, which is only possible when a and ¢
have the same signs, so they a and B have the
same sign.

If one of the zeroes of a quadratic polynomial
of the form x2 + ax + b is the negative of the
other, then it:

(A) has no linear term and the constant term
is negative.

(B) has no linear term and the constant term
is positive.

(C) can have a linear term but the constant
term is negative.

(D) can have a linear term but the constant
term is positive.

GV

Explanation: Let

p) =x2 + ax + b.

11.

Ans.

And let o be one of the zeroes, and
-a is the other zero of the polynomial p(x).
[Given]
Product of the zeroes = constant term
= coefficient of x2
Product of the zeroes = %
o(-a) =b
—a2=b ie, b<O

That is, the constant term is negative.

Sum of the zeroes = — (coefficient of x)
=+ coefficient of x2
a
a-o ==
0O=-a
= a=0

Hence, it has no linear term and the constant
term is negative.

Which of the following is not the graph of a
quadratic polynomial?
(A \/ A (B) A

v v
© N (D) '
< /\ > < /\ />
T\ A A
v . v
(D)

Explanation: From the given options only
option D has more than two roots so it cannot
be graph of quadratic polynomial.

For any quadratic polynomial ax? + bx + c,

a = 0, the graph of the corresponding
polynomial ax? + bx + ¢, has one of the two
shapes: either open upwards like U (parabolic
shape) or open downwards like N (parabolic
shape), depending on whether a > 0 or a < 0.
These curves are called parabolas. So, option
(D) cannot be possible.

Alternate Solution:

Also, the curve of a quadratic polynomial
crosses the x-axis at most two points but in
option (D), the curve crosses the x—axis at three
points, so it does not represent a quadratic
polynomial.

Hence, (D) is not the graph of a quadratic
polynomial.

N 9

Polynomials



1.

Ans.

2.

Ans.

10

EXERCISE 2.2

Answer the following and justify:

() Can the quadratic polynomial x2 + kx + k
have equal zeroes for some odd integer
k>1?

() No, the quadratic polynomial x2 + kx + k
cannot have equal zeroes for some odd
integer k > 1.

Explanation: Let p(x) = x2 + kx + k.

If p(x) has equal zeroes, then it's
discriminant should be zero.

D=b?-4ac=0 0)

On comparing p(x) with ax2 + bx + ¢, we
get

a=1,b=kandc=k
=> ©?-40®=0
= kk-4)=0
= k=04

So, the quadratic polynomial p(x) has equal
zeroes only at k=0, 4.

But k > 1, so k = 4 which is even (not odd
number), so the given statement is not
correct.

[Using equation (i)]

Are the following statements true or false?
Justify your answers.

(i) If the zeroes of a quadratic polynomial
ax? + bx + c are both positive, then a, b and
c all have the same sign.

(i) If the graph of a polynomial intersects the
x-axis at only one point, it cannot be a
quadratic polynomial.

(iii) If the graph of a polynomial intersects the
x-axis at exactly two points, it need not be
a quadratic polynomial.

(iv) If two of the zeroes of a cubic polynomial
are zero, then it does not have linear and
constant terms.

(v) If all the zeroes of a cubic polynomial
are negative, then all the coeffcients and
the constant term of the polynomial have
the same sign.

(vi) If all three zeroes of a cubic polynomial
x3 + ax? - bx + ¢ are positive, then at least
one of a, b and c is non-negative.

(vii) The only value of k for which the quadratic
polynomial kx2 + x + k has equal zeroes is

1

7 .
() False.

Explanation: The given quadratic
polynomial is ax? + bx + c.

Let a, B be the zeroes of the polynomial
p(X)=ax? + bx +c
Sum of the zeroes = - (coefficient of x)
+ coefficient of x?
Itis given thata >0, >0

= a+B>0

= a+P= —% >0

For —% > 0, b and a must have opposite
signs.

Product of the zeroes = constant term
= coefficient of x2

Itis given thata >0, >0

= ap>0
c
= ap= 45 >0
For % > 0, c and a must have same signs.

Case 1: whena >0
=a>0b<0andc>0

Case 2: whena <0
=a<0,b>0andc<0

Hence, the coefficients have different signs.

(i) False.
Explanation: The quadratic polynomial
cuts the x-axis at most at two points ie, it
can either touch the x-axis at one point or
intersect at two points or doesn't touch the
axis at all.

When two zeroes of a quadratic polynomial
are equal, then two intersecting points
coincide to become one point.

Hence, the polynomial intersecting the
x-axis at only one point can be a quadratic
polynomial.

(i) True.
Explanation: If the graph of a polynomial
intersects the x-axis at exactly two points,
then it may or may not be a quadratic
polynomial. If a polynomial of a degree
more than two has two real roots and the
other roots are imaginary, then the graph
of the polynomial will intersect at two
points on the x-axis.

For example, x* - 1 is a polynomial
intersecting the x-axis at exactly two points
and it is not a quadratic polynomial.

(iv) True.

Explanation: Let o, B and y be the zeroes
of the polynomial p(x) = ax® + bx? + cx + d,
where it is given that

a=p=0

‘ﬁ EduCart NCERT Mathematics Exemplar ©/--
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Clearly az0
Product of all zeroes = - (constant term)

= coefficient of x3

d

apy=-4

= 0= —%
> d = 0 [no constant term]

Therefore, the polynomial is p(x) = ax? + bx?2
+cxasd=0.

Sum of the products of two zeroes at a time
= coefficient of x = coefficient of x3

= af+PBy+ay= %
=>0+0n+Or=g
= 0= %
= c=0 [no linear term]

Therefore, the polynomial is p(x) = ax3 + bx2

Hence, the polynomial does not have a
linear and a constant term.

Alternate method:

Let a, B and y be the zeroes of the cubic
polynomial.

It is given that two of the zeroes have value
0.

LetB=y=0

and pl) = (x = o)(x = B)(x =)
=x-a)x-0)(x-0)
=x2(x - a)
33— ax2

which clearly does not have a linear and
constant term.
True.

Explanation: Let o, B and y be the zeroes of
the polynomial

px)=ax3 + bx? + cx + d,
where a, B,y < 0.

Product of all zeroes = - (constant term)
+ coefficient of x3

As o By<O

= afy <0
aBy:—% <0

= %>O

= d and a have the same signs.
Sum of the products of two zeroes at a time
= coefficient of x + coefficient of x>
As aBy<0
=aBf>0By>0anday>0
= af+By+ay>0
oaff + By + ay = %>0

(vi)

= c and a have the same signs.

Sum of the zeroes = — (coefficient of x?)
+ coefficient of x3

As oBy<O
= a+B+y<O0

a+B+y:—% <0
= %>O

= b and a have the same sign.
= a, b, c and d have the same sign.

False.

Explanation: Let o, B and y be the zeroes
of the polynomial p(x) = x3 + ax? - bx + ¢,
where a, B, y are positive ie. a, B,y > 0.
Product of all zeroes = - (constant term)

=+ coefficient of x3

As o By>0
= afy >0
c
But aﬁy:—T
= -c>0
= c<0

Sum of the products of two zeroes at a time
= coefficient of x = coefficient of x3

It is given that
aBy>0
=aBf>0PBy>0anday>0
= af+By+ay>0
oaf+PBy+ay=-b>0
= b<0
Sum of the zeroes = — (coefficient of x?)
=+ coefficient of x3 = -a
aBy>0
= a+B+y>0
a+B+y=-a>0
= a<0
= All the coeffcients a, b and c are negative.

Therefore, the given statement ie, at least
one of a, b and c is non-negative, is false.

(vii) False.

Explanation: A quadratic polynomial kx? +
X + k has equal roots when its discriminant
is equal to zero.

ie, D=0
b2 -4ac=0
b? = 4qac
1)? = 4K
1=4k?

1

%
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Hence, k = % is not the only value for
which the polynomial has equal roots.

EXERCISE 2.3

Find the zeroes of the following polynomials by the factorisation method and verify the relations

between the zeroes and the coefficients of the polynomials:

1.4x2 -
Ans.

Let fx)=4x2-3x-1
=4x2 - (4x-x) -1
=4x? - 4x+x-1
=4x(x-1) + 1(x-1)
=x-1)4x+1)

The zeroes of f(x) are given by f(x) = 0

3x-1

So, the value of 4x? - 3x - 1 is zero when x - 1
=0or4x+1=0
ie,whenx=1 orx:—%

1
= x:l,—4

So, the zeroes of 4x2 - 3x - 1 are 1 and —%4
Verification:
Sum of the zeroes = - (coefficient of x)

= coefficient of x?

Product of the zeroes = constant term =

coefficient of x2

aB:%
S
- 33

Hence, verified.

2.3x2+ 4x -4
Ans.
Let Ax) = 3x2 + 4x - 4

=3x2 4+ (6x - 2x) - 4
=3x2 4+ 6x-2x -4
=3xx+2)-2(x + 2)
=x+2(3x-2)

The zeroes of fix) are given by fix) = 0

So, the value of x2 + 4x — 4 is zero when x + 2 =

Oor3x-2=0

ie,whenx=-2orx= %

12 ‘ﬁ EduCart NCERT Mathematics Exemplar ¢
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Verification:

Sum of the zeroes = — (coefficient of x)
=+ coefficient of x2

(WIS ENI Yo

Product of the zeroes = constant term
= coefficient of x2

o
af= 5

Product of the zeroes = (-2) (%) =- %

Hence, verified.

C5t2 4+ 12t + 7
Ans.

=562+ 12t +7
=524+ (5t+ 7t +7
=52+ 5t+7t+7
=5tt+ )+ 7(t+1)
=@t+1D(05t+7)
=@t+1D(05t+7)

The zeroes of fit) are given by f(t) =

So, the value of 5t2 + 12t + 7 is zero when t + 1
=0or5t+7=0

Let Y

ie,whent=-lort= —%

7
>t=-1 or-¢

Verification:

Sum of the zeroes = — (coefficient of t)
=+ coefficient of t2

o+ p= E
7

0+ (-§)=-%
12 12
5 5

Product of the zeroes = constant term
= coefficient of t2

=g
e0(-F)-+2
A

Hence, verified.




4.6 -2t2-15¢t
Ans.

Let fit) = t3 - 2t2 - 15t

Taking t common

t(t2 - 2t - 15) = tft? - (-3t + 5t) - 15}
=t(t2 + 3t - 5t - 15)
= tft(t + 3) - 5(t + 3)}
=t(t+ 3)(t-5)

The zeroes of fit) are given by ft) = 0.

So, the value of t3 — 2t2 — 15t is zero when t = 0
ort+3=0o0rt-5=0

= t=-3,0,5
Verification:

Sum of the zeroes = — (coefficient of t2)
+ coefficient of t3

ot+[3+y:—%
©+3)+©)=-(-F)
= 2=2

Sum of the products of two zeroes at a time
= coefficient of t = coefficient of 3

O.B + B’Y +oy = %
©)3) + (-3)(5) + (0)(5) = _%
= -15 =-15

Product of all the zeroes = - (constant term)
+ coefficient of t3

d
afy = -4
©O)E=3)5) =0
0=0
Hence, verified.
5.2x2 + %x + %
Ans.
Let fiX) = 2x2 + %x+ %
=8x? + 14x + 3

(Multiplying the given equation by 4)
=8x2+ (12x+2x) + 3
=8x2+12x + 2x + 3
=4x(2x + 3) + 1(2x + 3)
=(2x + 3)(4x + 1)
The zeroes of fix) are given by fix) = 0.

So, the value of 2x2 + %x + % is zero when x

= —% orx:—%

3 1
= X=-72.77
Verification:

Sum of the zeroes = - (coefficient of x)
+ coefficient of x?

a+p= —%
(B)-(4)--F
7

4

|
ENIN
I
|

Product of the zeroes = constant term
= coefficient of x2

|
Njw
S—
|
FN[E
oo|w | =}
[
ojlw Kw alo
|
L]

Hence, verified.

.4x2 + 5/2x -3
Ans.

Let ) = 4x2+ 542 x-3
=42+ (6V2x-y/2x -3
=2v2x(y/2x+3)-1(¥2x +3)
=(V2x+3)(2v2-1)

The zeroes of fix) are given by fix) = 0.

So, the value is zero when 4x2 + 5/2 x-3 = 0,

whenx:—%or ﬁ

Verification:

Sum of the zeroes = - (coefficient of x)
=+ coefficient of x2

a+B——%
(%)*(5\15):%

Product of the zeroes = constant term
= coefficient of x2

af = %
(k)3
3.3

4 -4

Hence, verified.

.282-(1+2/2)s+v2
Ans.

Let As)=2s2-(1 +2V2) s + 2
=2s2-5-2/2s+ 42
=s(2s-1)-v2(2s-1)
= (2s-1)(s - v2)

The zeroes of fs) are given by f{s) = 0

So, the value is zero when 2s2 = (1 + 2v/2)s +

V2=0
ie, when s = % or 2

= s:%,ﬁ
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Verification:
Sum of the zeroes = - (coefficient of s)

= coefficient of s2

b
a

1 +x/—=—_(1+2@

a+B=-

+a+§J® :+a+§J®

Product of the zeroes = constant term

= coefficient of 2

aB:%
1./5_42
2 xV2 = 2
1 _ 1
V2 Y2
Hence, verified.
8.v2+4/3v-15
Ans.
Let fv) = V2 4+ 4/3v-15
= v2+(5J§v—\/§V)— 15
=v2+5/3v-4/3v-15

v(v + 5\/§) - 1/§(v+ 5\/§)
(v +5¢3)(v-V3)

The zeroes of fiv) are given by iv) = 0

So, the value is zero when v2 + 4y/3v - 15 =

zero

ie,whenv=-5/3 orv=y3
= v=- Sﬁ, /3
Verification:

Sum of the zeroes = - (coefficient of v)

= coefficient of v2

b

a+B=-4
-5¢/3 + /3 =-4/3
-4/3 =-4/3

Product of the zeroes = constant term

= coefficient of v2

c

= a

(—5x/_)(\/—) =-15

-15=-15
Hence, verified.
9.y2 + %y -5
Ans.

Let f’(g):y2+3\/_y 5

=2y2+3/5y-10

=2y + (4/5y - V5y) - 10
= 2y(y + 2v/5) - V5 y + 2/5)
=y + 2¥/5)2y - ¥5)
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The zeroes of fly) are given by Aly) = 0
3¢5

So, the value of y?2 + 5

y — 5 is zero when

y=- 2/5 or Y= @
= y=2s %
Verification:

Sum of the zeroes = — (coefficient of y)
= coefficient of y2

a+B:—%
2 F o2
3/5  3/5
)

Product of the zeroes = constant term
=+ coefficient of y?

af = %
()
-5=-5
Hence, verified.
2_11 . 2
7y -3 Y- 3
11 2
Let WY=7y"-Fy-3
=21y?-11y-2

=21y? + By - 14y) - 2
=21y?2 + 3y - 14y -2
=3y(Py+1)-27y + 1)
=(y+1By-2)

The zeroes of fly) are given by Aly) = 0

So, the value of 7y? - 131 Y- % is zero when
1 2
y= —7 ory= §
1 2
=Y="7'3
Verification:

Sum of the zeroes = — (coefficient of y)
=+ coefficient of y?

Product of the zeroes = constant term
= coefficient of y2

af = %
_2
(-7)(3)-F
—% = —% Hence, verified.




1.

Ans.

EXERCISE 2.4

For each of the following, find a quadratic
polynomial whose sum and product
respectively of the zeroes are as given. Also,
find the zeroes of these polynomials by

factorization. [CBSE 2016, 10, 09]
0 -3.3 ® 516
(i) -2¢/3, -9 @) -——, -1
2/5" 2
() Itis given that:
Sum of the zeroes = —%

Product of the zeroes = %
Required polynomial
p(x) = x2 - (sum of the zeroes)
+ (product of the zeroes)

2y 84
- 3 3
=3x2+8x+4

Using factorization method:
By splitting the middle term

3x2+8x + 4
=3x2+ (Bx+ 2X) + 4
=3x2+ Bx+2x+ 4
=3x(x+2) +2(x + 2)
=x+2Bx+2)

= x:—2,—%

Hence, the zeroes of p(x) are -2 and - %
(i) Given that:

Sum of the zeroes = %

Product of the zeroes = %

Required polynomial

p(x) = x2 - (sum of the zeroes)
+ (product of the zeroes)
9 21x 5

=X"-"8g *t16

- L= (16x2 - 42x + 5)
Using factorization method:
By splitting the middle term

= —6(16x -42x + 5)

= = {16x2 - (40x + 29 + 5}
= = {16x2 - 40x - 2x + 5}

= L= 18x(2x - 5) - 1(2x - 5)
- 1512~ 5)Ex- 1}

1 5
= X=g 72

Hence, the zeroes of p(x) are % and %

(i) Given that:

Sum of the zeroes = -2y/3

Product of the zeroes = -9

Required polynomial

p(x) = x2 - (sum of the zeroes)
+ (product of the zeroes)
=x2+2/3x-9

Using factorization method:

By splitting the middle term
=x2+2/3x-9
=x2+3/3x-4/3x-9
= x(x + 3J§)—«/§(x+ 3J§)
= (x + 3Y3)(x - ¥3)

= x=-3v/3,V3

Hence, the zeroes of p(x) are -3/3, /3.

(iv) Given that:

’w

Sum of the zeroes = - 2

Product of the zeroes =

M||—\ E\

Required polynomial
p(x) = x2 - (sum of the zeroes)
+ (product of the zeroes)

3 1
=x%+ 25X T
J—{QJ_X + 3x — «/_}

Using factorization method,
By splitting the middle term

- %{2\/§x2+ 3x - ¥5}

= %{2«/5)(2 + 5x - 2x - /5%

= Lx/_{\/gx(Qx +4/5) = 12x + /5)}
_«/_ {(2x + v/5)(v/Sx - 1)}
145

= X:f'_T

5

5

Hence, the zeroes of p(x) are % -

2. Given that the zeroes of the cubic polynomial

x3 - 6x2 + 3x + 10 are of the form a, a + b,

a + 2b for some real numbers a and b, find
the values of a and b as well as the zeroes of
the given polynomial.

Let p(x) = x3 - 6x2 + 3x + 10
and (a), (a + b) and (a + 2b) are the zeroes of p(x).
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Ans.

(x-

16

We know:

Sum of the zeroes = —(coefficient of x?)
= coefficient of x

= a+(a+b)+(a+2b)=-(-6)

3

= 30d+3b=06
= a+b=2
= a=2-b )

Product of all the zeroes = —(constant term)
= coefficient of x

ala + b)(a + 2b) =-10
2-b) (2 (2+b)=-10
2-b)2+b)=-5

3

[Using egn. (i)]

4-p2=-5
= b2 =9
= b=+3

Whenb=3,a=2-3=-1
=>a=-1whenb=23.
When b = -3,a=2 - (-3) = 5 [Using equation (i)]
= a=5whenb=-3

Case 1: whena=-1and b =3

[Using equation (i)]

The zeroes of the polynomial are:
a=-1
a+b=-1+3=2
a+2b=-1+23)=5
= -1, 2 and 5 are the zeroes.
Case 2: whena=5and b = -3
The zeroes of the polynomial are:
a=5
a+b=5-3=2
a+2b=5-23)=-1
= -1, 2 and 5 are the zeroes.

In both the cases, the zeroes of the polynomial
are-1,2,5.

Given that 2 is a zero of the cubic
polynomial 6x3 + y2x2 - 10x - 4/2, find its
other two zeroes. [CBSE 2010]

Let px) = 6x3 + v/2x2 - 10x - 42
As /2 is one of the zeroes of p(x).
= g(x) = (x - ¥/2) is one of the factors of p(x).

ﬁ)) 6x3 +/2x2 - 10x - 42 ( 6x2+ 7y/2x + 4
6x3 - 6y/2x2
+

74/2x2 - 10x - 442
74/2x2 - 14x
- +

4x - 442
4x - 442
- +

0
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Ans.

By division algorithm
Dividend = (divisor)(quotient) + remainder

ie,  pk) =gx)gl) +rix)

Clearly r(x) = 0 and g(x) = 6x2 + 7v/2x + 4

= 6x3 + V2x2- 10x - 42
= (x = v2) (6x2 + 7y2x + 4)
=(x-+v2) 6x2 + (3v2x + 4v2x) + 41

(by splitting the middle term)

=(x- ﬁ) {6)(2 +3V2x + 4/2x + 4}
= (x-v2) {3v2x (V2x + 1) + 4(/2x + 1)}
=(x-v2) (/2x+ 1) 3v2x + 4)

/2 1 4
X ' ‘V2 r 3‘V2
V2

Thus, the other two zeroes are L or -5

V2
and - 4 or—2 2
342 3

. Find k so that x2 + 2x + k is a factor of 2x* +

x3 - 14x2 + 5x + 6. Also find all the zeroes of
the two polynomials. [CBSE 2015, 14, 12]

g) =x2+ 2x +k
p(x) = 2x* + x3 - 14x2 + 5x + 6
Then, if g(x) is a factor of p(x)

Let
and

By division algorithm:

Dividend = (divisor) (quotient) + remainder
= pK) = gx)gk) + r(x).
where g(x) is the quotient and r(x) is the
remainder which will be equal to zero.

ie,rx)=0

2x? - 3x -8 -2k

X2+ 2x+k) 2 +x3—14x2 +5x + 6

24 + 4x3 + 2kx?

—3x3-14x2-2kx?2 + 5x + 6

—3x3-6x2 - 3kx
+ o+ +

—8x2 = 2kx? + 5x + 3kx + 6
—8x2 = 2kx? - 16x — 4kx — 8k — 2k?
+

+ + o+ + o+
21+ 7k)x + 2k? + 8k + 6

Clearly, q(x) = 2x2-3x -8 - 2

and rx) = (21 + 70x + (2k? + 8k + 6)

Now, r(x) =0

By comparing the coefficients,
21 +7k=0and 2k + 8k +6=0

2k2+8k+6=0
= K+4k+3=0
= K2+ (k+3k+3=0
= kk+1)+3k+1)=0




5.

Ans.

= k+DKk+3)=0
= k=-1,-3
Also, 21+7k=0
Casel: k=-1

21+7(-1)=0
= 21-7=14 %0
Hence, k = -1 is rejected.
Case2: k=-3

21+7(-3)=0
= 21-21=0

Therefore, the value of k is -3.
g) =x2+2x-3
x2+2x-3=0
x2+(x+3x)-3=0
xx-1)+3x-1)=0
x-Dx+3)=0

= x=1-3
G) = 2x2 - 3x -8 - 2(-3) = 2x2 - 3x - 2
2x2-3x-2=0

22 - (4x-x)-2=0

2xx-2)+(x-2)=0
x-22x+1) =0

= x:2,—%

Now, we know g(x) and g(x) are factors of p(x).

Therefore, the zeroes of g(x) and g(x) will be the
zeroes of p(x).

Hence, the zeroes of p(x) = -3, —%, 1and 2.

Given that x - /5 is a factor of the cubic
polynomial x3 - 3y/5x + 13x - 3y/5 , find all
the zeroes of the polynomial. [CBSE 2010]

Let  p(x)=x3-3y/5x2 + 13x - 3/5
As /5 is one of the zeroes of p(x).
= (x - v/5) is one of the factors of p(x).

x2-2/5x+3
(x-/5)) x3-3y5x2 + 13x - 3/5

x3 - /5x2

-+

-2/5x2 + 13x - 3¢/5
-2/5x2 + 10x
+ p—

3x - 3y/5
3x - 3y/5
- +

0
Dividend = (divisor) (quotient) + remainder
=>  pk)=9Kgk) + rx)
=(x-v5)x?-2y/5x+3)+0
x3-3/5x2 + 13x - 3/5

Ans.

= (x-V5)x? - 2y/5x + 3)
= (= VB2~ (/5 + v2)x
+ (/5 -v2)x3 +3)
= (= V5)xix - (/5 + v2)} - (/5 - v2)
= (/5 +y2)} + 3]
= (k= Vo) - (/5+ V2)} fx - (/5- v2)}
So, all the zeroes of the given polynomial are

(/5 +v2). (/5 - v2) and V5.

. For which values of a and b are the zeroes

of g(x) = x3 + 2x2 + a also the zeroes of the
polynomial p(x) = x> - x* - 4x3 + 3x2 + 3x +
b? Which zeroes of p(x) are not the zeroes of
qa(x)?

Let
and g(x)=x3+2x2 +a.

p)=x>-x*-4x3+3x2+3x+b

Since, the zeroes of the polynomial g(x) are also
zeroes of p(x), we can say that g(x) is a factor

of p(x).
Then, by division algorithm:
x2-3x+2

X3+2x2+a)x5—x*—4x3+3x2+3x+b
2

X2+ 2x4 +ax

B -4x3+(3-ax2+3x+b

—3x*-6x3 - 3ax
+ o+ +
+23+B-ax2+(3+3ax+b
+23 +4x2 +2a

—@+1)x2+301 +ax+b-2a

But remainder:
r)=-(a+x2+31 +ax+b-2a=0
=>-(@+1)x2+31+ax+b-2a
=0x2+0x+0

On comparing the coefficients of x2 and
constant term, we get

-(@+1)=0 = a=-1
andb-2a=0 = b=2a=2(-1)=-2
= b=-2

For a = -1 and b = -2, the zeroes of g(x) are
also the zeroes of the polynomial p(x).

= qg)=x>+2%%-1
and p() =x>-x*-4x3 + 3x2 + 3x - 2.
We know that:

Dividend = (divisor) (quotient) + remainder

= pK=9KgK) +rx)

Polynomials &‘ 17



px) = x> - x* - 4x3 + 3x2 + 3x -2

=qx).gx) +0
=3 +22-1)x2-3x+2+0

DIKSHA 2.0

Recommended by NCERT

\/ (Selected top questions)

1. If sum and product of the zeroes of ky? + 2y
+ 3 are equal. Find k.

Ans.
Sum of the zeroes = —9 = _—2
a k
c 3
Product of zeroes=— ==
a k
Sum of the zeroes = Product of zeroes
-2_3
k  k

2. If one of the zeroes of the quadratic
polynomial fix) = 4x2 - 8kx - 9 is equal in
magnitude but opposite in sign of the other,
then find the value of k.

Ans.
fix) = 4x2 - 8kx - 9

Let one of the zeroes of the polynomial be a
and the other zeroes be - o

Sum of zeroes = (—QJ =8—k
a 4
oa+(-o)=0
So, 8 _0 = k=0
4

3. Can (x - 5) be the remainder on division of a
polynomial p(x) by (x + 8)?
Ans. No.

We know that we cannot divide the
polynomials which have same degree.

As we can see that degree of (x — 5) = degree
of (x + 8)

So, they are not divisible.

4. If the zeroes of a polynomial x2 - 8x + k = 0, are
the HCF of (6, 12), then find the value of k.

Ans.
HCF of (6,12) = 6
So, 6 is one of the roots of the polynomial.
i) =x2-8x+k=0
f6) = (6)2-8(6) + k=0
36-48+k=0
-12+k=0 = k=12

18 ‘ﬁ EduCart NCERT Mathematics Exemplar ¢

=x3+22-1)(x-1) (x-2)

Therefore, 1 and 2 are the zeroes of p(x) that
are not the zeroes of g(x).

5. If the zeroes of the polynomial x2 + px + q are
double in value to the zeroes of 2x2 - 5x - 3,
find the value of p and q.

Ans.
Let oo and B are zeroes of the 2x2 - 5x - 3
b 5 i
a+p =—2=3 ()
c 3 .
"2 -0

According to the question,
20 and 2B are zeroes of x2 + px + g
200+ 2=-p = 20 +P) =-p

2)((5) :—p

2
p=-5

2(x><2[3:q = 4q[3:q

(3)-

q=-6

[from egn. (i)]

[from eqgn. (ii)]

Hence, p = -5 and g = -6.

6. If 2 and -3 are the zeroes of the quadratic
polynomial x2 + (a + 1)x + b; then find the
values of a.

Ans.
p) =x2+(@+1x+b
So,2isazeroof p(x) = p(2) =0
224 (@+1)2+b=0

2a+b=-6 @)
Also, p(-3)=0
(-3)2+(@+1)(3)+b=0
-3a+b=-6 (i)
Solving (i) and (i), we get

a=0 b=-6.

7. Find a quadratic polynomial whose zeroes
are 1 and -3. Verify the relation between the
coeffcients and zeroes of polynomial.

Ans.
Sum of zeroes, S=1+(-3)=-2 @)
Product of zeroes, P=1 x (-3) = -3 (i)




Quadratic polynomial
p() =x*-Sx + P
=x? - (-Dx-3=x2+2%x-3

Here,a=1,b=2c=-3
b 2

-_— ==Z=-9

a 1

Sum of zeroes = _b [using egn. (i)]
a
Also, < 3 =-3
a 1
Product of zeroes = < = -3 [using egn. (ii)]
a
[
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Pair of Linear
Equations in
Two Varibales

N

A

EXERCISE 3.1

Choose the correct answer from the given four options:

1. Graphically, the pair of equations 6x - 3y +
10 =0 and 2x - y + 9 = O represents two
lines which are:

(A) intersecting at exactly one point.
(B) intersecting at exactly two points.
(C) coincident

(D) parallel [CBSE 2013]
Ans. (D)
Explanation: The given equations are:
6x-3y+10=0 0]
Also, 2x-y+9=0 (i)
Table for 6x - 3y + 10 = O,
5
X 0 -3
10
y 3 ©
Table for 2x -y +9 =0,
9
5% 0 T
y 9 0
Y
ce9
.S//
>
&
A(0,10/3)
. >x
0o 1 2 3 4 5
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Hence, the pair of equations represents two
parallel lines.

2. The pair of equations x + 2y + 5 = 0 and
-3x-6y + 1 =0 has:
(A) a unique solution
(B) exactly two solutions
(C) infinitely many solutions
(D) no solution [CBSE 2020, 17, 15]

Ans. (D)
Explanation: The given equations are:
Xx+2y+5=0
-3x-6y+1=0

Comparing with aix + byy + ¢1 = 0 and ax +
by + ¢ = 0, we have

ar=1b;=2c¢c1=5

ay=-3;by=-6,cp=1

a__1 b__2__1 a_5_¢
a~ 3'b” 67 3rc2” 17
Clearly, g—; = % # %

a_b,a
f = * 2
equations is inconsistent. Hence, the pair of
equations has no solution.

, then the pair of linear

3. If a pair of linear equations is consistent, then
the lines will be:

(A) parallel

(B) always coincident

(C) intersecting or coincident

(D) always intersecting

©

Explanation: The conditions for a pair of linear

equations to be consistent are:

e Intersecting lines having unique solution,
OR

e Coincident or dependent lines having
infinitely many solutions,

Ans.




4. The pair of equations y = 0 and y = -7 has:
(A) one solution
(B) two solutions
(C) infinitely many solutions
(D) no solution

Ans. (D)

Explanation: We know that equation of the
form y = 'd’is a line parallel to the x-axis at a
distance ‘a’ from it.

The given pair of equations are y =0 and y =
-7.

y = 0 is the equation of the x-axis and y = -7
is the equation of the line parallel to the x-axis.
So, these two equations represent two parallel
lines.

We know that parallel lines never intersect. So,
there is no solution for these lines.

5. The pair of equationsx =aand y = b
graphically represents lines which are:

(A) parallel

(B) intersecting at (b, a)
(C) coincident

(D) intersecting at (a, b)

Ans. (D)

Explanation: We know that x = a is the
equation of a straight line parallel to the y-axis
at a distance of ‘a’ from it.

Again, y = b is the equation of a straight line
parallel to the x-axis at a distance of ‘b’ from it.
So, the pair of equations x=aand y=b
graphically represents lines which are inter-
secting at (a, b) as shown below:

Y
N
N
y=b (0.b) | _(0.b)
~ y - b Cd
X'€ >
0 (@.0)
(o]
I
x
A4
v
M

Hence, the two lines are intersecting at (a, b).

6. For what value of k do the equations 3x - y +
8 = 0 and 6x - ky = -16 represent coincident
lines?

Pair of Linear Equations in Two Variables

Ans.

Ans,

8.

@ 1 ® -1
© 2 (D) -2
[CBSE 2019, 12, 10]
©
Explanation: The given equation of lines are

3x-y+8=0
and 6x-ky+16=0
Comparing with ai1x + byy + ¢1 = 0 and axx +
b,y + ¢ = 0, we have
ar=3:b1=-1¢c1=8
ay=6,by=-kcy=16
1. b -1 1. ca 8 1

1 1 1
= 7 %72

1_1
= k=2
= k=2

. If the lines given by 3x + 2ky = 2 and 2x + 5y

+ 1 = 0 are parallel, then the value of k is:

@ -3 ® 2
© L o 3
[CBSE 2015, 11, 10]
©
Explanation: The given equation of lines are
3x + 2ky =2
and 2x+5y+1=0

Comparing with ai1x + byy + ¢1 = 0 and axx +
b,y + ¢c5 = 0, we have

Olzg;b]_: 2/(,(:1:—2

ay=2by;=5c=1

@2 b 51

We know that the condition for parallel lines is
a_b ,ca
a =~ b *

3 _ 2%
= 2°75
= 15 =4k
15
= =
For k = %
2% 30 _3_ =2
5720 72 1
15
Thus, k = y)
The value of ¢ for which the pair of equations

cx -y = 2 and 6x - 2y = 3 will have infinitely
many solutions is:

®) 3
©) -12

B) -3
(D) no value
[CBSE 2019, 12, 10]

N 21



Ans. (D)

Explanation: The given equation of lines are
cx-y=2

and 6x-2y=3

Comparing with ai1x + byy + ¢4 = 0 and ax +

boy + ¢ = 0, we have

ai=cby=-1¢1=-2

ay=6,by=-2,cy=-3

We know that the condition for infinitely many
solutions is

= €=2°%

But according to the above values, % # % ie,
b, a

b @
Also,
c 1 c 2
= €2 M -3
= c=3 and c=4
Since ¢ has different values and also % z L
9 c2

we can say that there exists no value of ¢ for
which the given equations have infinitely many
solutions.

9. One equation of a pair of dependent linear

equations is -5x + 7y = 2. The second
equation can be:

(A) 10x+14y+4=0
(B) -10x-14y+4=0
(C) -10x+ 14y +4=0
(D) 10x - 14y =-4

Ans. (D)

Explanation: In a pair of dependent linear
equation, one equation is just a multiple of
another equation. Thus, the second equation is

k(-5x+7y-2)=0
Putting k = 2, we get
-10x + 14y-4=0
Moving it to the other side
10x - 14y=-4
.. (D) option is correct.

10. A pair of linear equations which has a unique

solution x =2,y =-3is:

A x+y=-1 2x-3y=-5
(B) 2x + 5y =-11 4x + 10y = -22
©€) 2x-y=1 3x+2y=0

D) x-4y-14=0 5x-y-13=0

22 ‘ﬁ EduCart NCERT Mathematics Exemplar ¢

Ans. (D)

Explanation: If x = 2 and y = -3 is a unique
solution of any pair of equation, then these
values must satisfy that pair of equations.

Putting the values in the equations for every
option and checking it -

For case (A):
The given equations are

x+y=-1
and 2x - 3y=-5
Putting x = 2, y = -3 in the LHS of the equation
x+y=-1,
we get 2-3=-1=RHS
Putting x = 2, y = -3 in the LHS of the equation
2x — 3y =-5,

weget2x2-3x(-3)=4+9=13=-5=%
RHS

Since x = 2, y = -3 is satisfying only one of the
two equations, option (A) is false.

Now, for case (B):

It is a pair of dependent linear equations and
hence, has infinitely many solutions. (not a
unique solution)

Now, for case (C):
The given equations are

2x-y=1

and 3x+2y=0

Putting x = 2, y = -3 in the LHS of the equation
2x-y=1,

weget2x2-(-3)=4+3=7=+1=RHS

Putting x = 2, y = -3 in the LHS of the equation
3x+2y=0,

weget3x2+2x(-3)=6-6=0=RHS

Since x = 2, y = -3 is satisfying only one of the
two equations, option (C) is false.

Now, for case (D):
The given equations are
x-4y-14=0
and 5x-y-13=0
Putting x = 2, y = -3 in the LHS of the equation
x-4y-14=0,
weget2-4x(-3)-14=2+12-14=0=
RHS
Putting x = 2, y = -3 in the LHS of the equation
S5x-y-13=0,
weget5x2-(-3)-13=10+3-13=0-=
RHS
Since x = 2, y = -3 is satisfying both the
equations, option (D) is true.
Hence, x = 2, y = -3 is the unique solution for
these equations.




11.

Ans.

12.

Ans.

1.

Ans.

If x = a, y = b is the solution of the equations
X-y=2andx + y = 4, then the values of a
and b respectively are:

(A) 3and 5 (B) 5and 3
(C) 3and 1 (D) -1and -3

[CBSE 2010]
©

Explanation: Since x = a, y = b is the solution
of the equations x - y = 2 and x + y = 4, these
values must satisfy the given pair of equations.

Putting the values in the equations, we have

a-b=2 ()
and a+b=4 (i)
Adding equations (i) and (i), we get
2a=6 or a=3
Putting the value of a in equation (i), we get
3+b=4 or b=1

Hence, option (C) is correct.

Aruna has only X 1 and X 2 coins with her. If
the total number of coins that she has is 50
and the amount of money with her is

X 75, then the number of ¥ 1 and % 2 coins
respectively are:
(A) 35 and 15

(©) 15 and 35
(D)

Explanation: Let number of X 1 coins = x

(B) 35 and 20
(D) 25 and 25

and number of X 2 coins = y.

It is given that,

Total number of coins = x + y = 50 ()
Also, amount of money with her

= (Number of R 1 coins x 1)
+ (Number of R 2 coins x 2)

Now, by the given condition:
= x(1) +y(2)=75

= X+2y=75 (D)

On subtracting egq. (i) from eq. (i), we get
x+2y-Kx+y=(75-50

= y=125

Putting y = 25 in eq. (i), we get
x+25=50

= x=25

Hence, Aruna has 25X 1 coins and 253 2
coins.

13. The father's age is six times his son's age.

Ans.

Four years hence, the age of the father will
be four times his son’s age. The present
ages, in years, of the son and the father
respectively are:

(A) 4 and 24 (B) 5and 30
(€) 6 and 36 (D) 3 and 24

[CBSE 2019, 15]
©

Explanation: Let the present age of the father
be x" years and the present age of the son be
‘Y years.

According to the given condition,
x =6y (i)
After four years their age will be
Father's age=x + 4
Sonsage=y + 4
According to the given condition,
x+4)=4y+4
> Xx+4=4y + 16
= x-4y-12=0 (i)
Substituting the value of x from eq. (i) in eq. (i),
we get
6y-4y-12=0
= =12 = y==6
Putting y = 6 in eq. (i), we get
x=6(6) = 36
Hence, the present age of the father is 36 years
and the age of the son is 6 years.

EXERCISE 3.2

Do the following pairs of linear equations
have no solution? Justify your answer.

() 2x+4y=3 12y + 6x=6
(i) x=2y y=2x
(i) 3x+y-3=0 2+ 2y=2

[CBSE 2017, 15]

We know that the condition for no solution is

a_b ,a

@~ by * o
() Yes 2x + 4y =3 and 12y + 6x = 6 pair of
linear equations has no solution.

(parallel lines)

The given pair of equations is
2x+4y-3=0

and 6x + 12y-6=0

Comparing with aix + b1y + ¢4 = 0 and ayx

+ boy + c9 = 0, we have

a, = 2,b1 =4.C1=—3;

ap = 6, bQ = 12 Cy = —62

a_b ,a
a = by c2

Hence, the given pair of linear equations
has no solution.
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)

(i)

No, x = 2y and y = 2x pair of linear
equations have a unique solution.

The given pair of equations is
x=2yorx—-2y=0

and y=2xor2x-y=0

Comparing with ai1x + b1y + ¢1 = 0 and a)x

+ boy + ¢y = 0, we have

ar=1b1=-2¢1=0;

as = 2,b2=—1.62=0;

a 1. b =2

o =7 b1 72
a _ b
Here, @ * Do

Hence, the given pair of linear equations
has a unique solution.

No,3x + y -3 =0and 2x + %g:Qhave

infinitely many solutions.

The given pair of equations is
3x+y-3=0

and 2x + %g =2

Comparing with a1x + byy + ¢; = 0 and

arx + by + ¢, = 0, we have

0123,b1=1,C1=—3;

0222,b2=2/3,C2=—22

a_ 3. b 1 3 a_-3_3

@ T h T

Hence, the given pair of linear equations
is coincident lines and has infinitely many
solutions.

Here,

2. Do the following equations represent a pair

of coincident lines? Justify your answer.

®
(i)

7x+3y=7
6y + 4x = -2

1
3x + 7y=3
-2x-3y=1

2 5
(iii) % +y+§=0 4x+8y+E=O

[CBSE 2017, 15]

We know that the condition for coincident
solution is:

0

N7,
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@ T h T
No, 3x + %y:Sond 7x + 3y =7 do not
represent a pair of coincident lines but have
a unique solution.
The given pair of linear equations is

1
3x + 7g:3
and 7x+3y=7

Comparing with a1x + byy + ¢; = 0 and
arx + by + ¢, = 0, we have

(i)

(i)

0123,b1 =%,C1=—3;
0227,b2=3,62=—7;

a , b

ag * b

Hence, the given pair of linear equations
has a unique solution.

Here,

Yes, -2x -3y =1 and 6y + 4x = -2 are
coincident.

The given pair of linear equations is
-2x-3y-1=0
and4x + 6y + 2= 0;

Comparing with ai1x + byy + ¢; = 0 and
aosx + by + ¢5 = 0, we have

ai =—2,b1=—3, (o] =—1;
0224,b2=6,62=2;

a__2_1 b__3_ 1 a__1
a - 4 2' b~ © 2+ c2” 2
Here, a_b _ca

Hence, the given pair of linear equations is
coincident.

No, % +g+% :Oand4x+8y+% =0
have no solution.
The given pair of linear equations is
2
% +tyYy+% = 0
and 4x+8y+% =0

Comparing with a1x + byy + ¢; = 0 and
aosx + by + ¢5 = 0, we have

1
ai =7,b1=1,61= ?Z

a_b ,a
a ~ b c2

Hence, the given pair of linear equations
has no solution.

Here,

3. Are the following pairs of linear equations

consistent? Justify your answer.

0
(i)

-3x-4y=124y + 3x =12

3 1 1 1
§X-y=7 TX-3y=g

(iii) 2ax + by =a 4ax+2by-2a=0;a,b=0
(iv) x+3y=11 2(2x+ 6y) =22

[CBSE 2017, 16]

We know that the conditions for a pair of linear
equations to be consistent are:

a , b

a2ib2

[unique solution]




or

)

(i)

a _ b , a

a b T
[coincident or infinitely many solutions]

No,-3x -4y =12 and 4y + 3x = 12 are
inconsistent.

The given pair of linear equations is
-3x-4y-12 =0

and 3x+4y-12 =0

Comparing with a1x + byy + ¢1 = 0 and

arx + by + ¢, = 0, we have

a1=-3.by1=-4,¢c1=-12

ay=3,by=4,¢,=-12;

aL —%:—1; b__4_ ga_-12_ 4

a2~
Here,
Hence, the pair of linear equations has no

solution ie, it is inconsistent.

Yes, %x—g:% and %x—3y:% are

consistent.
The given pair of linear equations is

3 1
gx—y=7=0
and %x—3y:%:0

Comparing with a1x + byy + ¢1 = 0 and
arx + by + ¢, = 0, we have

ap = %,b]_:—l,(:l——%;

02:%,b2——3,cz——%;

a_3.1_3 b _-1_1.

a~ 55 1'"b -3 3°
a_=1.-1_3
-2 "6 1

H a , b

ere @ * b2

Hence, the given pair of linear equations
has a unique solution i.e, consistent.

Yes, 2ax + by = a and 4ax + 2by - 2a =0
are consistent.
The given pair of linear equations is

2ax +by-a =0
and 4ax +2by-2a=0
Comparing with a1x + byy + ¢; = 0 and
asx + by + ¢ = 0, we have
ay=2a,by=bci=-a
a, =4a, by =2b, ¢y = 2a;
a_2_1 b_b_1 ca__-a

a -4 2 b~
a _ b c1 1

Here,

Hence, the given pair of linear equations
has infinitely many solutions ie. it
isconsistent

4.

Ans.

Ans.

(iv) No,x + 3y =11 and 2(2x + 6y) = 22 are
inconsistent

The given pair of linear equations is
x+3y-11=0
2x+6y-11=0

Comparing with aix + byy + ¢; = 0 and
aosx + by + ¢5 = 0, we have

0121,b1=3,C1=—11
0222,b2=6,62=—11

and

-

a _ b , a

a = b o
Hence, the given pair of linear equations
has no solution ie, inconsistent

Here,

For the pair of equations
AX+3y=-7
2x + 6y = 14

to have infinitely many solutions, the value
of A should be 1. Is this statement true? Give
reasons.

No, for no value of A will the given pair of linear
equations has infinitely many solutions.

The given pair of linear equations is
Ax+3y+7=0
and 2x+6y-14=0

Comparing with ai1x + byy + ¢; = 0 and
asx + by + ¢ = 0, we have

01=7u,b1=3,C1=7;
a,=2,by=6¢,=-14

a_A b _3_1 a__7 _ 1
a2 2" by 6 2'c2” 14772
For infinitely many solutions

a _b _a

a " by T 2

A_1 A __1
= 7 =3 and 5 ="7
= A=1 and A=-1

Since, A does not have a unique value so for no
value of A will the given pair of linear equations
have infinitely many solutions.

. For all real values of c, the pair of equations

x-2y=8

5x-10y=c

have a unique solution. Justify whether it is
true or false.

False

The given pair of equations will not have a
unique solution for any value of c.
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The given pair of linear equations is 6. The line represented by x = 7 is parallel to

x-2y-8=0 the x-axis. Justify whether the statement is
and 5x-10y-c=0 true or not.
Comparing with a1x + byy + ¢, = 0 and Ans.False
aox + by + ¢5 = 0, we have The line represented by x = 7 is not parallel to
ay=1b;=-2c;=-8 the x-axis.
Gy =5,by=-10, ¢y = —C, Explanation: The line represented by x = 7 is of
a 1 b -2 1 ca -8._8 the form x = a. The graph of the equation is a
@~ 5 p 10 5~ =< ¢ line parallel to the y-axis and perpendicular to
But for ¢ = 40 (any real value), the ratio will be the x-axis.
a_8 _1 1 A
c2~ 40 T 5
when ¢ = 40
a_b _a _1
a " bp c2 5 x=7
Thus the given pair of linear equations will have
infinitely many solutions for ¢ = 40.
Also, when ¢ = 40
b X€ > X
Bt 0 (7.0)
Thus the given pair of linear equations will have
no solution for ¢ = 40. ¥ A
Hence, for any value of ¢, the system of linear Y
equations does not have a unique solution. Hence, the given statement is not true.
EXERCISE 3.3
1. For which value(s) of A do the pair of linear Hence for & = -1, the pair of linear
equations Ax + y = A2 and x + Ay = 1 have: equations has no solution.
(i) no solution? (i) For infinitely many solutions,
(i) infinitely many solutions? a_b _a
. . a2 b2 )
(i) a unique solution?
A A_1_R
ns. 1 = N =7
The given pair of linear equations is A1 g AR
AX+y-A2=0 T -5 9 1 -1
and  x+Ay-1=0 A2-1=0 and A=
Comparing with a;x + byy + ¢, = 0 and A-1DRr+1)=0 and (2-3)=0
asx + by + ¢o = 0, we have A-1D)A+1)=0 and AMrA-1)=0
ar=Abi=10c1=-2% A=1-1and A=01
a;=1.by=Acp=-1, A = 1 satisfies both the equations.
a A b 1. a R_R Hence, for A = 1, the pair of linear equations
@ 1'b e -1 1 has infinitely many solutions.
(i) For no solution, (iii) For a unique solution,
a _b _a b
@~ b’ @b
A_1 %
1= %1 % » L
ALl L4 AR A
, T 12¢1 A2-1%0
Ac-1=0 and , A EN (}\’_1)()\'+1)¢0
A-DAr+1)=0 and A -1 =0 el -1
®-Dr+1)=0 and AA -1) =0 Hence, for all real values of A except +1,
A=1-1and A=0.1 the given pair of equations has a unique

Here, we take only A = -1. solution.
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2.

Ans.

3.

Ans.

For which value(s) of k will the pair of
equations

kx+3y=k-3
12x + ky = k
have no solution? [CBSE 2015, 11]
The given pair of linear equations is
kx +3y=k-3

and 12x + ky=k

kx+3y-(k-3)=0
12x+ky-k=0
Comparing with a1x + byy + ¢4 = 0 and
asx + by + ¢o = 0, we have
ap=kby=3c¢c1=-(k-23)
ajn = 12,b2=k.62=—k

and

a_k. b _3 a_-k=3_ k-3
a2~ 12" be " k' 2 -k k
For no solution,

k 3 k-3

12 %7 &
Taking the first two parts, we get

k _3

12 = &
= k?=136
= k=16
Taking the last two parts, we get

3, k=3

kK” Tk
= 3k = k(k - 3)
> 3k-k(k-3)=0
> k3-k+3)=0
= k6-k=0
= k=0 and k=6

Hence, the required value of k for which the
given pair of linear equations has no solution is
-6.

For which values of a and b will the following
pair of linear equations have infinitely many
solutions?

x+2y=1
(@a-bx+(a@a+by=a+b-2 [CBSE 2013, 11]

The given pair of linear equations is
x+2y=1
(@-bx+(@+by=a+b-2
x+2y-1=0
and (@-b)x+(@+by-@+b-2)=0

Comparing with ai1x + by + ¢1 = 0 and
aox + by + ¢5 = 0, we have

0121,b1=2,C1=—1

and

4.

Ans.

ay=(@-b.by=(@+b),cy=-(a+b-2)
ai 1 b 2

‘@~a-b' b2 _a+b’
cl -1 _ 1
2 —(a+b-2) " a+b-2

For infinitely many solutions,

= aEb = azb = a+l1)—2
Taking the first two parts

12

a-b ~ a+b

= a+b=2a-b)
= 2a-a=2b+b
= a=3b ()
Taking the last two parts,

2 1

a+b ~ a+b-2
= 2a+b-2)=(+b)
= 2a+2b-4=a+b
= a+b=4 (i)
Putting the value of a from eq. (i) in eq. (i), we get
= 3b+b=4

= 4b =4

= b=1

Putting the value of b in eq. (i), we get
a=31)=3

The values (a. b) = (3, 1) satisfies all the parts.

Hence, the required values of a and b are 3 and
1 respectively for which the given pair of linear
equations has infinitely many solutions.

Find the value(s) of p in () to (iv) and p and g in

(v) for the following pair of equations:

@) 3x-y-5=0and 6x-2y -p =0, if the
lines represented by these equations are
parallel. [CBSE 2015, 11, 10]

(i) —x + py =1 and px - y = 1, if the pair of
equations has no solution.

[CBSE 2015, 11, 10]

(i) -3x + 5y = 7 and 2px - 3y = 1, if the
lines represented by these equations are
intersecting at a unique point.

[CBSE 2016, 13]

(iv) 2x+ 3y -5=0and px - 6y - 8 = 0, if the
pair of equations has a unique solution.

[CBSE 2016, 13]

V) 2x + 3y =7 and 2px + py = 28 - qy, if
the pair of equations has infinitely many
solutions. [CBSE 2013, 11]

() The given pair of linear equations is
3x-y-5=0

and 6x-2y-p=0
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28

)

(i)

Comparing with a1x + byy + ¢; = 0 and
arx + boy + ¢ = 0, we have

ai = 3, bl = —1, C1 = —5;
ay=6,by=-2,¢cp=-p;

a_3_1 b _-1_1 ca_=5_5

a6 2'bp -2 2'c2 -p p
It is given that the lines represented by
these equations are parallel, therefore

a _b _a
@~ b T
1_1_5
2°27%Dp
Taking the last two parts, we get
1.5
7*P
= p= 10

Hence, the given pair of linear equations is
parallel for all real values of p except 10.

The given pair of linear equations is

X +py=1

and px-y-1=0
Xx+py-1=0

and px-y-1=0

Comparing with a1x + byy + ¢; = 0 and
arx + boy + ¢ = 0, we have
ap=-1,by=pci=-1;

ay=p, by=-1,¢c=-1;

It is given that the pair of linear equations
has no solution ie, both lines are parallel to
each other. For no solution,

a_b ,a

@~ b ¥ o

1_p 1
TpT 11
Taking the first two parts
1 _ P
p -~ -1
= &7
p =
= p=zx1
Taking the last two parts, we get
P 1
171
= p=-1

Hence, the given pair of linear equations
has no solution for p = 1.

The given pair of linear equations is

-3x+5y=7
and 2px -3y =1
-3x+5y-7=0

and 2px-3y-1=0

Comparing with a1x + byy + ¢; = 0 and
arx + boy + ¢ = 0, we have
ay=-3,b1=51¢=-7,

()

)

ay=2p, by =-3,¢c5=-1;

a2~ 2p' bp” -3'c2 17
It is given that the lines are intersecting
at a unique point ie, they have a unique
solution. For a unique solution,

a , b

ag * by

3.5

2p 7 -3
= 9+ 10p

9

= P* 10

Hence, the lines represented by these

equations are intersecting at a unique point

for all real values of p except 10

The given pair of linear equations is
2x+3y-5=0

and px-6y-8=0

Comparing with aix + byy + ¢; = 0 and

asx + boy + ¢5 = 0, we have

a = 2,b1 = 3,C]_=—SZ

ap=p, bQ =-6,cy =-8;

It is given that the lines are intersecting
at a unique point ie, they have a unique
solution. For a unique solution,

a _ b

@ b
2.1
p 2
= p+-4
Hence, the pair of linear equations has a
unique solution for all values of p except -4.

The given pair of linear equations is

2x+3y=7
and 2px + py = 28 - qy
2x+3y-7=0

and 2px+ (p+qy-28=0

Comparing with aix + byy + ¢; = 0 and
asx + by + ¢5 = 0, we have

a = 2,b1 = 3,C]_=—7Z
ay,=2p.by=(p+q)cy=-28,

a_ 2 1 b 3 . a_-7 _1

@2 "P b (ptqg 2 2874
It is given that the pair of linear equations
has infinitely many solutions ie. both lines
are coincident. For infinitely many solutions,

Taking the first and third parts, we get

o=
I
&
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5.

Ans.

6.

Ans.

= p=4
Again, taking the last two parts, we get
3 _1
Pb+q — 4
> P+g=12

But p:4 = q:8

Here, we see that the values of p = 4 and g
= 8 satisfy all three parts.

Hence, the pair of equations has infinitely
many solutions for all values of p = 4 and g
=8

Two straight paths are represented by the
equations x - 3y = 2 and -2x + 6y = 5. Check
whether the paths cross each other or not.

The given pair of linear equations is
x-3y=2

-2x+6y=>5

Comparing with ai1x + by + ¢1 = 0 and

asx + by + ¢o = 0, we have

ai =1, bl = —3, C1 = —2;
ay = —2, b2 = 6, Cy = —5;

and

a_1__1 b _=83_1 a_=2_2
a -2 2'b 6 2'c2 575
Here, a_b a

a b T e
Thus the two given lines are parallel.
Hence, the two straight paths represented by

the given equations never cross each other
because they are parallel to each other.

Write a pair of linear equations which has the
unique solution x = -1, y =3. How many such
pairs can you write?

We know that the condition for the pair of
system to have a unique solution is

a , b
@ * b

Let the equations be
ax+biy+c;=0
aox +boy +cy=0
Itis given that x = -1 and y = 3 is the unique

solution of these two equations, then it must
satisfy the above equations.

> ai-1) +bi(3) +¢c1 =0

> -a;+3by+¢c1 =0 ()
and  as(-1) +by(8) +cy =0
= —ay+3by+cy=0 (i)

The restricted values of a1, a; and by, by are
only

b
% = b—; (i)

7.

Ans.

8.

Ans.

So, all the real values of ay, as, by, by except
those which satisfy eq. (i) and satisfy eq. (i),
and eq. (i) will have the solution x = -1 and y
=3

Hence, infinitely many pairs of linear equations
are possible.

If 2x + y = 23 and 4x - y = 19, find the values
of 5y - 2xand% -2.

The given equations are

2x+y=23 ()
4x-y=19 (i)
On adding both equations, we get
= 6x =42
= x=17
Putting the value of x in eq. (i), we get
= 2(7) +y=123
= y=23-14
= y=9
We have 5y - 2x=5(9) - 2(7)
=45-14
=31
and 4 _2-9
__2
-7

Hence, the values of (5y - 2x) and % -2are
5 .
31 and -7 respectively.

Find the values of x and y in the following
rectangle.

x+3y

v

+
<
— u—>0

D€

T
£

3x

A

13 >B
[CBSE 2018]

We know that the opposite sides of a rectangle
are equal in length.

= Length of side CD = Length of side AB

= x+3y=13 ()
= Length of side AD = Length of side BC
= 3x+y=7 (i)

On multiplying eq. (i) by 3 and then subtracting
eq. (i), we get,
3B3x+y) -(x+3y)=7x3-13
= 9% +3y—x-3y=21-13
= 8x =8
= x=1
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Putting the value of x = 1 in eq. (i), we get

=
=
=

1+3y=13
3y=12
y=4

Therefore, the required values of x and y are 1
and 4 respectively.

9. Solve the following pairs of equations

®

(i)

(iii)

()

)

(vi)

(vii)

Ans.

30

0

)
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x+y=33

06 _

3x—2y‘_1’ 3x-2y=+0
X, Y_

3tg=4
5 _Y_

6 8 4

6 _

4x + y =15
6X—% =14, y=0 [CBSE 2010]
1 1
x>y =1

1.1
7+E=8' xy=0 [CBSE 2017]
43x + 67y = -24
67x + 43y = 24 [CBSE 2011]
%+%=a+b

x .Y
?+F =2, ab=0

2xy _ 3

x+y ~ 2
2;(5_!!! =%, x+y+0,2x-y=0

The given pair of linear equations is

Xx+y=33 ()
06 _
and X2y - -1
= 06 =-3x+2y
= 3x-2y =-06 (i)

Multiplying eq. () by 2 and then adding
with egq. (ii), we get

(2x + 2y) + Bx-2y) =66-0.6

5x =6
6
X=§=142

Putting the value of x in eq. (i), we get
12+y=33
y=33-12=21
Hence, the required values of x and y are
1.2 and 2.1 respectively.

The given pair of linear equations is

x_ Y _
374 =

= 4x + 3y = 48 ()
5x Y

6 "8 7
= 20x - 3y = 96 (i)

(i

Adding eq. (i) and (i), we get
24x = 144
= x=6
Putting the value of x in eq. (), we get

4(6) + 3y = 48
= 24 + 3y =48
= 3y =24
= y=38

Hence, the required values of x and y are 6
and 8 respectively.

The given pair of linear equations is

6 _
4x + y = 15
8 _
and 6x - y = 14
_1
Let =9
The above equation will become
4x + 6p = 15 ()
and 6x-8p =14 (i)

Multiplying egq. (i) by 8 and eq. (ii) by 6 and
then adding both of them, we get

(32x + 48p) + (36x—48p) = 120 + 84
68x = 204
x=3
Putting the value of x in eq. (), we get
43) + 6p = 15
6p=3

p:

1
2

<= N

p
y =2

Hence, the required values of x and y are 3

and 2 respectively.

(iv) The given pair of linear equations is

and %+21—y =8
Let us.take u= % and v = % in the above
equations

% -v=-1
= u-2v=-2 ()
and u+ % =8

2u+v=16 (i)

Multiplying egq. (i) by 2 and then adding it
with eq. (i), we get

Qu+2v)+ Wu-2v) =(32-2

= 5u =30

= u==6




Putting the value of u in eq. (i), we get (vii) The given pair of equations is

2(6) +v=16 2xy _3
v=16-12 X :5 g
v=4 = 2xy ~ 3
_1_ x y 2
u=%x =8 > 3gtBg -3
-1 1.1 _4 :
X = 6 = g+7 =73 (I)
1 Xy 3
== -4 S
Ty and 2x-y ~ 10
y= % = 2);;“1 = —%
Hence, the required values of x and y are - 2x_ Y __10
% and % respectively. Xy xy 3
2 1 10 "
(v) The given pair of equations is = Yy~ x =73 (i)

43x + 67y = =24 - Let % =uand % = v, then the pair of
67x + 43y =24 (i) equations becomes
Adding eq. (i) and eq. (i), we get 4
u+vs= = (i
110x + 110y = 0 3 (@
x+y=0 (i) and 2v-u=-12 (V)
Subtracting (i) from (i), we get Adding both equations, we get
—24x + 24y = -48 4 10 6
= v=m-F =-%
X+y=-2 -(iv) 3°3 3
Adding eq. (i) and eq. (iv), we get ~ 3v=-2
2y =-2 = ve=- %
y=-1 Putting the value of v in eq. (i), we get
Putting the value of y in eq. (i), t
utting the value of y in eq. (i), we ge - —%+u:%
x+y=0
x+(-1)=0 = u:%+%:%:2
x=1and y=-1 - x:%:%
Hence, the required values of x and y are 1
and -1 respectively. and y= % - _%

(vi) The given pair of linear equations is

Hence, the required values of x and y are

x, Y -
ag*tp =a+b =) % and —% respectively.
d X4 _9 i
an a® b (0 10. Find the solution of the pair of equations

%+%_ 1=0and %+%= 15. Hence, find A,
ify =AX + 5.

On multiplying eq. (i) by % and then
subtracting from eq. (i), we get

x .Y x . Y b
(&) (&) = 2- (1+2)

1 _1 b
- U<b2_ab):1_5

Ans.

The given pair of equations is

X Y_ 1=0

= y = b2 10 ' 5
Putting the value of y in eq. (ii), we get = X+2y-10=0

B2 , = x+2y=10 -

A X, Y _

a Ej( and g*tg =15
= =1 = 3x + 4y -360=0
= x = a? = 3x + 4y = 360 (i)
Hence, the required values of x and y Multiplying egq. (i) by 2 and subtracting it from
are a? and b? respectively. eq. (i), we get
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(Bx + 4y) - (2x + 4y) = 360 - 20

= x= 340

Putting the value of x in eq. (i), we get
340 +2y=10

= 2y =-330

= y=-165

It is given that y=ax+5

Putting the values of x and y in the above
equation, we get
y=ax+5
-165=2(340) + 5
-A(340)=5 + 165
-A(340)= 170
-170 _ -1

=340 2

Hence, the solution of the pair of equations is x

= 340, y = -165 and the required value of A is
1

U uuy

5
11. By the graphical method, find whether the

following pairs of equations are consistent or
not. If consistent, solve them.

() 3x+y+4=0and6x-2y+4=0
(i) x-2y=6and3x-6y=0
(i x+y=3and3x+3y=9 [CBSE 2014]
Ans.
() 3x+y+4=0andbx-2y+4=0
The given pair of equations is
3x+y+4=0
and 6x-2y+4=0
When x = 0, then y = -4
When x = -1, theny =-1
When x = -2, theny = 2

X 0 -1 -2
y -4 -1 2
And 6x-2y+4=0
y=3x+2

When x =0, theny = 2
When x = - 1theny =-1
Whenx=1,theny=5

X 0 -1 1

y 2 -1 5
Plotting the points B(0, —4) and A(-2, 2), we
get the straight tine AB.

Plotting the points Q(0, 2) and P(1, 5) we
get the straight line PQ.

The lines AB and PQ intersect at C(-1, -1).
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P(15)

2N W b 0o N

Thus, the pair of equations is consistent and
has solution x = -1,y = -1.

(i) x-2y=6and3x-6y=0
The given pair of equations is
x-2y=6 and 3x-6y =0
x-2y-6=0and 3x-6y =0

x-2y="6
X 0 6
-3 0
3x-6y=0
X 0 2
y 0 1

Plotting the points A(0, -3) & B(6, 0), we get
line AB.

Again plotting the points P(0, 0) & Q(2, 1)
we get line PQ.

Y

Since the lines are parallel, the pair of
equations is inconsistent.

(i) x+y=3and3x+3y=9

The given pair of equations is
x+y=3and 3x+3y=9




Now, x+y=3 % 0 2
= y=3-x y 4
Ifx=0,theny =3

2x-y=4
Ifx=3,theny=0
¢ = y=2x-4
ffx=2theny =1 Ifx=0,theny =-4
3 2 Ifx=2theny=0

y 3 0 1 Table for line 2x -y = 4

and 3x+3y=9 X 0 2
_ 9-3x -4 0

= y= 3 y
Ifx=0theny =3 Graphical representation of both the equations:
ifx=1theny=2 v
if x =3, theny = 0. 1

X 0 1 3

y 3 2 0

Plotting the points A(O, 3) and B(3, 0), we
get the line AB.

Again, plotting the points A(0, 3) and D(1, 2)
and B(3, 0), we get the line ADB.

»—xwwa%oo
A Ardlly
+—t+—+ —t

8-7-6 -5-4 -3 2 -1

c2y v

' €—1t N N N I 1 4 N B (.3' O). —S Y
"6 -5-4 -3-2-1 0_11 2 3\4 5 6 Here, two lines and the Y-axis form a AABC,
) with vertices A(0, 4), B(2, 0) and C(0, -4).
3 Required area of AABC
_4 =2 x AAOB
:Z —2x 2 x4x2
Y = 8 sg. units
Hence, the required area of the triangle is 8 sq.
Since the two lines are coincident, the pair units.
of equations is consistent with infinitely
many solutions. 13. Write an equation for a line passing through
the point representing solution of the pair
12. Draw the graph of the pair of equations 2x + of linear equations x + y = 2 and 2x - y = 1.
Y = 4 and 2x - y = 4. Write the vertices of the How many such lines can we find?
triangle formed by these lines and the Y-axis Ans.

and find the area of this triangle.

[CBSE 2017, 15, 13] The given equations are

X+y=2 ()
2x-y=1 (i)
Adding eq. (i) and (i), we have
3x=3 = x=1

Ans.
The given pair of linear equations is
2x+y=4
= y=4-2x

(Fx =0, then y = 4 Substituting x = 1 in eq. (i), we have

y=1
If x =2, th =0
X én Y So, the solution is x = 1 and y = 1 and the point
Table for line 2x +y = 4 that represents the solution is (1, 1).
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14.

Ans.

15.

Ans.
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We also know that an infinite number of lines
can pass through a given point, say (1, 1).

Hence, infinite lines can pass through the
intersection point of the linear equations x + y
=2and 2x-y=1ie, E(L 1).

If (x + 1) is a factor of (2x3 + ax2 + 2bx + 1),
then find the values of a and b, given that
2a-3b =4,

2

We know that if (x + o) is a factor of fix) = ax* +

bx + ¢, then f-a) = 0.

It is given that (x + 1) is a factor of Ax)= (2x3 +
ax? + 2bx + 1), then, A-1) = 0

=2(-1)3 +a-1)2+ 2b(-1)+1=0

> -2+a-2b+1=0
= a-2b-1=0 (i)
Also, it is given that 2a-3b=4
3b=2a-4
Putting the value of b in eq. (j), we get
= a-2(254) 1 -0
= 3a-2(2a-4)-3=0
= 3a-4a+5=0
= a=5
Putting the value of a in eq. (i), we get
5-2b-1=0
= 2b=14
= b=2

Hence, the required values of a and b are 5 and
2 respectively.

The angles of a triangle are x, y and 40°. The
difference between the two angles x and y is
30°. Find x and y.

It is given that x, y and 40° are the angles of a
triangle.

We know that the sum of all the angles of a
triangle is 180°

= x+y+40=180
= x+y= 140 ()
Also, it is given that the difference of angles x
and y is
x-y=30

Adding eq. (i) and (i), we get

x+y)+Kx-y =140+ 30
= 2x=170
= x=85

N0)

Putting the value of x in eq. (i), we get
= 85 +y=140

16.

Ans.

17.
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= y=140-85

y=>55
Hence, the required values of x and y are
85° and 55° respectively.

Two years ago, Salim was thrice as old as his
daughter and six years later, he will be four
years older than twice her age. How old are
they now? [CBSE 2019]

Let Salim’'s present age be x years and his
daughter's present age be y years.

By the given condition, two years ago, Salim
was thrice as old as his daughter.

= x-2=3y-2
= x-2=3y-6
= x-3y=-4 ()

By the second condition, six years later, Salim
will be four years older than twice her age.
x+6)=2y+6)+4
= X+6=2y+16
= x-2y=10 (i)
Subtracting eq. (i) from eq. (ii), we get
x-2y) - (x-3y)=10-(-4)

= y=14

Putting the value of y in eq. (ii), we get
x-2(14)=10

= x=138

Hence, Salim and his daughter’s ages are 38
years and 14 years, respectively.

The age of the father is twice the sum of the
ages of his two children. After 20 years, his
age will be equal to the sum of the ages of
his children. Find the age of the father.

[CBSE 2020, 19]

Let father's present age (in years) be x and
his two children’s ages be y and z years
respectively.

By the given condition, the age of the father is
twice the sum of the ages of his two children.

x=2y+2) ()
After 20 years, his age will be equal to the sum
of the ages of his children.

= x+20)=(@u+20) +(z+20)
= x=y+z+20
= y+z=x-20 (i)

Putting the value of (y + 2) in eq. (i) we get the
present age of the father

= x=2(x - 20)
= x=40
Hence, the father's age is 40 years.
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Two numbers are in the ratio 5:6. If 8 is
subtracted from each of the numbers, the
ratio becomes 4:5. Find the numbers.

[CBSE 2019]

Let the two numbers be x and y.
It is given that these two numbers are in the
ratio 5:6.

=

X
y
= y=

oy own
x

Also, it is given that if 8 is subtracted from each
of the numbers, then the ratio becomes 4:5.

x-8) _4
= =
(y-8) ~ >
= 5x-8)=4(y-18)
= 5x-4y=8
Putting the value of y in eq. (i), we get
sx-4(%) -8
= 25x-24x=8x5
= x=40
Putting the value of x in eq. (i), we get
= y= 2«40
=6x8=48

Hence, the required numbers are 40 and 48.

There are some students in two examination
halls A and B. To make the number of
students equal in each hall, 10 students are
sent from A to B. But, if 20 students are sent
from B to A, the number of students in A
becomes double the number of students in B.
Find the number of students in the two halls.

Let the number of students in hall A and B be x
and y respectively.

By the given condition, to make the number of
students equal in each hall, 10 students are
sent from A to B

= x-10=y+ 10
= x-y=20 ()
Also, it is given that if 20 students are sent from

B to A, the number of students in A becomes
double the number of students in B

= (x +20)=2(y - 20)
Xx-2y=-60
Subtracting egq. (i) from egq. (i), we get
(x -y - x-2y) =20 - (-60)

N0)

= y=280

Putting the value of y in eq. (i), we get
x-80=20

= x=100

20.
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Hence, 100 students are in hall A and 80
students are in hall B.

A shopkeeper gives books on rent for reading.
She takes a fixed charge for the first two
days and an additional charge for each day
thereafter. Latika paid X 22 for a book kept
for six days, while Anand paid X 16 for book
kept for four days. Find a fixed charges and
the charge for each extra day. [CBSE 2019]

Let Latika take a fixed charge of X x for the first
two days and an additional charge of X y for
each day thereafter.

It is given that Latika paid I 22 for a book kept
for six days

= For the first two days = X x
For the remaining days = X 4y
X+ 4y=22 ()

Also, it is given that Anand paid X 16 for a book
kept for four days

= For the first two days = X x
For the remaining days = X 2y
X+2y=16
Now, subtracting eq. (i) from eq. (i), we get
X+4y) -(x+2y)=22-16

i)

= 2y==6

= y=3

Putting the value of y in eq. (ii), we get
x+2(3)=16

= x=10

Hence, the fixed charge is X 10 and the charge
for each extra day is X 3.

In a competitive examination, one mark is
awarded for each correct answer, while %

mark is deducted for every wrong answer.
Jayanti answered 120 questions and got 90
marks. How many questions did she answer
correctly?

Let x be the number of correct answers, then:
Marks awarded for correct answer = x x1 = x
Total no. of questions attempted = 120
Number of wrong answers = (120 - x)

Marks deducted for wrong answers
- (120 - %) x5 =120=x

Total marks awarded to Jayanti = 90

- ><—<12%_X):90
EN x+§—eo =90
= 32—X=150
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150x2
= X= 73

= x=100

Hence, Jayanti answered 100 questions
correctly.

The angles of a cyclic quadrilateral ABCD
are ZA = (6x + 10)°, «B = (5x)°, £C = (x + y)°
and £D = (3y - 10)°.

Find x and y and hence the values of the four
angles.

It is given that
ZA = (6x + 10)°

£B = (5x)°
£C=(x + y)° and
4D = (By - 10)°

We know that by property of cyclic
quadrilateral:

Sum of opposite angles = 180°
ZA + £C=180°
= (6x + 10) + (x + y) = 180°

Multiplying eq. (i) by 3 and then subtracting
eq. (i) from it, we get
3(7x+y) - (5% + 3y) = 3(170) - 190
= 16x= 320
= x=20°
Putting the value of x = 20° in eq. (), we get
7(20) +y=170
= y=30°
LA = (6x + 10)°
= (6 x 20 + 10)°
=(120 + 10)° = 130°
£B=(5x)°
= (5 x 20)°
=100°
LC=(x+y)°
= (20 + 30)°
= 50°
4D = (3y - 10)°
=3 x30-10)°
=(90-10)°
= 80°
Hence, the required values of x and y are
20° and 30° respectively, mand the values of

the four angles ie., ZA, £B, ZC and £D are
130° 100° 50° and 80° respectively.

EXERCISE 3.4

= 6x + 10 + x + y=180°

= 7x+y=170° ()
Also, /4B + «D=180°

= 5x + 3y - 10) = 180°

= 5x + 3y =180° + 10°

= 5x + 3y=190° (i)
Graphically, solve the following pair of
equations:

2x+y=6and

2x-y+2=0

Find the ratio of the areas of the two
triangles formed by the lines representing
these equations with the x-axis and the lines
with the y-axis. [CBSE 2016]

The given equations are
2x+y==6

and 2x-y+2=0

Table for equation

2Xx+y-6=0
y=-2x+6
Ifx=0, y=6-20)=6
Ifx=1, y=6-2(1)=6-2=4
Ifx =2, y=6-2(2)=6-4=2
X 0 1
y 6 4
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Table for equation

2x-y+2=0,
y=2x+2
Ifx =0, y=20)+2=0+2=2
Ifx=1, y=21)+2=2+2=4
Ifx =2, y=22)+2=4+2=6
X 0 1 2
y 2 4 6

Let area of triangle formed with x -axis = T,
T1 = Area of AACE
- cacxrE

Ti= % x4x4=8

and area of triangle formed with y - axis = T,
T, = Area of ABDE

-+ «BDxQE
TQ:%X4><]_:2
T,T,=82=41




Y

2. Determine, graphically, the vertices of the
triangle formed by the lines

y=x, 3y=x and x+y=8. [CBSE 2017]
Ans.

The given linear equations are

y=x 3y=x x+y=8

Table for line y=x
Ifx =1, y=1
Ifx =0, y=0
Ifx =2, y=2
X 0 1
y 0 1
Table for line x=3y, Y= %
Ifx =0, y=0
Ifx =3, y=1
If x = 6, y=2
X 0 3
y 0
Table for line x+y=8
= y=8-x
Ifx =0, y=8
Ifx =8, y=0
Ifx =4, y=4
X 0 4 8
y 8 4 0

Plotting y = x, 3y = x and x + y = 8, we get
three lines OQ, OD and PR respectively, as
shown below:

3.
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P (0.8

°/’
—L> <

+

4

N

PR
A 39
T 1AB(2.2) D (6.2

C(3,1) R(8.0)
X € +—t—t—t—+—+—+ >X
T 00 0 1234567é\'l
Xx+y=8

7
6
5
4T Q4.4
3
2
1

Y'v

We see that lines OQ and OD intersect the
line PR on Q and D respectively.

So, AOQD is formed by these lines. Hence, the
vertices of the AOQD formed by the given lines
are O(0, 0), Q(4, 4) and D(6, 2).

Draw the graphs of the equations x = 3,
x=5and 2x - y - 4 = 0. Also find the area
of the quadrilateral formed by the lines and
the x-axis.

The given equation of the lines are
x=3 x=5 and 2x-y-4=0
Table for line

2x-y-4=0
= y=2x-4
If x =0, y=-4
If x = 2, y=0
If x = 4, y=4
X 0 2 4
y -4 0 4

Plotting x =3 and x =5 and 2x - y- 4 =0,
we obtain three lines |, Il and Ill respectively,
forming a quadrilateral ABCD with the X-axis
as shown below:

Y
N
8
71 A /f
Q,
6 ol JACEE
54 I /
x
4 4 7/
<
3 -+
2T G1
1 4

A(3.0)fB (50

8-7-6 -5-4 -3 -2 -1 0] 2467 8

v
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From the graph, we get,
AB=0OB-0OA=5-3=2
AD=2
BC=6

We know that the quadrilateral ABCD is a
trapezium.

Area of Quadrilateral ABCD

= % x (distance between parallel lines)
x (sum of parallel sides)

x (AB) x (AD + BC)

x2x(2+6)

N N

= 8 sg. units
Hence, the area of the required quadrilateral is
8 square units.

The cost of 4 pens and 4 pencil boxes is T 100.
Three times the cost of a pen is X 15 more
than the cost of a pencil box. Form the pair of
linear equations for the above situation, find
the cost of a pen and a pencil box.

[CBSE 2015]

Let the cost of a pen be X x
and the cost of a pencil box be X y.
According to the question,

= 4x + 4y =100
= x+y=125 ()
3x=y+15
= 3x-y=15 (i)
Adding equations (i) and (i), we get
4x =40
= x=10

Putting the value of x = 10 in eq. (i), we get
10 +y=25
y=25-10=15
Hence, the cost of a pen is T 10 and the cost of
a pencil box is X 15

Determine, algebraically, the vertices of the
triangle formed by the lines

3x-y=3,
2x -3y =2 and
xX+2y=8

The given equation of lines are:
3x-y=3 ()
2x -3y=2 (i)
xX+2y=8 (i)
Let lines (i), (i) and (i) represent the side of a
AABC ie, AB, BC and CA respectively.

On solving lines (i) and (i), we will get the
intersection point B.

Multiplying eq. (i) by 3 and then subtracting eq.
(i), we get

=>Ox-3y)-(2x-3y)=9-2

= 7x=7
= x=1
Putting the value of x in eq. (i), we get
= 3x1- y= 3
= y=0

Hence, the coordinate of point or vertex B is
(1, 0).
On solving lines (i) and (jii), we will get the
intersection point C.
Multiplying eq. (jii) by 2 and then subtracting
eq. (i), we get

2x +4y)-(2x-3y)=16-2

= 7y =14

= y=2

Putting the value of y in eq. (jii), we get
= x+2(2)=8

= x=4

Hence, the coordinate of point or vertex C is
4. 2).
On solving lines (iii) and (i), we will get the
intersecting point A.
Multiplying eq. () by 2 and then adding eq. (iii).
we get

Bx-2y)+(x+2y) =6+8

= 7x =14

= x=2

Putting the value of x in eq. (i), we get
= 3x2- y= 3

= y=3

Hence, the coordinate of point or vertex A is
(2. 3).

Hence, the vertices of the AABC formed by the
given lines are A (2, 3), B(1, 0) and C (4, 2).

6. Ankita travels 14 km to her home partly by

Ans.

rickshaw and partly by bus. She takes half
an hour if she travels 2 km by rickshaw and
the remaining distance by bus. On the other
hand, if she travels 4 km by rickshaw and

the remaining distance by bus, she takes

9 minutes longer. Find the speed of the
rickshaw and of the bus. [CBSE 2013, 11]

Let the speed of the rickshaw and the bus be x
km/hr and y km/hr, respectively.

We know that

_ distance
speed = time
. distance
and time = speed




Case I:

Time taken by Ankita to travel 2 km by

rickshaw,

t]_:%hr

Remaining distance = 14 -2 = 12 km

Time taken by Ankita to travel remaining
distance, ie, 12 km by bus,

tQZ%hT

It is given that:

Total time taken by rickshaw and bus = % hr

= 1+t = %
- 2, % -1 0
Case ll:

Time taken by Ankita to travel 4 km by
rickshaw,

t3=%hr

Remaining distance = 14 - 4 = 10 km

Time taken by Ankita to travel remaining
distance ie, 10 km by bus,
tg = 10 hr

It is given that: Y

Total time taken by rickshaw and bus

t3+ty = (%4'23_0) hr
4. 17 — 13/20 (i
Let 5~ =uand % =v
Then eq. () and (i) become
2u+12v= 5 (i)
4u+ 10v = % (iv)

Multiplying egq. (iii) by 2 and then subtracting
eq. (iv), we get

(4u + 24v) - (4u + 10v) =1 - %
= 14v = 45

1
= V=130
Putting the value of v in eq. (iii),
= 2u + 12(41—0) = %

2
= 2u = 10

1

= u= ﬁ
= x=1 10 kmpr
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= y=1 - 40kmpmr
Hence, the speed of the rickshaw is 10 km/hr
and the speed of bus is 40 km/hr.

A person, rowing at the speed of 5 km/hr

in still water takes thrice as much time in

going 40 km upstream as in going 40 km

downstream. Find the speed of the stream.
[CBSE 2020, 14]

Let the speed of the stream be x km/hr.

Given speed of the person rowing in still water
=5 km/hr

The speed of the person rowing downstream =
(5 + x) km/hr

and the speed of the person rowing upstream =
(5 - x) km/hr.

We know that

. distance
tMES speed
Time taken in rowing 40 km downstream,
40

t1=Trx hrs

Time taken in rowing 40 km upstream,

t)= 54_OX hrs

According to the given condition,
Time taken in rowing 40 km upstream

= 3 x Time taken in rowing
40 km downstream

th=t; x3
40 40
24 5—x ~ S5+x x 3
1 3
= 5—x ~ S5+x
= -3x+15=x+5
= -3x-x=5-15
= -4x=-10
= x—l—
T4
= x=25km/h

Hence, the speed of the stream is 2.5 km/hr.

A motorboat can travel 30 km upstream and
28 km downstream in 7 hrs. It can travel 21
km upstream and return in 5 hrs. Find the
speed of the boat in still water and the speed
of the stream. [CBSE 2019, 17, 12]

Let the speed of the boat in still water = x km/hr
the speed of the stream = y km/hr

the speed of the motorboat upstream = (x - y)
km/hr

the speed of the motorboat downstream
= (x + y) km/hr
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Case I:

distance
speed

Time taken by motorboat to travel 30 km

upstream,

We know that time =

t; = x3—0y hrs
Time taken by motorboat to travel 28 km
downstream,

28
ty)= X+y hrs
According to the given condition,
ti1+ty=7hrs
- % + % =7 0
Case lI:

Time taken by motorboat to travel 21 km

upstream,

t3= x2—1y hrs
Time taken by motorboat to travel 21 km
downstream,

21
ty= X+y hrs
According to the given condition,
t3+ty=5hrs
21 21 .
= X—y+x+y =5 (i)
_ 1 _ 1
letp = X_yandq— X+y
Putting these values in eq. (i) and eq. (i) we get
30p +28g=7 M (ID)]
and 21p +21g="5
= p+qg= 25—1 -(iv)

Multiplying eq. (iv) by 28 and subtracting from
eq. (i), we get

(30p + 28q) - 28p + 28g)= 7 - H1L
= 2p:7—%
= 2p:%
1
= ng
Putting the value of p in eq. (iv), we get
1 5
4 6 *9= 721
5 1
- 921 "%
_10-7 _ 3
T 42 T 42
1
= q:ﬁ
We know that
_ 1 _ 1
p= X_yandq— X+y
1 _1
X-Yy ~ 6
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x-y=6 -(v)
1 _ 1
x+y 14

x+y=14
Adding eqg. (v) and (vi), we get
2x =20
x=10
Putting the value of x in eq. (v), we get

10-y=6
y=4

(Vi)

Hence, the speed of the motorboat in still water
is 10 km/hr and the speed of the stream is 4
km/hr.

A two-digit number is obtained by either
multiplying the sum of the digits by 8 and
then subtracting 5 or by multiplying the
difference of the digits by 16 and then adding
3. Find the number. [CBSE 2017, 12, 11, 10]

Let the tens and ones digits be x and y
respectively. Then, two-digit number,

N=10x+y
Case I

Multiplying the sum of the digits by 8 and then
subtracting 5

N=8x+y) -5
= 10x+y=8x+8y-5
= 10x-8x+y-8y=-5
= 2x-7y=-5 ()
Case lI:

Multiplying the difference of the digits by 16
and then adding 3

N=16(x-y) +3
= 10x +y=16x-16y + 3
= -6x+17y=3
= 6x-17y=-3 (i)

Multiplying eq. (i) by 3 and then subtracting
from eq. (i), we get
=(6x-17y) - (6x-21y)=-3 + 15

= 4y=12

= y=3

Putting the value of y in eq. (i), we get

= 2x-7@3)=-5

= 2x=-5+21=16

= x=8

Hence, the required two-digit number
=10x+y
=108 +3=80+3
=83

Hence, the required number = 83.
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A railway half ticket cost half the full fare

but the reservation charges are the same on
a half ticket as on a full ticket. One reserved
first class ticket from station A to B costs

T 2530. Also, one reserved first class ticket
and one reserved first class half ticket from
station A to B costs ¥ 3810. Find the full first
class fare from station A to B and also the
reservation charges for a ticket. [CBSE 2019]

Let the cost of full fare from station A to B =X x
and the reservation charges per ticket =X y.

Cost of one reserved first class ticket from
station A to B=3 2530

= x+y=2530 ()

Cost of one reserved first class ticket and one
reserved first class half ticket from station A to
B=%3810

= (x+y)+(%+y):3810

- (32—" + 2y) — 3810
= (Bx + 4y) = 7620 (i)

Multiplying egq. (i) by 4 and then subtracting
from eq. (i), we get
(Bx + 4y) - (4x + 4y) = 7620 - 10120
-x=-2500
x= 2500
Putting the value of x in eq. (i), we get
2500 + y =2530
y=130
Hence, full first class fare from station A to B is
X 2500 and the reservation for a ticket is I 30.

A shopkeeper sells a saree at a profit of 8%
and a sweater at a discount of 10%, thereby
getting a sum X 1008. If she had sold the
saree at a profit of 10% and the sweater at a
discount of 8%, she would have got X 1028.
Find the cost of the saree and the list price
(price before discount) of the sweater.

Let the cost price of a saree =X x
and the list price of sweater =X y
Case I:

(S. P. of saree at 8% profit) + (SP. of a sweater
at 10% discount) = Y1008

= (100 + 8) % of x + (100 - 10) % of y = 1008

1081((;-09054 _ 1008
= 108x + 90y = 100800
= 6x + 5y = 5600
Multiplying above eq. by 46, we get
> 276x + 230y = 257600 (i)

Case ll:

(SP. of saree at 10% profit) + (S.P. of a sweater
at 8% discount) = 31028

12.
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= (100 + 10)% of x + (100-8%) of y = 1028
=110% of x + 92% of y= 1028

= 110x + 92y = 102800

= 55x + 46y = 51400

Multiplying above eq. by 5, we get

= 275x + 230y = 257000 (i)

Subtracting egq. (i) from eq. (i), we get
= (276x + 230y) - (275x + 230y)
= 257600 - 257000
x =600

Putting the value of x in the above equation, we
get
6x + 5y = 5600

= 6(600) + 5y = 5600

= 5y = 5600 - 3600
2000

= y=-="t5

= y =400

Hence, the cost price of the saree and the list
price (price before discount) of the sweater are
X 600 and X 400, respectively.

Susan invested a certain amount of money in
two schemes A and B, which offer interest at
the rate of 8% per annum and 9% per annum,
respectively. She received X 1860 as annual
interest. However, had she interchanged the
amount of investments in the two schemes,
she would have received % 20 more as annual
interest. How much money did she invest in
each scheme?

Let the money invested in scheme A =X x
and the money invested in scheme B=X y
Case I:
Susan invested X x at 8% p.a. + Susan invested
X y at 9% p.a. and received 1860 as annual
interest.
We know that simple interest,
Si— Principal x rate x time
- 100

Interest earned when T x invested at 8% per
annum on scheme A,

xx8x1

8
Sli=""00 = 100
Interest earned when X y invested at 9% per
annum on scheme B,
yx9x1 _ 9y

Sk= 700 = 100
Interest at 8% per annum on scheme A +
Interest at 9% per annum on scheme B = 1860

X

8x 9y
= qo00 * 100 - 1860
= 8x + 9y = 186000 @)
Case |l

Susan invested X y at 8% p.a. + Susan invested
X x at 9% p.a. and received X (1860 + 20) as
annual interest.
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Interest earned when R y invested at 8% per
annum on scheme A,
yx8x1 8y

Sli="100 = 100
Interest earned when X x invested at 9% per
annum on scheme B,

= SP.of 1 banana of lot A =< %

= SP.of x bananas of lot A =% 23—X

SP.of 1 banana of lot B=% 1
= SP.of y bananas of lotB=X y

gl = XX 9x1 _ 9x As per given condition
2 100 100 2%
Interest at 8% per annum on scheme A + 3 ty= 400
Interest at 9% per annum on scheme B = 1880 2x + 3y = 1200 -
N 18T% N % _ 1880 Case lI: .
. Sold the first lot at the rate of X 1 per banana
= 9x + 8y = 188000 (i) + Sold the second lot at the rate of X 4 for 5

Multiplying egq. (i) by 9 and eq. (i) by 8 and then
subtracting them, we get
(72x + 81y) — (72x + 64y)
= 1674000 - 1504000
> 81y - 64y = 170000
= 17y = 170000
= y= 10000
Putting the value of y in eq. (i), we get

bananas = Amount received
SP.of 1 banana oflotA=% 1
= SP. of x bananas of lot A =X x
SP.of 5 bananas of lot B=X 4

4

= SP.of 1 banana of lot B=% T

= SP. of y bananas of lot B =% 45_y

As per the given condition

= 8x+ 9(10000) = 186000 4
X+ CA 460
= 8x = 186000 - 90000 5
= 8x = 96000 5x + 4y = 2300 (i)
= x= 12000 Multiplying eq. (i) by 4 and eq. (i) by 3 and then

Hence, Susan invested I 12000 and T 10000 in

subtracting them, we get

schemes A and B respectively. (8x + 12y) - (15x + 12y) = 4800 - 6900
= -7x =-2100
13. Vijay had some bananas and he divided them
into two lots A and B. He sold the first lot at = x =300
the rate of T 2 for 3 bananas and the second Putting the value of x in eq. (i), we get
lot at the rate of * 1 per banana and got a 2x + 3y = 1200
total of X 400. If he had sold the first lot at = 2(300) + 3y = 1200
the rate of X 1 per banana and the second
lot at the rate of T 4 for 5 bananas, his total = 3y =1200 - 600
collection would have been % 460. Find the = 3y =600
total number of bananas he had. = y =200

Ans.

Let the number of bananas in lot A = x
and the number of bananas in lot B = y

Total humber of bananas
= Number of bananas in lot A
+ Number of bananas in lot B

Case |: =Kx+y)
Sold the first lot at the rate of X 2 for 3 = (300 + 200)
bananas + Sold the second lot at the rate of ¥ =500

1 per banana = Amount received
S.P. of 3 bananas of lot A =% 2

Hence, the total number of bananas he had is
500.

*1 | DIKSHA 2.0

\ Recommended by NCERT

(Selected top questions)
1. When will the system kx -y = 2 and 6x - 2y = Ans.
3 has a unique solution only? A pair of linear pair has unique solution only

when,
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a ﬁ

a b
Then, E * _—1

6 -2
So, k# 3.

2. Ratio between the girls and boys in a class
of 40 students is 2 : 3. Five new students
joined the class. How many of them must be
boys so that the ratio between girls and boys
becomes 4 : 5?

Ans.
Let number of girls = 2x

and  number of boys = 3x
Total students, 2x + 3x= 40
x=8
So, number of girls=2 x 8 = 16

and number of boys=3 x 8 = 24
Let out of 5 students, y denotes humber of
boys.
Then, number of girls=5-y
According to question,
16+5-y 4
24+y 5

521-y) =424 +y)
105 -5y =96 + 4y

9y=105-96
9y=9
y=1
So, there must be one boy among five new

students.

3. Ina AABC, ZA = x°, /B = 3x° and £ZC = y°. If
3y° - 5x° = 30° prove that the triangle is right
angled.

Ans.
We know that,
LA+ /B + £C=180°
[Sum of interior angles of triangle ABC is 180
X+ 3x+y=180°

4x +y=180 ()
3y -5x=30 [Given] (i)
Multiply equation (i) by 3
12x + 3y= 540 (D)
Subtraction (i) and (i), we get
-17x=-510
x=30°

Putting value of x in equation (i), we get
4 x 30°+y=180°

y=60°
ZA =30°
/B =13 x30°=90°
And £C =60°

Hence, AABC is right angled triangle at B.

Pair of Linear Equations in Two Variables (DIKSHA)

4.

Ans.

Ans.

A and B each has a certain number of
mangoes. A says to B, “If you give 30 of your
mangoes, | will have twice as many as left
with you.” B replies “If you give me 10, | will
have thrice as many as left with you”. How
many mangoes does coach have?

Let number of mangoes with A be x.

Number of mangoes with B be y.

According to the question,
x+30=2(y-30)

x+30=2y-60

x-2y=-90 i)
y+10=3(x-10)

y+10=3x-30

3x-y=40 (i)

Multiplying equation (i) by 2 and subtracting
from equation (i), we get

-5x=-170
x=134
Putting x = 34 in equation (i), we get
34 -2y=-90
-2y=-90-34
-2y=-124
y=162

So, number of mangoes with A are 34 and
number of mangoes with B are 62.

. A man wished to give ¥ 12 to each person

and found that he fell short of ¥ 6 when he
wanted to give to all the persons present.
He, therefore, distributed ¥ 9 to each person
and found that ¥ 9 were left over. How much
money did he have and how many persons
were there?

Let number of persons = x
Money share per person = y
Therefore, Total money =¥ xy
According to the question,

12xx=xy+6
12x-6=xy i)
Ix=xy-9
9x +9=xy (i)
Equating (i) and (i), we get
12x-6=9x+9
3x=15

Put the value of x in equation (i). Then
12x5-6=xx y

= xy = 54

So, he have ¥ 54 and there were 5 persons.

%
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Quadratic
Equations

EXERCISE 4.1

X

Choose the correct answer from the given four options in the following questions:

1. Which of the following is a quadratic
equation?

A
®)

x2+2x+1=(4-%2+3

2= (5-%)(2x-2)

© (k+ Dx? + 3 x=7, where k= -1

(D)

Ans. (D)

Explanation: Given equation is

YA

A)

®

©

)
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x3-x2=(x-1)3

x2+2x+1=(4-x2+3
x2+2x+1=16+x2-8x+3

=
= 10x=18
= 10x-18=0

This equation is not of the form ax? + bx +
ca=0.

Thus, it is not a quadratic equation.
2= (5 - (2x- %)

2x

= —2x2=10x—2x2—2+T

= 50x+2x-10=0
52x-10=0
This is also not a quadratic equation as it is
also not of the form ax?+ bx =c =0, a = 0.

k+ 1)x2 + %x: 7,

= (-1 + 1x? +%: 7

7

3x-14=0

This is also not a quadratic equation as it is

also not of the form ax?+ bx =c=0,a # 0.
x3-x2=(x-1)3
x3 = x2=x3-3x%(1) + 3x(1)? - (1)3

[+ (@-b)3=a3-3a%b +3b2%a - b3]
3-x2=x3-3x24+3x-1

= x2+3x2-3x+1=0

2x2-3x+1=0

=

where k-1

=

=

=

=

This represents a quadratic equation
because it is of the form

ax2+bx+c=0 a=0.

2. Which of the following is not a quadratic
equation?

®
®)
©
©)
Ans. (C)

2x-1)2=4x2-2x + 1
2x-x2=x%+5
(V2x+v3)2+x2=3x2-5x
2+ 202=x*+3+4x3

Explanation: It is given that

A)

®)

©

©)

2x-1)2=4x2-2x+ 1
= 202+1-20=4x2-2x+ 1
> 2+ x?-4x=4x2-2x+ 1
= 22+ 2x-1=0

This represents a quadratic equation as it is
of the form ax? + bx + ¢ = 0,a = 0.

Ix-x2=x%2+5
= x2+5+x2-2x=0
= 2%x2-2x+5=0

This also represents a quadratic equation.
(V2 x + +/3)2 +x2=3x2 - 5x
= 2%x2+ 3+ 26 x+x2=3x2-5x
=3x2+3+2y6x-3x2+5x=0
(5+2/6)x+3=0

This does not represent a quadratic
equation as it is not of the form

=

ax2+bx+c=0, ag=0.
2+ 202=x*+3 + 4x3
X+ 4?2+ 43 =x*+ 3+ 4x3
4x2-3=0

This represents a quadratic equation.

E@ Definition

= An equation which is of the form ax? + bx + c =0, a =
o is called a quadratic eguation.




3. Which of the following equations has 2 as a - 1+2%-5 _

root? 4
A x2-4x+5=0 (B) x2+3x-12=0 = 2%-4=0
(C) 2x2-7x+6=0 (D)3x*-6x-2=0 = k=2
Ans. (C [CBSE 2012] 5. Which of the following equations has the sum
ns. (C) ) of its roots as 3?
Explanation: (A) 2x2-3x+6=0
(A) Putting the value of x = 2 in x2 - 4x + 5 = 0, ®) -x2+3x-3=0
we get 23,41
(22-4(2)+5=0 © V222 - Zx+1=0
=  4-8+5=0 (D) 3x2-3x+3=0
= 120 Ans. (B)
So,x = 2isnotaroot of x2 - 4x + 5 = 0. Explanation:
(B) Putting the value of x = 2 in x2 + 3x - 12 = 0, We know that sum of the roots = _%
we get On comparing the given equations with ax? +
2 _19=
2*+32)-12=0 bx +c =0
=  4+6-12=0 @  22-3x+6=0
= 220 a=2b=-3c=6
So, x = 2 is not a root of x2 + 3x - 12 = 0. b 3) 3
(©) Putting the value of x = 2 in 2x2 - 7x + 6 = 0, = Sum ofits roots =~z =~"7—"= 5
we get ®) x2+3x-3=0
222-7+6=0 a=-1,b=3c=-3
= 8-14+6=0 QSumofitsroots:—%=—<%>=3
= 0=0
S o . 2 C ﬁ 2 _ 3 1=0
0, x = 2 is the root of the equation 2x* - © X 2 X+
7x+6=0. /A 3
(D) Putting the value of x = 2 in 3x2 - 6x -2 =0, ~ K z'b:ﬁ'C:1 3
e g oo b ) 3
3(22-6(2)-2=0 = umOItsroots——a =- 5 T2
= 12-12-2=0 D) 3x?-3x+3=0
= =220 =>a=3b=-3andc=3
So, x = 2 is not th t of th ti -
322)(_ 6x |_32n2 0. gy, ' e equation = Sum of its roots = —% )] 33) =1
. . 6. Values of k for which the quadratic equation
@ Trick Applied QO 2x2 - kx + k = 0 has equal roots is:
= A real number o is said to be the root of the qua-
dratic equation ax? + bx + ¢ = 0 if aa? + ba + ¢ = 0. (A) 0 only |) 4
1 5 (C) 8 only D) 0,8
4.If 7 is a root of the equation x2 + kx — T = [CBSE 2020, 19, 17, 15, 14, 12, 10]
0, then the value of k is: Ans. (D)
Q) 21 ®) '12 Explanation: The given equation is:
© 7 © 7 22 < kx+ k=0
[CBSE 2018, 15, 10] Comparing with ax? + bx + ¢ = 0, we get,
Ans. (A) a=2b=-kc=k
Explanation: It is given that % is the root of For equal roots, the discriminant must be zero
the equation ie. D=h2-4ac=0
X2+ kx- 5 =0 =  (K2-4QE=0
2
(1, /1y 5 = k*-8k=0
(3) +d3)-7 =0 = kk-8=0 = k=(0.8)
= %+ %‘% =0 Hence, values of k are 0, 8.
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7. Which constant must be added and
subtracted to solve the quadratic equation

9x? + %x -+2 =0 by the method of
completing the square?

@ 1 ® &
© % © &  [CBSE 2015]
Ans. (B)

Explanation: The given equation is:
Ix2 + ?;—X -J2 =0

- 392+ +3x-y2 =0
Let 3x = y, then
g2+%—ﬁ:0
2 Y (LY (1) _
=Y +4+(8)_(8)_‘/§_O
1v¢_ 2
= (v*5) - gr+v2
12 1+64y2
= (urg) = “5=

Thus, 61_4 must be added and subtracted to
solve the given equation.

8. The quadratic equation 2x2 - /5 x + 1 = 0 has:

(A) two distinct real roots

(B) two equal real roots

(C) no real roots

(D) more than 2 real roots
Ans. (C)

Explanation: We know that if D = b2 - 4ac < 0
for a quadratic equation ax? + bx + ¢ = 0, then
roots are not real.

The given equation is:

2%2- /5x+1=0
On comparing it with ax? + bx + ¢ = 0, we get
a=2b=-y5,c=1

Discriminant, D=b?- 4ac
= (-v/5)2-42()
D=5-8=-3
= D=-3<0

Since the discriminant is negative, the
given equation has no real roots.

9. Which of the following equations has two
distinct real roots?

(A) 2¢-3/2x+5 =0
(B) x2+x-5=0

© x2+3x+2/2 =0
(D) 5x2-3x+1=0

46 ‘ﬁ EduCart NCERT Mathematics Exemplar ¢

Ans. (B)

Explanation: We know that if D = b2 - 4ac >
0 for the quadratic equation ax? + bx + ¢ = 0,
then its roots are real and distinct.

(A) The given equation is:

2x2—3\/§x+%:
= a=2b=-3/2,c= %
= D= b2 - 4ac
- (3v22-42) (%)
=18-18=0

So, the equation has real and equal roots.
(B) The given equation is:
x2+x-5=0
= a=1b=1c=-5
= D=b?-4ac
= (1)2 - 4(1)9)
=1+20=21>0
So, the equation has two distinct real roots.
(C) The given equation is:
x2+3x+24/2=0
= a=1b=3c=2/2

= D= b2 - 4ac
= (3)2- 4(1)(2/2)
=9-8/2<0

So, the equation has no real roots.
(D) The given equation is:

5x2-3x+1=0

= a=5b=-3c=1

= D=b?-4ac
= (-3)2-40)(1)
=9-20
=-11<0

So, the equation has no real roots.

@ Trick Applied

= A quadratic equation ax? + bx + ¢ = 0 has:
() two distinct real roots if b2 — 4ac > 0.
(i) two equal roots if b2 - 4ac = 0.
(iii) no real roots if b2 - 4ac < 0.

10. Which of the following equations has no real
roots?

(A x2-4x+3/2=0B) x2+4x-3/2=0
(© x2-4x-3/2=0 D) 3x2+4/3x+4=0
Ans. (A)

Explanation: We know for the quadratic
equation ax?2 + bx +c=0,a# 0

e IfD =b2-4ac > 0, then its roots are
distinct and real.




e IfD =b2- 4ac = 0, then its roots are real
and equal.

e IfD=b?- 4ac < 0, then roots are not real
and imaginary.

(A) The given equation is:

x2-4x+3/2=0

= a=1b=-4.c=3/2

= D=b?-4ac
= (-49? - 41)(3v2)
=16-12/2
=16-12(1.414)
=16-1692
=-092<0

-+ D < 0, Therefore, the equation has no

real roots.

(B) The given equation is:

x2+4x-3/2=0
= ag=1b=4c=-3/2
= D =b? - 4ac
= (4)? - 4()(-3v2)
=@)2+12/2

D=16+12/2 >0

So, the equation has two distinct real roots.

(C) The given equation is:

x2—4x-3/2=0
= ag=1b=-4c=-3/2
= D=b2-4ac
= (-4)2 - 4(1)(-3v2)
=16+12/2>0

So, the equation has two distinct real roots,

(D) The given equation is:
324+ 4/3x+4=0
= ag=3 b=4/3andc=14

= D=b2-4ac
= (4/3)2 - 4(3)(4)
=48-48=0

So, the equation has two equal real roots.
Thus x2 - 4x + 3y/2 = 0 has no real roots.

11. (x2 + 1)2-x2 = 0 has:

(A) four real roots (B) two real roots
(©) no real root (D) one real root

Ans. (C)

Explanation: The given equation is:
x2+1)2-x2=0
>xtr1+2%x2-x2=0
[ (@+b)2=a?+b?+ 2ab]
= x*+x2+1=0
letx2=y
xD?+x2+1=0
> y?+y+1=0
On comparing with ay? + by + ¢ = 0, we get
a=1b=1c=1
= D =b? - 4ac
= (1% - 41
=-3<0

As D < 0, thus, we can say equation has no real
roots

for y?+y+1=0
ie xX*+x2+1=0
or (2 + 1)?-x?=0 has no real roots.

EXERCISE 4.2

1. State whether the following quadratic

equations have two distinct real roots. Justify

your answer.
() x*-3x+4=0
(i) 2x2+x-1=0
(i) 222 - 6x+ 3 =0
(iv) 3x2-4x+1=0
V) x+42-8x=0

W) (x-v2)?-2(x+1)=0

(vii) v2x2 - %x+ % =0

(i) x1-x)-2=0
(ix) x-1)x+2)+2=0
6 x+1)x-2)+x=0

We know that the quadratic equation ax? + bx
+ ¢ = 0 has two distinct real root if

b?-4ac>0
Comparing given equations with ax? + bx + ¢

() The given equation is:
x2-3x+4=0
a=1b=-3,c=4
= Discriminant,
D=b?-4qac
= (-3)? - 4(1))
D=9-16=-7<0

ie D<0
Hence, the equation x2 - 3x + 4 = 0 has no
real roots.
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(vi)
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The given equation is:
22+ x-1=0
a=2b=1c=-1,

= Discriminant,

D=b?-4ac
=(1)2-4()-1)
= D=1+8=9>0
ie. D>0

Hence, the equation 2x2 + x - 1 = 0 has
two distinct real roots.

The given equation is:

2 9 _
2x° - 6x + 5 =

9
a=2b=-6,c= R

= Discriminant,

D=b2-4ac
9
- 62-42(3)
D=36-36=0
ie. D=0

Hence, the equation 2x2 - 6x + % =0 has

real & equal roots.
The given equation is:
3x2-4x+1=0

a=3b=-4c=1
= Discriminant,

D=b?-4ac

= (-4)2 -4(3)(1)

D=16-12=4>0

ie D>0

Hence, the equation 3x2 -
two distinct real roots.

4x + 1 =0 has

The given equation is:
(x+4)2-8x=0
x2+16+8x-8x=0
[ (@ +b)?2=a?+b?+ 2ab)
x2+16=0
or x+0x+16=0
On comparing with ax? + bx + ¢ = 0, we get
a=1b=0,c=16

= Discriminant,

D =b?-4qac
= (0)? - 4(1)(16)
=-64<0
ie. D<0

Hence, the equation (x + 4)2 - 8x = 0 has
no real roots.

The given equation is:

x-v2)2-2(x+1) =0

= x2+2-2/2x-2x-2=0

[*-(@-b)2=a?+b?-2ab]
x2-(2/2 + 9x+0=0
On comparing with ax? + bx + ¢ = 0, we get
a=1b=-(2/2+2.,c=0
= Discriminant,
D=b? - 4ac
= [H(2V2 + 212 - 4(1)(0)
=(2¥2 +2?%2>0
ie D>0
[ the square of any no. is > 0]

Hence, the equation (x - v2)2 - 2(x + 1) = 0
has two distinct real roots.

(vii) The given equation is:

V2x2 —TX %:O

D =b? - 4ac
1
- () -2 (35)
9
:7—4
:%:%>O
ie. D>0
Hence, the equation y2x2 —i L =0
VR

has two distinct real roots.

(viii) The given equation is:

x(1-x-2=0
= x-x2-2=0
= x2+x-2=0
= x2-x+2=0

On comparing with ax2 + bx + ¢ = 0, we get
a=1b=-1c=2
= Discriminant,

D=b2-4qac
= (-1)?2- 412
=1-8=-7<0
ie. D<O

Hence, given equation x(1 —x) - 2 = 0 has
no real roots.

(ix) The given equation is:

x-Dx+2)+2=0
x242x-x-2+2=0

24x+0=0

X
On comparing with ax2 + bx + ¢ = 0, we get
a=1b=1c=0

= Discriminant,

D =b? - 4ac




2.

Ans.

= (1)2-4(1)(0)
=1-0=1>0
ie. D>0

Hence, the given equation (x — 1)(x + 2) + 2
= 0 has two distinct real roots.

(x) The given equation is:
x+1Dx-2)+x=0
x2-2x+x-2+x=0
= x2-2=0
= x2+0x-2=0
On comparing with ax? + bx + ¢ = 0, we get
a=1b=0,c=-2

= Discriminant,

D=b?-4ac
= (0)* - 4(1)(-2)
=8>0
ie. D>0

Hence, the given equation (x + 1)(x — 2) + x
= 0 has two distinct real roots.

Write whether the following statements are
true or false. Justify your answers.

(i) Every quadratic equation has exactly one
root.

(i) Every quadratic equation has at least one
real root.

(iii) Every quadratic equation has at least two
roots.

(iv) Every quadratic equations has at most
two roots.

(v) If the coefficient of x2 and the constant
term of a quadratic equation have opposite
signs, then the quadratic equation has real
roots.

(vi) If the coefficient of x2 and the constant
term have the same sign and if the
coefficient of x term is zero, then the
quadratic equation has no real roots.

() False, a quadratic equation has at most two
roots.

For example: x2 = 1 is a quadratic equation
with two roots.
(i) False, a quadratic equation may not have
any real roots.
For example: x2 + 1 = 0 has no real root.
(i) False, a quadratic equation may not have
any real root.
For example: x2 + 2 = 0 has no real roots.
(iv) True, because every quadratic polynomial
has atmost two zeroes.

(v) True because ifin ax? + bx + c=0,a and ¢
have opposite signs, then ac < 0 and so

Ans.

Ans.

Ans.

b? — 4ac > 0. That means D > 0 ie. equation
has real roots.

(vi) True, because ifin ax? + bx + c = 0,a and ¢
have the same sign and b = 0, then

b? - 4ac = -4ac < 0.
So, D < 0 ie. equation has no real roots.

. A quadratic equation with integral coefficient

has integral roots. Justify your answer.

No, the given statement is not always true.
Consider the quadratic equation

8x2-2x-1=0
By splitting the middle term,
8x2—4x+2x-1=0
4x(2x-1)+1(2x-1)=0
4x+1)2x-1)=0

If 4x+1=0 = x:—%

1
2x-1=0 = X=7

So, the given equation has integral coefficients
but no integral roots.

Hence, the given statement is false.

. Does there exist a quadratic equation whose

coefficients are rational but both of its roots
are irrational? Justify your answer.

Yes, there exists a quadratic equation whose

coefficients are rational but both ofits roots
are irrational .

Consider the quadratic equation

x2-6x+7=0
Here, D=b?- 4ac
= (-6)2 - 4(1)(7)
= D=36-28=8

Since Discriminant is not a perfect square,
therefore it will have irrational roots.

The roots will be
b+yD 6+48 6242
2a - 2 - 2

The roots will be 3+ /2
ie. 3 ++4/2and 3 - 2, are both irrational.

. Does there exist a quadratic equation whose

coefficients are all distinct irrationals but
both the roots are rationals? Why?

Yes, there exists a quadratic equation
whose coefficients are all distinct irrational
coefficients. but both the roots are rational.

Consider the quadratic equation

V3x2-7/3x+12/3 =0
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V3x2-4{/3x-3{/3x+12/3 =0

[on splitting the middle terms]
V3x(x-4) -3y3(x-4) =0
(x-4(/3x-3v/3)=0

If x-4=0thenx=4

If V3x-3y/3 =0,thenx=3

ie. equation with irrational coefficients
V3x2-7/3x + 1243 = 0 has roots, 3 and 4.

6.1s 0.2 a root of the equation x2 - 0.4 = 0?
Justify.

Ans.

No,

because 0.2 does not satisfy the quadratic

equation ie.
x2-04=(022-04
=004-04
=-036=%0

7.1f b = 0 and ¢ < 0, is it true that the roots of

x2 + bx + ¢ = 0 are numerically equal and
opposite in sign? Justify.

It is given that b =0 and c < 0.

The given quadratic equation is:
x2+bx+c=0

On putting b = 0O in this equation, we get

x2+0x+c=0

x2+c=0
= x2=—¢
Here, c<0 = ->0
= x=zxy-c

Hence, the roots of x2 + bx + ¢ = 0 are
numerically equal and opposite in sign.

EXERCISE 4.3

1. Find the roots of the quadratic equations by
using the quadratic formula in each of the

Ans.

50

following:

@ 22-3x-5=0
(i) 5x2+13x+8=0
(i) -3x2+5x+12=0
(iv) x2+7x-10=0

)
(vi)

(vii)

0
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x2+2/2x-6=0
[CBSE 2017, 16, 15, 14, 11]

x2-3/5x+10=0
[CBSE 2017, 16, 15, 14, 11]

%xz -J/11x+1=0
[CBSE 2017, 16, 15, 14, 11]

The given equation is: 2x2-3x-5=0
On comparing with ax? + bx + ¢ = 0, we get
a=2b=-3andc=-5

By quadratic formula:

-b+y/b% - 4ac
2a
—(=3) £y (—23()22)— 4(2)5)
3+4/9+40
Y S—

3+/49 317
=2

X =

Hence, roots of the given equations are %
and -1.

(i) The given equation is; 5x2 + 13x + 8 =0
On comparing with ax? + bx + ¢ = 0, we get
a=5b=13c=8
By quadratic formula:

—b++/b?%-4ac
X= 2a
—(+13)+/(13)2-4(5)(8)
205
-13+4/169-160
10

_ -13+3
=710

~13+3 ~13-3

= X=7"10 9" X=7"10

10 16 _

= Xz—ﬁz—l or x=-7§5 =-

= uUioo

Hence, roots of the given equation are —
and —%.

(i) The given equation is: -3x2 + 5x + 12 =0
On comparing with ax2 + bx + ¢ = 0, we get
a=-3,b=5andc=12
By quadratic formula,

_ -b+yb?-4ac
- 2a
-5 +4/(5)2-4(=3)(12)

23
-5+/25+144
-6

_ 5+y169  -5+13
=7 6 "~ 6

xo 5213 o =5-13

8 4 -18
—-= or X:_ng

X




)

V)

(vi)

Hence, the roots of the given equation are

% and 3.

The given equation is; -x2 + 7x - 10 =0

On comparing with ax? + bx + ¢ = 0, we get
a=-1,b=7c¢c=-10

By quadratic formula,

-b+yb% - 4ac
yo Z2EVD —adc
2a
7V -4(1)(10)
= =
_ —7+£4/49-40
- -2
~ —7¢J9_ _ —7+3
= R,
= X= _7;3 or x:—_7_53
= —_—2:+2 or X=L202+5

Hence, roots of the given equation are 2
and 5.

The given equation is: X2 + 2y/2x -6 =0
On comparing with ax? + bx + ¢ = 0, we get
a=1b=2/2,c=-6

By quadratic formula,

—b:tVb2 4ac
_ —2w/_:t\/(2x/—)2 4(1)(-6)

= 2(1)
-2/2 +/8+24
- 2

_M:_ﬁigﬁ

= x=-/2 +2J2 or x=-/2-2/2
= x=+v2 or x=-3y2
Hence, the roots of the given equation are

V2 and -3/2.

The given equation is: x2 - 3y5x + 10 = 0

On comparing with ax? + bx + ¢ = 0, we get
a=1b=-3/5¢c=10
By quadratic formula,

b ++/b? - 4ac
X= 2a
_ —(3V5) £ /(-3/5)%2-4(1)(10)
= 2(D)
_ 3/5+4/45-40
- 2
_3/5+/5
- 2
L o 35S _ 3545
= xe f /5 or x= 22 -5

Hence, the roots of the given equation are

2@ andy/5.
(vii) The given equation is: —x -/11x+1=0
On comparing with ax? + bx + ¢ = 0, we get
a:%,b:—m,c:l

By quadratic formula,

_ —b+yb?-4ac
- 2a
(V) (VI -

: 2(3)
JIT+/11-2
2(3)

V11+4/9 /1143
1 B 1

= x=y11 +3 or x=4/11-3

Hence, roots of the given equation are

V11 + 3 and /11 - 3.

D

@ Trick Applied

= Compare the given equation with ax? + bx + ¢ = 0, to

geta bandc

= Use the following quadratic formula for finding roots

2

Ans.

of the equation

_ —b+yb?—4ac
- 2a

. Find the roots of the following quadratic

equations by the factorisation method:
) 22+ 3x-2=0
i) Zx2-x-3-=0
(i) 3v2x2-5x-4/2 =0
(iv) 3x2 + 5/5x-10=0

(V) 212 - 2x+ 55 =0

[CBSE 2016, 12]
[CBSE 2016, 12]

() The given equation is: 2x? +53—X—2 0

Multiplying both the sides by 3, we get
6x2+5x-6=0
Splitting the middle term, we have
6x2+9x-4x-6=0
3x(2x+3)-22x+3)=0
= (2x+3)(3x-2=0
= 2x+3=0 or 3x-2=0

x:—% or x = %

Hence, the roots of the given equation are

—% and %

%
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The given equation is: %x -X- =0
Multiplying both the sides by 5, we get
2x2-5x-3=0
Splitting the middle term, we have
2x2-6x+x-3=0
2xx-3)+1x-3)=0
2x+1)x-3)=0
2x+1=0o0rx-3=0
X = —% orx=3

Hence, the roots of the equation are —%
and 3.
The given equation is: 3/2x2-5x-4/2 =0
Splitting the middle term, we have
3/2x2-6x+x-42 =0
3V2x2-3/2./2x + x-/2=0
3V2x(x - V2) + 1(x - v/2) = 0
x-v2)3v2x+1) =0
x-y2=0or 3/2x+1=0
- -2
x=4y2 or x= ﬁ = T‘/_
Hence, the roots of the equation are V2
and i
6
The given equation is: 3x2 + 5/5x-10 =0
Splitting the middle term, we h
3x2 + 6y5x-y/5x-10=0

3x2 + 6v5x - /5x - (2/5)(¥/5) = 0
3x(x + 2¢/5) - V5(x + 2/5)=0
(x+2v/5)3x-v/5)=0

= (x+2/5)=0or B3x-v5)=0

= x=-2v5 or x = @
Hence, roots of the given equation: 3x2 + 5

J/5x =10 are -2y/5 and é

(v) The given equation is: 21x2 - 2x + S 0
21

Multiplying both the sides by 21, we get
DL - QD@ + 5 (21) = 0
441x2 - 42x+1 =0
Splitting the middle term, we have
441x? - 21x - 21x+1 =0
21x21x-1)-1(21x-1)=0
21x-1)(21x-1)=0
=3 X= 757 or x= 21—1

Hence, the roots of the given equation: 21x2

1 1 1
—2x+ﬁ:00reﬁand 31 -

@ Trick Applied

= If any coefficient of quadratic equation
ax? + bx + ¢ = O is in fractional form, make all
coefficients in integral form.

= Use the factorisation method, to get the required
roots of the given quadratic equation.

EXERCISE 4.4

1. Find whether the following equations have
real roots. If real roots exist, find them.

8x2+2x-3=0
2x2+3x+2=0
5x2-2x-10=0

1 1 _ 3
%x-3 T x-5 LX#35
x2+5/5x-70=0

The given equation is: 8x2+ 2x -3 =0

Comparing with ax? + bx + ¢ = 0, we get

a=8b=2c=-3

Discriminant, D = b? - 4ac
=(22-4@®)-3
=4+96=100>0

Hence, the equation 8x2 + 2x - 3 = 0 has

two distinct real roots, as D > O.

-b+y/D
Roots, X= "5

244100  —2+10
=" 16 - 16

-2+10 8 _1
= X716 ~16° 2
or x= =210 12 -3
16 1 4

-3

Roots are %and =z

(i) The given equation is; -2x%2 + 3x + 2 =0

Comparing with ax? + bx + ¢ = 0, we get
a=-2,b=3,¢c=2
Discriminant, D= b? - 4ac
= (3)2-4(-2(2
=9+16=25>0

Hence, the equation -2x2 + 3x + 2 = 0 has
two distinct real roots as D > 0.

-b+4/D
Roots, X= —5-—
_ 3+4/25 345
=20 "~ 4
=  x= _3_25 or x:%
= x:—%=_— or x:%:Z

2
Roots are _2—1 and 2.




(i) The given equation is: 5x2 - 2x - 10 = 0
On comparing with ax? + bx + ¢, we get
a=5b=-2,c=-10

D=b?-4ac

= (-2? - 4(5)(-10)
=4+200=204>0

Hence, the equation 5x2 - 2x - 10 = 0 has
two distinct real roots as D > O.

Discriminant,

-b+yD
Roots, X= —5H5
-2 +4204
2(5)
244204
- 10
242451 1+451
- 10 - 5
1+y/51 1 451
= X=775 -5*75
Roots are %+\/§_1 or %—@
(iv) The given equation is:
1 1 _ 3
™ -3 tx-5 - LX#7Q°
x=5+2x-3
= x3)x-5 -1
3x-8 _
= x-3x-5 —1
= 3x-8=(2x-3)x-5)
= 3x-8=2x2-10x - 3x + 15
= 3x-8=2x2-13x + 15

2x2-16x+23=0
Comparing with ax? + bx + ¢, we get
a=2b=-16,c=23
D=b?2-4ac
= (-16)? - 4(2)(23)
=256-184=72>0

Discriminant,

oy L1
Hence, the equation "=+~ "% has
two distinct real roots as D > O.

-b++y/D
Roots, X= —5H5
_ -(-16)£472
B 2(2)
_ 164642
- 4
_8%3y2 :4¢3‘/§
2 2
= x:4+3§/§ orx:4—¥
Roots are 4+3‘2/§ and 4—¥4

(v) The given equation is: x2 + 5/5x-70 =0
On comparing with ax? + bx + ¢, we get
a=1b=5/5c=-70

D=b?-4qac

= (5v5)% - 4(1)(-70)
=125+280=405>0

Hence, the equation x2 + 5/5x-70 =0 has
two distinct real roots as D > O.

_ -bxyD

- 2a

-5,/5 + /405
2(1)

_ -5/5+945

= 2

N —5,/§2+9£ _— —5J§2—9J§

Discriminant,

Roots, X

= Xx= $=2x/§ orx:#=—7x/§

Roots are 2+/5 or -74/5.

@ Trick Applied

= Check for real roots. If D = O, roots are real.

= If roots are real, use quadratic formula to obtain real

2,

Ans.

roots:
_ —bxy/D
o= 2a
Find a natural number whose square

diminished by 84 is equal to thrice of 8 more
than the given number.

Let n be the required natural number.
According to the question:

Square of natural number diminished by
84 gives n? - 84.

Thrice of 8 more than given number = 3(8 + n).

According to the question,
n?-84=38+n)

= n?-84=124+3n

> n?-3n-108=0

Splitting the middle term, we have

= n2-12n+9n-108=0

= nh-12)+9n-12)=0

= n-129)n+9 =0

n=12orn=-9
But n #-9 as n is a natural number.

Hence, the required natural number is 12.

. A natural number, when increased by 12,

equals 160 times its reciprocal. Find the
number. [CBSE 2014]
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Let n be the required natural number.

According to the question, number when
increased by 12 =n + 12.

160 times number's reciprocal = 160 (%) =
160
n

Now, by the given condition

n+12= %
= nin +12)=160
= n?+12n-160=0

Splitting the middle term, we have
n?+20n-8n-160=0
nin+20)-8n+20)=0

n+20)(n-8)=0
n=-20or +8

But n = =20 as n is a natural number.

Hence, the required number is 8.

A train, travelling at a uniform speed for 360
km, would have taken 48 minutes less to
travel the same distance if its speed were 5
km/hr more. Find the original speed of the
train. [CBSE 2018, 15, 11]

Let the original speed of the train be x km/hr.
Then, new speed ie, the increased speed of the
train = (x + 5) km/hr.

It is given that distance = 360 km

Distance
Speed

Time taken by train when speed is x km/hr
_ 360 h
= =hr.

We know that Time =

Time taken by train when speed is (x + 5) km/hr
360

= x+5) hr.
According to the question,
360 360 _ 48 _4
X x+5 7 60 5
48 mm=%hr]
360(x+5)-360(x) 4
S x(x + 5) =75
- 360x + 12800—360x _4
x“+ 5x 5
= (1800)5 = 4(x2 + 5x)
= x2 + 5x = 2250
= x2+5x-2250=0
Splitting the middle term, we have
=x? + 50x - 45x - 2250 = 0
= x(x +50) -45(x +50)=0
= (x+50)(x-45)=0
= x+50=00rx-45=0

Ans.

Ans.

But x # —=50 because speed cannot be negative
Xx—45=0=x=45.
Hence, the original speed of the train is 45 km/hr.

. If Zeba were younger by 5 years than what

she really is, then the square of her age (in
years) would have been 11 more than five
times her actual age. What is her age now?

Let actual age of Zeba be x years.

Her age when she was 5 years younger

= (x — 5) years.

According to the condition given in question:

Square of her age = 11 more than 5 times her
actual age

(x-52=11+5(%)
= x2+ 25-10x = 11 + 5x
[ (@-b)2=a?+b?-2ab]
=>x2-10x-5x+25-11=0

= x-15x+14=0
Splitting the middle term, we have
= x2-14x-x+14=0

= x(x-14)-1x-14)=0

= x-14x-1)=0

= x=14o0rx=1

But x # +1 as in that case (x - 5) will not be
possible

= x=14
Hence, Zeba's age now is 14 years.

. At present, Asha's age (in years) is 2 more

than the square of her daughter Nisha's age.
When Nisha grows to her mother’s present
age, Asha's age would be one year less than
10 times the present age of Nisha. Find the
present ages of both Asha and Nisha.

[CBSE 2010]

Let Nisha's present age be x years.

Then, Ashd's present age = (2 + x?)
[By the given conditon]

Now, when Nisha grows to her mother's
present age ie. after {(x2 + 2) - x} years.

Then, Ashad's age will become {(x2 + 2) - x}
years.

Now by the given condition,

Asha's age = 1 year less than 10 times present
age of Nisha.

Q+xH)+{x2+2)-xp=10x-1
= 2+x24x24+2-x=10x-1
> 2%x?-11x+5=0
Splitting the middle term, we have
= 2%?2-10x-x+5=0




7.

Ans.

2x(x -5 -1x-5=0
x-52x-1)=0
x-52x-1)=0

1

=
=
=
= x:50rx:7

But x = %as then Nishad's age = % This

means that her mother Asha's age = (x2 + 2) =

(%+ 2) =2 % years which is not possible.

Hence, the present age of Nisha = 5 years and
the present age of Asha = x2 + 2
=5242=25+2=27years

In the centre of a rectangular lawn of dimen-
sions 50 m x 40 m, a rectangular pond has to
be constructed so that the area of the grass
surrounding the pond would be 1184 m?

[see Figure]. Find the length and breadth of
the pond.

Given: Rectanqular lawn of dimensions = 50 m
x 40 m.

A rectangular pond has to be constructed in
the centre of the lawn.

Let the distance between the pond and the
lawn be x m as shown in the figure:

Now, length of rectangular lawn, L = 50 m
and breadth of rectangular lawn, by = 40 m
Therefore, length of rectangular pond,
Lb=50-(x+x)=(50-2x)m
Breadth of rectangular pond,
by=40-(x+x)=(40-2x) m
Area of grass surrounding pond = 1184 m?2
[Given]
We know that:
Area of lawn — Area of pond = Area of grass
Area of lawn = L1 x by = 50 x 40
Area of pond = L; x by
= (50 - 2x)(40 - 2x)
Area of grass = 1184

Ans.

=>Lixbi-Lyxby=1184

50 x 40 - (50 - 2x)(40 - 2x) = 1184

2000 - (2000 - 100x - 80x + 4x2) = 1184

2000 - 2000 + 100x + 80x - 4x? - 1184 = 0

-4x% + 180x - 1184 =0

4x? - 180x + 1184 =0

x2-45x+296=0

Splitting the middle term, we have

= x2-37x-8x+296=0

= x(x-37)-8(x-37)=0

= x-37)(x-8=0

= x = 37, as the length of the pool will be
(50-2x)=50-74=-24

and the breadth of pool will be (40 - 2x) = 40 - 74

=-34,

which is not possible as length and breadth
cannot be negative.

LUuyuuuvuuy

= x=8

= length of pond = (50 - 2x) = 50 - 2(8)
=50-16=34m

= Breadth of pond = (40 - 2x) = 40 - 2(8)
=40-16=24m

Hence, the required length and breadth of the
pond are 34 m and 24 m respectively.

. At t minutes past 2 pm, the time needed by

the minutes hand of a clock to show 3 pm

2
was found to be 3 minutes less than %
minutes. Find t.

It is given that at t minutes past 2 pm, the time
needed by the minute hand to show 3 pm was

found to be 3 minutes less than % min.

2
= t+(7_3) =60
[ time between 2 pm and 3 pm
= 1 hour = 60 min]
> 4t +t2 - 12=240
=> t2+4t-12-240=0
= t2+4t-252=0

Splitting the middle term, we have
t? + 18t - 14t -252=0
= tt+18)-14(t + 18)=0
= (t+18)(t-14=0
t=-18ort=14.
But t = —18 as time cannot be negative
= t=14
Hence, the required value of tis 14 minutes.

Quadratic Equations &‘ 55



*1 | DIKSHA 2.0

Recommended by NCERT

(Selected top questions)

1.If a and b are the roots of the equation
x2 + ax - b = 0, then find a and b.

Ans.
x2+ax-b=0
Sum of the roots=a + b
b
=-==-q
a
Product of roots = ab
~S__p
a
So, a+b=-a
= b=-2a
and, ab=-b
= a=-1

Putting the value of a, we get
b=-2x(-1)=2
Hence,a=-1and b = 2.
2. Determine the condition for one root of the

quadratic equation ax? + bx + ¢ = 0 to be
thrice the other.

Ans.
Let the roots of the equation ax? + bx + ¢ be o
and 3.
Then, sum of the roots = o + 30
=40 = b
a
__b
4a
Product of the roots = o x 3
=3a2=5
a

3p?
1642

w
ramyr——

-bll
Q|
N——
N

|

Qlo alo

3b2 = 16ac, which is the required condition.

3. A quadratic equation with integral coefficient
has integral roots. Justify your answer.

Ans. No.
Let's take an example,

5x2-7x+2=0
It has integral coefficient but its roots are 1
2
and =
5

Where, % is not an integer.
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4.If x = 2 and m = 3, the equation is 3x2 - 2kx
+2m =0, find k.

Ans.
3x2 - 2kx +2m=0

x=2andm=3
So,  3(2)2-2k(2) +2(3)=0

[Given]

12 -4k+6=0
-4k+18=0
=2

2

5. The product of two successive integral multi-
ples of 5 is 1050. Determine the multiples.

Ans.

Let two successive integral multiples of 5 be x
and (x + 5)

According to question,
x(x + 5) = 1050
x2 +5x-1050=0
x-30)(x+35 =0

x =30o0r-35
When x = 30,
Multiples are 30 and 30 + 5 = 35
When x = -35,

Multiples are -35 and -35 + 5 =-30

6. If a boy’s age and his father's age amount
together to 32 years. Fifth part of the product
of their ages exceeds the boy’s age by 10
years. Find how old they are.

Ans.
Let the age of the boy be x years.
So, age of his father be (32 - x) years.
According to question,

%x(32—x):x+ 10

32x - x% = 5x + 50
x2-27x+50=0
x-2x-25=0
x=2,x=25
If x =25,
Age of the boy = 25 years
Age of his father = 32 - 25
=7 years [Not possible]
Hence, Age of the boy = 2 years
Age of his father = 32 - 2 = 30 years.




Arithmetic
Progressions

EXERCISE 5.1

Choose the correct option from the given four options:

1.Inan AP,ifd=-4,n=7 and a,, = 4, then a is:

(A 6 ®) 7
© 20 (D) 28
[CBSE 2018, 11]
Ans. (D)

Explanation: It is given that

d=-4n=7a,=4

We know that, in an AP,
a,=a+(n-1d

= 4=a+(7-1)(-4
= 4 =a+ 6(-4)

= 4=a0-24

= a=4+24=28
= a=128

2.Inan AP, ifa = 3.5,d =0 and n = 101, then a,,

will be:

A) O B) 3.5

(C) 1035 (D) 104.5
Ans. (B)

Explanation: It is given that
a=35d=0n=101
We know that in an AP,
a,=a+((n-1d
=35+(101-1)x0
a,=35+0
a,=35

3. The list of numbers -10, -6, -2, 2, ... is:
(A) an AP with d = -16
(B) an AP withd =4
(©) an AP withd =-4
(D) not an AP

Ans. (B)

Explanation: The given list of number is
-10,-6,-2, 2, ..
Here,a; = 10,a,=-6,a3=-2andas =2 ..
Sincea,-a;=-6-(-10)=-6+10=4
a3-0p=-2-(-6)=-2+6=4
a4-03=2-(-2)=2+2=4

From the above, we can see that each successive
term has the same difference ie. 4

Hence, the given list forms an AP with common
difference: d = 4.

4.The 11t term of the AP: -5, ‘2_5 0, g s
(A) -20 B) 20
(C) -30 D) 30
[CBSE 2015, 14, 12]
Ans. (B)
Explanation: The given list of numbers is -5,
-5 5
20 2.
2 2
-5 5
Here,a=a1=-5a,= —,03=0,a4= =
1 2= 503 4= 3
-5 -5 5
d=22-(-5=245=2 d=apy-a
s -5 3 3 [ 2-ail
6 4 ai1 = ?
We know that a,=a+ (n-1)d
= ain=a+(11-1d

= (-5) + (10)(%)

= -5+ (5)(5) = -5 + 25 = 20
= ail = 20

5. The first four terms of an AP, whose first term
is =2 and the common difference is -2, are:

A) -2,0,2,4 (B) -2,4,-8, 16
(C) -2,-4,-6,-8 D) -2,-4,-8,-16
[CBSE 2012]
Ans. (C)

Explanation: It is given that the first term, a = -2

and common difference, d = -2

We know that
a,=a+(n-1d
a1=-2+01-1)-2)=-2
ay=-2+Q2-1)-2)=-2-2=-4
az=-2+B-1)(-2

=2+2(-2=-2-4=-6
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as=-2+@-1=2
=2+B)~2)=-2-6=-8
Hence, the first four terms of the AP are
-2,-4,-6,-8

6. The 215t term of the AP whose first two
terms are -3 and 4 is:

A 17 (B) 137
(C) 143 (D) -143
Ans. (B)

Explanation: It is given that

a;=-3 a=4

We know that
a,=a+((n-21d

= a=a+(1-1)d=a

= ap=a+2-1)d=a+d

= ap=-3anda,=a+d=4

= -3+d=4

= d=4+3=7

ayr=a+(21-1)d=-3+(20)7

=-3+140=137

= ap, =137

7.If the 2" term of an AP is 13 and the 5th
term is 25, what is its 7t term?

(A) 30 (B) 33
©) 37 D) 38 [CBSE 2016]
Ans. (B)

Explanation: It is given that
02213 05225 CI7=?
We know that a, =a + (n - 1)d
= ap=a+2-1)d=a+d=13
= ags=a+(5-1)d=a+4d=25
= a+d=13 -(0)
=a+4d=25 (i)
Subtracting eq"” (i) from eq” (i), we get
(@+4d)-(@+d)=25-13
3d=12 = d=4
Putting this value of d in eq” (1)
a+4=13 = a=13-4=9
a;=a+ (7-1)d
=9+6x4
=9+24=33
= az = 33

8. Which term of the AP: 21, 42, 63, 84, ... is 210?

(A) 9t (B) 10t

© 11 (D) 12t [CBSE 2012]
Ans. (B)

Explanation: The given series is

21,42, 63,84, ..
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Here, the first term, a = 21

and common difference,
d=42-21=21

Let the nt term of the given AP be 210

We know thata, =a + (n - 1)21

= 210=21+(n-1)21
= 210=21+21n-21
= 210=21n
= n=10

Hence, 210 is the 10t term of the AP.

9. If the common difference of an AP is 5, then
what is aig — a13?

A5 (B) 20

(C) 25 (D) 30 [CBSE 2011]
Ans. (C)

Explanation: It is given that common difference,

d=5

a1g-a3="7?
We know a,=a+ (n-1)d
aig=a+(18-1)d=a+17d
aiz=a+(13-1)d=a+ 12d
Now, aig — a3 =(a + 17d) - (@ + 12d)
=a+17d-a-12d
=5d=5x5=25

= aig— a1z = 25

[Asd = 5]

10. What is the common difference of an AP in
which aig - di4 = 32?
A) 8 B) -8
) -4 (D) 4 [CBSE 2017, 11]
Ans. (A)
Explanation: It is given that
aig - ajg= 32
We know that a, =a + (n - 1)d
aig=a+(18-1d=a+17d
aiu=a+(14-1d=a+13d

= aig—ais=(a+17d) - (a + 13d)
= 32=a+17d-a-13d
= 32=4d

= d=8

Hence, we can say that common difference,
d=38.

11. Two APs have the same common difference.
The first term of one of these is -1 and
that of the other is -8. Then the difference
between their 4t terms is:

®» -1 B) -8
© 7 (D) -9
Ans. (C)

Explanation: Let d be the common difference of
the two AP's and a be the first term of the first




AP and A1 be the first term of the second AP.
We have to find out

lag - Agl =7
Alsoa;=-1 A;=-8
We know that a,=a+ (n-1)d
as=a1+@4-1)d=a+3d=-1+3d
A4=A1+(4—1)d=—8+3d
Now, the difference between their 4t terms
will be
las = Asgl= (-1 + 3d) - (-8 + 3d)
=-1+3d+8-3d
=7
Hence, the required difference is 7.

12. If 7 times the 7t term of an AP is equal to 11

times its 11t" term, then its 18t term will be:
A 7 B) 11
(C) 18 (D) 0 [CBSE 2015, 12]

Ans. (D)

Explanation: It is given that
7a7 = 11ay4
We know that a, = a + (n - 1)d
a;=a+((7-1d=a+6d
ai1=a+ (11-1)d=a+ 10d
7a7=11ay4
7la + 6d] = 11[a + 10d]
7a+42d=11a + 110d
4a+68d=0
2(2a + 34d)=0
2a +34d=0
a+17d=0 ()
Now, 18t term of the AP
=aig=a+17d="?

| A

From eq" (i)
a+17d=0
= aig= 0

13. The 4% term from the end of the AP: -11,

Ans. (B)

-8, -5,..49 is:
A 37 (B) 40
©) 43 (D) 58 [CBSE 2016]
Explanation: The given list of AP is
-11,-8,-5,..49
Here, first term, a = -11
Last term, =49
common difference, d =a, - ay
=-8-(-11)
=-8+11=3

We know that the nth term of an AP from the
endisa,=1-(n-1)d

14.

Ans.

15.

Ans.

16.

Ans.

= as=49-(4-1)3
=49 - (3)(3)
=49-9=40
= as=40

ie. 4™ term from the end is 40

The famous mathematician associated with
finding the sum of the first 100 natural
numbers is:

(A) Pythagoras (B) Newton
(C) Gauss (D) Euclid
©

Explanation: Newton is famous for his laws of
physics.

Pythagoras is famous for the pythagorean
theorem of a right angled triangle.

Gauss is the famous mathematician associated
with finding the sum of the first 100 natural
numbers.

Euclid is most famous for his work in geometry.
If the first term of an AP is -5 and the

common difference is 2, then the sum of the
first 6 terms is:

® 0 | 5
© 6 (D) 15
A

Explanation: It is given that the first term,
a = -5 and common difference, d =2

Se="?
We know that the sum of n terms of an AP is

S, = g{2a+(n—1)d}
- Se= g{z(-s)+(6—1)(2)}

= S5=3{-10+5(2)} =3{-10 + 10} =3(0) =0
= Sg=0

The sum of the first 16 terms of the AP: 10, 6,
2, ..is:

(A) -320 (B) 320

(C) -352 (D) —-400 [CBSE 2012]
A)

Explanation: The given series of AP is 10, 6, 2 ..

Here, the first term, a = 10

and common difference,
d=ay;-a;=6-10=-4

Sum of 16 terms, Sqg = ?

We know that S, = 3{20 + (n-1)d}
= Sy =% {210) + (16 - 1)(~4)}

= 8[20 + 15(-4)} = 8§20 - 60}
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= 8(-40) = -320

= S16=-320
17.Inan APifa=1, a, =20 and S, = 399, then
nis:
A 19 B) 21
(C) 38 (D) 42
Ans. (C)
Explanation: It is given that the first term, a = 1
and nt" term, @, =20
Sum of n terms, S,, = 399
n="7

Ans.

60

We Know that
a,=a+((n-1d
= 20=1+(n-1)d
= nh-1d=19 - ()
Also we know that

Sp= g{za + (-

= 399 = g{2(1) +(n- D}

U

798=n[2 + (n - 1)d]
798 =2n + n(n - 1)d (D)}

U

Usnig equation (i) & (ii) we get

798 =2n+ 19n
= 798 = 21n
= n=798_3g

21
ie,n=238
18. The sum of the first five multiples of 3 is:

(A) 45 (B) 55
(C) 65 (D) 75 [CBSE 2018]

Ans. (A)

Explanation: The first 5 multiples of 3 are 3, 6,
9,12 and 15.

Here, first term, a = 3, common difference, d = 3
and number of terms n = 5

We know that S,, = g{za +(n-1d

= Sg = %{2(3) +(5-1)3}= %[6 + 4(3)]

= 2[6+12]= 2(18)=5 x9 =45
2 2

Hence, the sum of first 5 multiples is 45.

EXERCISE 5.2

1. Which of the following form an AP? Justify

your answer.
@ -1,-1,-1,-1,..
@) 0,20,2,..
(i) 1,1,2,2,3,3,..
(iv) 11, 22,33, ..
111
W) 5.5,2.----
(vi) 2, 22 23 24 ..
(vi) V3,v12,427,/48,....

[CBSE 2020]

@) Yes, itformsan AP.
The given series of numbers is
-1,-1,-1,-1,..
Here, a; = -1, a, =-1,
az=-1, as=-1
and common difference, d
= ap-a;=-1-(-1)=-1+1=0
az-a;=-1-(-1)=-1+1=0
ag-a3=-1-(-1)=-1+1=0
Clearly, the difference of successive terms
is the same, therefore we can say that the
given list of numbers forms an AP.

(i) No, it does not form an AP

The given series of numbersis 0, 2,0, 2 ..
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Here, a1 =0 ap, =2

az=0 ag =2

Difference between two succesive terms:
ap-a1=2-0=2
03—0220—22—2
as-az3=2-0=2

Clearly, the difference of two successive

terms is not the same, hence we can say

that the given list of numbers does not form

an AP.

(i) No. it does not form an AP.

The given series of numbers are 1, 1, 2, 2, 3,
3, .

Here, a;=1 a,=1 az =2

as=2 as =3 ag=3
Difference between two successive terms
a,-a;=1-1=0
az—-dap= 2-1=1
as-a3=2-2=0
as-az=3-2=1
Clearly, the difference of two successive
terms is not the same, hence we can say
that the given list of numbers does not form
an AP.
(iv) Yes, it forms an AP.

The given series of numbers is 11, 22, 33 ..




Here, a;=11 ap =22 as =33

Difference between two successive terms,
a,-a;=22-11=11
03—02233—222 11

Clearly, the difference of two successive

terms is the same, hence we can say that

the given list of numbers forms an AP.

(v) No, it does not form an AP

The given series of number is

111

2'3'4""

Herea—la—la—
-1—2- 2—3. 3=

-lk_l =

Difference between two successive terms

ay-a;=+.1_.2-3_-1

32 6 6
Guogy o £.1.3-4_-1
37T 4T3 12

Clearly, the difference of two successive
terms is not the same, hence we can say
that the given list of numbers does not form
an AP.

(vi) No, it does not form an AP.

The given series of number is 2, 22, 23, 24 .

Here,a; =2 ay=22=4,a3=23=8a,=2%

=16

Difference between two successive term
a,-01=4-2=2
as—ajs= 8-4=4
as-a3=16-8=18

Clearly, difference of two successive terms is

not the same, hence we can say that given
list of numbers does not form an AP.

Yes, it forms an AP.

(vii)
The given series of numbers are

V3. V12,427, J48..
Here a1 = 3. ar= 12 =23 a3= 27 =33,
as= \/48=443.
Difference between two successive terms
ay-a;= 2f3-J3=43
az-ax= 3/3-24/3=3
as-a3= 4J3-3J3=43

Clearly, the difference of two successive
terms is the same, hence we can say that
the given list of numbers forms an AP.

2. Justify whether it is true to say that -1, —%,

-2, g, ..forman AP as a, - a; = a3 - a,.

Ans. False

Ans.

Ans.

Explanation: The given series of numbers is -1,

30 2.
2 2
-3 5
Here,a1=-1,a0= —.a3=-2,a4= =, ..
1 2 5 3 4 5
Difference between two successive terms
-3 -3 -3+2 -1
ay-a1= ——(-1)=—+1= - p—
2-a1= — (-1) > > >
as=dap = —2—(_—3)=—2+§=_4+3=_—1
2 2 2 2
5 5 5+4 9
as—-a3= =——-(-2)==42=""_"==
4=03= 3 (-2) 5 =3

1 1
We can seethotag—al:—5,03—02:——,

2
ag—as = g
2
= ar,—day=a3—aj
but a3 —dy# a4 - a3

Clearly, the difference of two successive terms
is not the same, hence we can say that the
given list of numbers does not form an AP.

. For the AP: -3, -7, -11, .., can we directly find

asp - dpp Without actually finding asg and
ayo? Give reasons for your answer.

Yes, we can find.
The given list of numbers of an AP -3, -7, -11 ..
We know that a, =a + (n - 1)d

= asg=a+ (30 -1)d=a+ 29d
= axp=a+(20-1)d=a+ 19d
Now, a3p-az=(a+ 29d) - (a + 19d)

=a+29d-a-19d =10d .()
For the given series, common difference,
d=-7-(-3)=-7+3=-4
Hence, a3 - ayp=10d = 10(-4) =-40

[Using egn. ()]
a3 —dgp= -40

. Two AP'’s have the same common difference.

The first term of one AP is 2 and that of the
other is 7. The difference betwee their 10th
terms is the same as the difference between
their 215t terms, which is the same as the
difference between any two corresponding
terms. Why?

Let d be the common difference of two AP's
First term of first AP is 2.
First AP willbe 2,2 +d, 2 + 2d ..

First term of second AP is 7 second AP will be
7, 7+d7+2d..

We know that a, =a + (n - 1)d
10t term of first AP = 2 + 9d
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5.

Ans.

6.

Ans.

62

10t term of second AP = 7 + 9d
Difference of their 10% term = (7 + 9d) - (2 + 94d)
=7+9d-2-9d
=5
Again, 215 term of first AP = 2 + 20d
215t term of second AP = 7 + 20d
Difference of their 215 term
— (7 + 20d) - (2 + 20d)
=7+20d-2-20d=5

Thus, we can say that if a,, and b, are nt terms
of first and second AP respectively, then

bp-an=1[7+{n-21d -2+ (- 1)d
=7+n-1)d-2-(n-1)d=5
= b,-a,=5
Hence, the difference between any two corres-

ponding terms of such AP’s is the same as the
difference between their first terms.

Is 0 a term of the AP: 31, 28, 25, ..? Justify
your answetr. [CBSE 2016, 11]

No. O is not a term of the given AP
The given AP is 31, 28,25 ..

Here, a = 31 and common difference,
d=28-31=-3

Let O be the nt" term of the given AP.

We know that
an=a+(n-1d

= 0=31+(n-1)(-3)
0=31-3n+3
= 3n=34
= n=ﬁ=1ll
3 3

But n should be a positive integer. So, we can
say that O is not a term of the given AP.

In which of the following situations, do the
lists of numbers involved form an AP? Give
reasons for your answers.

(i) The fee charged from a student every
month by a school for the whole session,
when the monthly fee is ¥ 400.

(i) The fee charged every month by a school
from classes | to Xll, when the monthly fee
for class | is ¥ 250, and it increases by ¥ 50
for the next higher class.

(i) The amount of money in the account
of Varun at the end of every year when
% 1000 is deposited at a simple interest of
10% per annum.

(iv) The number of bacteria in a certain food
item after each second, when they double
in every second.

@) Yes, the fee charged from a student every
month forms an AP
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Fee charged for
18t month = 400
2" month = 400
3" month = 400

Difference between two successive terms =
400-400=0

Clearly, the common difference is the same
for all the numbers; Hence, we can say that
it forms an AP with common difference, d =
0

(i) Yes, the fee charged every month for
classes | to XIl forms an AP.

Fee charged for
Class I = 250
Class Il = (250 + 50) = 300
Class Il = (250 + 2 x 50) = 350
Class IV = (250 + 3 x 50) = 400
ie, 250, 300, 350, 400 ..

Clearly it forms an AP with common
difference, d = 300 - 250 = 50
(i) Yes, the amount of money in the account
of Varun at the end of every year forms an
AP.
We know that
Principal xRate x Time

Simple interest = 100
1000x10x1
= 100 = 100
Amount of money in Varun's account at the
end of

year 1 = 1000 = 1000

year 2 = (1000 + 100 x 1) = 1100

year 3 = (1000 + 100 x 2) = 1200
ie, 1000, 1100, 1200, 1300 ..

Clearly, it forms an AP with common diffe-
rence, d = 100.

(iv) No, the number of bacteria ofter each
second does not form an AP

Let no. of bacteria in certain food be x.
It is given that they double every second.
.. Bacteria after every second will be
X, 2x, 4x, 8x ..
Here, ay = x, a7 = 2x, a3 = 4x, a4 = 8x ..
= Gy —-a;=2x-Xx=X
and a3 —ay= 4x-2x=2x
Since, the difference between each successive

term is not the same, the list does not form
an AP.

7. Justify whether it is true to say that the
follow-ing are the nt" terms of an AP:
@i 2n-3 (i) 3n%2+5

i) 1 +n+n?




Ans.

() VYes, (2n - 3) is the n™ term of an AP.

It is given that

an=2n-3
Put n=1a,=2(1)-3=2-3=-1
n=2,a,=2(2)-3=4-3=1
n=3a3=23-3=6-3=3

n=4a4=2(4)-3=8-3=5

List of number becomes 8,17, 32 ..

Here, a,-a;=17-8=9,
03—02232—172 15
Clearly ay;-ai#as-ap

Hence, (3n? + 5) is not the n™ term of an
AP.

(i) No, (1 + n + n?) is not the n'" term of an AP.

It is given that a, = 1 + n + n?

List of numbers becomes -1, 1, 3, 5.. Put n=1,  a;=1+(1)+(1)?
Here, ay-a1=1-(1)=2 =1+1+1=3
a3-a,=3-1=2 n=2  a=1+(2)+(2)?
ag-a3=5-3=2 =1+2+4=7
Clearly, ay-a;=as-ay=as-as n=3  az=1+(@3)+(3)>
Hence, 2n - 3 is the n™ term of an AP. =1+3+9=13

(i) No, (3n? + 5) is not the nt term of an AP. List of number becomes 3,7, 13 ..

It is given that a,, = 3n? + 5 Here, a,-a;=7-3=4
Put n=10a,=31)2+5=3+5=8 a3-a,=13-7=6
n=2a,=32)2+5=12+5=17 Clearly, ay-ai#a3-ay

Hence, (1 + n + n?) is not the n™ term of an
AP.

EXERCISE 5.3

We know that

n=30a3=33)2+5=27+5=32

1. Match the APs given in column A with an=a+(n-1)d

suitable common differences given in = 0=-18+(10-1)d
column B. = 18=9d =d =2 ie.Bs
Column A Column B (As) >a=0a10=6
2 We know that a,=a+ (n-1)d
(A) 2,-2,-6,-10, .. (B1) 3 when, n=10 and aip=a+9d
= 6=0+9d =>d:§=zi.e4,81
(A a=-18,n=10,0,=0 (By -5 9 3
(A9 a=0ai=6 @) 4 o) o = 13,02 =3
We know that a,=a+ (n-1)d
(A4) ajs = 13, g = 3 (B4) -4 — 13=g+d (I)
(Bs) 2 and as=a+(@A-1d=a+3d
B 1 = 3=a+3d (i)
Be) 2 On subtracting eq” (i) from eqg” (i), we get
3-13=(@@+3d)-(a+d)
7 > -10=ag+3d-a-d
3 [CBSE 2019] - _10=2d
) 10 ,
(A1) — B2) = d=-7 =B
(A2) = (Bs) 2. Verify that each of the following is an AP, and
(A3) > (By) then write its next three terms.
(A2) - B2) O oLl3 .
Explanation: 424
(Ay) > 2,-2,-6,-10 .. (i) 5,%,%4,

Here, a1 =2, ay=-2,a03=-6,a4=-10
(i) v3,2v3,343,.. [CBSE 2014, 12]
(ivva+b,(a@+1)+b,(@+1)+(b+1),..

V) a,2a+1,3a+2,4a+3,..

Common difference, d = a5 - a1 =-2-(2) = -4
ie., B4

(A)) >a=-18,n=10,a,=0

N 63

Arithmetic Progressions



Ans.

64

() The given series is ollg .....
424
Here,ay; =0,a7 = %,03: %,a4=%
02—01:1—0=l 03—02:3_1=1
4 4 2 4 4
as-as = S-1.1
4 2 4

Clearly, ay - a1 =a3-ap,=a4- a3
Hence, the given series forms an AP as they

have a common difference, d = %
The next three terms are:
05:01+4d:0+4(%) =1
ag=0a1+5d=0+5 (l)=§
4) 4
a;=0d1+6d=0+6 (1)=§=§
4) 4 2
(i) The given series is 5, EE4
33
14 13
Here, a1 =5, a9 = ?,03: ?,04:4
14 14-15 -1
ap,-ay=—-5= =—
3 3 3
13 14 13-14 -1
03—02: —_———_—= = —
3 3 3 3
O — G = 4_2_12—13_—_1
A T T

Clearly, a; - a1 =a3-a; =a4-as
Hence, the given series forms an AP as they

have a common difference, d = —%

The next three terms are:

as=ay +4d
=5+4('—1)=5-f=—15'4=E
3 3 3 3
ag=ay + 5d
- 5+5('_1)=5_§=E=£
3 3 3 3

ay;=a; + 6d

= 5+6(_—1)=5—2=3
3

(i) The given series is /3, 2/3, 34/3....
Here.a; = \/3.a2= 2J3. a3 = 33
a;-a1=2J3-43=43
az-ay=3/3-2/3=43

Clearly ay,-aij=asz-ay= .3
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Hence, the given series forms an AP as it
has a common difference d =/3
The next three terms are
as=a; +3d= 3+3(/3)=43
as=ai +4d= J§+4(J§)=5J§
ag = a1 + 5d= 3+5(3)=63
(iv) The given series is:
@+b),@+1)+b@+1)+b+1),.
Here,ai=a+b ay;=@+1)+b
az=@+1)+b+1).
a;-ay=@+1)+b-(a+Db)
=a+1l+b-a-b=1
az-ay=(@+1)+b+1)-[(a+1)+b]
=a+1l+b+1-a-1-b=1
Clearly ay-ay=a3-a;=1

Hence, the given series forms an AP with
common difference, d = 1.

as=ai1+3d=(a+b)+3()
=@+2+b+1)
as=ai+4d= (a+b)+4(Q)
=@+2+pb+2
ag=ai+5d= (a+b)+5(1)
=@+3)+b+2
(v) The given seriesisa, 2a+ 1,3a+ 2,4a+ 3 ..

Here,a1=a,a,=2a+ 1,a3=3a+ 2,
as=4a+3

a,-aij=2a+1l-a=a+1

az-a;=Ba+2)-Q2a+1)=a+1
as-az3=@a+3)-Ba+2)=a+1
Clearly, ay-a1=a3-ay=a4-as

Hence, the given series forms an AP with
common difference, d =a + 1

The next three terms are:

as=ay+4d=a+ 4(a +1)= 5a +4
ag=ay+ 5d=a+ 5(a +1)= 6a +5
a;=a1+6d=a+6(a+1)=7a+6

3. Write the first three terms of the APs when a
and d are as given below:

. 21, 1
@) a_a,d_ 6
(i) a=-5d=-3

(iii)a=\/§,d=%

Ans.

() Itis given that first term, a = 1

and common difference, d = 3




)

We know that a,=a+ (n- 1)d

Firstterm a; =a = %
Secondtermay =a+d
113121
26 6 6 3
Third t = 2d = 1+2(_—1)-1—l
rdtermas=a+2d= 7 6)°273
_3-2_1
6 6
Hence, the required three terms are
11 1
=, Zand =
23 6

It is given that first term, a = -5

and common difference, d = -3

We know thata,=a + (n- 1)d

Firstterm a; =a=-5

Secondtermay;=a+d=-5+(-3)=-8

Third term a3 = a + 2d = -5 + 2(-3)
=-5-6=-11

Hence, the required three terms are -5, -8
and -11.

(iiy Itis given that first term, a = /2

and common difference, d = %

We know that a,=aq + (n-1)d
Firstterma; =a = 2

Secondterma,=a+d= \/§+%=%=%
Third term a3 =a + 2d
1 2+2 4
=2+ =|=—F=—F4
2 H)-25 5

Hence, the required three terms are

3 4
2, = —_.
\/_ \/5 and 72

4. Find g, b and c such that the following numbers

Ans.

inAP:a, 7, b, 23, c.

[CBSE 2012]

Itis given that a, 7, b, 23, c are in AP

They have a common difference
ie,7-a=b-7=23-b=c-23
Taking second and third terms, we get

b -

7=23-b=>2b=30=b=15

Taking first and second terms, we get

L

7-a=b-7
7-a=15-7
7-a=8=a=-1

[As b = 15]

Ans.

6.

Ans.

Taking third and fourth terms, we get

23-b=c-23
= 23-15=c¢c-23 [As b = 15]
= 8=c-23=>c=31

Hence,a=-1,b=15and c = 31.

. Determine the AP whose 5% term is 19 and

the difference of the 8th term from the 13th
term is 20. [CBSE 2011]

Let the first term of an AP be a and commom
difference be d.

It is given that ag = 19

and a3 —-ag =20

We know thata,=a+(h-1)d
as=a+(5-1)d=a+4d=19 ()
Also, aiz—ag= 20

= (@+12d) -(a+7d)=20
=a+12d-a-7d=20

=5d=20=>d=4

Putting the value of d = 4 in equation (i), we get

a+4d=19
= a+4(4)=19
= a+16=19
= a=13

So, the required AP will be:
aga+da+2da+3d.
ie,3.3+4,3+24).3+34).
ie, 3.7,11,15 ..

The 26, 11th and the last term of an AP are

0, 3 and —% respectively. Find the common

difference and the number of terms.

It is given that:
26t term of AP, ayg=0
11t term of AP, a1 = 3

Last term, L = _?1

Let the AP contain n term, last term (L) is the
nt™ term.

Let first term be a and common difference be d
of an AP.

We know that a,=a+ (n-1)d

Also, aze=0 [Given]
= are=a+ (26 - 1)d

= O=a+ 25d

= a+25d=0 ()
Also, a;p=3
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= a+(11-1)d=3
= a+10d=13 (i)

-1
Last t L= —
ast term <

-1
5
Subtracting equation (i) from equation (i), we
get

= (@+25d)-(@+10d) =0-3

= a+25d-a-10d =0-3

a+(n-1)d= (i)

= 15d =-3
-3 -1
= = —=—
15 5
Putting the value of d in equation (i)
-1
= a+25 ( < ) =0
= a-5=0
= a=5
Putting the value of a and d in equation (ii)
= a+(n-1)d= L
5
1 1
5 - -=|=-=
=5+ (n )( 5) <
= 25-n-1)=-1
= 25+1=(n-1)
= n=127
Hence, the common difference = —%

and number of terms = 27.

The sum of the 5% and the 7t" terms of an
AP is 52 and the 10t term is 46. Find the AP.

[CBSE 2011]

Let a be the first term and d be the common
difference of AP.

According to the question, it is given that
as +a;=52

010246
We know that a,=a+((n-1)d
ags=a+((5-1)d=a+4d
ar=a+(7-1)d=a+ 6d
ajp=a+(10-1)d=a+9d
Now, as + a7 =52
= (a+4d)+(a+6d =52

and

= 2a + 10d =52
= a+5d =126 ()
Also, aip = 46
= a+9d =46 (i)

Ans.

Ans.

Subtracting equation (i) from equation (i),
we get
(@+9d) - (a+5d)=46-26

= 4d =20

= d=5

Putting value of d in equation (j), we get
a+ 5(5)=26

= a+25=126

= a=1

So, the required AP is
aga+da+2da+3d..
1,1+51+2(5),1+3(05).
1,6,11,16..

. Find the 20t term AP whose 7th term is 24

less than the 11t term, first term being 12.
[CBSE 2012]

Let a be the first term and d be the common

difference of the AP.
It is given that first term, a =12
and a;=ay - 24
We know that a,=a+ (n-1)d
a;=a+((7-1)d=a+6d

ai1=a+(11-1)d=a+10d

Now, a;=ay, - 24

= a+6d=a+10d-24
= 4d =24

= d=6

. 20% term of AP,
ap=a+(20-1)d
=12 +19(6) =12 + 114
apo= 126
Hence, the required 20t term of AP is 126.

. If the 9% term of an AP is 0, prove that its

29t term is twice its 19t term.
[CBSE 2016, 13, 12]

Let a be the first term, d be the common
difference and n be the number of terms of AP.

It is given that ag = 0
We know that a, =a + (n - 1)d

= ag=a+©9@-1)d=a+8d=0
= a=-8d ()]
Now, ag=a+(19-1)d=a+ 18d

dyg=a+(29-1)d=a+ 28d
Using equation (i), we get

ajg=-8d + 18d = 10d

a9 =-8d + 28d = 20d
Clearly, Q9= 2 x dig
Hence, its 29%™ term is twice its 19 term.




10.

Ans.

11

Ans.

12.

Ans.

Find whether 55 is a term of the AP: 7, 10,
13, ... or not. If yes, find which term it is.

[CBSE 2016, 11]

The given AP is 7, 10, 13, ..

Let a the first term and d be the common
difference and n be the number of term whose
value is 55.

ie., a,=55

We know that a,=a+ (n-1)d

The given series is 7, 10, 13, ..

ie, here, firstterma =7

Common differenced=a,-a;=10-7=3

Now, ap=a+(n-1d
= 55=7+(n-1)3
= 55=7+3n-3)
= 3n=51 > n=17

Hence, the 17t term of AP is 55.

Determine k so that k2 + 4k + 8, 2k? + 3k + 6
and 3k? + 4k + 4 are three consecutive terms
of an AP. [CBSE 2016, 15, 14, 10]

It is given that

(k2 + 4k + 8), (2k2 + 3k + 6) and (3k2 + 4k + 4)
are three consecutive terms of an AP.

=They will have common difference

ie, (2k2 + 3k + 6) — (k2 + 4k + 8)
= (3k? + 4k + 4) - (2k? + 3k + 6)
= common difference

= 2k2+3k+6-k?-4k-8
=3k?+4k+4-2k>-3k-6

= k2 -k-2=k+k-2

= -k =k
= 2k=0 = k=0
Split 207 into three parts such that these

are in AP and the product of the two smaller
parts is 4623.

Let (@ - d). a and (a + d) be three parts of 207
such that these are in AP.

It is given that sum of these numbers = 207
= (@a-d)+a+(a+d =207
= 30 =207 = a=69

It is also given that product of two smaller
parts = 4623

= ala - d) = 4623
= 69(69 - d) = 4623
= 69—d:@
69
= 69 -d =167
= d=69-67=2

13

Ans.

14.

Ans.

So, firstpart =a-d=69 -2 =67,

second part = a = 69
thirdpart=a+d=69+2=71

Hence, the three parts are 67, 69 and 71.

and

. The angles of a triangle are in AP. The

greatest angle is twice the least. Find all the
angles of the triangle.

It is given that angles of a triangle are in AP.

Let A, B and C be the angles of a AABC if £ZA,
£Band £C are in AP

= B=AT+C=>A+C:2B 0
We know that sum of the angles of AABC is 180
A+B+C=180
= (A+C)+B=180
2B +B=180 [Using equation (i)]
= 3B=180 =B=60

Let A be the greatest angle and C be the least
angle. It is given that the greatest angle is twice
the least.

= A=2C
But according to equation (i)
A+C=2B
2C+C= 2B [Using equation (ii)]
3C=2B=2x60=120
C=140
o} A=2C=2x40=80

Hence, the required angles of a triangle are 80°,
60° and 40°.

i)

> |y

If the nth terms of the two APs: 9, 7, 5, ... and
24, 21, 18, ... are the same, find the value of n.
Also find that term.

It is given that first AP is 9, 7, 5, ..
Here, first term = 9
and common difference =7 - 9 = -2
Also, it is given that second AP is 24, 21, 18, ..
Here, first term = 24
and common difference, d = 21 - 24 = -3
Let n'" term be the same for above two AP's
We know that a, =a + (n - 1)d
nt term of first AP = 9 + (n - 1)(-2)
nth term of second AP = 24 + (n - 1)(-3)
By given condition
9+-1(-2=24+(n-1)(-3)
9-2n+2=24-3n+3
3n-2n=24+3-9-2
n=27-11=16
Hence, the 16™ term is the same for both AP's.
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16™ term = a;5=9 + (16 - 1)(-2)
=9+ (15(-2)
=9-30=-21
Thus, the value of nis 16 and the nt" term is =21.

15. If the sum of the 3" and the 8" terms of an
AP is 7 and the sum of the 7t and the 14th
terms is -3, find the 10t term.  [CBSE 2012]

Ans.

Let a be the first term and d be the common
difference of the AP.

We know that a, =a + (n - 1)d
= az=a+3-1d=a+2d
a;=a+ (7 -1)d=a+6d
ag=a+B8-1)d=a+7d
aiu=a+(l4-1)d=a+ 13d
According to the given condition
asz+ag=7and ay + aj4 =-3
= ag+2d+a+7d=7anda+ 6d +a +13d =-3
= 20 +9d=7 ()
and 2a + 19d=-3 (i)
Subtracting equation (i) from equation (i)
2a+19d) - 2a+9d)=-3-7
= 2a+19d-2a-9d=-10

= 10d=-10 = d=-1

Putting value of d in equation (j)
2a+9d=7

= 20 +9(-1)=7

= 20a-9=7

= 20=16 = a=8

= 10" term = a9 = a + (10 - 1)d
=8+09)(-1)=8-9 =-1
16. Find the 12t term from the end of the AP: -2,
-4, -6, .., -100. [CBSE 2016]
Ans.
The given AP is -2, -4, -6, .., -100
Here, first term, a = -2
Common difference,
d=-4-(-2)=-4+2=-2
Last term, L =-100
We know that nt term of an AP from end
a,=L-(n-1d
So, 12t term from the end will be
a12=-100- (12 - 1)(-2)
=-100 + (11)(-2)
=-100+22=-78
Hence, 12t term from the end is -78.
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17. Which term of the AP: 53, 48, 43, ... is the first
negative term? [CBSE 2017]

Ans.
The given AP is 53, 48, 43, ..
Here, first term, a = 53
and common difference, d = 48 - 53 = -5
Let nt term of the AP be the first negative term

ie,a,<0

We know that an=a+ (h-1d
Fora, <o

= a+(n-1)d<0

= 53+nh-1)(-5<0

= 53-5n+5<0

= 5n> 58

= n>116 = n=12

That is, 12t" term is the first negative term.
app=a+(12-1)d
=53 + 11(-5)
=53-55=-2<0
Hence, 12t term is the first negative term.

18. How many numbers lie between 10 and 300,
which when divided by 4 leave a remainder

3? [CBSE 2014, 11]
Ans.

Numbers that lie between 10 and 300 are 11,

12,..299.

Numbers between 10 and 300 which when
divided by 4 leave a remainder 3 and are 11,
15, 19,..299

Here, first number, a =11

and common difference, d = 4

number of terms, n = ?

We know thata,=a + (n - 1)d
a+(n-1)d=299

= 11+@n-1)4) =299

= 11 +4n-4=299

= 4n=292 > n=73
19. Find the sum of the two middle most terms
of the AP: —i,—l, —2,....,41 . [CBSE 2010]
3 3 3
Ans.
The given AP is ﬁ,-l,£ ..... 41
3 3 3
. -4
Here, first term, a = 3
Common difference, d = —1—(_—4) = —1+i =l
3 3 3
Last term, L = 41=£
3 3




20.

Ans.

We know that a, =a + (n - 1)d
If a, is the last term, then

L=a+(n-1d
£ -f+(n-1)(3)
3 3 3
= 13=-4+(n-1)
= n-1)=17
= n=18

th
So, the two middle most terms are (g) and

th
n
(51-1) as numbers of terms are even.

th
The two middle most terms are (17) and

th
( )
2

ie, 9% and 10t term
ag=a+©9-1)d=a+8d
i+8(1)=(—4+8)=i
3 3 3 3
aip=a+(10-1)d=a+9d

_ _i+9(1)=(-4+9>=§
3 3 3 3

So, the sum of the two middle most terms = ag
+ d1o

5 9
—===3
373

RIEN

The first term of an AP is -5 and the last
term is 45. If the sum of the terms of the AP
is 120, then find the number of terms and the
common difference. [CBSE 2019, 17, 14, 10]

Let a be the first term, d be the common
difference and n be the number of terms.

It is given that:

first term, a = -5

Last term, L = 45

We know that, if the last term of an AP is
known, then the sum of n terms of an AP is

Sp= g(aw

120= g(—5+45)

120x2=40 xn
= n==6
L=a+(n-1d
= 45=-5+ (6-1)d
= 50=5d = d=10
Hence, number of terms = 6
and common difference = 10

21.

Ans.

Find the sum:
@ 1+(-2)+ (-5 +(-8)+..+(-236)

[CBSE 2020]
.. 1 2 3
(i) 4-=+4-="4+4-=+.. upto n terms
n n n
[CBSE 2017]

a-b 3a-2b 5a-3b

(i) a+b+ a+b a+b

+.. upto 11 terms

@ 1+(-2) +(5)..(-236)
Here,a=1
and common difference, d = (-2) - 1=-3
. Sum of n terms,

S, = g[2a + (n-1)d]

Also, last term, L=a + (n - 1)d.
where n is the total no. of terms
L=a+(Mn-1)d
-236=1+ (- 1)(-3)
-237=(-1)-3)
n-1)=79
n=280
Sum of n terms of an AP

L

S, = g[2a+(n—1)d]

% [2 x 1+ (80 - 1)(=3)]

40[2 - (79 = 3)]

= 40[2 - 237]

= 40[-235] = -9400
Hence, the required sum is =9400.

(i) (4—1)+(4—%)+(4—g)+ .. up to n terms

n

Here, first term,
a= 4_3
n

and common difference,

(Y

424412
n n n n n

Sum of n terms,
S, = g[2a+(n—1)d]

oo Hrir-(2)]

_ 2[8_2_1+l]=2[7_1]:(7n—1>
2 n nl 2 n 2

Hence, the required sum is (7n2—1) .
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Ans.

23.
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a-b 3a—2b+50—3b

(i) * a+b a+b

+ .+ 11 terms
a+b

a-b

Here, first term, A =
a+b

and common difference,
D 3a-2b (a-b) _2a-b
" a+b a+b a+b

Sum of n terms
S, = g[ZA +(n-1D]

[2(a-b) (n—l)(20—b)]

| (a+b) (a+b)

_20—2b+20n—2a—nb+b]

(a+b)

Qan—b—nb]

(a+b)

It is given that no. of terms, n = 11

. _E[2a(11)—b—11b]_E[Q2a—12b]
=9 (a+b) " 2| (a+b)

NS

NS
T

NS
T

11x2|(11a-6b) | 11(11a-6b)
2 (a+b) | (a+b)

Which term of the AP: -2, -7, -12, ... will be
-77? Find the sum of this AP upto the term
-77. [CBSE 2012]

The given AP is -2, -7,-12, ..

Here, first term, a = -2

Common difference,

d=-7-(-2)=-7+2=-5

Let n™ term of the AP be -77.

We know that a,=a+ (n- 1)d
-77=-2+ (n-1)(-5)

= -75=-(n-1)5

= (h-1)=15=n=16

Hence, 16 term of the given AP will be -77.

Now, the sum of n terms of an AP is

Sp= g[2a+(n—1)d]
So, the sum of 16 term ie, upto the term (-77)
. 16
ie, Si6= - (2% (-2) + (n - 1)(-5)]

=8 [-4+ (16 - 1)(-5)]
=8 [-4-75]
=8 x [-79] = -632

Hence, the sum of this AP upto 16 terms is
-632.

If a, = 3 - 4n, show that a4, a,, as, ... form an
AP. Also find S. [CBSE 2013]

Ans.

24.

Ans.

25.

Ans.

It is given that
a,=3-4n

Forn=1  ag,=3-4(1)=3-4=-1
n=2  a;=3-42=3-8=-5
n=3  a3=3-4(3)=3-12=-9
n=4, a4=3-4(4)=3-16=-13

So, the series becomes -1, -5, -9, -13, ..

Difference between two consecutive terms
ap-a1=-5-(-1)=-5+1=-4
a3-a,=-9-(-5=-9+5=-4
as-a3=-13-(-9)=-13+9=-4

Clearly, each successive term has the same

difference, so it forms an AP.

Also, we know that sum of n terms of an AP,

S, = g[2a+(n—1)d]

S0 = ?[z(—l) + (20 - 1)(-4)

= Sop =10 [-2 + (19)(-4)]
=10[-2-76]
=10[-78] =-780

Hence, the required sum of 20 terms

I'Ae, 820 = —780

In an AP, if S, = n(4n + 1), find the AP.
[CBSE 2019, 14, 12]

It is given that
S,=n(n+1)
We know that n™ term of an AP
an=5,-S,_1
S,=4n2+n
= S =4 -12+(n-1)
=42 +1-2n+(n-1)
=4n2+4-8n+n-1
=4n2-7n+3
= an = (4n? +n) - (4n2=7n + 3)
=4n?+n-4n?2+7n-3=8n-3
n=1a,=81)-3=8-3=5
n=2a,=82-3=16-3=13
n=3a3=83)-3=24-3=21
Hence, the required AP is 5, 13, 21, ..

For

In an AP, if S, = 3n2 + 5n and a, = 164, find
the value of k.

It is given that
S, =3n?+ 5n
ag =164




We know that n™ term of an AP
Gn=S-Sn_1
S, =3n2+5n
= Sp1 =30 -1)2+5n-1)
=3(n2+1-2n) +5n-1)
=3n2+3-6n+51-5
=3n2-n-2
an=5,-55_1
=(3n2+5n)-038n?2-n-2)
=3n2+5n-3n2+n+2=6n+2
a,=6n+2
or ay=6k+2 [As gy =164]
164 =6k+ 2= 6k=162 =k =27

Hence, k = 27.

26. If S,, denotes the sum of first n terms of an

AP, prove that

S12 = 3(Sg - S4) [CBSE 2015]

We know that sum of n terms of an AP,

S, = g[2a+(n—1)d]

Sy = % [2a + (4 - 1)d]
=2 [2a +3d] = 4a + 6d
Sg = %[2a+(8—1)d]
=4 [2a +7d] = 8a + 28d
(Sg - S4) = (8a + 28d) - (4a +6d)

=8a + 28d - 4a - 6d
=4a + 22d ()

Sip = % [2a + (12 - 1)d]
=6[2a +11d] = 12a + 66d
=3 [4a + 22d)]

S12 =3 [Sg -S4

Hence proved.

[using equation (j)]

27. Find the sum of the first 17 terms of an AP

whose 4t and 9t terms are -15 and -30
respectively. [CBSE 2014]

It is given that
4™ term = a4 = -15 and 9" term = ag = -30

Let a be the first term, d be the common
difference and n be the number of terms in an
AP.

We know that,
an=a+(n-1d
as=a+ (4-1d
-15=a+3d ()
[Given a4 = -15]

=
=

28.

Ans.

Again, a,=a+(n-1)d
= ag=a+(9-1d
= -30=a+8d (D)

[Given ag= -30]

Subtracting equation (i) from equation (i) we
get

(@+8d)-(a+3d=-30-(-15)
a+8d-a-3d=-30+ 15
5d=-15
d=-3
Putting the value of d in equation (i), we get
-15=a+ 3(-3)
-15=a-9
= a=-15+9=-6
We know that sum of n terms of an AP,

S, = g[2a+(n— 1)d]
Sum of first 17 terms of an AP,

R ) % [2(-6) + (17 - 1)(-3)]

17 g g
_7[12+(16)(3)]— 5 17 - 48]

17 17
= =L x (-60) = —-== x (30) =-510
3 (-60) 1 (30)

Hence, the required sum is =510.

If the sum of the first 6 terms of an AP is 36
and that of the first 16 terms is 256, find the
sum of the first 10 terms.

[CBSE 2016, 13, 12]

It is given that
Se=36 and Sig=256

Let a be the first term and d be the common
difference of an AP.

We know that sum of n terms of an AP,
S, = g[2a+(n— 1)d]

Now Sg = 36(Given)

= g[2a+(6—1)d]=36
- 3[2a+ (6 - 1)d = 36
= 2a +5d =12 ()
Also, S16 = 256

- %[2“ (16 - 1)d] = 256

= 8[2a + 15d] = 256
= 2a + 15d = 32 i)

Subtracting equation (i) from equation (ji), we
get

(2a + 15d) - (2a + 5d) =32 -12
= 2a+15-2a-5d =20

%
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Ans.

30.

Ans.
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= 10d = 20

= d=2
Putting the value of d in equation (i), we get
2a+5d =12
2a+5(2) =12
= 2a+10=12
= 20=2 = a=1

We have to find sum of first 10 terms, S1g = ?
S10= % [2a + (10 - 1)d]

= 5[2(1) + 9(2)]
=52+ 18]
=5x20

S10= 100

Hence, the required sum of the first 10 terms is
100.

Find the sum of all the 11 terms of an AP
whose middle most term is 30.

It is given that
total number of terms, n = 11

(n+t

= Middle most term = term

[as nis odd]

th
= % term = 6t term

It is given that ag = 30
We know that a,=a + (n-1)d

dg = 30
= a+(6-1)d=30
= a+ 5d=30 ()

Sum of n terms of AP,

S, = g[2a+(n-1)d]
Si1 = 12_1 [2a + (11 - 1)d]
- 12—1[2a+ 10d]
S11 = 12_1 [2(a + 5d)] = 12_1 2 x 30]

[Using equation (j)]
-1, 0,30-330
2
Hence, the sum of 11 terms of the AP is 330.

Find the sum of last 10 terms of the AP: 8,
10,12, .., 126. [CBSE 2015]

The given AP is 8, 10, 12, .126

For finding sum of last 10 terms, we write the
given AP in reverse order ie, 126, 124, 122,
.10, 8.

31.

Ans.

32.

Ans.

Here, first term, a = 126
and common difference, d = 124 - 126 = -2
Sip=7?
We know that sum of n terms of AP
S, = g[2a+(n—1)d]

Si0 = % (2(126) + (10 ~1)(-2)]

= 5[252 + 9(-2)] = 5[252 - 18]
=5x234=1170

Find the sum of first 7 numbers which are
multiples of 2 as well as of 9.

[Hint: Take the LCM of 2 and 9]

Numbers which are multiples of 2 as well as 9
will be multiples of their LC.M. We know that
LCM.of 2and 9 = 18.

Multiples of 18 are 18, 36, 54, ..

Series becomes 18, 36, 54, ..

Here, first term, a = 18

and common difference, d = 36 - 18 =18
We know that sum of n terms

S, = g[2a+(n-1)d]

Sum of first seven humbers
g[2(18) + (7 -1)18]

- /36 + 6 x 18]
2

= 7[18 + 54] = 7 x 72 = 504

Hence, the sum of first 7 numbers which are
multiples of 2 as well as 9 is 504.

How many terms of the AP: -15, -13,
-11, ... are needed to make the sum -55?
Explain the reason for double answer.

[CBSE 2020, 16]

The given series is -15,-13,-11, ..

Here, first term, a = -15

common difference,
d=-13-(-15=-13+15=2

Let n' be the number of terms needed to make
the sum -55.

We know that sum of first n terms

Sp= g[2a+(n— 1)d]
= -55= g[2(—15) + (- 12
= -55=n[-15+ (n-1)]
=n[-15+n-1]
-55=n[n - 16]

= n2-16n+55=0
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Ans.

Splitting the middle term
=n?-11n-5n+55=0
=>n-n-11)-5nh-11)=0
=hnh-5n-11)=0=n=511

Hence, either 5 or 11 terms are needed to
make the sum -55

When n =5, AP will be -15,-13,-11, -9, -7

So, resulting sum = -55 as all terms are
negative when n = 11, AP will be -15, -13,
-11,-9,-7,-5,-3,-1,1,3,5

So, resulting sum = -55 as the sum of 6% to 11t
terms is 0. This means that the sum of 11 terms
will be equal to the sum of 5 terms ie, -55

The sum of the first n terms of an AP whose
first term is 8 and the common difference is
20 is equal to the sum of first 2n terms of
another AP whose first term is =30 and the
common difference is 8. Find n.

It is given that

first term of first AP, a = 8

and common difference of first AP, d = 20
Let n be the number of terms in first AP.
We know that sum of first n terms of an AP,

S, = g[za +(n - 1)d]

g[2x8+(n—1)20]

= g[16+ 20n - 20]

g [20n - 4] = n[10n - 2]

= S, =n[10n - 2] ()
Now, first term of second AP (@) = -30
Common difference of secod (d) = 8

. Sum of first 2n terms of second AP

Sy = 22_” [2d + (2n - 1)d]

=n[2(-30) + (2n -1)8]
=n[-60 + 16n - 8]
Son = n[16n - 68] (i)
By given condition,
Sum of first n terms of first AP
= sum of first 2n terms of second AP

= Sn=Son

Using equation (i) and equation (i), we get
= n(10n - 2) = n(16n - 68)

= 10n-2-16n+68=0

= -6n+66=0

= -6(n-11)=0

= n=11

Hence, the required value of nis 11.

EXERCISE 5.4

The sum of the first 5 terms of an AP and
the sum of the first 7 terms of the same AP
is 167. If the sum of the first 10 terms of this
AP is 235, find the sum of its first 20 terms.

Let a be the first term, d be the common
difference and n be the number of terms of an
AP.

We know that
Sn= g[2a+(n— 1)d]
Sum of first five terms, Sg
Sg = %[2a+(5— 1)d] = %[2a+4d]
Ss = 5[a + 2d)]

Sg = 5a + 10d ()
Sum of first seven terms, S

S, = g[2a+(7—1)d]

7
=_[2a+6
2[ d|
S; =7[a + 3d]
S;=7a+21d (i)

Now, by given condition
S_r, + 87 =167
= 5a+ 10d + 7a + 21d = 167
[using equation (i) & equation (ji)]
= 12a + 31d = 167 (i)

Also, it is given that sum of first 10 terms of this
AP is 235.

= Sio = 235
10
= —-[20+(10-1)d =235

= 5[2a + 9d] = 235
= 2a +9d = & =47
= 2a +9d =47 -(iv)

Multiplying equation (iv) by 6 and subtracting it
from equation (iii), we get
(120 + 31d)- (12a + 54d) = 167 - 282

= 23d =115 =d=5

Putting the value of d in equation (4), we get
2a+9d =47

= 2a +9(5) = 47

= 2a + 45 =47

= 20=2 =a=1
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Sum of first 20 terms of this AP,
Syo= % [2a + (20 - 1)d]

= 10[2(1) + 19(5)]
= 10[2 + 95]
-10x 97

=970

Hence, the required sum of first 20 terms is
970.

Find the:

(i) sum of those integers between 1 and 500
which are multiples of 2 as well as of 5.

[CBSE 2014]

(i) sum of those integers from 1 to 500 which
are multiples of 2 as well as of 5.

(iii) sum of those integers from 1 to 500 which
are multiples of 2 or 5.

[Hint (iii): These numbers will be: multiple of
2 + multiple of 5 - multiples of 2 as well as
of 5]

() Multiples of 2 as

as 5 will be multiples of LCM of 2 and 5.
LCM of (2, 5) =10

Multiples of 2 as well as 5 between 1 and
500 is 10, 20, 30, 40, ..490

This forms an AP with first term, a= 10
Common difference,d = 20 - 10 = 10
Last term, L = 490

We know that sum of n terms between 1
and 500

Sp= % la+\] 0
Also, L=a+(n-1)d
= 490=10+(n- 1)10
= 480 = (n-1)10
= (n-1)=148
= n=49

Putting this value in equation (i), we get
Sug= ? [10 + 490]

=% . 500= 29 . 250-=12250
2 2
v, Sug = 12250

(i) Here, multiples of 2 as well as 5 from 1 to
500 are 10, 20, 30, ..500

Here, first term, a = 10
common difference, d = 20 - 10 = 10
Last term, L = 500
We know that a,=a + (n - 1)d
L=a+((n-1d
[Where n is total no. of terms]
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(i)

500=10+ (n-1)d
490 = (n-1)10
= (n-1)=49=n=50

Also we know that S, = g(a +1

= Seo= 570(10 +500)

=25x510=12750
Hence, S50= 12750

Multiples of 2 or 5 = Multiples of 2 +
multiples of 5 - [Multiples of 2 and 5]  ..(J)

Multiples of 2 [2, 4, 6, ..500]

Multiples of 5 [5, 10, 15, ..500]

Multiples 2 and of 5 [10, 20, 30, ..500]

1%t list of multiples of 2 [2, 4, 6, ..500]

Here, first term, a; = 2

and common difference di = 2

Let number of terms be nq

Then last term, L=a + (n - 1)d
500=2+(ny - 1)(2)
498 =(ny - 1)2

= (n1-1)=249 = ny =250

Sum of [2, 4, 6, .. 500]

snlz%l[au]

_ 250

2

Sy =225 x 502 = 62750

2n list of multiples of 5 [5, 10, 15, ..500]
Here, first term, @' = 5,

[2 + 500]

common difference, d = 5
Last term, L' = 500

Let n, be the number of terms of second
list. We know that a, =a + (n- 1)d

L=a+M-1)d
500=5+(n, - 1)5

= 495 = (n, - 1)5
= ny — 1=99
= ny = 100

3 list of multiples of 2 as well as 5
[10, 20, 30, ..500]
Here, first term, a" = 10
Common difference, d” = 10
Last term, L" = 500
Let n3 be the number of terms, then
'=ad" +(n3-1)d"
500 =10 + (n3 - 1)(10)
490 = (n3 - 1)10
n3 — 1=49
n3 =50

U}
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Sum of 2" |jst,

S, = g @+D)

Spo = ”72(5 +500)

_ 120 %505 = 25250

Sum of 3rd List,

Sp3 = %3 (10 + 500)

- %Ox 510 =12750
= Sum of multiples of 2 or 5
= S,,1+ S,,2 - S,73
= 62750 + 25250 - 12750
= 88000 - 12750 = 75250

The 8th term of an AP is half its second term
and the 11th term exceeds one third of its 4th
term by 1. Find the 15 term.

[CBSE 2016, 12]

Let a be the first term and d be the common
difference of given AP.

It is given that

1 ;
ag==(a Al
8 2(2) 0)
1
= = 1
a11= 304+ (i)
We know that a, =a + (n - 1)d
ag=a+7d
a,=a+d

aj1=a+10d and a4 =a+ 3d

Putting these values in equation (i) and
equation (i), we get

1
a8= = (a2
2( )
1
= a+7d= E(a+d)
= 20+ 14d=a +d
= a+13d=0 (D)
Also a _a4+1
) 1=
- a+10d a+3d+1=a+3d+3
3 3
= 3a+30d=a+3d+3
= 2a+27d=13 (iv)

From equation (jii) and equation (iv), we get
2(-13d) + 27d=3
-26d+27d=3 = d=3
From equation (jii),
a+13d=0
a+13(3)=0

Ans.

Ans.

a+39=0
a=-39,d=3
ais=a+ (15-1)d
~ -39+ (14)(3)
a15=-39+42=3
Hence, the 15% term is 3.

. An AP consists of 37 terms. The sum of the 3

middle most terms is 225 and the sum of the
last 3 is 429. Find the AP.

It is given that
Total number of terms, n = 37
Since n is odd, therefore

n+1 th
middle most term = (T) term = 19t term

3 middle most terms = 18t 19t and 20t term
by given condition

Q1g + d1g +ano = 225
We know that a,=a+((n-1)d
= (@+17d) + (a +18d + (@ +19d) = 225

= 3a + 54d = 225

= a+18d =75 ()
Also, it is given that sum of last 3 terms = 429
= asg + A3 + 437 = 429

= (a+34d + (@ +35d + (a+36d =429

= 3a + 105d = 429

= a+ 35d =143 (i)

Subtracting equation (i) from equation (i), we
get
(@+35d)-(a+18d)=143-75
a+35d-a-18d =68

= 17d=68=d=4

Putting value of d in equation (j), we get
a+18(4)=75

= a+72=75

= a=3,d=4

Required AP is
aga+da+2da+3d ..
3,3+4,3+2(4),3+34),..
3,7.11, 15, ..

. Find the sum of the integers between 100

and 200 that are:

(i) divisible by 9

(i) not divisible by 9
[Hint (ii): These numbers will be: Total
numbers - Total numbers divisible by 9]

[CBSE 2012, 11]

() Integers between 100 and 200 that are
divisible by 9 are 108,117, 126, ..198

Let n be the number of terms between 100
and 200
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Here, first term, a = 108

Common difference, d =117 - 108 =9
Last term, L = 198

We know that a,=a + (n - 1)d

L=a+(n-1d
= 198 =108 + (n-1)9
= 198-108 = (n-1)9
= 90 =(n-1)9

= n-1)=10=>n=11
Sum of n terms, S, = g[2a+(n— 1)d]

. Sum of 11 terms between 100 and 200
which is divisible by 9 is

S, = g[20+(n—1)d]

= Sqp = % [2(108) + (11 - 1)(9)]

- % [2(108) + 10 x 9]

11108 + 5 x 9]
=11[108 + 45]
=11x 153 =1683
Hence, the required sum of integers is 1683.

(i) Sum of integers between 100 and 200
which is not divisible by 9

= sum of total no. between 100 and 200 -
sum of no. between 100 and 200 which are
divisible by 9 ()

From part (i), we know that sum of no.
between 100 and 200 divisible by 9 =
1683

Total numbers between 100 and 200 is
101,102, 103, .. 199.

Here, first term, a = 101
Common difference, d = 102 - 101 =1
Last term, L = 199
Let n be total no. of terms.
We know thata,=a + (n - 1)d
= L=a+(n-1d
199 = 101 + (n - 1)(1)
199-101=(-1)
n =99

. Sum of 99 terms between 100 and 200

S, = g[20+(n— 1)d]
Seg = 92_9 [2(101) + (99 - 1)(1)]
- 991202 + 98]
2
- 99 . 300
2

Sgg = 99 x 150 = 14850
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Putting this value in equation (i), we get
sum of no. between 100 and 200 not
divisible by 9
= 14850 - 1683
=13167

Hence, the required sum is 13167.

The ratio of the 11" term to the 18% term of
an AP is 2:3. Find the ratio of the 5% term to
the 215t term, and also the ratio of the sum
of the first 5 terms to the sum of the first 21
terms. [CBSE 2017, 16, 14]

Let a be the first term and d be the common
difference of the AP.

It is given that aq1:a1g = 2:3
We know thata,=a + (n - 1)d
ajp=a+(11-1)d=a+ 10d
aig=a+(18-1)d=a+17d
a+10d 2
a+17d 3
3(a+ 10d) = 2(a + 174d)
3a + 30d = 2a + 34d
3a-2a =34d - 30d
a=4d ()
as=ad+ (5-1)d=a+4d
=4d + 4d = 8d
[using equation (j)]
a1 =a+(21-1)d=a+20d
=4d +20d = 24d
[using equation (j)]
as:ap1=8d:24d=1:3
Also, we know that

LUl

Now,

Sum of first n terms
S, = g[2a+(n— 1)d]

Sum of first 5 terms,

S = 3[2(4«:0 +(5- 1))

= Ss = §[8d+ 4d)] = 5*;%

= Sg = 30d
Sum of first 21 terms,

Syt = % [2(4d) + 21 - 1)(d)]

= szlz%[smzoa]:%

= Sy1 = 294d

So, ratio of sum of first five terms to the sum of
first 21 terms is

S5Sy1 = 30d:294d
=549




7. Show that the sum of an AP whose 1%t term
is g, the 2" b and the last term c, is equal to

(@+c)b+c-2a)
2(b-a)
Ans.
It is given that
First term, = a
Second term = b
Last term,L =c¢
Common difference =b - a
APis a b, .c

Let n be the number of terms of the given AP.
We know that a, =a + (n - 1)d

= L=a+n-1)b-a)
= c=a+n-1)b-a
= c-a)=mn-1)b-a
_(c-a) :
= (n-1) = 6= -
_c-a . (c-a)+(b-q)
= n= b—a+1_ b-a
c+b-2a .
“ Tba 0

Now, we know that sum of an AP
Sy = g[2o +(n - 1)d]

= bz';;__j)a {Za + Z:Z (b- a)]

[using equation (i) and equation (ii)]
_{bre2a),
= 2(b—a) [20+c a]
_ (b+c-2a)(a+c)
- 2(b-a)

Hence, proved

8. Solve the equation -4 + (-1) + 2 + .. + X =
437.

*1 | DIKSHA 2.0

\ Recommended by NCERT

(Selected top questions)
1. The common difference between the terms
of two AP'’s is same. If the difference between
their 50th terms is 100, what is the difference
between their 100" terms?

Ans.

Let a; and a, be the first terms of two AP's and
d be their common difference.

(a1 + 49d) - (a, + 49d) = 100
a;—ap =100 ()

Ans.

The given equation is -4 + (-1) + 2 + .. + x = 437
Here, in the given AP
first term, a = -4
and common difference,
d=(-1)-(-4=-1+4=3

Last term, L =x
We know thata, =a + (n - 1)d
= L=x=a+(n-1)@0)
= x=-4+(n-1)(3)
= x=-4+3n-3

x+7
= n=-——r

3

Also, we know that

S, = g[2a+(n-1)d]

= s 22

2%3 3
_ X+7[—8+X+4]=(X+7)(X_4)
6
The given equation is (-4) + (-1) + 2.. + x = 437
= S, =437
(x+7)(x=4) _ 437

= x2-4x+7x-28=437x6
= x2 + 3x - 28 = 2622
= x2+3x-2650=0

By quadratic formula

_ -3+4/(3)%24(1)(-2650) -3+ 10609
X= 2(1) 2

_-3$103
2

_x- Z3+103 -3-103 100 ~106 _ ¢ 53
2 2 22

But x can not be negative. so x = 50.

Then, difference between their 100th terms is
(@1 +99d) - (@, +99d) = a1 —ay [Using ()]
=100

The difference between their 100% terms is
100 ie, same as difference in 50t terms.

. Two AP'’s have the same common difference.

The difference their between their 100th
terms is 100, what is the difference between
1000t terms.
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Let a; and a, are two AP's and their common
difference be d.

According to question,
a1 + (100 - 1)d] - [a, + (100 - 1)d] = 100
[an=a+ (n-1)d|
a1 +99d] - [a; + 99d] = 100
ap - ap; =100 ()

Now, to find the difference between their
1000 terms

[a; + (1000 - 1)d] - [a5 + (1000 - 1)d]
=aq +999d - a, - 999d
=a1—-a;
By equation (i), we get
[a1 + (1000 - 1)d] - [a5 + (1000 - 1)d]
=a,-ap =100
Therefore, difference between their 1000t
terms would be equal to 100.

The 4th term of an A.P. is zero. Prove that the
25th term of the A.P. is three times its 11th
term.

Let a be first term and d be the common
difference of the A.P. Then

a,=a+((n-1d
ag=a+@4-1)d=a+3d

= a=-3d [Given a4 = Q]
ars=a+ (25-1)d
=a+ 24d
=-3d + 24d [Putting a = -3d]
=21d (i)

Andajy=a+(11-1)d=-3d+10d=7d (i)

Hence, ays = 3 x ayq. [From (i) and (ii)]

Divide 56 in four parts in A.P such that the
ratio of the product of their extremes (1st and
4th) to the product of means (2nd and 3rd) is
5:6.

Let the four parts of the AP. are (a - 3d), (a - d).
(@+d), (a@+ 3d
Now, a-3d+a-d+a+d+a+3d=56
4a="56
a=14
According to question,
(a-3d)(a+3d)
(a-d)(a+d)
(14-3d)(14+3d)
(14-d)(14+d)
196-9d%
196-d2 6
1176 - 54d? = 980 - 5d?

=2
6
5 .
== [Putting a = 14]
6
>
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= 49d? = 196
= d?=4= d=12
when,

a=14andd =2

The 4 parts are (a - 3d), (@ - d), (@ + d), (@ + 3d).
ie, 8,12, 16, 20.

when,a=14and d = -2
The 4 parts are 20, 16, 12 and 8.

.In a school, students thought of planting

trees in and around the school to reduce air
pollution. It was decided that the number

of trees, that each section of each class will
plant, will be the same as the class, in which
they are studying, e.g., a section of Class | will
plant 1 tree, a section of class Il will plant
two trees and so on till Class XIl. There are
three sections of each class. How many trees
will be planted by the students?

There are three sections of each class and it is
given that the number of trees planted by any
class is equal to class number.

The number of trees planted by class |
= number of sections x 1
=3x 1=3

The number of trees planted by class |l
= number of sections x 2
=3x2=06

The number of trees planted by class Il
= number of sections x 3
=3x3=9

The number of trees planted by class Xll
= number of sections x 12
=3x12=36

Total number of trees planted =3 + 6 + 9 +.+
36

There are 12 terms of an AP.
Where first term, a = 3, last term, [ = 36

So. sum = g(a+l)= %(3+36):234

The digits of a positive number of three digits
are in AP. and their sum is 15. The number
obtained by reversing the digits is 594 Lless
than the original number. Find the number.

Let the required numbers in AP. are (a - d), a.
(a + d) respectively.
Now, a-d+a+a+d=15
3d=15=>a="5
According to question, number is
100(a-d) +10a+a+d=111a-99d
Number on reversing the digits is

100(@+d)+10a+a-d= 11la+99d




Now, as per given condition in question, Ans.

(111a-99d) - (111a + 994d) = 594 1,234 .x-1x.x+1, .49
-198d =594 = d=-3 1+2+3+4+. +x-1=x+1+.+49

So, Digits of number are [5 - (-3), 5, (5 + (-3)] Sy_1=S50 - S,

=852 (x-1)x _49x50 (x +Dx
Required number is 111 x (5) - 99 - 3 2 2 T 2

=555+ 297 = 852 x2 - x=2450 - x2 - x
The number is 852. x2=1225

7. Among the natural numbers 1 to 49, find X = +35 (-35 is not between 1 to 49 therefore
a number x, such that the sum of numbers rejected)
preceding it is equal to sum of numbers x =35.
preceding it.
|
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Triangles

EXERCISE 6.1

Choose the correct option from the given four options in the following questions:

1. In the figure, if ZBAC = 90° and AD1BC, then:
(A) BD.CD = BC? (B) AB.AC = BC?
(C) BD.CD = AD? (D) AB.AC = AD?

A
B D C
Ans. (C)
Explanation:
In AABC

= £BAC + 4B + £C = 180°
[Angle sum property]
It is given that ZBAC = 90°

= 90° + «B + «C =180°
= £B=180° - (90° + £(0)
= /B=90°-«C

Similarly, in AADC
= £DAC=90° - £C
In AADB and AADC,
£BDA = ZCDA = 90° [+- AD L BC]
«/DBA = ZDAC [Each angle = 90° - «C]
Using AA similarity criterion,

AADB ~ ACDA
BD _ AD
AD ~ CD

= BD.CD = AD2

2. The lengths of the diagonals of a rhombus
are 16 cm and 12 cm. then, the length of the
side of the rhombus is:

(A 9cm (B) 10 cm
(C) 8cm (D) 20 cm
Ans. (B)

Explanation: 10 cm
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Ans.

A rhombus is a simple quadrilateral whose four
sides are of the same length and diagonals are
perpendicular bisectors of each other.

D Cc

A B
It is given that
AC=16cmandBD =12 cm
ZAOB = 90°
Since AC and BD bisect each other

= AO:%ACOthO:%BD

= AO =8cmand BO =6 cm
In right angled AAOB,
AB? = AO? + OB?
[Using the Pythagoras theorem]
AB% =8%+62 =64 +36=100
= AB = 100 =10cm

. If AABC ~ AEDF and AABC is not similar to

ADEF, then which of the following is not true?
(A) BC.EF = ACFD (B) AB.EF = AC.DE

(C) BC.DE = AB.EF (D) BC.DE = AB.FD
©

Explanation: We know that

If sides of one triangle are proportional

to the side of the other triangle, and the
corresponding angles are also equal, then the
triangles are similar by SSS similarity.




A
B cC D F
It is given that
AABC ~ AEDF

AB BC AC
= ===

ED DF EF
Also AABC x ADEF

AB BC

— i —

DE EF
ie, ABEF = BCDE

Hence (C) is not true.

4. If in two triangles ABC and PQR, % = %
= C—A,then:
PQ

(A) APQR ~ ACAB
(C) ACBA ~ APQR

(B) APQR ~ AABC
(D) ABCA ~ APQR

Ans. (A)
Explanation:
Q
A
B C R P
It is given that in AABC and APQR,
AB_BC _CA
QR PR PQ

This shows that the sides of one triangle are
proportional to the side of the other triangle,

thus their corresponding angles are also equal.

ie, ZA=2£Q, £B=~«Rand £C = «P
Thus, APQR ~ ACAB

5. In the given figure, two line segments AC and
BD intersect each other at point P such that

PA=6cm,PB=3cm,PC=25cm,PD =5

cm, ZAPB = 50° and ZCDP = 30°. Then, ZPBA

is equal to:

A 50° (B) 30°
(© 60° (D) 100°
A D

Ans. (D)
Explanation:
Considering AAPB and ACPD,
ZAPB = £CPD = 50°
[Vertically opposite angles]
AP '
) ()
Also, i =
CP
Or Ll =
CP
From equations (i) and (i), we get
AP/PD = BP/CP

i)

vlo [\)l vl o
o |w

= AAPB ~ ADPC
[using SAS similarity criterion]
= LA =2«D = 30°

[Corresponding angles of similar triangles]
Since, the sum of angles of a triangle = 180°,
in AAPB,
ZA + £/B + £APB = 180° [Angle sum property]
= 30°+ 4B+ 50°=180°
= £B=180° - (50° + 30°)
£B=180-80° = 100°
Therefore, ZPBA = 100°

6. If in two triangles ADEF and APQR, £D = £Q
and 4R = ZE, then which of the following is

not true?
EF DF DE FEF
® PrR=pPg ® po=rP
DE DF EF DE
© orR"Pg ) RP ™ QR
Ans. (B)
Explanation:

It is given that in ADEF and APQR,

£D=2£Q and «R=/E

We know that if two corresponding angles of
two triangles are congruent, then both the
triangles are similar because if two angle pairs
are equal, then the third angle must also be
equal.
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Ans. (B)
Explanation:
A D
B CE F
In AABC and ADEF
/B=/E [Given]
ZF=«C [Given]

82

F E P R
= ADEF ~ AQRP [By AA similarity criterion]

= £LF=2«P [Corresponding angles of

similar triangles]

Hence, except option (B), all are true.

7.1n AABC and ADEF, #B = 2ZE, #.F = «C and AB
= 3DE. Then, the two triangles are:

(A) congruent but not similar

(B) similar but not congruent

(C) neither congruent nor similar
(D) congruent as well as similar

=  AABC-~ ADEF
AB and DE sides are corresponding sides.
But AB = 3DE

We know that two triangles are congruent if
they have the same shape and size and satisfy
the rule of congruency. But AABC and ADEF
do not satisfy any rule of congruency, which
are SAS, ASA, AAA and SSS, so both are not
congruent.

= AABC cannot be congruent to ADEF.
Hence, A's are similar but not congruent.

o . 1
8. It is given that AABC ~ APQR, with _QR =3
ar(PRQ) | .
then {—ar(BCA)} is equal to:
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[By AA similarity criterion]

[Given]

Ans.

QY ® 3
©) % (D) % [CBSE 2018]
*)
Explanation:
It is given that
AABC ~ APQR -

We know that the ratio of the areas of two
similar triangles is equal to the square of the
ratio of their corresponding sides.

{ar(PRQ)} CQr? _( @)2

arBCA)| ~ Bc? \BC
PR 32 9
{Z:EBC%} =777 [Using eq. ()]

Thus, the area of APRQ = 9 times the area of
ABCA.

@ Trick Applied

= Ratio of the area of two similar triangles is equal to

9.

Ans.

the ratio of the squares of their corresponding sides.

It is given that AABC ~ ADFE, £A = 30° «C =
50°, AB=5cm, AC=8 cm and DF = 7.5 cm.
Which of the following is true:

(A) DE = 12 cm, £F = 50°
(B) DE = 12 cm, £F = 100°
(C) EF = 12 cm, 2D = 100°
(D) EF = 12 cm, 2D = 30°
(B)

Explanation:

[CBSE 2016, 10]

It is given that
AABC ~ ADFE
ZA =30°
£C=50°
A D

30°
S5cm
50°

B C F E

= We have,
ZA =2D =30°

[Corresponding angles of
similar triangles are equal]
£C = «E=50° [Corresponding angles of
similar triangles are equal]
We know that sum of the angles of a triangle
= 180°
= «B=/F=180°-(30°+ 50° = 100°
Also, since  AABC ~ ADFE

and AB=5cm AC=8cm DF=75cm




AB AC
= - ==
DF DE
L > _8
75 DE
8x75
DE = < =8x15=12cm

10. If in triangles AABC and ADEF, AB_BC , then
DE FD'

they will be similar when:

(A) «B=ZE (B) £A =«D

(C) «B=«D (D) £A = «F
Ans. (C)

Explanation:

A E
/\ /\ 1.
B cD F A

In AABC and ADEF,

AB BC

DE FD

Angle formed by AB and BC is £B.
Angle formed by DE and FD is £D.
= 4B =2«D

AABC ~ AEDF  [By SAS similarity criterion]

Hence, (C) is the correct answer.

11. If AABC ~ AQRP, ar(ABC) =2 AB=18em
ar(PQR)| 4
and BC = 15 cm, then PR is equal to:
(A) 10 cm (B) 12 cm
© % cm (D) 8 cm
Ans. (A)
Explanation:

It is given that AABC ~ AQRP

A

15cm

By similar triangles area property, the ratio of
the areas of two similar triangles is equal to

the ratio of the square of their corresponding
sides.

ar(ABC)| BC?
ar(PR)| ~ pR?
ar(ABC) 9 .
= = [Given]
ar(PQR)| " 4
BC?
= ==
PR® 4
It is given that AB = 18 cm and BC = 15 cm
152 9
= —2 ==
PR? 4
= PR2= 2224 _ 100
9
= PR=10cm

If S is a point on side PQ of a APQR such that
PS = QS = RS, then:

(A) PRQR = RS2 (B) QS2 + RS2 = QR?
(C) PR2 + QR2 = PQ? (D) PS2 + RS2 = PR2

-(©)

Explanation:

In APOR, PS=QS=RS [Given]
R
112

P t S } 0

Let ZPRS =41 and ZSRQ = «2

In APSR, PS =RS [Given]

= £1 = /P [Angles opposite to

equal sides in a triangle are equal]
Similarly, in ASRQ
RS =SQ [Given]
= ZQ =22
Now, in APQR,
£ZP + £Q + £PRQ = 180°
[Angle sum property of a triangle]
= £1+ 242+ (£1 +£2) = 180°
[As £1 = 2P and £Q = £2]
= 2(«£1+«£2)=180°
= L1 +£2 =90°
= ZPRQ =90°
By Pythagoras theorem, we have
PQ? = PR? + RQ?

83
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EXERCISE 6.2

1. Is the triangle with sides 25 cm, 5 cm and

24 cm a right triangle? Give reasons for your

According to the converse of basic
proportionality theorem, if a line divides any

answer. [CBSE 2014] two sides of a triangle in the same ratio, then
Ans. No. the line is parallel to the third side.
According to the question, Hence, ABl QR
a=25cm b=5cm c=24cm 4. In figure, BD and CE intersect each other at
By Pythagoras theorem, we have, point P. Is APBC ~ APDE? Why?
a’=b?+ 2 E
=524 242
=25+576 =601 B
But a?=625 Scm
625 = 601
Since the sides do not satisfy the property
of Pythagoras theorem, we can say that a P
triangle with sides 25cm, 5¢cm and 24cm is not Bem
a right triangle.
2. It is given that ADEF ~ ARPQ. Is it true to say c
that /D = ZR and £F = #P ? Why?
Ans. No. [CBSE 2012]
. Ans. Yes.
Explanation: C and
We know that when ADEF ~ ARPQ, each angle In APBC and APDE, ) )
of triangle ADEF is equal to the corresponding £BPC=£EPD  [Vertically opposite angles]
angle of ARPQ. So, PB 5 1 0
e = —=— Al
4D = 4R, LE = 4P, £F = £Q PD 10 2
= «D = 4R is true but £F = £P. PC_6 1 0
Hence, it is not true that «D = ZR and £F = ZP. PE 12 2
3. A and B are respectively the points on the From equation () and (ii). we get
sides PQ and PR of a APQR such that PQ = PB _PC
125ecm,PA=5cm,BR=6cmand PB = 4 PD  PE
P
cm. Is AB || QR? Give reasons for your answer. Since, ZBPC of APBC = ~EPD of APDE and the
Ans. Yes. p sides including these angles are proportional,
both the triangles are similar.
A Hence, APBC ~ APDE, by SAS similarity criterion.
12.5cm 5. In triangles APQR and AMST, P = 55° £Q
A B = 25°% #M = 100° and £S = 25° Is AQPR ~
ATSM? Why?
6cm Ans. No.
We know that the sum of the three angles of a
0 R triangle = 180°.
According to the question, T
PQ=125cm PA=5cm 55°
BR=6cm PB=4cm
= QA=QP-PA=125-5=75cm - = 1002
PA 5 50 2 ) Q RS M
= —_— === (|)
AQ 75 75 3 In APQR
o PB_4_2 (i ZP+£Q + ZR=180°
BR 6 3 = 55°+25°+ /R=180°
From egn. (i) and (i), we get = /R =180°-(55° + 25° = 180° - 80° = 100°
PA _PB Similarly, in ATSM
AQ BR LT + £S + £ZM = 180°
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= T+ 25°+100°=180°

= £T =180°-(25° + 100°

= £T=180°-125°=55°

Since, £Q = 4T, £P = £S,
AQPR ~+ ATSM

6. Is the following statement true? Why?

“Two quadrilaterals are similar, if their corres-
ponding angles are equal”.

Ans. No.

Two quadrilaterals will be similar, if their
corresponding angles are equal and ratio of
corresponding sides must also be proportional.

eq. : rectangle, square

7. Two sides and the perimeter of one

triangle are respectively three times the
corresponding sides and the perimeter of the
other triangle. Are the two triangles similar?
Why?

Ans. Yes.

B X CE y F
Let the sides of the first triangle be a, b and x.

Then, the corresponding two sides of the other
triangle will be 3a, 3b and let the third side be
y respectively.

Perimeter of the first triangle, Py = a + b + x
Perimeter of the second triangle, P, = 3a + 3b
+y

It is given that P, =3P,

= 3a+3b+y=3@+b+x

= y=3x

AB AC BC 1

DE DF EF 3

Hence, AABC ~ ADEF, by SSS similarity criterion.

=

8. If in two right triangles, one of the acute

angles of one triangle is equal to an acute
angle of the other triangle, can you say that
two triangles will be similar? Why?

Ans. Yes.

As the acute angles of both triangles are equal
and one of the angles of both the triangles is
right angle ie, of 90°

Therefore, by angle sum property, the third
angle will also be equal. Hence, by AAA
similarity criterion, both the triangles will be
similar.

Ans.

10.

Ans.

Alternate solution:
O T

] ]

L M R S

Let two right angled triangles be ALMO and
ARST in which

£ZL=24R=90° and £M = £S
[Equal acute angles]

By angle sum property of triangle, the sum of
interior angles of a triangle is 180°.

Therefore, £O of the first triangle must be
equal to £T of the second triangle.

= £20=/T
Hence, by AAA similarity criterion,
ALMO ~ ARST

. The ratio of the corresponding altitudes of two

. . - .3 .
similar triangles is T Is it correct to say that

the ratio of their areas is g? Why?

[CBSE 2011]
No.

It is given that the ratio of altitudes of similar
3
triangles is =.
gest g

Using the property of area of two similar
triangles, we have

Areal  Altitude 12 _(Altitudel )2

Area?2 Altitude 22 | Altitude?
Areal (3)2
Area2 \5
Areal 9
Area2 25
95,8
25 5

Hence, the given statement is not correct
because it does not satisfy the criteria.

D is a point on side QR of APQR such that PD
1 QR. Will it be correct to say that APQD ~
ARPD? Why?

No.

We know that two triangles are similar to each
other if any of the following criteria holds true:

1. AA similarity: Two angles of one triangle
are congruent (equal) to two angles of the
other triangle.
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2. SSS similarity: Three sets of corresponding
sides of two triangles are in proportion.

3. SAS similarity: Two sets of corresponding
sides are in proportion and the angles they
include are congruent.

P

0 D R
According to the question :
ZQDP = £RDP = 90°

[As given PD perpendicular to QR]

And apart from that, we can't find any more
relations in triangles PQD and RPD,

Hence, we can't say that APQD ~ ARPD.

11. In the given figure, if ZD = £C, then it is true
that AADE ~ AACB? Why?

A

Ans. Yes.
In AADE and AACB,
<D =«C [Given]
ZA = ZA [Common angle]

=  AADE ~ AACB [By AA similarity criterion]

12. s it true to say that if in two triangles, an
angle of one triangle is equal to an angle
of another triangle and two sides of one
triangle are proportional to the two sides
of the other triangle, then the triangles are
similar? Give reason for your answer.

Ans. No. The given statement is not correct.

We know that by SAS similarity criteria, if one
angle of a triangle is equal to one angle of the
other triangle and the sides including these
angles are proportional, then the two triangles
are similar.

Here, an angle of one triangle is equal to an
angle of another triangle and two sides are
proportional, even then the triangles are not
similar because these sides do not include an
angle.

EXERCISE 6.3

1.1In a APQR, PR? - PQ2 = QR? and M is a point
on side PR such that QM L PR.

Prove that QM2 = PM x MR. [CBSE 2019, 15]

Ans.
Given: In a APQR, PR? - PQ? = QRZ and

OM L PR
To prove: QM2 = PM x MR
Proof:

P

M
Q R
It is given that
PR? - PQ? = QR?

PR? = PQ? + QR?

= APQR s right angle triangle, right angled at
Q. [By Converse of Pythagoras Theorem]

In APQR
ZP+£Q + LR =180°
ZP +90° + LR = 180°

= £P=180°-(90° + R)

= £P=90°- 4R -(0)
Also, it is given that QM is perpendicular to PR
In AQMR

ZROM + ZOMR + £R = 180°
= ZRQM + 90° + £R = 180°
=  ZRQM =180° - (90° + R)
=  ZRQM =90°- R

= ZROM = £P [Using eq. ()]
Now, in AQMP and AQMR,
ZQMP = ZQMR = 90° [As QM L PR]

=  ZRQM =P

= AQMP ~ ARMQ
[By AA similarity criterion]
PM
= g_fr\\AA = Q_M [Corresponding sides are

proportional of similar triangles]
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= OMZ = PM x RM
Hence, proved.

2. Find the value of x for which DE || AB in the

given figure.
A B
3x +19 3x+4
D E
x+3 X
C
[CBSE 2017, 15]
Ans. In AABC,
DE|| AB
Using basic proportionality theorem,
CD CE
= = ===
AD BE
x+3 X
= =
3x+19 3x+4

= x+3)Bx+4) =x3x +19)
=3x2 + 4x + 9x + 12 = 3x2 + 19x
= 19x-13x =12
= 6x =12

12
"6
Hence, the required value of x is 12.

@ Trick Applied

= If a Line is drawn parallel to one side of a triangle to
intersect the other two sides, then these two sides
are divided in the same ratio (Basic Proportionality
Theorem)

= X =2

3. In the given figure, if £1 = £2 and ANSQ =
AMTR, then prove that APTS ~ APRQ.

P

M 0 R N
[CBSE 2013]
Ans.
Given: ANSQ = AMTR
To prove: APTS ~ APRQ
Proof: According to the given condition,
ANSQ = AMTR
£L1=212
Since  ANSQ = AMTR,

SQ=TR 0]
Also, Z1=212
= PS=PT i)

[Sides opposite to equal angles are also equal]
From eq. (i) and (i)

PS _PT
SQ TR
= ST|I QR
[By converse of basic proportionality theorem]
= £1 = ZPQR [Corresponding angles]
And
= £2 = LPRQ [Corresponding angles]
In APTS and APRQ
£ZP = «P [Common angles]
Z1 = ZPQR [proved above]
Z£2 = /PRQ [proved above]

= APTS ~ APRQ[By AAA similarity criterion|
Hence, Proved.

@ Trick Applied
™= Step 1. Prove that ST [| QR
= Step 2. Use AA similarity criterion to show that APTS ~
APRQ.

4. Diagonals of a trapezium PQRS intersect
each other at the point O, PQ || RS and PQ =
3 RS. Find the ratio of the areas of APOQ and
AROS.

Ans.
Given: PQRS is a trapezium in which PQ || RS
and PQ = 3RS
= PQ = 3. 3 -(0)
RS 1
S R
P Q

In APOQ and AROS

ZQOP = £SOR [vertically opposite angles]

ZRPQ = £SRP [alternate angles]

= APOQ ~ AROS

By property of area of similar triangle,
Area 1 ﬁ_i_ 9
Area2 RS? 12 1

Area 1 _9

Area 2

Hence, the required ratio = 9:1.
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@ Trick Applied

= Use the property of area of similar triangle to get
required ratio.

5. In the figure, if AB || DC and AC, PQ intersect
each other at the point O, prove that OA.CQ =
OC.AP

A P B

N4

D Q C
Ans.

Given: ABCD is a quadrilateral in which AC and
PQ intersect each other at the point O and AB
|| DC

To Prove: OACQ = OCAP
Proof: In AAOP and ACOQ
ZAOP = 2COQ
[Vertically opposite angles]

ZAPO = £CQO [AB || DC and PQ is
transversal, equal alternate angle]
= AAOP ~ ACOQ
[Using AAA similarity criterion]
AP
= OA [Corresponding sides of

oc~ cQ
two similar triangles are proportional]
OA x CQ=0C x AP
Hence, Proved

6. Find the altitude of an equilateral triangle of
side 8 cm. [CBSE 2016, 15]

Ans.

Given: ABC is an equilateral triangle of side
8cm

Construction: Draw altitude AD which is
perpendicular to BC.

AB=BC=CA=8cm
[all sides of an equilateral triangle are equal]
A

8 cm
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Since AD is the altitude of equilateral triangle,
BD:CD:%BC:4cm.

By Pythagoras theorem
AB? = AD? + BD?

= (8)? = AD? + (4)2

= 64 =AD? + 16

= AD = 48 =43 cm.

Hence, the altitude of an equilateral triangle is
43 cm.

7.1f AABC ~ ADEF,AB=4cm,DE=6cm,EF=9
cm and FD = 12 cm, then find the perimeter
of AABC

Ans.

Given: AB=4cm, DE=6cm, EF=9 cm
FD =12 cm and AABC ~ ADEF

To Find: Perimeter of AABC

A

B C E 9cm F

Since AABC ~ ADEF,
AB _BC AC

[Given]

4_BC_AC
6 9 12
Taking first two terms, we have
4_BC
6 9
4 x9
= BC= %
= BC=6cm

Taking last two terms, we have

= AC=

= AC=8cm

Perimeter of AABC = AB + BC + AC
=4+6+8=18cm

Thus, the perimeter of the triangle is 18 cm.

8. In the given figure, if DE || BC, then find the
ratio of ar (AADE) and ar(DECB). [CBSE 2013]




Ans.

9.

Ans.

12cm

Given: AABC with DE || BC, DE = 6cm and BC
=12cm

In AABC and AADE
ZABC = £ZADE
ZACB = ZAED  [Corresponding angles]

= AABC ~ AADE [By AA similarity criterion]

= By property of area of similar triangle,
AreaAADE_DE> 62 36 1
Area AABC ‘@‘F‘W‘Z

Let  Area (AADE) =k,

= Area (AABC) = 4k

= Area (DECB) = Area (ABC) - Area (ADE)

=4k-k=3k

= Required ratio = Area (ADE):Area (DECB)

=k:3k=13

Hence, area (AADE):area (DECB) = 1.3

ABCD is a trapezium in which AB || DC and P,

Q are points on AD and BC respectively, such

that PQ || DC, if PD = 18 cm, BQ = 35 cm and
QC = 15 cm, find AD.

[Corresponding angles]

Given: A trapezium, ABCD with AB || DC,

P and Q are points on AD and BC respectively
with PQ || DC

PD =18 cm,BQ =35cmand QC=15cm

A B
\
35cm
7\P ) c\gl"
18 cm 15cm
7\

In trapezium ABCD

AB|| CD [Given]

PQ |l DC [Given]
= AB|ICD || PQ ()
In ABCD,

0Q|l CD [From eq. ()]

10.

Ans.

= By basic proportionality theorem,

BQ_ 08
QC OD
QC_0D 0
BQ OB
In AABD, OP|| AB [From eq. ()]
By basic proportionality theorem,
DP DO
P OB (i)
=
From equation (ii) and (jii)
DP _QC
AP BQ
18 15
AP 35
- AP = (181x535)
= AP = 42
Now, AD = AP + DP
= AD =42 +18 =60

Hence, AD = 60 cm.

Corresponding sides of two similar triangles
are in the ratio of 2:3. If the area of the
smaller triangle is 48 cm?, then find the area
of the larger triangle. [CBSE 2016, 10]

Let the two triangles be ABC and PQR, where
AABC is smaller of the two.

Given: AABC ~ APQR with AB:PQ = 2:3
Area of smaller AABC = 48cm?
According to the question,

AABC ~ ADEF
= By property of area of similar triangle,

Ratio of area of both triangles = (Ratio of their
corresponding sides)?

Area AABC AB? 22 4

_  AreaAPQR pQ? 3% 9

48 4
= - =
Area APQR 9

48x%9

= Area APQR =

= Area APQR = 108 cm?

@ Trick Applied

= Ratio of the area of two similar triangles is equal to

11.

Ans.

the ratio of the squares of their corresponding sides.

In a APQR, N is a point on PR, such that QN
L PR. If PN.NR = QN2 then prove that ZPQR =
90°. [CBSE 2019, 15]

Given: APQR in which QN L PR and PN x NR =
QN2
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To prove: ZPQR = 90°

Proof:
P
N
1
2
X
y
Q R
In AQNP and AQNR
QN LPR [Given]
£1=212=90°
QN2=NR x NP [Given]
QN x QN =NR x NP
ON NR
= W = @
= APNQ ~ AQNR
[By SAS similarity criterion]
Let ZRON =y ()
And ZPQON = x (i)

In APQR, we have
ZP + ZPQR + £R = 180°
[Angle sum property of a triangle]

= Xx+x+y+y=180° [Using eq. (i) and (ii)]

= 2x + 2y = 180°

= x+y=90°

= ZPQR=90° Hence, proved.
@ Trick Applied

= Step 1. Prove AQNP ~ ARNQ
= Step 2. Angle sum property.

12. Areas of two similar triangles are 36 cm?
and 100 cm?. If the length of a side of the
larger triangle is 20cm. Find the length of the
corresponding side of the smaller triangle.
[CBSE 2014]

Ans.

Let the two triangles be AABC and ADEF, where
AABC is the smaller of the two and

area of AABC = 36cm? and area ADEF = 100
2

cm-.
Also, DE = 20cm

Let length of the corresponding side of AABC,
AB =xcm

As AABC ~ ADEF, by property of area of similar
triangle :

Ratio of area of both triangles = (Ratio of their
corresponding sides)?
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Area AABC A_B2
Area ADEF  DE2

36 _
- 100~ 400
= X2=M=144
100
= x=144=12

Hence, the length of corresponding side of the
smaller triangle is 12 cm.

13. In the given figure, if ZACB = ZCDA, AC =

8cm and AD = 3 cm, then find BD.
C

A D B

Given: AC=8cm, AD = 3 cm and ZACB =
ZCDA

g
o5y
3cm D 8
In AACD and AACB, we have
ZCDA = ZACB [Given]
ZA = ZA [Common]
= AACD ~ AABC [By AA similarity criterion]
AC DC _ AD
AB BC AC
[Corresponding sides of two
similar triangles are proportional]
5 8 _Dbc_3
AB BC 8
Using first and last terms
-~ 8.3
AB 8
(8x8) 64
= AB = 3 ) =3
= BD = AB-AD
_64_,_64-9_55
3 3 3

14. A 15 metres high tower casts a shadow 24

metres long at a certain time and at the
same time, a telephone pole casts a shadow
16 metres long. Find the height of the
telephone pole.




Ans.

Let TW = 15 m be the height of the tower and
SW = 24 m be its shadow’s length.

Also, let PL = x metres be the height of the
telephone pole and AL = 16 m be its shadow’s
length.

T P

15m X

.

24m 16m

S

In ATWS and APLA
ZW = 2L =90°
£S=ZA

[Since both the figures occur at the same time,

hence will have equal angle of elevation]

= ATWS ~ APLA [By AA similarity criterion|
W _Wws_TS

PL A PA

[Corresponding sides of two similar
triangles are proportional]

N 15 _24

x 16
= x= (15 x 16)/24
= x=10m

Hence, the height of the telephone pole is
10 m.

@ Trick Applied
= Prove both the triangles to be similar. Then, use ratio of
sides to calculate required length.

15. Foot of a 10m long ladder leaning against a
vertical wall is 6m away from the base of the
wall. Find the height of the point on the wall
where the top of the ladder reaches.

[CBSE 2015]
Ans.

Let WL be a vertical wall of height x metres and
AW be a ladder of length 10 m kept against the
wall at a distance of 6 m from the base.

W

10m

.

A

L
6m

By Pythagoras theorem, in right angled triangle

WLA
WLZ + ALZ = WAZ
x2 + 62 =102
x2=102-62=100-36
x2=64
= x=8

Hence, the height of the point on the wall
where the top of the ladder reaches is 8 m.

EXERCISE 6.4

1. In the given figure, if ZA = £C, AB = 6 cm, BP
=15 cm, AP = 12 cm and CP = 4 cm, then
find the lengths of PD and CD.

A

[CBSE 2012]
Ans.

Given: Z/A=2C AB=6cm,BP=15cm, AP =
12 cmand CP =4 cm.

To find: lengths of PD and CD

In AAPB and ACPD,
ZA =«£C [Common]
ZAPB = £CPD |[vertically opposite angles]
= AAPB ~ ACPD  [By AA similarity criterion]

AB = A—P=E [Corresponding sides of
CD CP PD
two similar triangles are proportional]
6 12 15
= — —_c_=
Ch 4 PD
Considering AP = E we get
CP PD
12 _1s
4 PD
po=124_50_¢
12 12
Considering AP = ﬁ we get
CP CD
= Ch= (6x4) 2.cm
12
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2.

Ans.

Hence, length of PD = 5 cm and length of
CD=2cm.

It is given that A ABC ~ A EDF such that AB
=5cm,AC=7 cm,DF =15 cm and DE = 12
cm. Find the lengths of the remaining sides of
the triangles. [CBSE 2016]

Given: AB=5cm, AC=7 cm, DF = 15 cm and
DE=12cm

To find: lengths of BC and EF
According to the question

AABC ~ AEDF
A E
5 7 12 Y
B CcC D F
X 15

AB _AC BC
= - e —_—=—

ED EF DF

[Corresponding sides of two similar
triangles are proportional]

- 5_7_Xx

12 y 15
Taking first two parts, we get

5 7
= —=-

12y
= y=012x7)/5
= y=168cm
Taking first and third part, we get

N s
= 12 15
= x=(5x15)/12
= x=6.25cm

Hence, lengths of the remaining sides of the
triangles are EF = 16.8 cm and BC = 6.25 cm.

@ Trick Applied

= Corresponding sides of similar triangles are in same

3.

Ans.
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ratio.

Prove that if a line is drawn parallel to one
side of a triangle to intersect the other two
sides, then the two sides are divided in the
same ratio. [CBSE 2015, 13, 12]

It is the statement of “Basic Proportionality
theorem”.

Given: A triangle ABC in which a line parallel to
side BC intersects the other two sides AB and
AC at D and E respectively.

4.

Ans.

AD_AE
To prove: DB EC

Construction: Join BE and CD and then draw
DM 1L AC and EN L AB.

Proof:
Now, area of AADE = %(base x height)
1
- 2(AD x EN
2( )
So, ar(ADE) = %(AD < EN)
Similarly,  ar(BDE) = %DBXEN
ar(ADE) = %AE « DM
and ar(DEC) = %EC « DM
1AD><EN
Therefore, ar(ADE) _ 2 -AD (i)
ar(BDE)  lpg.pn DB
2
L AExDM
g ar(ADE) 5AEX AE o
an —F - N =F—=— (]
ar(PEC) ~ lecypm EC
2

Note that ABDE and DEC are on the same base
DE and between the same parallels BC and DE.

So, ar(BDE) = ar(DEC) (i)
Therefore, from (i), (i) and (jii), we have:
AD _ AE
DB EC
In the given figure, if PQRS is a parallelogram
and AB || PS, then prove that OC || SR.
A
P
Q
O
S
B A €

Given: In AABC, PQRS is a parallelogram and
AB || PS.




5.

Ans.

To prove: OC || SR

Proof: According to the question,PQRS is a
parallelogram,

= PQ||SRand PS|| QR
Also given, AB || PS
In AOAB and AOPS

PS || AB [Given]
ZPOS = ZAOB [Common angle]
Z0SP = ZOBA [Corresponding angles]
AOPS ~ AOAB [By AA similarity criterion]
PS 0OS )
= —_— == ()
AB OB
QRIIPS|IAB
In ACQR and ACAB,
£QCR = £ACB [Common angle]
ZCRQ = «CBA [Corresponding angles]
ACQR ~ ACAB  [By AA similarity criteria]
- OR_R
AB CB
Since PQRS is a parallelogram, PS = QR
be R (i)
AB CB
From equation (i) and (ii).
0s _ R
OB CB
08 _cB
0S CR
Subtracting 1 from LH.S and RH.S, we get,
OB ,_SB,
0os CR
0B-0S (CB-CR)
os R
BS _BR
0S CR
= SR || OC

[By converse of basic proportionality theorem]
Hence, Proved.

A 5 m long ladder is placed leaning towards
a vertical wall such that it reaches the wall
at a point 4 m high. If the foot of the ladder
is moved 1.6 m towards the wall, then find
the distance by which the top of the ladder
would slide upwards on the wall.

Let AC be the ladder of length 5 m.

and BC = 4 m be the height of the wall, against
which the ladder is placed.

6.

Ans.

5m

4m
5m

A
16m D

In right angled AABC,
Using the Pythagoras theorem,
AC? = AB? + BC?
(5)2=(AB)? + (4)?
25=(AB)? + 16
(AB)?2=25-16=9
AB=+9 =3cm
AD=16cm [Given]
BD=AB-AD=3-16=14cm -
Now, in right angled AEBD,
Using the Pythagoras theorem,
ED? = EB? + BD?
(5)2= (EB)2 + (1.4)2 [From eq. (i) BD = 1.4]
25=(EB)Z + 196
(EB)2=25-196 = 23.04
EB=+2304 =48cm
Now, we have,
EC=EB-BC=48-4=08m

Hence, the top of the ladder would slide
upwards on the wall by a distance of 0.8 m.

For going to city B from city A, there is a
route via city C such that AC L CB, AC = 2x
km and CB = 2 (x + 7) km. It is proposed to
construct a 26 km highway which directly
connects the two cities A and B. Find how
much distance will be saved in reaching city
B from city A after the construction of the
highway.

2(x + 7)km

A 2 km ¢

Given: AC L CB, AB =26 km, AC = 2x km
and CB = 2(x + 7) km
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In AACB,
Using Pythagoras theorem,
AB? = AC? + BC?
(26)2 = (2x)2 + {2(x + 7)}2
676 = 4x2 + 4(x2 + 49 + 14x)
676 = 4x2 + 4x2 + 196 + 56x
676 = 8x2 + 56x + 196
8x2 + 56x-480 =0
Dividing the equation by 8, we get,
= x2+7x-60=0
= x2+12x-5x-60=0
=x(x+12)-5x+12)=0
= Kk+129)x-5=0
= x=-12o0rx=5

L A

Since the distance can't be negative, we neglect
x=-12

8.

Ans.

In right angled AABC,

AC? = AB? + BC2

ACZ = (9.6)2 + (18)2

ACZ=92.16 + 324
AC? = 416.16

AC = 41616 =204 m
Hence, the required distance is 20.4 m

[By Pythagoras theorem]

A street light bulb is fixed on a pole 6 m
above the level of the street. If a woman of
height 1.5 m casts a shadow of 3m, find how
far she is away from the base of the pole.
[CBSE 2016]

Let A be the position of the street bulb fixed on
a pole AB =6 m.

CD = 1.5 m be the height of the woman

= x=5 and ED = 3 m shadow of the woman
Now, AC=2x=10km Let distance between pole and woman be x
BC=2(x + 7) meter. "
=2(5+7)=24km
Thus, the distance of city B from city A via city
C=AC+BC
=10+ 24 =34km S 6m
Distance of city B from city A through the
highway = BA = 26 km 15m
Therefore, the distance saved = 34 - 26 = 8 km.
E B

Hence, the distance saved by highway is 8 km.

3m D xm

@ Trick Applied Her.e, woman and pole both are standing
= Step 1. Using Pythagoras theorem calculate the value grrucal.
of x. = CD| AB
= Step 2. Saved distance will be equal to difference of In ACDE and AABE
the two. ZE=ZE [Common angle]
7. A flag pole 18 m high casts a shadow 9.6 m = ZABE = ZCDE [Each equal to 90°]
long. Find the distance of the top of the pole = ACDE ~ AABE [by AA similarity
from the far end of the shadow. criterion]
Ans. ED CD . .
As pole is vertical so ZABC = 90° = B AB [corresponding sides
C of similar triangle are proportional]
. 3 _15
3+x 6
18m = 153 +x)=3x6
= 45+ 15x=18
= 1.5x=18-45
135
A 9.6m B = =5 T
Let BC = 18 m be the flag pole and its shadow Hence, the woman is 9 m away from the pole.

be AB=96m. 9. In the given figure, ABC is a triangle right

The required distance of the top of the pole, C
from the far end, A of the shadow is AC.
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angled at B and BD L AC. If AD = 4 cm, and
CD = 5 cm, find BD and AB.




Ans.

10.

Ans.

Given: AABC in which £B = 90° and BD L AC
Also, AD =4 cm and CD =5 cm

To find: BD and AB

In AADB and ACDB,

ZADB = «CDB [each equal to 90°]

ZBAD = «DBC [Each equal to 90°- «C]

= ADBA ~ ADCB [By AA similarity criteria]
DA DB

o8- DC [Corresponding sides of similar
DB triangle are proportional]

= DB2=DA xDC
= DB2=4x5
= DB=2J5cm

In right angled ABDA,
BDL AC
= «BDA=90°
= AB?=AD? + BD?
[By Pythagoras therorem|]
= 47 4 (245)
=16+20=36
= AB=6cm

Hence, BD = 2\/3 cm and AB = 6 cm.

[Given]

In the given figure, PQR is a right triangle
right angled at Q and QS L PR . If PQ = 6 cm
and PS = 4 cm, find QS, RS and QR.

Q R

Given: APQR is right triangle with £Q = 90°,
QS LPR PS=4cmand PQ=6cm.

To find: QS, RS and QR

In ASQP and ASRQ,

£ZPSQ = ZRSQ [Each equal to 907
£SPQ = ZSQR [Each equal to 90°-«R]
= ASQP ~ ASRQ [By AA similarity criteria]
PS SQ
= SQ SR
= SQ%="PS x SR ()

11.

Ans.

In right angled APSQ,
PQ?=PS? + QS?
[By Pythagoras theorem]
(6)2 = (4)? + QS?

36 =16 + QS?

0S?2=36-16=20
= QS=420=2/5cm
Putting the value of QS in eq. (i), we get
= SQ2=PS x SR
= (245)°= 4 x SR
= SR= %TO =5cm
In right angled AQSR,
= QR? = QS? + SR?
= QR2 = (24B) + (5)2
= QR2=120 + 25
= QR =./45=35cm

Hence, QS = 2/5 cm,RS =5 cm and
QR = 3J5 cm.

In A PQR, PD L QR such that D lies on QR. If
PQ =a, PR = b, QD = c and DR = d, prove that
(a + b)(@ - b) = (c + d)(c - ad). [CBSE 2014]

Given: In APQR, PD L QRand PQ =a, PR = b,
QD=cand DR=d.

To prove: (g + b)(a - b) = (c + d)(c - d)
Proof:

P
a b
ol 1] R
c D d

In right angled APDQ, using pythagoras
theorem

PQ2=PD? + QD?
= a?=PD? 4+ (2
= PD2=q?-c? ()
In right angled APDR, using pythagoras
theorem

PR? = PD? + DR?
= b?=PD? + d?
= PD?= b2 - d?
From equation (i) and (i), we get

- 2=p2_ L

= a2-b2=c2-d?
= (a-Db)(a + b) = (c - d)(c + d) Hence, proved

Triangles &‘ o5

(i)



12.

Ans.

13.

96

In a quadrilateral ABCD, ZA + £D = 90°. Prove
that AC? + BD? = AD? + BC?

[Hint: Produce AB and DC to meet at E.]

Given: A quadrilateral ABCD in which ZA + #D
=90°

To prove: AC? + BD? = AD? + BC?2
Construction: Produce AB and DC to meet at
E. Also, join AC and BD.

Proof:
A
In AAED,
ZEAD + £EDA = 90° [Given]
= ZE =180° - (ZEAD + £EDA) = 90°

[Angle sum property]
By Pythagoras theorem,

AD? = AEZ + DE? )
In ABEC,
BC? =BE2+CE2 0}
[By Pythagoras theorem]
Adding equations (i) and (i), we get
AD? + BC? = AE? + DE? + BE? + CE?
In AAEC,
AC? = AE? + CE?

(i)

[By Pythagoras
theorem] .(iv)
And in ABED,
BD? = BE? + DE?2 [By Pythagoras
theorem] ..(v)
Adding equations (jii) and (iv), we get
AC? + BD? = AE? + CE? + BE? + DE?
From equation (jii) and (vi), we get
AC? + BD? = AD? + BC?
Hence, proved.

(Vi)

In the given figure, L || m and line segments
AB, CD and EF are concurrent at point P.

Prove that A_E = E = E
BF BD FD
[ m
A
A
D
P
E
B
C
N N
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Ans.

14.

Ans.

Given: | || m and line segments AB, CD and EF
are concurrent at P.
Points A, E and C are on line |
Points D, F and B are on line m.
To prove: AE = AC = CE
BF BD FD
Proof:
In AAPC and ABPD
Z£APC = £BPD [Vertically opposite angles]
ZPAC = «PBD [Alternate angles]
= AAPC ~ ABPD [By AA similarity criterion]
AP _AC_PC 0
BP BD PD
In AAPE and ABPF,

ZAPE = ZBPF [Vertically opposite angles]

ZPAE = ZPBF [Alternate angles]
= AAPE ~ ABPF  [By AA similarity criterion]
aP _ AE_PE (i)

BP BF PF

In APEC and APFD,
ZEPC = £FPD [Vertically opposite angles]

«PCE = «PDF [Alternate angles]

= APEC ~ APFD  [By AA similarity criterion|
PE_EC_PC
PF FD PD

i)
From eqgns. (i), (i) and (jii), we get
AP _AC PC_ AE PE EC

= L = T e T = — ="
BP BD PD BF PF FD
AE AC CE
= —_— — = —
BF BD FD Hence, proved.
In the given figure, PA, QB, RC and SD are all

perpendiculars to a line ‘. AB=6 cm, BC=9
cm, CD = 12 cm and SP = 36 cm. Find PQ, QR
and RS.
S
R
p Q

N
4

Given: PA, QB, RC and SD are perpendicular on
line L
AB=6cmBC=9cm,CD=12cmand SP =36
cm.

To find: PQ, QR and RS

Construction: Produce SP and | to meet each
other at E.




E >
A B C D

Proof:
In AEDS,
AP [|BQ || DS || CR (Given]
= PQ:QRRS = ABBBC.CD
= PQ:QRRS = 6:9:12
Let PQ=6x, QR=9x, and RS=12x
PQ+ QR +RS=36cm
= 6x+9x+12x=36

= 27x= 36

36 4
= X=—=—

27 3
= PQ=6xx=8cm
= QR=9xx=12cm
= RS=12 xx=16cm

Hence, the length of PQ =8 cm, QR =12 cm
and RS = 16 cm.

15.‘0O' is the point of intersection of the

diagonals AC and BD of a trapezium ABCD
with AB || DC. Through ‘O’, a line segment PQ
is drawn parallel to AB meeting AD in P and
BC in Q. Prove that PO = QO. [CBSE 2012]

Given: ABCD is a trapezium with diagonals AC
and BD intersecting at O

PQ || AB meeting AD in P and BC in Q
To Prove: PO =QO
Construction: Join AC and BD

Proof:

DL

In AABD and APOD
PO || AB [As PQ || AB]
«D =«D [Common angle]
ZABD = ZPOD [Corresponding angles]
= AABD ~ APOD [By AA similarity
criterion|

AB AD
= — =
OP PD
[By basic proportionality theorem]
OP PD i
= — = ()
AB AD
Similarly, In AABC and AOQC
OQ || AB [As PQ || AB]
£C=«C [Common angle]

/BAC = £QO0C [Corresponding angle]
= AABC ~ AOQC [By AA similarity criterion]

AB_BC
= 0Q ~QC
[By basic proportionality theorem]
Also in AADC, OP || DC
AP _ OA
PD OC

[By basic proportionality theorem] _.(iii)
Similarly AABC, OQ || AB
BQ OA
QC ocC
[By basic proportionality theorem] ..(iv)
From equation (jii) and (iv),
AP BQ
PD - QC
AP BQ
ﬁ + 1= @ +
[Adding 1 on both sides, we get]
(AP+PD) (BQ+QQ
PD QC
AD BC
PDQC
PD QC

= ==
AD BC

1

[From equation (i) and (ii)]
- oP_0Q
AB AB
= OP=0Q
Hence, proved.

16. In the given figure, line segment DF intersects

side AC of a triangle ABC at point E such
that E is the midpoint of CA and ZAEF =

ZAFE. Prove that @ = %

CD CE
[Hint: Take point G on AB such that CG || DF.]

Triangles &‘ o7



Ans.
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Given: In the given figure of AABC, EA = EC and

ZAEF = ZAFE
BD BF
To prove: —=—
CD CE

Construction: Draw CG || EF

D
Proof:
Since E is the midpoint of CA
= CE=AE

In AACG, CG || EF and E is the midpoint of AC
= F will be the midpoint of AG.
= FG=FA

In AACG
ZAEF = ZAFE [Sides corresponding
to equal angles are equal]

= AE = AF
But, AE=AF=EC [Given]
FG=FA=EA=EC )]
In ABDF, CG|| DF [By construction]
. BC _BG
CD GF

[Using Basic proportionality theorem]
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17.

Ans.

BC _ BF-GF
= o Gf
- BC _BF _,
CD GF
- BC,._BE
cD = GF
BC BF . .
= 5+1 = [using egn. (i)]
BC+CD _ BF
CD CE
R BD _BF
CD CE
Hence, Proved.
Prove that the area of the semicircle drawn

on the hypotenuse of a right angled triangle
is equal to the sum of the areas of the
semicircles drawn on the other two sides of
the triangle.

Given: In the given figure, AABC is right angled
triangled at B. Three semicircles Cq, C, and Cs
are drawn taking the sides BC, AB and AC of
the triangle ABC as diameters.

A

u

B a

G

To prove: Area of semicircles (C; + C,) = Area
of semicircle Cs

Proof:
Let AB=c,BC=aand AC=b.
In AABC,
£B=90°
= BC?+ AB? = AC? [By Pythagoras theorem]
= a?+c? =b? @)
I’2

. n
We know that area of a semicircle = 7

Area of semicircle drawn on AC, Cs

(3]
= =XuX| =
2 2

Area of semicircle drawn on BC, Cq

_lxnx(ﬂ)2
2 2

Area of semicircle drawn on AB, C,




o)
= —XAX|—
2 2

ar (semicircle C1 ) + ar (semicircle Cy)) =C; + C,

_ lxnx(2)2+1xnx(£)2
) 2 2 2

~mx a?+c?
- 8
[Using eq. () a2 + c2 = b7
b2
=TX—
8
= C1 + C2 = C3

Hence, proved.

@ Trick Applied
= Step 1. Draw 3 semicircles on 3 sides of right triangle.
= Step 2. Find area of each semicircle.
= Step 3. Prove the desired result.

18. Prove that the area of the equilateral triangle
drawn on the hypotenuse of a right angled
triangle is equal to the sum of the areas of
the equilateral triangles drawn on the other
two sides of the triangle.

Ans.
Given: A right angled triangle ABC right
angled at B. Equilateral triangles PAB, QBC
and RAC are described on sides AB, BC and CA
respectively
To prove: Area (APAB) + Area (AQBC) = Area
(ARAC)

*1 | DIKSHA 2.0

Recommended by NCERT
Selected top que5t|ons)

1. Two sides and the perimeter of one triangle

are respectively three times the corresponding

sides and the perimeter of the other triangle.
Are the two triangles similar? Why?

Ans.

Since, the perimeters and two sides of triangles
are proportional

Then, the third side will also be proportional to
the corresponding third side.

Hence, the two triangles will be similar by SSS
criterion.

2. Kitchen garden of Ms. Sanjana is in the form
of a triangle as shown. She wants to divide it
in two parts; one triangle and one trapezium.

Q
Proof: Let AB=c, BC=aand AC=b.

In AABC, «£B =90°
= BCZ+ AB2=AC? [By Pythagoras theorem|

= a? +c2=p2 )

We know that area of equilateral triangle with

sidea = ﬁaz

4

Area of equilateral triangle RAC = ﬁbz

Area of equilateral triangle PAB = ‘/_ 2

Area of equilateral triangle QBC = ‘/_ a?

Area (APAB) + Area (AQBC) = \/_ 24 ‘/_ a?
B +02)
=By singeq. )

= Area (ARAC) Hence, proved.

Q
R

She takes PE=4m, QE=45m,PF=8m
and RF=9 m.
Is EF || QR? Justify your answer.

Ans.

PE 4 g PF 8

— =—=—and — ==

QE 45 o9 F 9

PE _PF_ 8
QE RF ™9
-, By converse of thalles theorem
EF || QR

Since,
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3.

Ans.

4.

Ans.

5.

Ans.

6.
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AABC ~ ADEF such that DE=3 cm, EF =2 cm,
DF = 2.5 cm and BC = 4 cm. Find perimeter of
AABC.

DE=3cm EF=2cm,DF =25 and BC =4 cm
C
4 cm F
25cm 2cm
A B D 3cm E

Since, AABC ~ ADEF
AC_AB BC 4 2
DF DE EF 2 1
AC=5cmand AB=6cm
Perimeter of AABC = AB + BC + AC
=4+6+5=15cm

So, perimeter of AABC is 15 cm.

P and Q are the points on the sides DE and
DF of a triangle DEF such that DP =5 cm, DE
=15cm,DQ =6 cm and QF = 18 cm. Is PQ Il
EF? Give reasons for your answer.

pP__ 5 1 D
PE 15-5 2
DQ 6 1 Q
d —_— == P
ae OFT1873
Since, %i% E F
PE " OF

Hence, PQ is not parallel to EF.

In the figure given below, if D is mid point of

BC, find the value of tanx°.
tany°

A

N

In this figure,

tanx® _ AC _CD 0] tane=F
tany® BC BC ’ B

AC
As, D is the mid point of BC. So, BC = 2 CD

Putting the value of BC in equation (i), we get,
tanx® _ CD _1

tang® 2CD 2

R and S are points on the sides DE and EF
respectively of a ADEF such that ER =5 cm,
RD=25cm,SE=15cmand FS = 3.5 cm.
Find whether RS || DF or not.

Ans.
Given: In ADEF and R and S points are on sides
DE and EF.
D

[$)
©
Y

R

5
©

E
15cm S 3.5 cm

Construction: Join RS
To find: RS Il DF or not

Proof: We have,

RE = 5cm and RD = 2.5 cm
RE 5 2
RD 25 1

Similarly, we have,
ES=15cmand SF=35cm

Here, we can see that,
RE ES
==
RD  SF
So, RS is not parallel to DF.
7.D, E and F are respectively the mid points
of the sides AB, BC and CA of triangle ABC

respectively. Find the ratio of areas of triangle
DEF and triangle ABC.

Ans.
Since D and E are the mid-point of AABC
AD AE 1
AB AC 2

1
By thales theorem DEHBC and DE = 7 BC
Similarly, gF = % AB

1
==AC
DF 5

s ~ DE_EF_DF_1
' BC AB AC 2 B e
By SSS criteria,  AEFD ~ AABC
ar(DEF) _(DF Y
ar(ABC) \BC

)

3




Coordinate
Geometry

EXERCISE 7.1

Choose the correct option from the given four options in the following questions:

1. The distance of the point P (2, 3) from the

x-axis is:

A 2 B 3

© 1 D) 5 [CBSE 2012]
Ans. (B)

Explanation: We know that P (x, y) any point on
the cartesian plane is represented as,

AY
X _ JPxy)
y
X 0 “X
vY'

where

x = perpendicular distance from y

y = perpendicular distance from x

= distance of the point P (2, 3) from x-axis = 2,

®.
2. The distance between the points A (0, 6) and

B (0,-2) is:
A 6 B) 8
© 4 D) 2
[CBSE 2020, 10]
Ans. (B)

Explanation: Distance between two points
(x1. y1) and (xa, 92)

d= \/ +(y,- 91)
For distance between A (0, 6), B (0, -2)
x1=0 x2=0
y1=6 Yy =-2
~ d=J(0-02+(-2-6) (-8 =B =8
@ Trick Applied

= The distance between two points P (x4, y1) and

Otz s [y (1,70

3. The distance of the p oint P (-6, 8) from the

origin is:

» 8 B 2v7

©) 10 D) 6 [CBSE 2018]
Ans. (C)

Explanation: Distance between two points
(x1. Y1) and (xa. o).

d= \/ +(v,- yl)

For distance between P (-6, 8) and origin

x1=-6 xy=0
y1 =8 Yy2=0
-. Distance,

d—\/[O

(-6)]* +(0-8)? \/62
= [36+64 =100 = 10

@ Trick Applied
= Co-ordinate of Origin is (0, 0).

4, The distance between the points (0, 5) and
(-5, 0) is:

A 5 (B) 5v2
© 25 ©) 10
[CBSE 2020, 10]
Ans. (B)
Explanation: Distance between (x4, y1) and
2. Yo).

de \/ +(y,- yl)

For distance between (0, 5) and (-5, 0)

x1=0 X9 =-5
Yy =5 Yy2=0
.. Distance,

d\/(so )\/(5)+()

= 25425 =
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We know that distance between two points
(x1. Y1) and (Xz Y2)

5. AOBC is a rectangle whose three vertices are
A (0, 3), O (0, 0) and B (5, 0). The length of its

diagonal is:

® 5 ® 3 g= =)+ (4-5)"

©) V34 D) 4 [CBSE 2014] F’erlmeter of AAOB =dq + dy + d3
Ans. (C) = \/(o-o)2 +(0-4)? +4(3-0)2+(0-0)?

Explanation:

. 2 2
A(0,3) c +/(3-0)"+(0-4)

JO+16 + /940 + J9+16
= 443+425 =7 45=12

@ Trick Applied

= Step 1. Plot the points on graph and join them.

5 5.0)

0.0 = Step 2. Determine length of each side using distance

It is given that AOBC is a rectangle. formula. }
. . = Step 3. Add all side lengths to get the perimeter.
Length of diagonal AB = Distance between

points A (0, 3) and B (5, 0). 7. The points (-4, 0), (4, 0), (0, 3) are the vertices

Distance between points (x, yl) and (x5, Yo). of a:
(A) right triangle
d= \/ yg 91) (B) isosceles triangle
For distance between A (0, 3) and B (5, 0) (C) equilateral triangle
x1=0 xp=5 (D) scalene triangle [CBSE 2016]
yp =3 Yy, =0 Ans. (B)
- Distance, Explanation: Let A (-4, 0), B (4, 0), C (0. 3) be

the vertices of a AABC.

d=v(5-0)%+(0-3)? =\25+9 =34

Hence, the required length of its diagonal is
J34.

6. The perimeter of a triangle with vertices

We know that distance between two points

(1. YD) and Gz, 02 d =\ J(x, =x,) 2+ (u, ~ s )

Distance between A (-4, 0) and B (4, 0),

(0, 4), (0, 0) and (3, 0) is:
(A 5 ®) 12

AB = J(4-(-4))’ +(0-0)2 =8 =8

© 11 ©) 748 Distance between B (4, 0) and C (0, 3)
[CBSE 2014, 11] BC = V(0-47+(3-0)° =47 +3’
Ans. (B) - J16+9=425=5

Explanation: We plot the vertices of a triangle .
AOB (0, 4), (0, 0), and (3. 0) as shown below: Distance between A (-4, 0) and C (0. 3)

Y AC = {(0+4)?+(3-0)
A
4R 04 - J16+9=425=5
34 Since BC = AC, AABC is an isosceles triangles.
24 8. The point which divides the line segment
1] joining the points (7, -6) and (3, 4) in the ratio
1:2 internally, lies in the:
<5 (A) 1 quadrant (B) Il quadrant
0.0y, (C) Il quadrant (D) IV quadrant
Y [CBSE 2011]
Ans. (D)

Perimeter of AAOB = sum of length of all sides

—AO + OB + AB Explanation: We know that if P (x, y) divides

AO, d1= distance between A (0, 4) and O (0, 0) the line segmentjo!nmg A (x1, y1) and B (x2. o)
internally in the ratio min, then

BO, dy= distance between O (0, 0) and B (3, 0) mx, +nx q my, +ny,

AB, d3= distance between A (0, 4) and B (3, 0) x= m+n nay= m+n
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Giventhatx; =7,y =-6,x,=3, y=4m=1,
n=2
oo 13+20) _3+14 17

142 3 3
_1(4)+2(-6)_4-12_-8
- 1+2 3 3

As x-coordinate is positive and y-coordinate is
negative:

sy = (%?) lies is the IV quadrant.

9. The point which lies on the perpendicular
bisector of the line segment joining point
A (-2,-5)and B (2, 5) is:

® (0,0 ®) ©,-1)
© (-1,0) O 1,0
Ans. (A)

Explanation: Let P (a, B) be a point which
lies on the perpendicular bisector of the line
segment AB.

A
$P(@p)

A(-2,-5) B (2, 5)
Then, PA = PB or PA? = PB?
=@+22+PB+52=(0a-22+p-5)?
=al+4o+4+p2+10B+25
=aZ-40+ 4+ p2-10B + 25
= 8o +208=0
This is true only whena=0and =0
[From the given four options]
So, (0, 0) lies on the perpendicular bisector.
10. The fourth vertex D of a parallelogram ABCD

whose three vertices are A (-2, 3), B (6, 7) and
C(8, 3)is:

® ©,1) ®) ©,-1)
© (-1,0) O 1,0
[CBSE 2010]
Ans. (B)

Explanation: It is given that ABCD is a
parallelogram with vertices A (-2, 3). B (6. 7)
and C (8, 3). Let fourth vertex be D (x, y). We
know that diagonals AC and BD will bisect
each other.

Midpoint of diagonal AC (x1. Y1)

(22259

Midpoint of diagonal BD (x,, y,) = (X_*'G y_+7)
272

But the two midpoints are the same. So,

X+6 _34nd Y7 _3
2 2

= x+6=6andy+7=6
= x=0and y=-1
Hence, the fourth vertex D (x, y) = (0, -1).

11. If the point P (2, 1) lies on the line segment
joining points A (4, 2) and B (8, 4), then:

(A) AP= %AB (A) AP = PB
1 1
(©) PB= §AB D) AP= EAB

Ans. (D)
Explanation: It is given that P (2, 1) lies on the
line segment joining the points A (4, 2) and B
(8. 4).

° ° °
A4, 2) P(21) B (8. 4)
We know that distance between two points

(x1.y1) and (xp. yo). d = \/(Xz x4+ (Up - )

Distance between A (4, 2) and P (2, 1)
= J(2-4)? +(1-2)?

AP = V(2P + (1) NP1 =71 =45
Distance between P (2, 1) and B (8, 4)
= VB-27+(4-1)?
PB = V6243 = 3649 =45 =35
Distance between A (4, 2) and B (8, 4)
~ J@-4+(4-2)
AB = V(47 +(2)? =16+4=420=25

- AB =25 =2(aP) = AP = 2B

a
12.If P (5,4) is the midpoint of the line

segment joining the points Q (-6, 5) and R
(-2, 3), then the value of a is:

A) -4 B) -12
©) 12 (D) -6 [CBSE 2010]
Ans. (B)

Explanation: It is given that P(g, 4) is the

midpoint of the line segment joining the points
Q (-6, 5) and R (-2, 3).

We know that midpoint (x, y) =
{Wﬁwg(%+%?

2 2

. Midpoint of QR = p(ﬂ E):(ﬁ §)
2 2 22
~P(4.4)
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But mid-point is given as P(%, 4) comparing

the two, we get

a
= 4| =(-4.4
(54)-c49
= g=—4:a=—12
3

Ans. (A)

Explanation: Let P (h, k) be a point equidistant
from the three vertices of AAOB: A (0, 2y), B (2x.
0) and O (0, 0).

Then, PO = PA=PB

= (PO)? = (PA)? = (PB)? (i)

By distance formula

Hence, the required value of g is -12.

2
(POY= ((h-012+(k—02) =h?+ K2

2
(PA)2= ( (h—0)2+(k—2y)2) =h? + (k- 2y)?

13. The perpendicular bisector of the line
segment joining the points A (1, 5) and B (4,
6) cuts the y-axis at:

(A (0,13) (B) (0,-13) 2
©) (0, 12) (D) (13, 0) (PB)?= (\/(h—2x)2+(k)2) =(h-2x%2+ (K2
Ans. (A) Putting value in egn (i), we get

Explanation: Let the perpendicular bisector of

h? +k2=h? + (k- 2y)?
the line segment joining the points A (1, 5) and

2 12 p2 42 2 _
B (4, 6) cut the y-axis at P. = h® + k%= h + k% + 4y* - 4ky
= 4y2 - 4ky=0
P(0.6) = 4Yy-KH=0=y=k [ y=#0]
Also, h? + k2= (h - 2x)2 + k2
= h? + k2= h? + 4x% - 4hx + k2
= 4x2 —4hx=0
A B = 4x x-h)=0
(L.9) 4.6) L - L x20)

Then point P will be of the form (0, b) as any
point on the y-axis will have x-coordinates 0.

We know that AP = PB
JO-12+ (-5 = J(4-02+(6-b)>

Required point = (h, k) = (x, y).
Alternative Method:

In any right triangle, the midpoint of the
diagonal is equidistant from the three vertices.

Hence, the coordinate of the point are

J1+(6-57 = J16+(6-b) (ﬂ M) e (c.y)
1+(b-52=16+(6-b)’ 22l
1+b2+25-10b=16+36+b2-12b @TrickApplied

12b-10b=152-26
2b=26=b=13
Hence, point P is (0, 13).

= Step 1. Consider new point to be P (h, k)
= Step 2. Determine PO, PA and PB using distance
formula and equate them.
= Step 3. Solve 2 terms at a time to get required point.
14. The coordinates of the point which is
equidistant from the three vertices of the
AAOB as shown in the figure is:

15. A circle drawn with origin as the centre

passes through (1_23,0). The point which does

Y
1 not lie in the interior of the circle is:
(0, 2y)|A (-_3 1) (2 Z)
@ |5 ® (23
-1 5)
C) |5 — D) | -6, =
ofs3]  ofe]
Ans. (D)
X'¢ 5 B >X Explanation: It is given that centre of the circle
(2x, 0) S . 13
A is origin O (0, 0) and it pases through B 0].
Yl
A x y) ® %) = Radius of circle = Distance between
13
X X ==
@ (33) o (23] 00 s 2.0)
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(55T oo 3]

13_
2
We know that the point which does not lie

in the interior of circle will be at a distance
greater than the radius from the centre

6.5

(A) Distance between (0, 0) and (—% 1)

= \/(—%—0)2+(1—0)2 = %+1

2 =§=1.25
16 4

Clearly, 1.25 < 6.5

= Point (_73 1) lies in the interior to the
circle.

(B) Distance between (0, 0) and (2, Z)

3
2
- ,/(2-0)%(1-0) = /4+49
3 9
36+49 [85 922
= = —:—:3.1
Vo Ve 3

clearly 31 <65

= Point (2, g) lies in the interior of the circle.

(C) Distance between (0, 0) and (5, —%J

2
-1 1
= JG-0)? (—-0) = [25+=
\/( ’+3 V2t
_ [T _1004_, .
4 2

Clearly, 502 < 6.5.

= Point (5, _71) lies in the interior of the circle.

(D) Distance between (0, 0) and (—6, %)

2
? \/(—6,—0)2+(§—O) =,/36+§
2 4
 [i#a+25_ [i69_13
N 4 N4 2

= 6.5 = radius

So the point (—6, g) lies on the circle and

not in the interior.

16.

Ans.

17.

Ans.

18.

A line intersects the y-axis and x-axis at

points P and Q, respectively. If (2, -5) is the

midpoint of PQ, then the coordinates of P and

Q, respectively are:

(A) (0,-5)and (2,0) (B) (0, 10) and (-4, 0)

(©) (0,4) and (-10, 0) (D) (0, -10) and (4, 0)
[CBSE 2017]

(D)

Explanation: Let coordinates of P be (0, y) and

coordinates of Q be (x, 0).

A

P(O.y)

R(2,-5)

s

Q(x0)

v
Midpoint of P (0, y) and Q (x, 0) will be

R(O+x'y+OJ

5 7 [Mid point of line segment

joining (x1, y1) and x,, y2) = X1+Tx2'yl+'-"2 ]

2
But it is given that midpoint of PQ is (2, -5).
O0+x

Comparing the two, we get T=2 and
y+0 _ _5
2

= x=4andy=-10.

= Coordinates of point P = (0, y) = (0, -10) and
coordinates of point Q = (x, 0) = (4, 0).

If the distance between the points (4, p) and
(1, 0) is 5, then the value of p is:
A) 4 B) +4
© -4 (D) 0

[CBSE 2020, 17, 11]
®)
Explanation: It is given that distance between
(4.p)and (1,0)=5

= J1-42+(0-p)? =5

= 3+ (-p) =5= Jo+p?=5

= 9+p2=25=p?=16=>p=14
Hence, the required value of p is + 4.

If the points A (1, 2), O (0, 0) and C (q, b) are
collinear, then:

A) a=b B) a=2b

(C) 2a=b D) a=-b

[CBSE 2020, 15, 11]
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Ans. (C)
Explanation: Let the given points A (1, 2), B (0,
0) and (a, b) be represented by (xq, Y1), (X2, Yo)
(3, y3). It is given that the points A, B, C are

- %[1 (b)+0+a()= %[—b+20]

Since points A, B and C are collinear
= Area of AABC =0

collinear. 1
We know that the area of triangle ABC, A = 5 (Qa-b)=0
1
=5[x1(yg—yg)+xz(y3—g1)+><3(y1—y2)] = 2a-b=0
= 2a=b
= ‘% [10O-b)+0(b-2+a((2-0) ‘ Hence, the required relation is 2a = b.

EXERCISE 7.2

State whether the following statements are true or false. Justify.

1. AABC with vertices A (-2, 0), B (2,0) and C (0, 2) 2. Point P (-4, 2) lies on the line segment joining
is similar to ADEF with vertices D (-4, 0), the points A (-4, 6) and B (-4, -6).
E (4,0) and F (0, 4). Ans. True.
Ans. True. Y
We know that distance between the points A (-4, 6) +6
2 2
(1. D) and G ). d = (X0 ) (%= 4) T4
Distance between A (-2, 0) and B (2, 0), P(4.2) +2
Xl < 1 ] ] 1 [l 1 > X
AB = \(2-(-2) +(0-07 =42 =4 AN L VRS
Distance between B (2, 0) and C (0, 2), T2
0-22+Q2-07 -Va+4=8=22 ‘ T
Distance between C (0, 2) and A (-2, 0), B(-4.-6) +-6
v
CA= (-2-0)%+(0-2)? =J4+4=8=22 Y
Distance between D (-4, 0) and E (4, 0). 3. Points P (0, 5), (0, -9) and (3, 6) are collinear.
DE = V(4-(-4)? +(0-0 =87 =8 Ans. False.

. Let three given points be represented as (X1, y1)
Distance between E(4, 0) and F (0, 4), ~ (0. 5)(a, Uy) = (0. ~9)(x3. y3) = (3, 6). For the

EF = V(0-4+(4-0)? =J16+16 =432=42 points to be collinear, the area of the triangle

f d by them i .
Distance between F(0, 4) and D (-4, 0), ormed by them 15 zero

FD = V(-4-0)? +(0-4)* =V16+16
=\/§=4\/§

Area of triangle,

A= %[xl(y2—93)+x2(y3_91)+x3(‘_41‘92]

AB 4 1 BC 242 1 CA 242 1 -l 0c9-6+0®-5+36G+9)
NOW'—=—=—'—=—=—.—=—=— 2
DE 8 2" EF 42 2'FD 42 2
_, AB_BC_CA - L0+0+304)
DE EF D 2
We see that sides of AABC and AFDE are =3x7=21%0
proportional, hence AABC is similar to ADEF. Hence, the points are non-colliner.

D (-4.0)
4, Point P (0, 2) is the point of intersection

A (2,0
Y of y-axis and perpendicular bisector of line
q N7 g Nl segment joining the points A (-1, 1) ad B (3, 3).
Ans. False.
/ \ / \ (1Y) and (2.4 d = o, —x P+ (y, -y, )2
B a7 C E 47 F

2.0) ©.2) “.0) ©.4) Also, we.know that points lging on
perpendicular bisector of the line segment
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joining two points is equidistant from these two
points.

.. PAie, distance between P (0, 2) and A (-1, 1)

PB ie. distance between P (0, 2) and B (3, 3)

(3-0%+(3-2)* ={0+1=410
Clearly, PA # PB.
Hence, point P does not lie on perpendicular
bisector of AB.

5. Points A (3, 1), B (12, -2) and C (0, 2) cannot
be the vertices of a triangle.

Ans. True.

Let three given points be represented
as A (x1. Y1) = (3. 1). B (x2. yo) = (12.-2)
and C (x3, y3) = (0, 2).

Area of AABC = % [x1 (Y2 - y3)

+ X2 (Y3 — Y1) + x3y1 - Y2

- %[3(-2-2)+12(2-1)+0(1—(—2))]

- %[3 4) + 12 (1) + 0@)] = %[-12 +12]=0

Since area of AABC =0

= Points A (3, 1), and B (12,-2) and C (0, 2) are
collinear. i.e, they cannot be the vertices of a
triangle.

6. Points A (4, 3), B (6, 4), C (5,-6) and D (-3, 5)
are the vertices of a parallelogram.
[CBSE 2012]

Ans. False.

We know that opposite sides of parallelogram
are equal in length.

D (-3, 5) C (5,-6)

A4, 3) B (6, 4)

We know that distance between the points

(1. ) and (3, u) d = 0, ~ ) 4y, ~u,

Distance between A (4, 3) and B (6, 4)
AB = (6-4)2 +(4-3)2

- V22412 =Ja+1=45
Distance between B (6, 4) and C (5, —6)

BC = v(5-6)° +(-6-4)?

Ans.

= 12 +(-10)? =J1+100 = 101

Distance between C (5, -6) and D (-3, 5)

D= V(5-0)" +(0-0)’ =520 = /5% =5
= J25+1=426
Distance between D (-3, 5) and A (4, 3)
DA = J(4+3Y +(3-57 =\7% +(-2)°
_ Ja9¥E =53

as AB # CD and BC # DA.

Hence, the given vertices are not vertices of
parallelogram.

. A circle has its centre at the origin and a

point P (5, 0) lies inside the circle. The point Q
(6, 8) lies outside the circle.

True.
We know that

1.y ond (2.2 d = o, —x P4y, -y,

Distance between centre O (0, 0) and point P (5, 0)
that lies on circle will given us radius.

= Radius =

Y(5-0/ +(0-0 =\/52—0? = /5% =5
Distance between O (0, 0) and point Q (6, 8)
0Q = V(6-0) +(8-0) =62 +8? =/36+64

= 4/100=10

Clearly the distance OQ > radius.

Thus we can say that point Q (6, 8) lies outside
the circle.

@ Trick Applied

= Determine distance OP and OQ using distance formula

8.

and check if OQ is greater than OP.

The point A (2, 7) lies on the perpendicular
bisector of line segment PQ joining the points
P (6, 5) and Q (0, -4).

Ans. False.

We know that if A (2, 7) lies on the perpendicular
bisector of B (6, 5) and Q (0, -4). then

AP = AQ
We know that distance between the points

(1. D) 0nd 62 4. = J(x, ~x P +(y, -,

AP = (6-2)% +(5-7)2 =42 +(-2)?
- VI6¥4 =20

AQ = V(0-27 +(~4-7)% = (-2 +(-11)?
= J4+121=4125
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Since AP # AQ.

A (2, 7) does not lie on the perpendicular
bisector of PQ.

9. Point P (5, -3) is one of the two points of

trisection of the line segment joining points A
(7,-2) and B (1, -5). [CBSE 2012]

Ans. True.

Let point P (5, -3) divide the line segment

joining the points A (7, -2) and B (1, -5) in the

ratio m:1 internally.

Using section formula,

Coordinate of point P will be

[m(1)+1(7) m(—5)+1(—2)]_ [m+7 —Sm—Z]
m+1 m+1 Lm+1 m+1

According to the question

(5.-3) = (m+7 —5m—2)
ST Am+l m+l
=5= "% gng-3- 2>M=2
m+1 m+1

=S>5m+1)=mM+7)and3(m+1)=5m+2
=5m+5-m-7=0andBm+3-5m-2=0
=4m-2=0 and-2m+1=0
= m=1

2
Hence, point P divides the line segment AB
in the ratio 1:2. Thus point P is the point of
trisection of AB.

10. Points A (-6, 10), B (-4, 6) and C (3, -8) are

collinear such that AB = %AC.

Ans. True.

108

It is given that points A, B and C are collinear.
This means area of AABC = 0.

Here, A (x1, y1) = (-6, 10), B (x5, y2)
=(-4.6). C(x3.y3) = (3.-9)
Area of triangles, A

= %[X1 Y2 = y3) + x2 (Y3 - Y1) + x3 Y1 - Y2)]

= % [- 6 (6 - (-8) + (-4)(8 - 10) + 3(10 - 6)] ’

- %[—6 (14) + 72 + 3(4)]‘
1

= 5[—84+72+12]‘:O

This shows that the given points are collinear.
. *® °

A B C
(-6.10) -4.6) 3.-8
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11.

Ans.

12.

Ans.

Distance between A (-6, 10) and B (-4, 6),

AB = (=4 (-6)) +(6-10)?

= J(c4+6)2 +(=4)? =22+ 42
= J4+16=420=25 ()
Distance between A (-6, 10) and C (3, -8),

AC = \/(3—(—6))2 +(-8-10)°

= J(3+6)° +(-18)" =v92 +182 =81+ 324
= 405 =4/81x5=95
From eqgn (i) and (ji),

AB= 2ac
9

i)

which is the required relation.

Point P (-2, 4) lies on a circle of radius 6 and
centre C (3, 5). [CBSE 2014, 13]

False.

We know that if the distance between the
centre and point P is equal to the radius, then
the point lies on the circle. Distance between
centre C (3, 5) and point P (-2, 4)

We know that distance between the points

1.y ond (2.2, d = o, —x P 4y, -y,

pC = V(2-3)2 4 (4-5) = (=57 +(-1)?

_ J25+1=+26

Clearly, PC # radius (6)

Hence, point P (-2, 4) does not lie on the circle
with centre C (3, 5) and radius 6.

The points A (-1,-2), B (4, 3), C (2, 5) and D (-3, 0)
in that order from a rectangle.  [CBSE 2013]
True.

We know that opposite side of a rectangle are
equal and also its diagonals are equal and
bisect each other.

A(-1,-2),B (4. 3),C(2 5 and D (-3,0)

Distance between A (-1, -2) and B (4, 3)
AB =

V-2 +6-(-2) =4+1)7 +(3+27
- J2452 =502

Distance between B (4, 3) and C (2, 5)

5c - V2-4) +(5-37 =\(2)* + (2
= Vara=2{2




Distance between C (2, 5) and D (-3, 0)
CD = V(-3-27+(0-57 = (-5 +(-5)
= {2452 =52
Distance between A (-1, -2) and D (-3, 0)
AD = J(=3+1)2 +(0+2)? =\(=2)? + 22
= J4+4=2\2
Distance between A (-1, -2) and C (2, 5)

AC= J2-Of +(5- () = J2+1)+(5+2)

= V32477 = /9149 =58

Distance between B (4, 3) and D (-3, 0)
BD = V(=347 +(0-3 =\(-7) +(-3)?

= J49+9=458
Clearly, AB = CD, AD =BC and AC =BD

i.e, opposite sides are equal and diagonals are
also equal.

Hence, points A (-1,-2),B (4, 3), C (2, 5) and

D (-3, 0) form a rectangle.

EXERCISE 7.3

1. Name the type of triangle formed by the
points A (-5, 6), B (-4, -2) and C (7, 5).

Ans.

To find the type of triangle, first we determine
the length of all three sides.

Using distance formula,

d= \/XZ_Xl 91)
Given points are
A(-5.6),B(-4,-2) and C (7, 5)

AB = \(=4+572 +(=2-6)2 =412 +(-8)?
- J1+64=65

BC =7 -(-4)Y +(5-(-2))?

(7+4)2+(5+2)?
= V112472 = 121+49 =170
AC= (7452 +(5-6)2 =122 +12

- J144+1=4145

We see that AB # BC # AC.
Also, BC? # AB? + AC2
Hence, it is not a right angled triangle.

Hence, the required triangle is scalene because
all its sides are of different lengths.

@ Trick Applied
= Step 1. Determine AB, BC and AC using distance
formula

= Step 2. Check the conditions for type of triangle:
® [f two sides equal, then, isosceles triangle.
® [f sides satisfy Pythagoras theorem then right
angled triangle.
® [f all sides equal, then equilateral triangle.

® [f none of the sides are equal, then scalene triangle.

2. Find the points on the x-axis which are at a
distance of 2v/5 from the point (7, —4). How
many such points are there?

Ans.

Ans.

We know that any point on x-axis is of the form
(x. 0).

Let P (x, 0) be the point on x-axis having 2./5
distance from the point Q (7, -4).
Distance between P (x, 0) and Q (7, -4) using

distance formula, d = \/(X2 —X1)2 +(‘.42 —91)2

PO = J7=x)? +(-4-0) =\J(7—x)2 +16

By given conditions

PO= 245
(PQ)? = (245)
(7 -%)%+ 42 = (245)°

49 + x2 - 14x + 16 =20
x?-14x+45=0
x2-9x-5x+45=0
[using factorisation method]

L A

= x(x-9)-5x-9)=
= x-9x-5=
= x=9, 5.

Hence, there are two points that lie on x-axis,
which are (5, 0) and (9, 0), having a distance of

24/5 from the point (7, -4).

. What type of a quadrilateral do the points A

(2,-2),B (7, 3), C (11, -1) and D (6, -6), taken
in that order, form?

To find the type of quadrilateral, we will find
the length of all four sides and the length of
diagonals.

We know that distance between points (x1, Y1)
and (x2, o)

d= \/ X2‘X1 91)

Here A (2,-2), B (7, 3),C(11,-1) and D (6, -6)
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AB = J(7-2)% +(3+2)? =52 + 52
= J25+25=5\2

BC = y(11-7)? +(-1-3)? =/4? +(-4)?
= J16+16=+32=42

CD = V(6-11)2 +(-6+1)% =52 +(-5)?
_ J25+25=5\2
AD = \/(6—2)2+(—6+2)2 =\/42+(_4)2

- V16+16=\32=42

Diogonal, AC = (11-2)2+(=1+2)? =92 +12

= J81+1 = @
Diogonal BD = \[(6-7)? +(-6-3)% =12 +9
= J1+81=482
Here, we see that length of opposite sides
AB=DC
AD=BC
A@2,-2) D (6, — 6)
............ 5.,
B (7, 3) c(11,-1)

Also, length of diagonals
AC=BD

This shows that the given quadrilateral is a
rectangle.

@ Trick Applied
= Step 1. Determine AB, BC, CD and AC using distance

formula

= Step 2. Check the conditions for type of quadrilateral

® [fall sides are equal and diagonals also equal then
square.

® [fall sides are equal but diagonals not equal then
rhombus.

® [fopposite sides are equal and diagonals also equal
then rectangle.

4. Find the value of a if the distance between

Ans.

110

the points A (-3, -14) and B (a, -5) is 9 units.
[CBSE 2017, 11]

It is given that distance between the points
A (-3,-14) and B (a, -5) is 9 units.

We know that distance between 2 points
(x1. y1) and (x,. yz)

9=l

yz Yy )2
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Ans.

Ans.

According to the question,
AB =9
J@a-37 +(-5+147 =)
Squaring both sides, we get
@+37?+©9?=9)7?
= (@+3)?2=0=>a=-3

Hence, the required value of a is -3.

. Find a point which is equidistant from the

points A (-5, 4) and B (-1, 6)? How many
such points are there?

Let P (r, s) be the point which is equidistant
from points A (-5, 4) and B (-1, 6)

We know that distance between the points

(1.9 0nd 6242 0= J(x, ~x Y +(y, -,

- PA = PB = (PA)? = (PB)?
=(5-N2+@-92=(1-n2+ (6-59)2
= 25+r2+10r + 16 + s2-8s

=1+r2+2r+36+s2-12s
=25+10r+16-8s=1+2r+36-12s
= 8r+4s+4=0

= 2r+s+1=0 ()
Midpoint of AB = (ﬁﬁ) =(-3,5)

2 2
At point (-3, 5) from egn (i), we get
= 2r+s=2(-3)+5=-6+5=-1
= 2r+s+1=0

Hence, midpoint of AB satisfies egn (i). This
implies that there are infinite number of points
which satisfy egn (i) are equidistant from points
A and B.

Replacing r, s with x and y in the above egn. we
get
2x+y+1=0

. Find the coordinates of the point Q on

the x-axis which lies on the perpendicular
bisector of the line segment joining the points
A (-5, -2) and B (4, -2). Name the type of
triangle formed by the points Q, A and B.

Let Q (x, 0) be the point on the x-axis which lies
on the perpendicular bisector of AB

QA= QB = (QA)? = (QB)?
=(-5-x2+(2-02=4-x2+(2-0)2
=25+x2+10x+4=16+x2-8x+4
= 10x + 8x=16-25
= 18x=—9:>x=_71

Hence, the point Q is (_71 J




7.

Ans.

2 2
ORI

— QA2 81+4 81+16 97
41 4 4
= QA:_‘/;W units

Now 057- 4 *%)2+(—2—o)2 - (9j2+<_z)2

o QB?- %+4=81+16=£

4 4
= (QB= _‘/? units

(4+5)% +(=2+2)% =4/9? =9 units
= AB=9unitsand QA =QB = @ units

Hence, AQAB is an isosceles A.

Find the value of m if the points (5, 1), (-
and (8, 2 m) are collinear.

[CBSE 2019, 15, 14, 10]

2,-3)

Let the given points be represented as A (x1, Y1)
=(5.1).B (x2.y2) = (-2.-3) and C (x3, y3) =
(8,2 m)

Since, the points A, B and C are collinear.
= Area of AABC =0

:>%[X1(92_93)+X2(93_91)*‘)(3(‘:/1_92)]:0
= %[S(—3—2m)+ )2m-1)+8(1-(3)]=0
= %[—15—10m—4m+2+32]:0

- % [-14m+19] =

= -14m +19=0
- _19
T 14

Hence, the required value of m is %

@ Trick Applied

= Collinearity Condition:

8.

If three points A, B and C are collinear and 3 lies

between A and C, then,

® AB+ BC=AC AB BC and AC can be calculated
using the distance formula.

® The ratio in which B divides AC, calculated using
section formula for both the x and y coordinates
separately will be equal.

® Area of a triangle formed by the three points is zero.

If the point A (2, —4) is equidistant from P (3,
8) and Q (-10, y), find the values of y. Also
find distance PQ. [CBSE 2014, 12, 11, 10]

Ans.

Ans.

It is given that A (2, -4) is equidistant from
P (3.8) and Q (-10, y).
We know that distance between the points

(1. D) 0nd 62 4. = J(x, ~x P +(y, -,

= Distance between P (3, 8), A (2, -4) =
Distance between A (2, -4) and Q (-10, y)

(2-37+(-4-87 = \(-10-27+(y+4)’

— V124192 \’12 + y+4

Squaring both sides, we get
12+ 122 =122 4+ (y + 4)2
= 1+144=144+y?+ 16 +8y
= y2+8y+15=0
= y2+5y+3y+15=0
= yly+5+3y+5=0
= Y+5y+3)=0
Ify+5=0theny =-5
y+3=0theny=-3
Distance between P (3, 8) and Q (-10, y) when
y=-3
PQ = \(-10-3)° +(-3-8)’

= J132 +(-11)% = 1694121 = 290

Distance between P (3, 8) and Q (-10, y) when
y=-5

= J(-10-3)? +(-5-8)? =/(-13)? +(-13)?

- J169+169 =213

Hence, the values of y are -3 and -5 and the
corresponding values of PQ are +290 and

1342

. In what ratio does the x-axis divide the

line segment joining the points (-4, -6) and
(-1, 7)? Find the coordinates of the point of
division. [CBSE 2020, 19, 12]

Let P be the point that divides the points
(-4, -6) and (-1, 7) in the ratio m:1.

Coordinates of point P will be given by

(m(—l) +1(-4) m(7)+ 1(—6)]

m+1 m+1
-m-4 7m-6 _
Slm+1l’ m+1 ()
But according to the question, the line segment
is divided by x-axis.

= y coordinate of point P =0
- 7m-6
m+1

=0=>7/Mm-6=0=m-=

N o

Hence, the required ratio is 6:7.
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m+1" m+1
[using egn. (i)]

-m-4 7m-6
Coordinates of pointP = | 7 1

Butm=6:7
Also y coordinate = 0

D 4
= coordinate of point P = 76 .0
+7+1
-6-28
= 67 0|= (ﬁ o)
+=+1 13°
7
@ Trick Applied

= Finding ratio given the points:

To find the ratio in which a given point P (x, y) divides

the line segment joining A (x1, y1) and B (xo, yo).

® Assume that the ratio is k:1

® Substitute the ratio in the section formula for any
of the coordinates to get the value of k.

) kx, +x;
k+1

Since, x1, X2 and x are known, k can be calculated. The
same can be calculated from the y-coordinates also.

10. Find the ratio in which the point P(%, %J

divides the line segment joining the points
A (% %) and B (2, -5). [CBSE 2015]

Let the point P(% %) divide the line segment

joining points A(% g) and B (2, -5) in the

ratio mn.

By section formula, coordinates of point P are
given as:

2m+2 —5m+§n
(mx +nx, my2+ny1J: 2 2

2
m+n ' m+n m+n’' m+n
n 3n
2m+— -5m+—
4 12 m+n m+n
On equating the coordinates, we get:
n 3n
2m+— -5m+—
3. 2and 2 - 2
4 m+n 12 m+n
- 3 _ 4m+n and 3 = -10m+3n
4~ 2m+n) 12 2(m+n)
= 3(m +n)=2(4m +n) and 5(m + n)
=6(-10m + 3n)
= 3m +3n=8m+ 2n and 5m + 5n
=-60m + 18n
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= 5m-n=0 and 65m-13n=0

= Sm=nand 13(5m-n)=0
m 1 m 1
m_- ogd M-=

= i an paal

Hence, the required ratio is 1:5.

.If P (9a - 2, -b) divides line segment joining

A (3a + 1, -3) and B (84, 5) in the ratio 3:1,
find the values of a and b. [CBSE 2010]

It is given that P (9a - 2, -b) divides line
segment joining A (3a + 1,-3) and B (8a. 5) in
the ratio 3:1.

P(Qa-2-b)

[ o
ABa+1,-3) B (8a, 5)

By section formula, the coordinates of P are
given as:

1o MyXy 192”"291]
m1+m2 m1+m2

[mx+mx m

3(8a)+1(3a+1) 3(5)+1(-3)
- 3+1 ©3+1

24a+3a+1 15-3
D (9a-2,-b)=( ar’at J

4 4
s 9g -7 = 27a+1 ond_b:15—3
4
= 36a-8=27a+1 and -4b =12
= 360—27azl+8cmdb:£
(-4)
= 90=9 and b=-3

= a=1 and b=-3

Hence, the required values of a and b are 1 and
-3.

.If (a, b) is the midpoint of the line segment

joining the points A (10, -6) and B (k, 4) and
a - 2b = 18, find the value of k and the
distance AB. [CBSE 2012]

It is given that (a, b) is the midpoint of line
segment AB, where A (10, -6) and B (k, 4).

We know that midpoint of line segment joining

X, +X +
points (x1, yp) and (. yo) = [1—2 M]

2 2
. (@b) = (10+/<’ —6+4J
2 2

Equating coordinates on both sides, we get

a= 10+k and b = -6+4
= a= 10+k and b = _72=—1 @)




Also, it is given that

a-2b=18 [As b =-1]
= a-2(-1)=
= a+2=18=a=16
Putting the value of a in egn (i), we get
_10+k _ 16
2
= 10+k=32=>k=22 (i)

Hence, the required value of k is 22.
Distance between A (10, -6) and B (k, 4)

- Jk=10)2 +(4=(-6))?
_ J22-10)? +(4+6)

- (127 +(10)* =144+100 =244 = 261

Hence, the required value of k is 22 and the
required distance AB = 2v61 .

[From egn (i), k = 22]

13. The centre of a circle is C (2a, a - 7). Find
the values of a if the circle passes through

the point P (11, -9) and has diameter 102
units. [CBSE 2019, 14]
Ans.

Itis given that C (2a, a - 7) is the centre of the
circle and point P (11, -9) lies on the circle,

Diameter = 10+/2 units .

P(11,-9)
Diameter = 1082 [Given]
Radius = Diameter _10J2 10v2 . 5

2

We know that distance between center C and
point P will give us the radius of the circle.

Radius of circle = Distance between
P(11,-9)and C (2a,a-7)

= 507 = V2a-112+(a-7+9)

- 542 - JQa-1172+(a+2)?
Squaring both sides, we get
(5v2) = (2a-11)%+ (@ + 2)2
50 =4a%+121-44a+a’+ 4+ 4a
50 = 5a% - 40a + 125

a’?-8a+15=0
[By factorisation method]

-5a-3a+15=0
A@-5-3@-5=0
(@-5@-3)=
= a=5,3
Hence, the required value of a = 3, 5.

14. The line segment joining points A (3, 2) and B
(5, 1) is divided at point P in the ratio 1:2 and
it lies on the line 3x - 18y + k = 0. Find the
value of k. [CBSE 2012, 10]

Ans.
It is given that line segment joining the points
A (3,2) and B (5, 1) is divided at point P in the ratio
12.

.. Coordinates of points by section formula
_ ( Xyt MX My, +moy, ]

I’)’11+I’)’)2 I’)’11+I’)’12

Coordinates of point P = 11(S)+ 203) 10+ 2(2)}

1+2 142

_ (5+6 1+4) (11 5)
3 3 3'3

Also, it is given that P lies on line

3x-18y+k=0
3(“) 18(5)+k:o
3 3
= 11-30+k=0=-19+k=0
= k=19

Hence, the required value of k is 19.

15. Find the coordinates of point R on the line
segment joining points P (-1, 3) and Q (2, 5)

such that PR = %PQ. [CBSE 2015, 12]

Ans.
- 3 - 2 °
P-1.3) R(x-y) Q(2.5)
PR 3 PQ 5
Iti that —< — =
is given tha PQ z PR =3
PR+RQ E PR RQ 5
PR 3 PR PR 3
= @ - E_]_ = @ :E=2
PR 3 PR 3 3
= RQ:PR = 2:3 = PRRQ = 3:2

Let R (x, y) be the point which divides the line
segment joining points P (-1, 3) and Q (2, 5) in
the ratio 3:2.

By internal section formula

mx.+mx, my.+m.y
12 21 172 21
(x.y)=( : ]

I’)’11+I’)’)2 m +I’)’)2
(3(2)+2(-1) 3(5)+2(3)
d={"32 T 302
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16.

Ans.

=

1.

Ans.

N4

_ (6—2 15+6)_(i g)
5 5 55
Hence, the required coordinates of point R are

(5%)
5 5)

Find the values of k if points A (k + 1, 2k),
B (3k, 2k + 3) and C (5k - 1, 5k) are collinear.

[CBSE 2017, 15, 14]

We know that if three points are collinear, then
the area formed by these points is zero.

Since, points A, B and C are collinear.

.. Area of AABC,A=0

1 )
5 [x1(y2 - y3) + xaly3 - y1) + x3y1 - Y2 = 0 .(0)

Here, A (x1. y1) = (k+1, 2K). B (x2. yo) = (3k 2k + 3)
C(x3. y3) = (5k -1, 5k
Putting theses value in egn (i), we get
% [(k + 1)(2k + 3 = 5K) + 3k(5k - 26)
+ (5k-1)(2k-2k-3)=0

% [(k +1)(- 3k + 3) + 3k (3K) + (5k - 1)(=3)] = 0

and

= %[-3/<2+3/<-3/<+3+9/<2-15/<+3]=o

U

%[6k2—15k+ 6]=0

6k2-15k+6=0

22 -5k+2=0

22 -5k-2=0

U2 -4k-k+2=0
2%k-2-1kk-2=0
k-22k-1)=0
k=2,

4y

Ll

N~

17.

Ans.

Hence, the required values of k are 2 and %

Find the ratio in which line 2x + 3y-5=0
divides the line segment joining the points

(8, -9) and (2, 1). Also find the coordinates of
the point of division. [CBSE 2010]

Let the line 2x + 3y — 5 = O divide the line
segment joining the points A (8, -9) and B (2, 1)
in the ratio m:1 at point P.
.. Coordinates of P, using section formula
1) = (m1x2+m2x1 m1y2+m2y1\]
m +m, m +m,

. y) = (2m+8 m_-Q}

m+1 " m+1
It is given that P lieson 2x + 3y - 5=0
_ 2(2m+8)+3(m—9)_5 -0
m+1 m+1
=202m+8)+3mM-9) -5(m+1)=0
=4m+16+3m-27-5m-5=0

= 2m-16=0

= m=§=8
2

= m1l=281

- Coordinates of point P = (2”""'8 m—9)

m+1 " m+1

1520 29).2.3)
53

Hence, the required point of division is (% %J

EXERCISE 7.4

If (-4, 3) and (4, 3) are two vertices of an
equilateral triangle, find the coordinates of
the third vertex, given that the origin lies in

the interior of the triangle. [CBSE 2011]
y
A
A(-4.3) B4 3)
X'€ o) >X
Cky)
v
M
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Let the third vertex of the equilateral triangle
be (x, y).

The vertices of the triangles will be
A (-4,3).B(4.3) and C (x. y)
We know that in an equilateral triangle

AB =BC=AC
= AB? =BC? = AC?
Taking the first two parts

AB? = BC?

We know that distance between the points

1.y ond (2.2 d = e —x 4y, -u,
= 4+492+(B-3)2=(x-42+y-23)?

= 82402 =x2+16-8x+y2+9-6y
= 64 =x2-8x+y2-6y+ 25




2.

Ans.

= x2+y?-8x-6y-39=0 0)
Taking the first and third parts

AB? = AC?
We know that distance between the points

(1. yp) and (a2 d = (i, —x P 4y, ~u,

= 4+42+(B-32=x+42+(y-23)?

= 824+ 02 =x2+16+8x+y2+9-6y
=x2+y?+8x-6y-39=0 (i)
Subtracting egn (i) from eqgn (i), we get

2+ y2 +8x— 6y - 39) - (x2 + y2 - 8x -6y -39) =0
= 16x=0=>x=0

Putting the value of x in eg" (i), we get

= 0+y2-8(0)-6y-39=0

= y2-6y-39=0 (i)
We know that solution of eg" ax? + bx + c =0 is

"o -b+vb%-4ac
N 2a
Solution of eqgn (iii) will be

y- ~(-6)/(-6)’ ~4(1)(-39)

2(1)

_ 6+Vv36+156

2
y- 6192 =62\2/E=3\/@

2
= y=3143
= yYy=3+4/3 ory=3-43

It is given that origin lies in the interior of the
triangles and the x-coordinate of the third
vertex is zero.

The value of y should be negative.
. Third vertex, C (x, y) = (0, 3-4/3)

Points A (x1, Y1), B (x5, Y5) and C (x3, y3) are
the vertices of AABC.

(i) The median from A meets BC at D. Find the
coordinates of point D. [CBSE 2010]

(i) Find the coordinates of the point P on AD
such that AP:PD = 2:1. [CBSE 2010]

(iii) Find the coordinates of points Q and R on
medians BE and CF respectively, such that
BQ:QE = 2:1 and CR:RF = 2:1.

(iv) What are the coordinates of the centroid
of the triangles ABC?

Itis given that A (x1, Y1), B (x2, y2) and C (x3, ya)
are the vertices of AABC.
() We know that median bisects the apposite

side into two equal parts ie., D is the
midpoint of BC

= BD=DC
A(Xl-‘_-/l)

By, D Clx3.u3)

Coordinates of midpoint of BC ie. D

_ (x2+x3 y2+y3)
2 2

D= (X2+X3 y2+y3)
2 2
(i) Let the coordinates of point P be (x, y)

A (Xl-yl)

2

Pix.y)
1

Bxp.yy D

c (X3- 93)
It is given that P (x, y) divides the line joining
A (x1,y1) and D (ﬂ ﬂ} in the
2 2
ratio 2: 1.

By internal section formula, coordinates of
point P

12 21 1

I'I'I1+I’I’I2 I'I'I1+I’I’I2

mx_+m.x. m y2+m2yl}

Py

2(X2;X3)+1(x1) z[#)u(%)

= 2+1 ' 2+1

z(X2;X3)+1(Xl) z[%)u(%)

= 2+1 ' 2+1

Hence, the coordinates of point P are

(x2+x3+x1 y2+y3+y1)
3 ' 3

(iii) Itis given that Q and R are points an
median BE and CF such that.

BQ:QE = 2:1 and CRRF = 2:1
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Let the coordinates of point Q be (p, g)
A (Xl, 91)

B (sz 92) c (ng 93)
BE is the median of AC
= BE divides AC into two equal parts
Midpoint of AC = Coordinate of E
S - (A0 420)
2 2
= Coordinate of point Q as BQ:QE = 2:1

) !2( X, ;X3) +1(x,) 2(9“793) +1(y2)}

2+1 ' 2+1

_ (x1+x2+x3 y1+y3+y2)
3 ' 3
Hence, the required coordinates of point Q
_ (x1+x2+x3 y1+y3+y2)
3 ' 3

Now, let coordinates of point E be (s, t).
Given that, point R (s, t) divides the line
joining C (x3, y3) and F in the ratio (2:1).
X+ Xy Y+ g2)

Coordinates of point F =
oordinates or poin ( ) )

[CF is the median, F being the midpoint of
AB]

.. Coordinates of point R (s, t)
Xy + Xy Y +Y,
i !2( 5 +1(X3) 2 5 +1(y3)
2+1 ' 2+1

_ [x1+x2+x3 g1+y2+y3]
3 ' 3

Hence, the required coordinates of point R

_ (x1+x2+x3 y1+y2+y3)

3 3
(iv) Coordinates of centroid of AABC
A (x4, Y4)
F c AE
B (X9, ¥o) C (%3, ¥3)
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of all vertices all vertices
3 ' 3

[sum of abscissa sum of ordinate of J

_ (X1+X2+X3 y1+g2+y3)
3 ' 3

3. If the points A (1, -2), B (2, 3) C (q, 2) and

D (-4, -3) form a parallelogram, find the
values of a and height of the parallelogram
taking AB as base. [CBSE 2012]

Given points A (1,-2),B (2, 3), C (a. 2), D (-4, -3)
form a parallelogram.

D (-4,-3) C@a2

.4 1
A P
(1.-2
We know that, diagonals of a parallelogram
bisect each other.
i.e, midpoint of AC = midpoint of BD.
We know that midpoint of line segment having
Xy +Xy Yyt g2)
2 2
= Midpoint of AC = Midpoint of BD

(1+a —2+2) _ (2—4 3—3)
2 2 ) L2 2

B 2.3)

points (x1, Y1) and (x5, Yo) = (

1+a (-2 )
ta _(Zo
- 2 (2
= 1+_a=__2:>1+a=—2
2 2
= a=-3

Hence, the required value of a = -3.

Given that, AB is the base of the parallelogram
and a perpendicular is drawn from D to AB
which meets AB at P. So, DP is height.

Area of AABC

- % 1Wa - U3) + x2Us - yD) + x3 (U1 — Y]

= % [1B3-2)+22 +2) + (-3)(-2 - 3)] ‘

= % [1+8+15] :274:123q4units.

Also, AABC = AADC [SAS congruence criterion]




=ar (AABC) = aR (AADC) = 12 sqg. units

= Area of parallelogram = ar (AABC) + ar
(AADC)

=ABxDP =12+ 12 (i)

AB = \(1-2)? +(-2-3)?

= J(-1)? +(-5)° =V1+25
=26
Putting value of AB in egn (i), we get
=+26xDP =24

= DP = 2—4
J26
24x26 24426
T J26x426 26

12426
13

units

Hence, the required length of the height of the
1226
13

units.

parallelogram is

4, Students of a school are standing in rows
and columns in their playground for a drill
practice. A, B, C and D are the positions of
four students as shown in the figure. Is it
possible to place Jaspal in the drill in such
a way that he is equidistant from each of
the four students A, B, C and D? If so, what
should be his position?

10
: ‘
B
8
7
6
Rows
5 L ©
A C
4
3
2
1
IE

1234567 8 910111213

Columns% Teacher

Ans.

Yes , we can place Jaspal in the drill.

By observing the given diagram we get to know
the positions of the students A, B, C and D
forming a quadrilateral.

So the vertices of this quadrilateral will be as
follows A (3,5).B(7,9).C (11,5 and D (7, 1).

To find the type of this quadrilateral , we have
to calculate its all sides and also its diagonal.

B(7.9)

D(7.1)

To find the type of quadrilateral, we will find all
its sides

We know that distance between the points

1.y ond (.2, d = o —x 4y, -u,

AB = (7-3)2+(9-5)2 =+/42 + 42
= V16+16=32=42
AB = 42

BC = Y(11=7)2 +(5-9)2 = /42 +(<4)?
= J16+16=42
CD = J11-7)2+(5-1)? =42 +4
- J16+16=42
AD = \(7-3)2 +(1-5) =/42 +(-4)>
= JV16+16=42
Now, we will find length of diagonals

AC = JA1-32+(5-57 =+/8% =8

BD = J(7-7)2+(1-9)> =y(-8)* =8
= AB =BC=CD =DA and AC=BD

which represent a square with all its sides
equal and diagonals equal.

We know that diagonals of a square bisect
each other, so if P should be the position of
Jaspal at which he is equidistant from A, B, C
and D.

.. Coordinates of point P = Midpoint of AC
_ (3+11 5+5)_(5 9)_(7 5)
2 2 ) \22) V™

Hence, the required position of Jaspal is (7, 5).

5. Ayush starts walking from his house to

his office, Instead of going to the directly,
he goes to a bank first, from there to his
daughter’s school and then reaches the
office. What is hatisthe extra distance travet
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radistance travelled by ed by Ayush in
reaching his office (Assume that all uetha-
talled distances covered are in straight lines).

The house is situated at (2, 4), bank at (5, 8),
school at (13, 14) and office at 13,26) and
coordinates are in km.

Ans.
By given condition, we draw a figure in which
every place is indicated with its coordinates.

(13,26) Office

(13.14)
Daughter's school

7 (5.8) Bank

(2. 4) House

We know that distance between the points
(X1, y1) and (x2, yo).

d = (o =x1) +(, - v,

*1 | DIKSHA 2.0

Recommended by NCERT
(Selected top questions)

1. The coordinate of a point A, where AB is the
diameter of a circle whose center is (2, -3)
and B (1, 4) are:

Ans.
Let the coordinates of A be (x, y)
x, y) 02 -3) (1,4)
A B

Midpoint of AB,

x+1_ 2, ytd_ 4

2 2
x=4-1=3

and y= -6-4=-10

Coordinates of A are (3, -10).
2. Prove that the points (a, 0), (0, b) and (1, 1)
are collinear if, l+1 =1.
a b

Ans.
If points are collinear, then area of triangle = 0

e, % (W2 - Y1) + XaUs - y) + x31 - y2)] =0

%[A(b—1)+0+1(0—b)]:0
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Distance between house and bank
= J(5-2) +(8-4)
= V32442 =9+16 =425=5 km

Distance between bank and daughter’s school
= J13-52+(14-8)? =82 +62
= J64+36=+100=10 km

Distance between daughter’s school and office

= J13-13)2 +(26-14)2 =40 +122
= V144 =12 km

Total distance travelled =5 + 10 + 12 = 27 km
Distance between house and office

= J13-2)% +(26-4)% =J(11)% +(22)?

= J121+484
= /605=2459 = 246 km

Extra distance travelled = 27 - 246 = 24 km

Hence, Ayush travels an extra distance of 2.4
km in reaching his office.

ab-a-b=0
a+b=ab
Divide both side by ab
a b _ab
ab ab ab
1,1_
b a
11
Hence, E+E =1

3. Prove that the area of a triangle with
vertices (t, t-2), (t+ 2, t+ 2)and (t + 3, t) is
independent of t.

Ans.
Let A, B and C are the vertices of a triangle.
Alt, t-2)

B(t+2,t+2) C(t+3,1)




Area of triangle = % [x1(Ya = Y1) + x2(y3 - Y1)

+x3(y1 - Yo}
tt+2-)+(t+2)

N |~

t-t+2+({t+3)(t-2-t-2)]
|2t + 2t + 4 - 4t - 12|

x |-8| = 4 sq units

N~ N

[area can't be negative]
Hence, area is independent of t.

4, Determine the ratio in which the liney-x+2=0
divides the line segment joining the points
(3,-1) and (8, 9).

Ans.
Let, line y — x + 2 = O divides the points (3, -1)
and (8, 9) in ratio k: 1 at point P.
-. x coordinate of the point
_8k+3 [“mx2+nx1]
T k+1 '

m+n
y coordinate of the point
_9%-1 ..My +nyy
T k+1 [ m+n ]
. ¢ . _(8k+3 9k—1)
coordinates of the point P are = rl kel

Also, this point lieson liney-x+2=0
%k-1)_(8k+3), ., _,
k+1 k+1

9%k-1-8k-3+2k+2=0

3k-2=0
k=2
3

Hence, line divides in ratio 2 : 3 internally.

5. The coordinates of houses of Sonu and
Labhoo are (7, 3) and (4, 3) respectively.
Coordinates of their school is (2, 2). If both
leave their house at the same time in the
morning and also reach school in same time,
then (a) who travel faster.

Ans.
(o) Distance between Sonu's house and school

=J2-7)2+(2-3)?

[ Distance = J(xz -x)+ (Y- yy)? ]

=J25+1= \/%
Distance between Labhoo's house and school
z=y/(2-4)2+(2-3)?
= J/4+1=y/5

So, distance of Sonu's house from school is
more. Therefore, Sonu travels faster.
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Introduction to
Trignometry an
Ilts Applications

EXERCISE

Choose the correct option from the given four options

1.If cos A = % , then the value of tan A is:

3 3
A = B) =
) 5 B) 2
4 5
© 3 (D) 3
[CBSE 2016] 3.
Ans. (B)
Explanation:
Using the identities sin? A + cos? A = 1
and tan A = sinA
cos A
. 4
Given: cos A= —
Ans.
= sinA=+1-cos’A
2
- ,/1—@) = ,/1—E ) /i _3
5 25 25 5
3
i 5
Now, tan A = sinA =—= E
cosA 4 4
5
2.Ifsin A= %, then the value of cot A is:
4,
1
A V3 B) =
V3
© ﬁ O 1 [CBSE 2016]
2 Ans.
Ans. (A)
Explanation:
Given: sin A = 1

2
2
= cos A= yl-sin’A = 1—(%)
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d

8.1
in the following questions:
3
A 2
Now, cot A = C(,)S = g = \/§
sinA 1
2
Given that sin 6 = %then cos 0 is equal to:
b
@ — g
b2 a2 B) g
b%-a? o =2 _
© 5 b2 _ o2
[CBSE 2016]
©
Explanation:

Using the identities sin2 6 + cos2 6 = 1

Given: sin 6 = a

b
2
cos 6 = V1-sin@ = /1—"—2
b
b%-a? B \/b2—02
ok

b

If cos (o + B) = 0, then sin (o — B) can be
reduced to:

(A) cos B (B) cos 2B

€) sina (D) sin 2a

®)

Explanation:

Given: We know that cos 90° =0

cos (o + B) = 0 = cos 90° [+ cos 90° = (]
=  cos (& + B) = cos 90°

= a+B=90°=a=90"-B ()

sin (o - B) = sin (90° - B - B) [Using egn ()]
= sin (90° - 2B) = cos 2B

If AABC is right angled at C, then the value of
cos (A + B) is:

A\



@ 0 ®) ];/_ cos B= %
1
© 1 o 2 e
2 2 [CBSE 2017] = cos B = cos 60
Ans. (A) = B =60°
Explanation: We know that cos 90° = 0 o+ B =30°+60"=90°
In AABC Hence, the value of (o + B) = 90°
A
4sin® — cos0O | .
8.If 4 tan 6 = 3, then [m) is equal to:
2 1
A) = B) =
A 3 () 3
1 3
C) = D) 2
L 3 © > D) 2
sum of 3 angles = 180°[Angle sum property] [CBSE 2020, 18, 15]
ZA + £B+ £C =180 Ans. (©) '
But £C =90° We know that tan 6 = &Z
ZA + /B = 90° . cos
- cos (A + B) = cos 90° Explanation: 4 tan 6 = 3
But cos90° =0 = tan 8 = 2 ()
= cos(A+B)=0 4
sin® Dividing
i in2 A = 4 -1
6. EXSIrr;s':io-:\ ZI:ZSQAA:- i;st“hZ;] i:.he value of the A 4sin@-cos®  cos® numerator and
P ) 4sin@+cos®  , sin@ denominator
1 4 +1 |bycoso
w1 ®) 3 cos®
© 2 ) 3 L 4tan6-1 sin® - tan®
Ans. (A) 4tan@+1 cos6 i
Explanation: 4( %) -1
We know that sin2 @ + cos? 6 = 1 = [Using egn. (j)]
Given: sin A +sin2 A=1 4(§)+1
= sinA=1-sin2 A 4
= sinA=cos? A [ sin20 + cos?6 = 1] _3-1 21
Squaring both sides 3+1 4 2
= sin? A = cos* A 9. If sin 6 — cos 6 = 0, then the value of (sin* 6 + cos* 6)
= 1-cos? A =cos*A is:
=cos?A+costA=1 ® 1 (B) %
. N | _1
7. Given that sin o. = 3 and cos B = 5 then the © % ) %
value of (« + B) is:
A 0° B) 30° Ans. (C)
(©) e0° (D) 90°  [CBSE 2016] Explanation:
Ans. (D) We know that tan 6 = Sinb and
Explanation: 1 cos®
We know that sin 30° = % and cos 60° = % sin 457 = cos 457~ E
. 1 1 Given: (sin® - cos 8) =0
Given:sina= = and cosB= = ine
2 2 = sin®=cos®= N9 -1
= sin o = sin 30° cos®
= o= 30° —tane -1 [':tan9= sme]
cos 6
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= tan @ = tan 45°
= 0 =45°
Now, sin® 8 + cos* 0 = sin* 45° + cos* 45°

B3] o=

+

[ tan 45° = 1]

N |~

I
INE T

@ Trick Applied
= Step 1. Calculate the value of ® when tan 0 = 1
= Step 2. Put the value in the given expression.
10. A pole 6 m high casts a shadow 2./3m long
oN the ground, then the Sun's elevation is:

(A) 60° (B) 45°
(© 30° (D) 90°
[CBSE 2017, 14, 13]
Ans. (A)
Explanation:

6m

A [ |

A 2(3m B
Let BC = 6 m be the height of the pole and
AB = 243 m be the length of the shadow on

the ground.
Let the sun's elevation be 8.
BC
In AABC, tan 8 = —
n an AC
= tan 6 = i = \/§
13
Also, tan 60° = \/5
= tan 6 = tan 60°
= 0 =60°

Hence, sun's elevation is 60°.

EXERCISE 8.2

Write 'True' or 'False' and justify your answer in each of the following :

1. \[(1—cos2 0) sec’ =tan 6

Ans. True.

Explanation: We know that sin? 8 + cos? 6 = 1

sin®
tan = ——
and cos®

\/(1—<:os2 0) sec?0 = \/sirl2 8sec’o
[ sin? @ + cos? 6 = 1]

.2 1 _[ 2 NY
— |[sin e.—2_ tan“ 0 = tan®

cos“ 0

sin®
a = tan®
cos0 cos0 }

{ secO =

2.If cos A + cos? A = 1, then sin? A + sin*A = 1.

Ans. True.
Explanation:
We know that sin2 A + cos? A =1
cos A+cos?A=1 [Given]
= cosA=1-cos2A=sin2A
cos A =sinZ A
cosZ A =sin*A
1-sin2 A =sin*A [ cos? A=1-sin? Al

=
=
=
= sin?A+sin*A=1

\
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3.(tan 6+ 2) (2tan 6 + 1) = 5 tan 6 + sec?e.
Ans. False.
We know that sec? 6 - tan? 6 = 1
Explanation:
(tan 6 + 2) (2tan 6 + 1)
=2tan?@ +tan B+ 4tan o + 2
=2(sec?0-1)+5tan 6 + 2
[ sec?® -tan? 6 = 1]
=2sec?0-2+5tan 6+ 2
=2sec?0 + 5tan 6.

4. If the length of the shadow of a tower is
increasing, then the angle of elevation of the
sun is also increasing. [CBSE 2017, 14, 13]

Ans. False.

Explanation: We know that if the elevation
moves towards the tower, it increases and if
its elevation move away from the tower, it
decreases. Hence, if the shadow of a tower
is increasing, then the angle of the sun is not
increasing.

5.If a man standing on a platform 3 metres
above the surface of a lake observes a cloud
and its reflection in the lake, then the anlge
of elevation of the cloud is equal to the angle
of depression of its reflection. [CBSE 2010]

Ans. False.

Explanation: Let a man be standing on a
plat-form at point P, 3 m above the surface




of the lake a cloud is observed at point C. Let
the height of the cloud from the surface of the
platform be h.

C A
h
04
i v
- 3m
Q 4
h+3
v
In AMPC, tan 8, = C—M = L
PM  PM
PM h i
= ~ tane, -0
In ALPM,
LM OL+OM _ h+6
tan@y= — = —— = ——
PM PM PM
h+6 )
= PM = tan®, (i)
From egq. (i) and egq. (i) we get
h ~ h+6
tcme1 tom(-)2

= tan 6, = (—h+6)‘t0n 0,
h
Hence 64 # 6,
6. The value of 2sin 6 can be a+% ,Whereaisa

positive number, and a # 1.

Ans. False.
Explanation: Let a = 2, then

a+1 =2+ 1 = 2

a 2 2
If 25ine:a+l,then23ine:§
a 2

= sin @ = E =125

4

which is not possible as sin 8 < 1.

7.c0s6 = a2+b2 , Where a and b are two
2ab
distinct numbers such that ab > 0.
Ans. False.

Explanation: We know that

(@-b?2>0 [As square of any
= a’+b?2-2ab>0 number is positive]
= a?+b?> 2ab

Introduction to Trignometry and Its Applications

a’+ b?

= >1
2ab
a’+ b2
But cos 0=
2ab
= cos9>1

which is not possible since - 1 < cos 8 < 1.
a’+ b?
2ab

Hence, cos 0 #

8. The angle of elevation of the top of a tower is
30° If the height of the tower is doubled, then
the angle of elevation of its top will also be
doubled.

Ans. False.
Explanation: We know that
_ Perpendicular

tan 6
Base
Let AC be the tower with height ‘h" and BC = xm
In AABC,
A
h
A [ ]
B X C
tan 30° = AC h
BC «x
[Here perpendicular, AC = h and base, BC = x]
1 h '
BT x 0
when height of tower is doubled ie, AC' = 2h
In AAB'C
A'
2h
A [ |
B' X c'
tan 6 = AT = — [Here, perpendicular
B'C' X
AC = 2h and base BC' = x|
tan @ = 2 xh
X
2 x
= —x= [Using eq" ()]
x 3
tono = —=
an @ = NE]
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But tan 60° = v3 Ti
3

So 6 # 60°
Hence, the required angle is not doubled.

9. If the height of a tower and the distance of
the point of observation from its foot, both,
are increased by 10%, then the angle of
elevation of its top remains unchanged.

Ans. True.

Explanation: Let AC be the tower of height h
and the distance of the point of observation
from its foot be x.

In AABC,
A
h
/) [ |
B&——x —>C
AC h .
tan ;= — = —
an 64 T (0]

Now, if the height of the tower is increased by
10%, new height h" = h + 10% of h.

e 0y h Lk
100 10 10
Distance of point of observation from its foot is
also increased by 10%. New distance x' =

10x X 11x
= x4+ 2 =

**To0 = "0 10
In APOR,
< P
hl
/\ [
Q x' R
11h
PR h 10 h
tan@y= — = —=—=—
QR x & X
10
= tan 8, = ﬁ (i)
X

From egn (i) and (i)
tan 61 = tan 6,
= 01=0,

Hence, the required angle of elevation of its top
remains unchanged.

EXERCISE 8.3

Prove the following (from Q.1 to Q.7):

sin® +1+cose
" 1+coso sin®

= 2cosec® [CBSE 2011]

Ans. We will use identities sin2 8 + cos? 8 = 1

1
and —— = cosec @
sin®
sin@ . 1+cos@ - 2 cosec 6
1+cos® sin@
LHS. = sin® 1+cosO

l+cos@ sin@

A sin’ e+(1+<:os€))2
" (14cos@)sin®

sin® 0+1+cos’ 0+2cos 0
sin®(1+cosB)

_ sin®0+cos20+1+2cos _ 1+1+2cos8
- sin®(1+cos8) ~ sinB(1+cos6)
[~ sin2@ + cos?6 = 1]
2+2cos O 2(1+cos6)
sin®(1+cos ) - sin®(1+cos0)

2 1
= —— =2cosecH [— = cosec e]
sin@ sin

=RHS. Hence, proved

tanA tanA

J - = 2cosec A
l1+secA 1l-secA

Ans. We will use identities sec26 —tan26 = 1
1
coso

and sec 8 =

sin®
and —— =tan 6
cos0

tan A tan A
l+secA 1-secA

= 2cosec A

tan A tan A

LHS = -
1+secA 1-secA

1 1
tan -
l+secA 1-secA

{1—secA—1—secA} -2tanA.sec A
tan A =

(1+secA)(1-secA) 1-sec2A
.. 2
_ 2tanAsecA  2tanAsecA [ sec2A—1]
sec?A-1 tan® A =tan"A
_ 2sec A _9x 1 xcosA '.'secA=CosA
tan A cosA sinA tanA:COSA
sinA
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= L = 2cosec A
A

- *scosecA =
sin

cos A}
=RHS. Hence, proved

3.Iftan A = g,thensinAcosA: E
4 25

Ans.

Given: tan A = E
4
C

3k

To prove:

sin Acos A = 1—2
25

Proof: tan A = E

4
Perpendicular

We know that, tan 0 =
Base

= tanA=§=
4

| T

Let P = 3K and B = 4K.
By Pythagoras theorem
(Hypotenuse)? = (Base)? + (Perpendicular)?
= (3K)? + (4K)?
= 9K? + 16K? = 25K?
= H = 5K
[As, side cannot be negative]
_ Perpendicular _ 3K 3

sinA= —F~ ">~ _ == _=Z
Hypotenuse 5K 5
Base 4K 4
cosA= ————— =~ = _
Hypotenuse 5K 5
Now, sin A cos A = Exi = 2
5 5 25

LHS =RHS Hence, proved.
4. (sin o + cos o) (tan o + cot o) = sec o + cosec o
Ans.

(sin o0 + cos ) (tan o + cot o) = sec a + cosec a

LH.S. (sin a + cos o) (tan o + cot o)

. sina.  cosa.
= (sma+cosa) —_—

cosa  sina
sin@
*rtan®=——and
cos0
cos0
cotf=—
sin®

sin2 o+ cos2 a]

— (sin o.+Cos a)( -
sinoLcos o

1
=(sina+cosoq) | ———
sinaL.cos o

[+ sin? 0 + cos? 6 = 1]

sing, cos o 1 1
+ = +

sincoso  sSincoso.  cosol  sino

=sec o + cosec o = RHS. Hence, proved.
5. (3+1)(3-cot 30°) = tan? 60° - 2 sin 60°

Ans. (V3+1)(3-cot 30°) = tan? 60° - 2sin 60°
LHS.
(V3+1)(3-cot30°) = (3+1)(3-43)
[+ cot 30° = 3]
= (\/§+1)\/§(\/§—1)
- 3(V3+1)(V3-1) = V3(3-1) = 243

RHS.

2><\/§

tan? 60° - 2sin 60° = (V3)' - ,

- 33-3 =23
- LHS =RHS. Hence, proved.

cot’a
6.1+————=coseca
1+coseca

Ans.
cot?a,

—— — = coseco
1+coseca

cot’a

LHS 1+———
1+coseca

_ 1+COSGC(1+CO'C20(, _ 1+C0t20(,+COSGC(l

(1+cosec a) (1+cosec oc)
cosec’a+cosec o, ) ,
- W [ 1+ cot“® = cosec?0]
cosec o (cosec o+ 1)
= = cosec o = RHS.
(cosec o+ 1)

Hence, Proved.

7.tan @ + tan (90° - 6) = sec 8.sec (90° - 6)
Ans. We know that tan (90° - 6) = cot 6 and
sec (90° - 0)
= cosec 0

tan 6 + tan (30° - 0) = sec 0 . sec (90° - 0)
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8.

Ans.

9.

Ans.

126

LH.S. tan 6 + tan (90° - 6)

=tan 6 + cot 6 [+ tan (90° - 6) = cot 0]

sin® cosO
cos® sind
{ tan® = sin® and cot® = cc?se]
cos sin@
3 sin0 +cos2 0 3 1
sinBcos®  sinBcosO
=sec 0 cosec 0
[ secB= and cosec 8 = M]

= sec 0 sec (90° - )
=RHS. Hence, proved.

Find the angle of elevation of the Sun when

the shadow of a pole h metres high is \/3h
metres long. [CBSE 2017, 15, 12]

Let the angle of elevation of the Sun be 8.
Given: Height of pole = ‘h' m.
Length of shadow = V3 h

In AABC,
A
h
A [
B {(3h C
tan @ - Perpendicular _ _h _1

Vh 3

= tanB= %=tan30° = 06=30°
3

Base

Hence, the angle of elevation is 30°.

If /3 tan 6 = 1, find the value of sin? 6 - cos2 6.
[CBSE 2018, 17]

1
We know that tan 30° = E ,sin 30° = %

3
2

and cos 30° =

Given: \/Etane =1
1 o
= tan 0= —= =tan 30
3
= 0=130°
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10.

Ans.

11.

Ans.

12.
Ans.

Now, sin2 8 - cos? 6 = sin230° - cos230°

-8

4 4

-2

-1

A=
NlwW

- sin20-cos20=_=.
2

A ladder 15 metres long just reaches the

top of a vertical wall. If the ladder makes an
angle of 60° with the wall, find the height of
the wall. [CBSE 2014, 11]

Given: length of ladder, AB=15m
Let h be the height of the vertical wall, AC
In APRQ,

The ladder makes an angle of 60° with the wall.

0s 60° = AC_h

AB 15
= 3 = h = h = L =75m ['.'c0360°=1]
2 15 2 2

Hence, the required height of the wallis 7.5 m.

Simplify (1 + tan26) (1 - sin 6) (1 + sin 6).
[CBSE 2013]
We know that 1 + tan20 = sec20
(1 +tan20) (1 - sin 6) (1 + sin 6)
=(1+tan?6) (1 -sin?28) [~ (@-b) (@+b)=a?-b?
[+ 1+ tan20 = sec?0
and cos? 8 =1 - sin2 0]

{ secO= ! }
cos0

If 2sin2 8 - cos? @ = 2, find the value of 6.

=sec?0.cos? @

.cos2 0 =1

B cos2 0

Given: 2 sin? 0 - cos? 6 = 2
= 2sin2 0 - (1 -sin2 @) =2

[ cos2 6 =1 -sin? 6]
= 2sin20-1+sin20=2

=3sin20=3=3sin20=1




=sin®=1= sin O =sin 90°
= 0=90°

[ sin 90° = 1]

13. An observer 1.5 metres tall is 20.5 metres
away from a tower 22 metres high.
Determine the angle of elevation of the top
of the tower from the eye of the observer.

[CBSE 2016]
Ans.

Let PQ = 1.5 mis the height of the observer
and QB = 20.5 m is the distance of the observer

from the tower.
AB = 22 m is the height of the tower. [Given]

Let 6 be the angle of elevation of the observer
at the top of tower.
A

P_~<0 ~|22m

1.5 mi

«— >
Q 205 B

AB=22m
PQ=CB=15m
QB=PC=205m

= AC=AB-BC

=22-15
=205m
In AAPM,
tan 0 = E = —20'5 =1
PC 205
= tan 0 = tan 45°
= 0 =45°

Hence, the required angle of elevation of the top
of the tower from the eye of the observer is 45°.
14. Show that tan* 6 + tan? 6 = sec* 6 - sec? 6.
[CBSE 2015]
Ans. tan“ 8 or tan2 6 can be converted in sec2
tan* @ + tan? 8 = sec* 0 - sec? 0
LHS. tan*6 + tan? @
=tan?0 (tan?6 + 1)
[+ 1+ tan?0 = sec? ]
=tan?0 .sec?0 [+ tan?6 = sec?6 - 1]
= (sec?20 - 1) . sec?@

=sec*0-sec?0 =RHS. Hence, proved.

EXERCISE 8.4

1. If cosec 8 + cot 8 = p, then prove that cos 8 =

p>-1
p2 1 [CBSE 2016, 12]
Ans.
Given: cosec® +cotb=p
p>-1
To prove: cos b= —
p-+1
Proof: cosec© +cotb=p
1 L cos
= sin®  sin®
1+cos6
& sing P
Squaring both sides
2
- l1+cos®| _ p2
sind
= (1 + cos ©)2=pZsin2 0

= (1 + cos 6)2=p? (1 - cos? 0)

= (1 + cos ©)2=p2 (1 + cos 6) (1 - cos 6)
[ a?2-b2=(a-b)(a+b)

= 1+cos0=p2-p2cosO
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= cos0+plcosO=p2-1
= cosB(1l+p)=p2-1

2
-1
= cos 6= (p ) =RHS.
(p? +1)
Hence, proved.
@ Trick Applied

= Step 1. Reduce given equation into sin & and cos .
= Step 2. Simplify the equation.

2. Prove that \/sec29+cosec29 =tan 6 + cot 6.

Ans. We know that sec 6 =

cos0

and cosec 6 = L
sin@

\/sec2 0+ cosec2 0 =tan 8 + cot O
/ 2 2
LHS. y/sec” ©+cosec” 6
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_ [sin®@+cos’6 1 _ 1 - ho 20 .(‘/5*'1)
cos® Bsin’ @ sincos?g  sinBcos6 V3-1 (\/5*'1)
sin20+cos26 [By rationalisation]
" “sinBcosh . 20(¥3+1)
= =T -7
3 sin?@ cos’0 _ sin®  cosB (ﬁ) -
sinBcos®  sinBcos® cos®  sind ) 20(\/5+1) B 20(\/5+1)
=tan @ + cot 8 =RHS. - 3.1 2
3. The angle of elevation of the top of a tower h=
from a certain point is 30°. If the observer ) 19(\/5+1) m )
moves 20 metres towards the tower, the Hence, required height of tower is 10(v3+1) m 4

angle of elevation of the top increases by 15°
Find the height of the tower. [CBSE 2012,11] () Trick Applied

Ans. = Step 1. Draw a right angled triangle using given
Let h be the height of the tower PR. information.
The observer is standing at O such that OR = = Step 2. Apply trignometric ratio and get the height.
(20 +x) m 4.1f 1 + sin? 6 = 3 sin 6 cos 6, then prove that
ZPQR = 30° 1

. ) tan6=1or =.
[t position of observer makes angle of elevation 2

at tower P Ans. To solve and equation in 6, we have to convert
into 1 trigonometric ratio
Given: 1 +sin208=23sin6cos®
h To prove: tan 6 =1 or %
300 Proof: 1 +sin20=3sin0 cos 0
9 [
q 5> S<roR Dividing both sides by sin? 8
i APOR. 4 1+sin’@ _ 3sinBcosO
narc sin’@ sin’@
R h
tan 30° =
20+ x 1 3cos6
= — +1 = =
[ Perpendicular] sin"6 sin®
- tan® R v—
ase
N [ Le = cosec 6 and cot® = &s((:]
x sin sin
= 1 - h [ tan 30° = —}
V3 20+x 3 cosec?0+1=3cotH
= 20 + x= 3h = cot?0+ 1+ 1 =3 cot 0] cosec?8 =1 + cot?g]
. = cot?20-3cot8+2=0
3 x= V3h-20 () = cot?@-2cotB-cotO+2=0
Now, the angle of elevation increases by 15° = cotB (cot6-2) -1 (cot®-2)=0
when the observer moves 20 m towards the
tower, we have 8 = 30° + 15° = 45°. = (cot®-2)(cot6-1)=0
h = cot®=1or?2
tan 45°= = > h=x [ tan 45° = 1] 1
X = tan®=1or 5 Hence, proved.

Substituting x = h in egn (i), we get

h= J3h-20 @ Trick Applied
= Step 1. Reduce given equation in the form of cot 8.
= V3h-h =20 = Step 2. Factorise and get the desired result.

h(f3-1) =20= h= —— 5. Given that sin 6 + 2 cos 6 = 1, prove that

= - 3-1 2siN6 -cos@=2. [CBSE 2019]
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Ans.

6.

Ans.

Given: sin® + 2 cos 8 =1
To prove: 2 sin 6 — cos 6 = 2
Proof:sin® + 2 cos6=1
Squaring both sides, we get
(sin®+2cosB)2=1
sin20 + 4 cos20+4sin@cosB=1
[ (@ + b)2=a? + b2 + 2ab]
= (1-cos26)+4(1-sin20) +4sinBcosO=1
[ sin2 0 + cos? O = 1]
=1-cos20+4-4sin20+4sinBcosO=1
= -c0s20-4sin20+4sinBcosH=-4
= 4sin2 0 + cos20-4sin 6 cos =4
= (2sin B - cos 0)2 = 4
[ a2 + b2 - 2ab = (a - b)?
= 2sin®-cosB =2 Hence, proved.

The angle of elevation from the top of a
tower from two points distant s and t from
its foot are complementary. Prove that the

height of the tower is /st . [CBSE 2017]

Points of observation D and B are at distance 't
and ‘s’ from tower.

Let AC be the tower of height h
=BC=s5DC=t

and angle of elevation on both positions are
complementary.

= ZADC=90°-06 and ZABC =0
A
h
90° — 6/\ 6
D tBHSC
In AABC,
tan 0 = A—C = ﬁ ()
BC s
and In AABC,
AC
tan 90°-0)= —
an ( ) OC
= cot®= — [ tan (90° - 6) = cot 6]
1 h 1 }
= — cot = —— i
= tan® t [ tan® -

Multiplying egn (i) and (ii). we get
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1 h h
tan . = ——
tan© st
2
= 1—h—:h2—st
st
= h= st

Hence, the required height of the tower is \/st

@ Trick Applied

= If two angles are complementary angles, then sum

of both angles is equal to 90° first angle + second
angle = 90°

7. The shadow of a tower standing on a level

plane is found to be 50 m longer when the
Sun'’s elevation is 30° than when it is 60°. Find
the height of the tower. [CBSE 2012, 11]

Ans. A and C are two position of observation when

angle of elevation charges from 30° + 60°.
Let DB be the tower with height h.

D Sun
h
30° 60°
A <50—m> Cﬁ B

Let x be the length of the shadow when angle
of elevation is 60°.

ie., BC=x
Given that AC= 50
/DCB = 60° and ZDAB = 30°
In ADCB,
h h h )
tan 60°= = = x = =—
o x 7 tan6o® 3 0
[+ tan 60° = V3]
In AABD,
tan 30° = E = h
AB 50+x
1 h
—_ = — h="50
= N = 3 + X
= J3h= 50+% [Using egn ()]

Hence, the required height of the tower is 25/3 .
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8.

Ans.

9.

Ans.
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A vertical tower stands on a horizontal plane
and is surmounted by a vertical flag staff of
height h. At a point on the plane, the angles
of elevation of the bottom and the top of the
flag staff are o and B, respectively. Prove that

htanao ]

the height of the tower is (tan B—tano

[CBSE 2020, 16, 10]

The angle of elevation at R from base and to P
of flag staff are o, B respectively.

Let PQ be the tower of height H.

Let QR=x
Given: height of flag staff, FP = h
ZPRQ= a and ZFRQ =

In APRQ,
tano= o2 = H
RQ x
= X= H -(0)
tana
tan f = FQ y FP+PQ
RQ RQ
= tan B= h+H
X
= x= h+H N0)
X
From eqgn (i) and (i), we get
H h+H
tano ~ tanp
= HtanB=htan o + Htan a

=S HtanB-Htana=htan o
= H (tan B - tan o) = h tan o

htanao

= Hs ——
tanf-tana

Hence, proved.

2+1
If tan 6 + sec 6 = [, prove that sec 6 = TR
[CBSE 2017]
We know that sec20 - tan20 = 1
Here we will change

(sec 8 + tan 6) to (sec?6 - tan26)

Given: tan 0 + sec 6 = |
2+1
o
Proof: sec 6 + tan 6 = | ()
Multiplying by (sec 6 - tan 6),
(sec © + tan 6) (sec 6 - tan 6) = l(sec 6 — tan 0)
= sec?0 - tan? 6 = | (sec 6 - tan 6)
= 1 =1(sec 6 -tan 6)

To prove: sec 6=

1
" (secO-tan@)

=
1 y
= T =secO-tan O (i)

Adding egn (i) and (i), we get

(sec © + tan 6) + (sec 6 — tan 6) = l+%

2
= 2secO= Ll
2l
2
= sec 0= % Hence, proved.
@ Trick Applied

- sec?0 - tan?0 = 1

s ifsec®-tan @ =1

then sec © + tan 0 =

—~]

10.If sin 8 + cos 8 = p and sec 8 + cosec § = g,

then prove that g (p2 - 1) = 2p. [CBSE 2012]

Ans. Here we will change 1I"d expression into sin 6,

cos 6 and eliminate trigonometric ratio from both.
Given that:

sin®+cos@=p
sec B + cosecO =g

To prove: glp2-1)=2p
Proof: sin®+cos®=p ()
sec B + cosecO =g
1,1
= cos® sing ~ 9
osec = ! and cosecO = L
coso sin®
sinB+cosO
= sinB.cos® 9
- P [Using ean ()]
sin6.cos® ~ 9 sing ean
= sin 0 .cos O = B (i)

It is given that
sin® +cosB=p




12. Prove that

On squaring both sides, we get
(sin O + cos 0)2 = p?
= sin? 0 + cos? B + 2sin cos B = p?

=1+2sinBcosO=p2 [ sin20+cos? B =1]

= 1+2~_P = p2
= g+2p=p*q=>p’g-q=2p
= qg(p?2-1)=2p Hence, proved.

11.ifa sin 6 + b cos 8 = ¢, prove that a cos 8 -

bsine= \[z2,p2_c2.

Ans. We know that sin2 © + cos2 6 = 1

Given: asin® + b cos9=c

Squaring both sides

(@ sin 6 + b cos 6)2 = 2

25in2 0 + b2cos2 8 + 2ab sin O cos O = ¢2

=a
= a? (1 -cos?6) + b2 (1 -sin? 6)
+ 2ab sin 0 cos 8 = c2 [+ sin? © + cos? 6 = 1]
= a?-a?cos? 0 +b2-b?sin?0
+ 2ab sin 6 cos 0 = c?
2 cos?2 0
+b?sin? 8 - 2ab sin 6 cos O

= a2+ b?-c2=(acos O - b sin )2

= (a cos 8- b sin6) = Ja?+b? -2

Hence, proved.

=a2+b?-c2=g

l+sec6-tanB _ 1-sin®
1+secO+tan6 cos6

[CBSE 2017, 15]

Ans. We know that sec28 - tan20 =1

1-sin®
cosO

1+sec6-tand
1+secO+tan® ~

To prove:
1+secO6-tan6d
S 1+secO+tand

/ (1+sec 0—-tan 9) (sec 0-tan 9)
Q (1+sec9+tan 6) (sec 0-tan 9)

B (1 +secB-tan e)(sec 0-tan 9)
N (sec 0-tan e)+(sece +tan e)( secO-tan 6)

_ (sece—tan9+1)(sec9—tan 9)

secO-tan 6) + (sec2 0-— tcm2 e)

(
_ (1+ secO-tan e)(sece —tan 9)
(sec 0—-tan6+ 1)

[ sec?0 -tan?6 = 1]

13.

Ans.

14.

(sec 0-tan6+ 1)(sec9— tan 9)

secO-tan0O)+ (secze—tcn'l2 9)
( )

=secO-tan 0 = ! - sin®
cos® cos6
1-sin®
= =RHS. Hence, proved.
cosO

The angle of the elevation of the top of a
tower 30 m high from the foot of another
tower in the same plane is 60° and the angle
of elevation of the top of the second tower
from the foot of the first tower is 30°. Find the
distance between the two towers and also
height of the other tower.

[CBSE 2020, 15, 14]

Let QP be the tower of height 30 m.
Let BA be the second tower of height h
and x be the distance between two towers.

Angle of duration from A to top of 30 m high
tower is 60°
And that to second tower is 30°

Q

T

30m

w

>

A60° 307~ l
AS———P

ie., AP =x
BA=h
QP=30m
ZQAP = 60° and £BPA = 30°
In AQAB,
tan 60° = Q = 3—
AP X
= V3=30 .60 = 3]
X
30 3 3043 A
o 22 N2 103
B3
In ABPA,
BA h
tan30= o= = 2 [vx=
an AP [ x=1043]
1 = L =h=10

NIRRT

Hence, the required distance and height are
10+/3 and 10 m, respectively.

From the top of a tower h m high, the angles
of depression of two objects, which are in line
with the foot of the tower are o and B (B > o).
Find the distance between the two objects.

[CBSE 2017, 14]
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Ans. Ans.

Let AD be the tower of height h m. Let AB be the ladder at an inclination o to the
horizontal and SQ be its position when it makes
an angle B to the horizontal

Given: SA =p,BQ =g
0Q =xand OA=y
/ZBAO =a  Z£QSO =

B
B 6?0€T>D q
Let C and B be two objects x metres apart with
angles of depression B and o %
Let distance CD =y
=  /BAX =a = ZABD and B ¢ g
S¢<—>A<——>0
LCAX =B = LACD [Alternate angles] R X
AD =h,BC=xand CD =y In ABAC, OA
In right angled AACD, we have cog. = AB
AD h
_ 2.1 =Y = AB =0A .
tan B = Dy = cos o B >y cos o, 0]
. y= h 0 and sino = 08 = OB = ABsin a (i)
tanf AB
In right angled AABD, we have In AQSO. g
cosP = ==
tano = AD - _AD b= 5
BD BC+CD
= OS = SQcos 3 = ABcos B (i)
= tano= —— = x+y= 0Q
X+ tano i ===
y sin B S0
h -
= = -Xx (i = inp = i i
Y= ona (i) = 0OQ =SQsinPB =ABsinp (V)

Nowy, SA =0S-A0

Equating egn (i) and (ii), we get b = AB cos B - AB cos

h = h -X = AB (cos B - cos o) -(v)
tanf  tano
and BQ =BO-QO
= X = LN =ABsina-ABsinp
tano  tanf
= g = AB (sin o - sin B) (Vi)
= X = h( r ! ] Dividing eq" (v) by eq" (vi), we get
tano  tanf

P AB(cosp-cosa)
q AB (sino—sinB)
p  cosB-cosa
g  sino—sinp

1
= - wcotf =
h (cot a - cot B) { an 6}

Hence, the required distance between the two
objects is h (cot a - cot ).

@ Trick Applied

15. A ladder rests against a vertical wall at an
= Step 1. Draw two triangles.

inclination o to the horizontal. Its foot is

pulled away from the wall through a distance = Step 2. Calculate vertical height and horizontal height
p so that its upper end slides a distance g in both cases.
down the wall and then the ladder makes = Step 3. Equate the length of ladder in both the cases.

an angle B to the horizontal. Show that i i
16. The angle of elevation of the top of a vertical
p _cosB-cosa

e tower from a point on the ground is 60°. From
g sino-sinf another point 10 m vertically above the first,
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Ans.

its angle of elevation is 45°. Find the height of
the tower. [CBSE 2016]

Let OT be the vertical tower of height H m.
It stands on a horizontal plane,
OP=AB=xm.

AP=10m

Observation point A is 10 m above first
observation point P. Angle of elevation from
point of observation

Given:

ZTPO = 60°
ZTAB = 45°
.
0 N
T
]
: 2
A 45 g
N
H
10m 10
60° v Vv
DI \O
~ X 7

In right angled triangle ATPO, we have

OoT H
tan 60° = — = —
o OP «x
[Astane = M]
Base
H H .
= = — =DX= — i
V3 x NE] 0)
In right angled ATAB, we have
tan 45°= 1B _ H=10
AB x
- 1:H—1O =x=H-10
X
= i =H-10 [using egn (i)]
V3 geq

= H= \/§H—10\/§
(1-v3) = —1043

(V3-1) = 1043
1043 (V3+1)

= 1B-1B)
_10¥3(y3+1) _ 103(43+1)

3-1 2
H- 5v3(y3+1) = 5(3+43) m

Hence, the required height of the tower is

5(3+43)m.

U

H
H

17.

Ans.

A window of a house is h metres above the
ground. From the window, the angles of
elevation and depression of the top and the
bottom of another house situated on the
opposite side of the lane are found to be o
and B, respectively. Prove that the height of
the other house is h(1 + tan a cot B) metres.
[CBSE 2016, 11, 10]

Let we be the window of the house at a height
h metres above the ground. Let OQ be the house
located at a distance of x m from the window.

Q
N
W\ M
B H
h h
B \
B&——x——>0
0Q =H
OB =MW = x

Given: Height of first house WB = h = MO
ZQWM = o, ZOWM = B = ZWOB

In AQWM,
tan o = Q_M = M
WM WM
= tan o = H-h
X
= = A=h ()
tana
In AWOB,
tan B = W8 _ h
OB «x
h .
= =
X Tanp (i)

Equating egn (i) and egn (i), we get
h_ H-h
tanf  tana

= htana=H-h)tan B
= htona=HtanB-htanf
= Htan B = h(tan o + tan P)

hit
oy hleenortang)
tanf
tana
= H=h 1+tanB =h (1 + tan o cot B)

18. The lower window of a house is at a height of

2 m above the ground and its upper window
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is 4 m vertically above the lower window. At
certain distance the angles of elevation of a
balloon from these window are observed to be
60° and 30°, respectively. Find the height of the
balloon above the ground.

Ans. Let B be a balloon at a height OB = H

B
'
W, 30°
(Upper Cp
window)
4
H
w, (A0 AX
(Lower
window)
2
p< >ov Y

X

Let W, be the window whose height from the
ground, WoP =2 m =0R

Let W, be the upper window whose Height from
lower window = W{W5=4 m=QR

AC=4m
AO=2m

*1 | DIKSHA 2.0

\ Recommended by NCERT

(Selected top questions)
1. If the height and length of the shadow of a
man are the same, then the angle of elevation
of the sun is:

(A) 45° (B) 60°
(©) 90° (D) 120°
Ans. (A)

Explanation: Let AB be the height of a man
and BC be the shadow of a man.

A
C 8 B
AB=BC [Given]
In right angled AABC,
AB
tan 8= —
an BC
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BC = OB - (AC + AO)

=H-(4+2)
=H-6
ZBW1C = 30° and ZBW,A = 60°
In ABW,R,
tan 60° BA _ BC+CA
M WA T X
- \/— _ (H—6)+4
X
= x= H-2
3 0
In ABW,Q,
tan 30° = BC, = BC
W1C OP
- H-6 1
t o _ [—
= an N \/5
= x= \3(H-6) (i)
From egn (i) and (i)
(H-2)
V3(H-6) = 7
= 3H-6)=H-2)

=3H-18=H-2=2H=16=>H=8
Hence, the height of the balloon is 8 m from the
ground.

Q—E =tan 6

tan®=1
0 =45°

2.Find A and B, if sin (A + 2B) = ? and cos (A +
1
B) ==.
) 2
Ans.
Given: sin (A + 2B) = sin 60° [sm 60°=7}
A+ 2B =60° -

1
cos (A + B) = cos 60° [cos 60°=§}

- A +B =60° (i)
Subtracting equation (i) and (ji)
B =0°




Putting the value of B in equation (i), we get,
A =60°-0°=60°
So, A=60°and B =0°

3.1f x = a cos6, y = b sin3, prove that
2/3 2/3
B
a b
Ans.

x=acos30,y=hbsin30

2/3 2/3
oo (3" (9
a b

=[ acos3ejz/3 n [bsin3e)2/3
a b
= (cos 8)3 % 23 4 (sin )3 * 23
=cos? 0 +sin? 6
=1 [~ sin2@ + cos?6 = 1]
LHS = RHS. Hence, proved.

4.If a cos 6 - b sin 8 = ¢, prove that

asin0+bcos® = ++a?+b2-c2.

Ans.
acos®-bsing=c
On squaring both sides, we get
(@ cos 6 - b sin §)2 = 2
(@? cos?0 + b2 sin? @ - 2ab cos O . sin B = c?
a?(1 -sin?0 ) + b2(1 - cos? 6) — 2ab cos 6.

sin 8 = ¢2
a?-a?sin20 + b2 - b? cos?6 - 2ab cos 6.
sin @ = ¢2
a?sin?@ + b2 cos?6 + 2ab cos B .sin O
=a?+b?2-c2

(@sin 8 + b cos 8)2 = a? + b? - 2

asin® +bcos®=++ag?2+p2-c?

5. The ratio of the height of a tower and the
length of its shadow on the ground is +/3:1.
What is the angle of elevation of the sun?

Ans.
Let height of tower be AB and its shadow be

BC.
A
B 8\ ¢
Q—g =tan 6
But, AB = @ [Given]
BC 1

tan 6 = \/§

tan 8 = tan 60°
6 =1060°

6. A player sitting on the top of a tower of
height 20 m observes the angle of depression
of a ball lying on the ground as 60°. Find the
distance between the foot of the tower and

the ball. Take V3 =1.732.

Ans.
X

60°

60°

cZ =

ne—R—>>
3

In this figure,
Due to alternate angles we obtain,
ZLXAC= £ZACB = 60°

In AABC,

tan 60° = ﬁ
BC

J3=20
X
L 20 2043
303

1.732

= 20x = 1153

Hence, distance between ball and foot of tower
is 1153 m.

7.The shadow of a tower at a time is three
times as long as its shadow when the angle
of elevation of the sun is 60°. Find the angle
of elevation of the sun of the longer shadow

Ans.

Let AB be tower of height h, AC be the shadow
at elevation of the sun of 60°.

h
i 60° O l
D Ce—x—>A
< 3x >
In ABAC,
A—B = tan 60°
BC
h
—_ = 3
X
and h= 3x ()
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In ABAD,
A—B =tan ©
AD
h
— =tan®
™ an
@ =tan @ [using ()]
3x
tan 6= i = tan 30°
7
Thus, 6=30°

The angle of elevation of the sun of the longer
shadow is 30°.

8. From the top of a 120 m high tower, a man
observes two cars on the opposite sides of
the tower and in straight line with the base
of tower with angles of repression as 60° and
45°. Find the distance between two cars.

Ans.

Let AB be the tower of height 120 m. Let C and
D be location of car on opposite side of tower.

(o} A D

AB

In ABAD, Z— =tan 45°
AD

136 ‘ﬁ EduCart NCERT Mathematics Exemplar ¢

120 _,

AB
AB=120
In ABAC, A—B = tan 60°
CA
120
=~ _ 3
CA B
120
CA= — =
Ne 4043
CD=CA +AD

=120 +40+3 = 18928 m

Hence, the distance between two men is
189.28 m.

9. Using the formula cos 26 = 2 cos? 0 - 1, find
the value of cos 30° it is being given that

cos 60° = 1
2

Ans.
Given, cos 20 =2 cos?0-1
Let 8 = 30°
Then, cos(2 x 30°) =2 cos? 30°-1
cos 60° = 2 cos? 30° -1

%+1:2c03230°

2 cos? 30° =

cos? 30° = and cos 30° = ,[— =

4

W Glw

5
2




Circles

EXERCISE 9.1

1. If the radii of two concentric circles are 4 cm
and 5 cm, then the length of each chord of
one circle which is the tangent to the other
circle is:

(A) 3cm (B) 6 cm
© 9cm (D) 1cm
[CBSE 2015, 14]
Ans. (B)

Explanation: AB is tangent to circle C; and CP
is the radius of circle C;.

A B
N

~ ZCPA = 90°

[Tangent at any point of circle is perpendicular
to radius through the point of contact]

Also, AB is a chord of circle C,.

So, CP bisects AB

ie, AP =BP

Join AC. In right triangle APC
AC? = AP? + CP?

= 52=AP? + 42
= AP2=9 or AP =3
= AB=6cm

2. In the given figure, if ZAOB = 125°, then
ZCOD is equal to:

A

(A) 62.5°
©) 35°

(B) 45°
(D) 55°

Ans.

Choose the correct option from the given four options in the following questions:

(D)
Explanation: As in the given figure ABCD is a
quadrilateral circumscribing the circle.

We know that opposite sides of a quadrilateral

circumscribing a circle subtend supplementary
angles at the cente of the circle.

= ZAOB + £COD = 180°
125° + £COD = 180°
ZCOD = 180° - 125° = 55°
Hence, option (D) is verified.

@ Trick Applied

= Opposite sides of a quadrilateral circumscribing a

3.

Ans.

circle subtend supplementary angle of the centre of
circle.

In the given figure, AB is a chord of the circle
and AOC is its diameter, such that ZACB =
50°. If AT is the tangent to the circle at point
A, then /BAT is equal to:

7

*
(A) 65° (B) 60°

(C) 50° (D) 40°  [CBSE 2016]
©

Explanation: AC is diameter

= £ZB=90° [£ in a semi-circle]

= LA+ 4B+ £C=180°
[Angle sum property of a triangle]

= ZBAC = 180° - £C - /B
= ZBAC = 180° - 50° - 90°
= 180° - 140° = 40°
= ZBAC = 40° 0

OA L AT [As tangent at any
point on the circle is perpendicular
to the radius through point of contact]
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= ZOAT = 90°
= ZOAB + £BAT = 90°

= 40° + £BAT = 90° [Using egn. (i)]
= ZBAT = 90° - 40°
= ZBAT = 50°

Hence, option (C) is verified.

4. From a point P which is at a distance of 13
cm from the centre O of a circle of radius
5 cm, the pair of tangents PQ and PR to
the circle are drawn. Then the area of the
quadrilateral PQOR is:

(A) 60 cm? (B) 65 cm?
(C) 30 cm? (D) 32.5 cm?
Ans. (A)

Explanation: We know that tangent to at any
point on the circle is perpendicular to the radius
through the point of contact. Hence, we get

OQ L PQand OR L PR

Q

5cm

P 13 cm O
R

APOQ and APOR are right-angled triangles.
Using Pythagoras theorem in APQO
(Base)? + (Perpendicular)? = (Hypotenuse)?
(PQ)? + (0Q)? = (OP)?
(PQ)? + (5% = (13)?
(PQ)? +25=169
(PQ?= 144
PQ=12cm

We know that tangents through an external
point to a circle are equal,

PQ=PR=12cm
Therefore, area of quadrilateral PQRS,
A = area of APOQ + area of APOR.
Area of right angled triangle

= %x base x perpendicular
A= (5x0QxPQ)+ (§xOR<PR)
A= (5x5x12)+ ($x5x12)
A=30+ 30 =60 cm?
5. At one end A of diameter AB of a circle of
radius 5 cm, tangent XAY is drawn to the

circle. The length of the chord CD parallel to
XY and at a distance 8 cm from A is:

(A) 4cm (B) 5cm
(© 6cm (D) 8cm
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Ans. (D)
Explanation:

According to the question,
Radius of circle, AO = OC = 5cm

AE=8cm
AE=AO + OE
= OE=AE-AO
= OE=8-5=3cm
Now, ZOAX = ZBAX =90° [Tangent at

any point of a circle is perpendicular
to the radius through the point of contact]

Also, CD|| XY meets AB at E, so we have
90° + LAEC = 180°
= ZAEC = 90°
= ZOEC=90°
By Pythagoras theorem,
OC? = OE? + EC?

= (52=(3)*+ (EO)?

= EC?=25-9=16

= EC=4

Also, CE=ED [since, perpendicular

from center to the chord
bisects the chord|

= CD=2 x EC=8cm
@ Trick Applied
= Perpendicular from centre to the chord bisects the
chord.

6. In the given figure, AT is a tangent to the
circle with centre ‘O’ such that OT = 4 cm and
ZOTA = 30°. Then AT is equal to:

O
40,77
30\
A T
(A) 4cm B) 2cm
©) 23cm D) 4J3cm
Ans. (C)

Explanation: Join OA
OA is radius and AT is tangent at contact point A.




0
4@}7
30\
A T
= ZOAT =90° [Tangent at any point

of a circle is perpendicular to the
radius through the point of contact]

OT=4cm [Given]
In AOAT,
) Base
Using cos 8 = ——— we have,
Hypotenuse
cos 30° = AT
oT
3 _AT
2 4
= AT= 23 cm

Hence, option (C) is verified.

7. In the given figure, ‘O’ is the centre of circle,

PQ is a chord and the tangent PR at P makes
an angle of 50° with PQ. Then £POQ is equal
to:

() 100° (B) 80°
(©) 90° (D) 75°  [CBSE 2015]

Ans. (A)

Explanation: OP is radius and PR is tangent at P.

= Z0OPR=90° [As tangent to at any
point on the circle is perpendicular
to the radius through point of contact]

=  ZOPQ + 50° = 90°

= Z0PQ =90° - 50°
- ZOPQ = 40°
In AOPQ,

OP=0Q [Radii of same circle]
= ZOQP = £OPQ = 40°
[Angle opposite to equal sides are equal]
ZPOQ + LOPQ + ZOQP = 180°
[Angle sum property of a triangle]
= ZPOQ = 180° - ZOPQ - ZOQP
=180° - 40° - 40°
= 180° - 80° = 100°
= ZPOQ = 100°
Hence, option (A) is verified.

8. In the given figure, if PA and PB are tangents

to the circle with centre O such that ZAPB =
50° then £LOAB is equal to:

A
B
.0
)/
B
(A) 25° (B) 30°
(€) 40° (D) 50° [CBSE 2015, 11]

Ans. (A)

Explanation: In AOAB, we have
OA=0B [Radii of same circle]
= Z0OAB = ZOBA [Angle opposite to
equal sides are equal]
As OA and PA are radius and tangent
respectively at contact point A

= ZOAP = 90° [As tangent at any
point on the circle is perpendicular
to the radius through point of contact]

Similarly, ZOBP =90°
Now, in quadrilateral PAOB,

ZOBP + ZOAP + ZAOB + £ZAPB = 360°
[By angle sum property of quadrilateral]

= 90° + 90° + ZAOB + 50° = 360°

= ZAOB = 360° - 90° - 90° - 50°
= ZAOB = 130°
Again, in AOAB,

ZAOB + ZOAB + ZOBA = 180°
[By angle sum property]
= 130° + LOAB + LOAB = 180°
[As ZOBA = £OAB]
= 2/0AB= 180° - 130° = 50°
= ZOAB = 25°
Hence, ZOAB = 25° which verifies option (A).

9. If two tangents inclined at angle 60° are

drawn to a circle of radius 3 cm, then the
length of each tangent is equal to:

Ans. (D)

®) ﬁcm (B) 6 cm
2
©) 3cm () 3V3cm
[CBSE 2020, 17, 13]
Explanation:

Given: A circle with center O and PA and PC

are two tangents to the circle at point A and C

from an external point P such that ZAPC = 60°.
[ie. angle of inclination
between two tangents].
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To find: AP and PC
In AOAP and AOCP,

OA=0C [Radii of same circle]
OP=0P [common]
PA = PC [Tangents from an

external point to a circle are equal]

AOAP = ZOCP  [By SSS Criterion]
= LAPO = LOPC [Corresponding
parts of congruent triangles are equal] ..()
ZAPC = 60° [Given]
= ZAPO + ZOPC = 60°
= ZAPO + LAPO = 60° [Using egn. (i)]
= 2/APO = 60°
= ZAPO = 30°

OA and PA are the radius and the tangent
respectively at contact point A of a circle of
radius OA = 3 cm.
= ZOAP =90° [As tangent at any
point on the circle is perpendicular
to the radius through point of contact]
In right angled AOAP,

tan 30° = Perpendicular _ OA _ 3

Base ‘AP~ AP
But tan 30° = %
1 3
= —_— = =
J3 AP

= AP = 3./3 cm which verifies the option (D).

10. In the given figure, if PQR is the tangent to a

circle at Q, whose centre is O, AB is a chord
parallel to PR and ZBQR = 70°, then ZAQB is
equal to:

Ans. (B)

A) 20° (B) 40°
(C) 35° (D) 45°
Explanation:

AB || PQR
ZABQ = £ZBQR = 70°
[Alternate interior angles] ..(J)
and ZOQR = ZADQ [Alternate interior angles]

As PQR and OQ are tangent and radius at
contact point Q

= Z0QR=90° [As tangent at any
point on the circle is perpendicular
to the radius through point of contact]

= L£OQB + £70° = 90°
= Z0QB = 90° - 70° = 20° i)

Now, ZADQ = 90° and perpendicular from the
centre to the chord and bisects the chord

[Given]

= AD =DB
ZQDA = ZQDB [Each 90°]
DQ=DQ [Common]
= AQMA = ZQMB
[By SAS criterion of congruence]
= ZAQD = ZBQD [By cpct]
ZAQB = ZAQD + £BQD
= ZAQB = 2/BQD
[As ZAQD = ZBQD]
= ZAQB = 2(20) = 40° [Using egn. (ii)]

Hence, option (B) is verified.

EXERCISE 9.2

Write True or False and justify your answer in each of the following:

1. If a chord AB subtends an angle of 60° at the

centre of a circle, then the angle between the
tangents at A and B is also 60°. [CBSE 2011]

Ans. False.
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We have a circle with center O and AB as any
chord with ZAOB = 60°.

Now, OA L AC and OB L CB [As tangent at any
point on the circle is perpendicular to
the radius through point of contact]

ZOBC= £0OAC = 90° -
In quadrilateral AOBC
Z0OBC + ZOAC + LAOB + ZACB = 360°
[ By angle sum property of quadrilateral]
= 90° + 90° + 60° + LACB = 360°
= ZACB = 120° (i)




ie, the angle between two tangents is 120°.
Hence, the given statement is false.

2. The length of tangent from an external point
on a circle is always greater than radius of
the circle.

Ans. False.

Consider any point P external to a circle away
from O.

Now, draw tangent PT on the circle. Clearly, the
length of the tangent from an external point
of a circle may or may not be greater than the
radius of the circle. Hence, the given statement
is false.

3. The length of the tangent from an external
point P on a circle with centre O is always
less than OP.

Ans. True.

Consider the circle with centre O.

Let PT be a tangent drawn from an external
point P.

P T
Join OT

= OT LPT [Tangent at any
point on the circle is perpendicular

to the radius through point of contact]

= OPT is a right-angled triangle.

We also know that in a right angled triangle,

hypotenuse is always greater than any of the

two sides of the triangle.

= OP> PT

= PT< OP

Hence, the length of tangent from an external
point P on a circle with center O is always less
than OP.

4. The angle between two tangents to a circle
may be 0°

Ans. True.

The angle between two tangents to a circle
may be 0° only when both tangent lines
coincide or are parallel to each other.

C 0 D

Consider the diameter POQ of a circle with
centre O. The tangent at P and Q are drawn.

= OP 1L AB and OQ L CD [Tangent at any point
on the circle is perpendicular to the
radius through point of contact]

= ZOPA =90 and £0QD = 90
= ZOPA = £0QD = 90

These are alternate interior angles, so the
tangent APB || CQD ie, angle between two
tangents to a circle may be zero.

Hence, the given statement is true.

5. If the angle between two tangents drawn

from a point P to a circle of radius a and
centre O is 90° then OP = a2 [CBSE 2017]

Ans. True.

Let us consider a circle with center O and
tangents PT and PR and the angle between
them is 90° and the radius of the circle is a.

In AOTP and AORP,
OT = OR [Radii of same circle]
OP=0P [Common]

PT=PR [Tangents from an
external point to a circle are equal]

AOTP = AORP  [By SSS Ciriterion]

= ZTPO = ZOPR [By cpct] ..(i)
ZLTPR=90° [Given]

= ZLTPO + ZOPR = 90°

= LTPO + LTPO = 90° [Using egn. ()]

= ZTPO = 45°

OTLTP [As tangent at any
point on the circle is perpendicular
to the radius through point of contact]

= £OTP = 90°

We know that,

Perpendicular
Hypotenuse

sin 6 =

So, APTO is a right-angled triangle
sin (LTPO) = o1t
OoP
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sin 45°= =
OP

OP= \2a [As sin 45° = %]

Hence, proved.

6. If the angle between two tangents drawn
from a point P to a circle of radius a and
centre O is 60° then OP = g/3 [CBSE 2017]

Ans. False.

Let us consider a circle with center O and
tangents PT and PR, angle between them is 60°
and the radius of the circle is a

R
In AOTP and AORP,
OT=O0OR [Radii of same circle]
OP=0P [Common]
PT=PR [Tangents from an

external point to a circle are equal]

AOTP= AORP  [By SSS Ciriterion]
= LTPO = ZOPR [By cpct] ..(i)
= ZTPR = 60° [Given]
= ZLTPO + ZOPR = 60°
= JTPO + LTPO = 60° [Using Egn. ()]
= LTPO = 30°

OTLTP [As tangent at any

point on the circle is perpendicular
to the radius through point of contact]

= ZOTP =90°
We know that

Perpendicular
Hypotenuse

sin 6 =

So, APTO is a right-angled triangle

oT
in(£TPO) = —
sin( ) op
sin 30°= -2
OoP
. 1
OP=2a [As sin 30° = 5]
Hence, the given statement is false.
7.The tangent to the circum-circle of an
isosceles AABC at A, in which AB = AC, is
parallel to BC. [CBSE 2012]

Ans. True.

Let us consider a circle in which EF is a tangent
passing through point A on the circle and ABC
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is an isosceles triangle in the circle, in which AB

=AC
E 2 F
B C
AB=AC [Given]
ZACB = ZABC [Angles opposite to
equal sides are equal]...(i)
ZEAB = ZACB [Angle between
tangent and chord is equal to angle
made by chord in alternate segment]
But ZABC = £ACB
ZEAB = ZABC
= EAF|| BC [Two lines are parallel

if their alternate interior
angles are equal]

Hence, the given statement is true.

8. If a number of circles touch a given line
segment PQ at a point A, then their centres
lie on the perpendicular: bisector of PQ.

Ans. False.

P

Let the Sy, Sy, S3, ..., S, be n circles with centers
C1. Cy, Ca,.., Cn respectively.

And PQ is a common tangent to all the circles
at point A which is common to all circles.

We know that tangent at any point on the
circle is perpendicular to the radius at the point

of contact.

= C/ALPQ
= C,ALPQ
= CsA L PQ

Similarly C,A L PQ

So, Cq G5 Cs.. C,, all lie on the perpendicular line
to PQ but not on perpendicular bisector as PA
may or may not be equal to AQ.

Hence, the given statement is false.

9. If a number of circles pass through the end
points P and Q of a line segment PQ, then
their centres lie on the perpendicular bisector
of PQ.




Ans. True.

C1

Centre of any circle passing through the
end points P and Q of a line segment are
equidistant from P and Q.

We draw two circles with centre C; and C,
passing through the end points P and Q of a
line segment PQ. We know that perpendicular
bisectors of a chord of a circle always passes
through the centre of circle.

Thus, perpendicular bisector of PQ passes
through C; and C,.

ie., C]_P = C]_Q
CoP=CyQ

Similarly, all the circles passing through PQ will
have their centre on perpendicular bisector of PQ.

10. AB is the diameter of a circle and AC is its
chord such that ZBAC = 30°. If the tangent at
C intersects AB extended at D, then BC = BD.

Ans. True.

AB is the diameter of circle with centre O and
AC is a chord such that ZBAC = 30° Also,
tangent at C intersects AB extends at D.
Join OC

OA=0C

[Radii of the same circle]
Z0OCA = ZOAC = 30°

[Angles opposite to equal
sides are equal]

ZACB=90° [Angle in a semicircle
is a right angle]
ZABC + ZACB + ZCAB = 180°
[Angle sum property]
ZABC + 90° + 30°= 180° [Angle sum property]
ZABC= 180 - 120 = 60°
Z0OCA + ZOCB = 90°
30° + LOCB = 90°

Z0CB = 60° -
OC= 0B [Radii of same circle]
Z0BC = £0CB = 60° [Angles

opposite to equal sides are equal]

ZOBC + £CBD = 180°
60° + ZCBD = 180°

So, ZCBD = 120° (D)

OC L CD [Tangent at a point on
the circle is perpendicular to the
radius through point of contact]

£0CD = 90°

ZOCB + /BCD = 90°

60° + ZBCD = 90°
Z/BCD = 30° i)

[Linear pair]

In ABCD,
ZCBD + Z/BCD + #BDC = 180° [Angle sum
property of triangle]
120° + 30° + £BDC = 180° [From (i) and (iii)]
£BDC = 30° (iv)
From egn. (iii) and egn. (iv)
/BCD = #/BDC = 30°

BC=BD [Sides opposite to
equal angles are equal]

Hence, the given statement is true.

EXERCISE 9.3

1. Out of two concentric circles, the radius of
the outer circle is 5 cm and the chord AC of
length 8 cm is a tangent to the inner circle.
Find the radius of the inner circle.

Ans.

Given: Chord AC of circle C, is tangent of circle
C1 at point D
G

A c
NS

Join OD.

We know that tangent AC and radius OD at
point D are perpendicular.

OD L AC.

= AD =DC =4 cm [Perpendicular drawn from
centre of circle to any chord,
bisects the chord|

In right angled AAOD,
OA? = AD? + OD?
= OD? = OA? - AD?
[By Pythagoras theorem]
=52-42
=25-16=9
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2.

Ans.

= OD=3cm
Hence, radius of the inner circle is OD = 3 cm.

Two tangents PQ and PR are drawn from an
external point to a circle with centre O. Prove
that QORP is a cyclic quadrilateral.

[CBSE 2011]

Given: PR and PQ are two tangents drawn
from an external point P to a circle with centre
0.

To prove: QORP is a cyclic quadrilateral

Proof: We know that tangent at a point to
circle is perpendicular to the radius through the
point of contact.

= ORL PR and OQ L PQ
= ZORP = 90° and ZOQP = 90°
= ZORP + ZOQP = 180° (i)
R
o Q
P

Also, in quadrilateral QORP,

ZORP + ZOQP + ZROQ + £LQPR = 360°
= 180° + ZROQ + ZQPR = 360°
= ZROQ + ZQPR = 180°

From egn (i) and (i), we see that the sum of
opposite angles in a quadrilateral is 180°.

(i)

= Quadrilateral is cyclic.
= QORP is cyclic quadrilateral

@ Trick Applied

= If sum of opposite angles in quadrilateral is 180° then

3.

Ans.

quadrilateral is cyclic.

If from an external point B of a circle with
centre O, two tangents BC and BD are drawn
such that «DBC = 120°, prove that BC + BD =
BO, i.e., BO = 2BC.

Given: A circle with centre O. BC and BD are
two tangents drawn from an external point B
to a circle with centre O.

Z/DBC=120°
To prove: BC + BD =BO ie, BO = 2BC
C

A
~\/

D
Construction: Join OC, OD and OB.

Proof: BC and BD are tangents. OC and OD are
radius

= OC L BC and OD L BD [Tangent at a point is
perpendicular to the radius
through the point of contact]

In AOBC and ODB,

OC=0D [Radii of same circle]
OB=0B [Common]
BC=BD [Tangents from

external point are equal]

= AOBC = AOBD [SSS criterion]
= Z0BC= «£0BD [By cpct] ..(i)
Also, /DBC=120° [Given]
= ZOBC + «DBO = 120°
= ZCBO + £CBO = 120° [using eq" (i)]
= ZCBO = £ZDBO = 60°
In right angled AOBC,
Base
cos 6 = m
= cos 60° = BC
BO
1 _BC
= 5 = o8
= OB=2BC
Also, BC=BD
= OB=BC+BC=0OB=BC+BD
Hence, proved.
@ Trick Applied

= Tangent at any point of circle is perpendicular to

4.

Ans.

radius through point of contact.

Prove that the centre of a circle touching two
intersecting lines lies on the angle bisector of
angles formed by tangents.

Given: Two intersecting lines PR and PQ
intersect at P.

A circle with centre O touches the above lines
atRand Q.

To prove: Centre O lies on angle bisector of
angle formed by tangents.

Construction: Join OR and OQ.

Proof:
R

Q
In APRO and APQO,

We know that tangent at any point is
perpendicular to the radius through the point.
ZPRO = ZPQO =90° [Tangent at
any point is perpendicular to the
radius through the point of contact]
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OR=0Q [Radii of same circle] Since perpendicular distance between AB and

OP=OP [Common] OO ' is the same at two different points:
. APRO = APQO [RH.S. criterion] Hence AB || OO
Hence, ZRPO = ZQPO [By cpct] Similarly, CD is parallel to OO’
Thus, O lies on angle bisector of ZRPQ. = AB| CD
Also, ZAOB = £0CD = £ZO'BA
5. In the given figure AB and CD are common — /ODC = 90°

tangents to two circles of unequal radii. Prove .
that AB = CD. = ABCD is a rectangle.

A AB = CD.

5 Hence, proved.

7. In the given figure common tangents AB and
CD to two circles intersect at E. Prove that AB
D =CD. [CBSE 2014]

Ans.

Ans.
Given: Common tangents AB and CD to two

C
Given: AB and CD are common tangents to 2 circles intersecting at E.

circles of unequal radii.
To prove: AB = CD.

Construction: Produce AB and CD to intersect
at P.

We know that length of tangents drawn from
an external point is equal.

Proof:
= For first circle, PA = PC

To prove: AB = CD

Proof: we know that length of tangents drawn

and For second circle, PB = PD from an external point to a circle is equal. Point
o PA-PB =PC-PC E is outside of both the circles.
= AB =CD EB=ED and EA = EC
Hence, proved. On adding, we get
EA + EB=EC+ED

6. In Question 5 above, if the radii of the two
circles are equal, prove that AB = CD. = AB=CD
Ans Hence, proved.

8. A chord PQ of a circle is parallel to the
tangent drawn at a point R of the circle.
Prove that R bisects the arc PRQ.

Ans.
Given: In a circle, chord PQ is parallel to

Given: AB and CD are two common tangents
of two circles of equal radii.

To prove: AB = CD
Construction: Join OA, OC, OB, O'D, OO.
Proof:

A 5 tangent at R.
Cy Cy .
\ / To prove: R bisects the arc PRQ.
& R N
Trtf M s

C D
Since OA=0B [Given] p 0
Also, Z0AB = ZO'BA =90° [Tangent at

any point is perpendicular to Proof: Chord RP subtends £1 with tangent MN
radius at the point of contact] and £3 in alternates segment of circle.
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L1l=2/2

L1=/3 [Angle between tangent
and chord is equal to angle made by chord in
alternate segment]

[Alternate interior angles]

= £2=/3

= PR = QR [Side opposite to equal
angles are equal]
= arc PR = arc QR

= Hence, R bisects the arc PQ.

@ Trick Applied

= Angle between tangent and chord is equal to angle
made by chord in alternate segment.

9. Prove that the tangents drawn at the ends
of a chord of a circle make equal angles with
the chord. [CBSE 2017]

Ans.
Given: AB be the chord of a circle with centre
O. Let AP and BP be tangents at A and B.

Suppose tangents meet at P.
Construction: Join OP.
Suppose OP meets AB at C.
To prove: /PAC= /PBC

A
}

9 P
>

B

In APCA and APCB, we have

PA =PB
[Tangents from an external point are equal]
ZLAPC = £BPC
[Since PA and PB are equally inclined to OP]
PC=PC
= APAC = APBC [By SAS criterion]
= ZPAC = £/PBC [By cpct]
Alternate Method:
A
P
B

To prove: L1=/2
Let AB be the chord. Tangents are drawn at A
and B.

Let P be another point on the circle.
Join PA and PB.
We know that angles in alternate segment are

equal.
= Z£2=/Pand L1 = «£P
= Ll1=L2=4LP=/L1=1L2

Hence, proved.

10. Prove that a diameter AB of a circle bisects
all those chords which are parallel to the
tangent at the point A.

Ans.
Given: AB is diameter of circle with centre O.
MAN is tangent to circle at point A.

N
Construction: Draw a chord CD parallel to
tangent MAN.
CD is the chord of the circle and OA is its
radius.
= ZMAO = 90° [Tangent at any point
is perpendicular to radius
through point of contact]
= ZCEO = ZMAO
[Corresponding angles]
= ZCEO = 90°

Thus OE bisects CD [Perpendicular from centre
to chord bisects the chord]

Similarly, diameter AB bisects all chords which
are parallel to the tangent at point A.

EXERCISE 9.4

1. If a hexagon ABCDEF circumscribes a circle,
prove that AB + CD + EF = BC + DE + FA.

Ans.
Given: Hexagon ABCDEF circumscribes circle.
To prove: AB + CD + EF = BC + DE + FA.
Proof:
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Let O be the centre of circle touching sides
AB,BC CD,DE EFand FAat Q. R, S, T, U, P,
respectively.

We know that tangents drawn from an external
point to a circle are equal.

= AQ=AP QB=BR
CS=CR DS=DT

EU=ET UF=FP
Now,

AB + CD + EF = (AQ + QB) + (CS + SD) + (EU + UF)
= (AP +BR) + (CR+ DT) + (ET + FP)
= (AP +FP) + BR + CR) + (OT + ET)
= AF + BC + DE

= AB+CD +EF=AF+BC+DE

Hence, proved.

2. Let S denote the semiperimeter of a triangle
ABC in whichBC=aq,CA=b,AB=c.Ifa
circle touches the sides BC, CA, AB at D, E, F,
respectively, prove that BD = s - b.

Ans.

Given: BC = g, CD = b and AB = c are sides of
AABC.

To prove: BD =s-b
Proof:

B D C

We know that tangents drawn from an external
point are equal in length. Vertices of AABC are
in the exterior of circle.

= AF =AEBD=BFand CD=CE .()
We have
a+b+c
S =
2
. L AB+BC+CA
[As s is semiperimeter s = f]

= a+b+c=2s (i)

Now,BC+CA+AB=a+b+c

(BD+DC)+ (CE+EA) + (AF+FB)=a+b +c

= (BD + DC) + (CE + EA) + (AF + FB) + AF
=a+b+c

= 2(BD + CE + AE) = 2s

= BD+CE+AE=s

[using egn (i) and (ii)]

= BD =s - (CE + AE)
Also, AE+EC=b
= BD=(s-b)

Hence, proved.

3.

Ans.

4.

Ans.

From an external point P, two tangents, PA
and PB, are drawn to a circle with centre

O. At one point E on the circle, a tangent is
drawn which intersects PA and PB at C and D
respectively. If PA = 10 cm, find the perimeter
of the triangle PCD. [CBSE 2014]

Given: Two tangents PA and PB to circle with
centre O. At point E on the circle, tangent is
drawn which intersects PA and PB at C and D
respectively.

PA=10cm
To find: Perimeter of APCD.

We know that tangents from an external point
to a circle are equal in length.

= CE = CA DE=DB and PA =PB @)
Perimeter of APCD = PC + CD + PD
=PC + (CE + ED) + PD [As CD = CE + ED]

=PC+CA+DB+PD [Using eqgn (i)]
=PA + PB

= 2PA [Using eqgn (i)]
=2x10 [As PA =10 cm]
=20cm

Hence, the perimeter of APCD is 20 cm.
A
C
\
P
) b
B
If AB is a chord of a circle with centre O, AOC

is a diameter and AT is the tangent at A as
shown in the figure. Prove that:

ZBAT = ZACB
C

[CBSE 2016]

Given: AB is a chord of the circle with centre O.
AOC is the diameter.

AT is tangent at point A.

To prove: /BAT = ZACB

Proof: Radius OA and tangent AT at A are
perpendicular.

~. ZOAT = 90° [radius at the point of contact of
tangent is perpendicular]

Since AOC is the diameter

= ZABC=90° [Angle in semicircle]
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Ans.
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In AABC,
ZCAB + ZABC + £ZBCA =180°
[Angle sum property]
= ZCAB + ZBCA = 180° - 90°
[As ZABC = 90°]
ZCAB + /BCA = 90° (i)

Also, we know that the diameter of a circle is
perpendicular to the tangent.

ie., CALCT
. ZLCAT = 90°
= ZCAB + 4£BAT = 90°
From egn (i) and (i),
ZCAB + £ZBCA = ZCAB + £BAT

N0)

= ZACB = ZBAT
= ZBAT = ZACB
Hence, proved.
Two circles with centres O and O’ of radii 3

cm and 4 cm respectively intersect at two
points P and Q such that OP and O’ P are
tangents to the two circles. Find the length of
the common chord PQ.

Q
Given: Two circles with centres O and O' and
radii OP =3 cm and OP =4 cm.

These two circles intersect at P and Q.

To find: PQ =7

It is given that OP and O'P are two tangents

drawn at point P. As radius OP and tangent PO’
are at a point of contact P.

- £P=90°
= £0PQO’ = 90° [Tangents at any point

is perpendicular to radius
through point of contact]

Join OO’ and PQ such that OO and PQ
intersect at point N.

In ZOPO"

So, by Pythagoras theorem in right angled
AOPO'

(00)2 = (OP)? + (PO)?

= (00)2=(3)2 + (4)2 =25
= 0OO0'=5cm
Also, PN 1 OO

Let ON = x, then NO' = 5 - x
In right angled APNO,,

6.

Ans.

(PO)2= (PN)Z + (NO')2
[Pythagoras theorem|]
= #2=(PN)?2 + (5 -x)2
= (PN)2 = 16 - (5 - x)2 0
In right angled AONP,
(OP)2= (ON)2 + (NP)2
[Pythagoras theorem|]
= (NP)2 =32 _x2
=9 -x2
From egn. (i) and (ii)
16 -(5-x2=9-x2
16 - (25 +x2 - 10x) = 9 - X2
16 - 25 -x2 + 10x = 9 - x2
10x=9+9=10x =18
x=18
Again, in right angled AOPN,
(OP)2 = (ON)2 + (NP)2
[Pythagoras theorem|]

i)

=
=
=
=

= 32=(1.8)2 + (NP)2
= (NP)2=9-324=576
= NP =24

. Length of common chord,
PQ=2PN=2x24=48cm

In a right triangle ABC in which ZB = 90°,

a circle is drawn with AB as diameter
intersecting the hypotenuse AC and P. Prove
that the tangent to the circle at P bisects BC.

Given: AABC in which £ZB = 90°

Circle with diameter AB intersect the
hypotenuse AC at P.
A tangent SPQ at P is drawn to meet BC at Q.
Construction: Join BP.
To prove: BQ=0QC
Proof: In AABC,

ZABC + £/BAC + ZBCA = 180°

[Angle sum property]

But ZABC =90° [Given]
Z/BAC + ZBCA = 180 - 90 = 90°
= L1+ £5=90°

Also, SPQ is tangent and AP is chord at contact
point P. Therefore




£L3=/1 [Angle between
tangent and the chord equals angle
made by chord in alternate segment]

= /3 + £5=90° 0

Also,
ZAPB = 90°

ZAPB + ZBPC = 180°
= 90+ 43+ 4£4=180
= L3+ £4=90°
From eqgn (i) and (i), we get
L3+ /£5=/3+ 14

[Angle in semicircle]
[Linear Pair]

N0)

= L5=/4

= PQ=QC [Sides opposite to
equal angles are equal]

Also, QP=0QB

= QB=QC

= PQ bisects BC. Q is mid-point of BC.
Hence, proved.

@ Trick Applied

= Tangents drawn from an internal point to a circle are

7.

Ans.

equal.

In the given figure tangents PQ and PR are
drawn to a circle such that ZRPQ = 30°. A
chord RS is drawn parallel to the tangent PQ.

Find the ZRQS. [CBSE 2015]
S R
307 P
Q
[Hint: Draw a line through Q and
perpendicular to QR]

Given: Tangents PQ and PR drawn from an
external point P such that ZRPQ = 30°% chord
RS || PQ.

To find: ZRQS.

We know that lengths of tangents drawn from
an external point to a circle are equal.

= PQ=PR
= ZPQR = ZQRP
[Angle opposite to equal sides are equal]
S R
307 p
Q

8.

Ans.

In APQR,
ZPQR + LQRP + ZRPQ = 180°
[Angle sum property]
= /PQR + £ZPQR + 30° = 180° [ZPQR = LQRP]

= 2/PQR = 180° - 30° = 150°
= ZPQR=75°

Also, SR|| QP

= ZSRQ = ZRQP = 75°

[Alternate interior angles]

ZPOR = £ZQSR = 75° [Angle
between tangents and chord is
equal to angle made by chord

in alternate segment]

In AQRS,
ZQ + LR + £5=180°
ZQ =180° - (LR + L9)
=180° - (75° + 759

=30°
Hence, ZRQS = 30°
AB is a diameter and AC is a chord of a circle

with centre O such that ZBAC = 30° The
tangent at C intersects extended AB at a
point D. Prove that BC = BD. [CBSE 2015]

Given: AB is diameter and AC is a chord of a
circle with centre O, ZBAC = 30°.

To prove: BC = BD
Construction: Join BC.

Proof: DC is tangent at C and, CB is chord at C,
Therefore,

£/BCD = ZCAB
[Angles in alternate segment]
ZCAB = 30° [Given]
£BCD = 30°
AOB is diameter. [Given]
ZACB=90° [Angle in semicircle]

In AABC,
ZA + £B + £C = 180° [Angle sum property]
30° + ZCBA + 90° = 180°
ZCBA =180° - 120° = 60°

Also, ZCBA + ZCBD = 180° [Linear pair]
= ZCBD = 180°-60° = 120°
[+ £CBA = 607
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Now, in ACBD,

9.

Ans.

10.
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ZCBD + £BDC + #DCB = 180°
= 120° + £BDC + 30° = 180°
[Angle sum property]
= £BDC = 30° (i)
From egn (i) and (i)
Z/BCD = #BDC = 30°

= BC = BD [Side opposite to equal
angles are equal]

Hence, proved.

Prove that the tangent drawn at the mid-
point of an arc of a circle is parallel to the
chord joining the end points of the arc.

[CBSE 2015]

Given: arc BAC in which C is mid point of arc
BAC. PCQ is tangent at point C.

To prove: AB || PCQ
Construction: Join AB, AC and CB.

A B
P. C Q
Proof: Since C is the midpoint of arc ACB
= arc AC= arc CB
= chord AC = chord CB
In AACB,
CA=CB

= ZCAB = ZCBA [Equal sides

corresponding to equal angles]...()
Also, PCQ is tangent

= ZACP = ZABC [Angles in alternate
segments are equal]
= ZACP = ZABC = ZCAB
[Using eqgn (j)]
But ZACP and ZCAB are alternate angles.
= AB|| PCQ

Hence, tangent drawn at midpoint of an arc of
a circle is parallel to the chord joining the end
point of the arc.

In the given figure common tangents, AB
and CD to two circles with centres O and O/,
intersect at E. Prove that the points O, E, O’

are collinear.
A
™ g
B
C

[CBSE 2014]
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Ans.

11.

Given: Two circles with centres O and O.
Common tangents, AB and CD to these two
circles intersect at E.

To prove: O, E, O’ are collinear.

Construction: Join AO, OC, OD and OB

Proof: In AOAE and OCE,

OA=0C [Radii of same circle]
OE=O0OE [Common]
EA=EC [Tangents from

external point are equal in length]

AEOA = AEOC [SSS congruence

criterion]

= ZOEA = ZOEC
ie. OF is angle bisector of ZAEC.
Similarly, O'E is angle bisector of ZDEB.
= ZAEC = 2/AEO -
«/DEB=2/0ED (i)
Now as CD is a straight line
~. LCEA + ZAED = 180° [Linear pair]

2/AEO = 180° - ZAED [Using eqgn (j)]

and

1
ZAEO = 90° - = ZAED Gii)

Now, as AB is a striaght line
~ZAED + ZDEB = 180° [Linear pair]
2/0'ED = 180° - ZDEA [Using eqgn (ii)]

ZOED =90° - %AAED (V)

Now,
ZAEO + ZAED + ZOED

—90° - %AAED + ZAED + 90° - %AAED

[Using egn (jii) and (iv)]

=90° + 90° = 180°

= ZAEO + ZAED + ZOED = 180°

So O, E and O' lie on the same line

ie, O, E and O are collinear.

Hence, proved.

In the given figure O is the centre of a circle
of radius 5 cm, T is a point such that OT = 13
cm and OT intersects the circle at E. If AB is
the tangent to the circle at E, find the length
of AB. [CBSE 2016]




Ans.

B
Q

Given: Circle with centre O having radius 5 cm.
T is a point such that
OT=13cm OP=5cm
PT, QT and AB are tangents.
To find: AB

We know that tangents at any point is
perpendicular to radius through point of
contact.

= OP LPT OELAB

T
by Pythagoras theorem
In AOPT,
OT2=OP? + PT?
= PT2 = OT2 - OP? = (13)2 - (5)?
=169 - 25 =144
= PT=12cm

TP and TQ are two tangents from an external
point T to a circle.

TP=TQ
or QT=12cm
QT=12cm
Now TA=PT-PA
= TA=12-PA (i)
and TB=QT-QB
TB=12-QB (i)

Also, PA = AE and QB = EB [Tangents from
external point are equal
in length] ..(iii)

= ET=0T-OE
But OT=13cm [Given]
OE=5cm [Radius]

- ET=13-5=8cm

We know that OE L AB

= ZOEA = 90°

ZAET = 180° — ZOEA [Linear pair]
ZAET = 180° - 90°

ZAET =90°

(I}

12.

Ans.

In right angled AAET,
AT? = AE? + ET?
[By Pythagoras theorem]
Using eq. (i) and (iii)
= (12 - PA)? = (PA)? + (8)?
= 144 + (PA)2 - 24 PA = (PA)? + 64

= 24F’A:80=>F’A:%cm

10
3

10
3

AB = AE + EB

10 10 20
—+—="—om

3 3 3

AE = cm [From equation (iii)]

Similarly, BE = cm

Hence, the required length of AB is % cm.

The tangent at a point C of a circle and a
diameter AB when extended intersect at P. If
/PCA=110°, find £CBA [see figure].

[Hint: Join C with centre O.]
C

Given: AB is diameter of circle with centre O.
Tangents at point C and AB when extended
intersect at P.

ZPCA =110°
To find: ZCBA
Construction: Join OC.

OC is radius and CP is tangent.

= OC L PC [Tangent at any point
is perpendicular to radius
through point of contact]

C
118
ZPCA =110°
= /£PCA + LOCA=110°
= Z0CA = 110° - £PCO
=110°-90°
Z0OCA = 20°

[Given]
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Ans.
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In AOAC,
OA=0C [Radii of same circle]

.. ZOCA = ZOAC = 20° [+ Angles opposite to
equal sides are equal]

CP and CB are tangent and chord of a circle at
point C and we know that angles in alternate
segments are equal

/BCP = £CAB
As AB is diameter
ZBCA =90° [Angle in a semicircle]
ZPCA = ZPCB + /BCA
110°= £ZPCB + 90°
= /PCB= £CAB = 20°
In APAC,
ZCPA + ZPCA + ZPAC = 180°
ZCPA = 180° - (£ZPCA + £LPAC)
=180° - (110° + 20°)
=180°-130° = 50°
In APBC,
Z/BPC + £PCB + £CBP = 180°
= 50 + 20° + ZCBP = 180°
= ZCBP = £PBC = 180° - 70°
= ZPBC=110°
ABP is a straight line
ZPBC + ZCBA = 180°
ZCBA=180°-110°=70°

Hence, ZCBA=70°

If an isosceles triangle ABC, in which AB = AC
= 6 cm, is inscribed in a circle of radius 9 cm,
find the area of the triangle.

Given: Isosceles triangle ABC with
AB=AC=6cm
Radius of circle = 9 cm
To find: Area of AABC.
Construction: Join OB, OC and OA.

In AABO and AACO

AB=AC [Given]
OB = OC [Radii of same circle]
AO = AO [Common]
= AABO = AACO
[By SSS congruence criterion]
= Ll1=2/2 [By cpct]
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Now in AABD and AACD,

AB=AC [Given]
L1=2/2 [Proved above]
AD = AD [Common]
ZADB = AADC
[By SAS congruence criterion]
= ZADB = ZADC [By cpct]
But ZADB + ZADC = 180° [Linear pair]
= ZADB = ZADC = 90°

We know that perpendicular from centre of
circle bisects the chord.

So, OA is perpendicular bisector of BC.

Let AD = x
OA = radius = 9 cm

o OD=0OA-AD=(9-x)cm
In right angled triangle ODC,
0OC?=0D? + DC?
[By Pythagoras theorem]
= DC? = OC? - OM?
=92-(9-x7? (i)
In right angled AADC,
AC? = AD? + DC?
[Pythagoras theorem|]
= DC? = 62 - x2 i)
From egn (i) and (i)
62-x2=92-(9 -x)2

= 36 -x2=81-(81 +x%-18x)
= 36 -x2=81-81-x?+18x
= 18x=36=x=2
AD=2cm
From eqgn (j)
DC2=92_(9 - 2)2
=81-49=32
= DC= 42 cm

BC=2MC= 8/2cm

Area of AABC = % x Base x Height

[EnN

—x BC x AM

=N

Zx8/2x 2

N

82 cm?

Hence, the required area of AABC is 8v2 cm2.

14. A is a point at a distance 13 cm from the

centre O of a circle of radius 5 cm. AP and
AQ are the tangents to the circle at P and Q.
If a tangent BC is drawn at a point R lying on




the minor arc PQ to intersect AP at B and AQ
at C, find the perimeter of the AABC.

[CBSE 2012]
Ans.

Given: Two tangents AP and AQ, drawn from
an external point A to the circle with centre O.

Tangent BC is drawn at point R.
OA=13cm
Radius of circle = 5 cm
To find: Perimeter of AABC.

We know that tangent at any point is
perpendicular to radius through point of
contact.

= OP L AP

*1 | DIKSHA 2.0

Recommended by NCERT

(Selected top questions)
1.In the given figure, AOB is a diameter of the
circle with center O and AC is a tangent to the

circle at A. If Z/BOC = 130°, then find ZACO.
A

130°

Ans.
Here,

OA is radius and AC is tangent at A, since
radius is always perpendicular to tangent, we
have,

ZOAC=90°
From exterior angle property,
Z/BOC = ZOAC + £LACO
130°=90° + LACO
ZACO = 130° - 90° = 40°.
2. What is the maximum number of parallel
tangents a circle can have on a diameter?
Ans.

Tangent touches a circle on a distinct point.
Thus on the diameter of a circle only two

Z0OPA = 90°
by Pythagoras theorem
In AOPA,
OA2 = OP? + PA?
= 132=52 4+ PA?
= PAZ=169 - 25 = 144
= PA=12cm

Perimeter of AABC = AB + BC + CA [From figure]
= AB + (BR + RC) + CA
= (AB + BR) + (RC + CA)
= (AB + BP) + (CQ + CA)

Points A, B and C are exterior to the circle and

tangents drawn from an external point to a
circle are equal so PA = QA, BP = BR.

CR=CQ
= AP + AQ
= 2AP
=2x12=24cm.
Hence, the perimeter of AABC = 24 cm.

parallel tangents can be drawn. It has been
shown in figure given below:

®

3.If O is centre of a circle, PQ is a chord and the
tangent PR at P makes an angle of 50° with
PQ, find £POQ.

Ans.
In this figure,
ZRPQ = 50°
Since, ZOPQ + ZQPR is a right angle.
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Ans.

5.

154

As tangent makes an angle of 90° with radius:
Z0OPQ =90° - 50° = 40°

Since,
OP=0Q [Radii of a circle]
Z0OPQ = £OQP = 40°
In APOQ,
£ZPOQ = 180° - (40° + 40°)
£POQ = 100"
PQ is a tangent drawn from an external

point P to a circle with center O, ZQOR is the
diameter of the circle. If ZPOR = 120° What
is the measure of ZOPQ?

R

0 ¢

Q
Since, PQ is a tangent to the circle, AOQP is
right angle triangle.
In AOQP,
ZPOR = ZOQP + £LOPQ

Thus £ZOPQ = ZPOR - LOQP
= 120° - 90° = 30°

[Exterior angle]

In the figure, AB is the diameter of a circle
with center O and AT is a tangent. If ZAOQ =
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Ans.

58¢, find ZATQ.

58°

A
v

We have ZAOQ = 58°

Since, ZABQ and ZAOQ are the angles formed
by the same are on the circumference and
centre of the circle respectively.

ZABQ = % ZAOQ
~ loge
2
—29°

Here, OA is perpendicular to TA because OA is
radius and TA is tangent at A.

Thus, ZBAT = 90°

ZABQ = £ABT

Now in ABAT,

ZATB =90° - ZABT
=90°- 29°
=61°

Thus, ZATQ = LATB = 61°




Constructions

EXERCISE 10.1

Choose the correct option from the given four options:

1. To divide a line segment AB in the ratio
5:7, first a ray AX is drawn, so that ZBAX
is an acute angle. Then at equal distances,
points are marked on the ray AX such that
the minimum number of these points is:

» 8 (8) 10
©) 11 D) 12
Ans. (D)

Explanation: To divide a line segment AB in the
ratio m:n, first a ray AX is drawn which makes
an acute angle ZBAX and then (m + n) points
are marked at equal distances on the ray AX.

Here m=5andn=7.

Therefore, the minimum number of points to be
marked on AX=m +n=5+7=12

2.To divide a line segment AB in the ratio 4:7,
a ray AX is drawn first such that ZBAX is an
acute angle and then points A;, Ay, As, ... are
located at equal distances on the ray AX and
the point B is joined to:

(A) Ap (B) A1y
© A1 (D) Ag
Ans. (B)

Explanation: To divide a line segment AB in the
ratio m:n, first a ray AX is drawn which makes
an acute angle ZBAX and then (m + n) points
are marked at equal distances on the ray AX.

Here m=4andn=7.

Therefore, minimum number of points to be
marked on AX=m+n=4+7=11

Since 4 + 7 = 11 points are to be located on AX
at equal distances, so B is joined to last point
ie. A11~

3. To divide a line segment AB in the ratio 5:6,
draw a ray AX such that ZBAX is an acute
angle. Then draw a ray BY parallel to AX and
the points A3, Ay, Ags,... and By, By, Bs,... are
located at equal distances on ray AX and BY,
respectively. Then, the points joined are:

(A) A5 and Ba
(C) A4 and Bs
Ans. (A)

Explanation: To divide line segment AB in the
ratio 5:6 ie, mn = 586.

(B) Ae and Bs
(D) A5 and B4

Steps of construction:

1. Draw a ray AX making an acute ZBAX.

2. Draw a ray BY parallel to AX by taking ZABY
equal to ZBAX.

3. Divide AX into five (m = 5) equal parts, AA;,
A1A2, A2A3, A3A4 and A4A5

4. Divide BY into six (h = 6) equal parts, BBy,
BlBQ, 8283, B3B4. B4BS and BsBGA

5. Join AsBg Let it intersect AB at a point C.
Then, ACBC = 56.

Y ¢ B6

Bg
B4
B3

4. To draw a pair of tangents to a circle which
are inclined to each other at an angle of 60°,
it is required to draw tangents at the end
points of those two radii of the circle. The
angle between them should be:

(A) 135° (8 90°
(©) 60° (D) 120°
Ans. (D)

Explanation: Let PQ and PR be the two
tangents at points Q and R on a circle with
centre O.
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Given: ZRPQ = 60°
We know that the tangent at a point on a circle

is perpendicular to the radius through that
point.

= £Q = /R =90°
In quadrilateral PQOR,

LP+ £Q + £LO + 4R = 360°
= 60°+ 90°+90° + LO = 360°
= £0 =360°-240° = 120°

Hence, the required angle between two radii is
120°

EXERCISE 10.2

Write True or False and give reasons for your answer:

By geometrical construction, it is possible to

1
divide a line segment in the ratio ﬁ(ﬁ) .

Ans. True.

2.

Ans.

156

According to the question,

Ratio = ﬁ(%)

On simplifying the given ratio, we get,

G el

1

3:1

N

Required ratio = 3:1 and 3 and 1 both are
positive integers.

Hence, it is possible to divide a line segment in
the ratio 3:1 by geometrical construction.

To construct a triangle similar to a given

AABC with its sides g of the corresponding

sides of AABC, draw a ray BX making an
acute angle with BC and X lies on the
opposite side of A with respect to BC. The
points By, By, ..., B7 are located at equal
distances on BX. B3 is joined to C and then a
line segment is drawn parallel to B3C where
C’ lies on BC produced. Finally, line segment
A'C is drawn parallel to AC.

False.
As the sides of new triangle will be equal to z

of the corresponding sides of AABC. Therefore,
it will be larger than AABC. Hence, B;C' (larger

of %) instead of BgC. is drawn parallel to B3C.

Steps of construction:
1. Draw the given AABC.

2. From B, draw any ray BX downwards,
making an acute angle CBX

3. Now, mark seven points By, By, B3 .. By on BX

such that BB, = B1B, = B3B3 = B3B4 = B4Bs
= BsBg = BgB7.

4. Join B3C and draw a line B;C' || B3C from
B7 such that it intersects the extended line
segment BC at C.

5. From point C draw CA' || CA in such a way
that it intersects the extended line segment
BA at A

6. Then, AABC is the required triangle whose

sides are % of the corresponding sides of
AABC.

A /

3. A pair of tangents can be constructed to a

circle inclined at an angle of 170°.

Ans. True.

It is possible to draw a pair of tangents to a
circle, inclined at an angle between 0° and
180° Hence, we can draw a pair of tangents to
a circle inclined at an angle of 170°.

Let us draw two tangents from point P to the
circle with centre O at point Q and point R. OQ
and OR are joined. We have OQ and OR as radii
of the circle.

= ZOQP and ZORP = 90°
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Ans.

Since PQ and PR are tangents to the circle at Q
and R respectively,

= ZOQP + ZORP = 180° (i)
But ZQPR + ZQOR + (ZOQP + ZORP) = 360°
[Angle sum property of quadrilateral]
= ZQPR + ZQOR + 180° = 360°
[From egn. (j)]

= ZQPR + ZQOR = 180°
Hence, ZQPR and ZQOR < 180°.
The given angle is 170° which is less than 180°.

@ Trick Applied

= If angle between pair of tangents is greater than 180°

then tangents can never be constructed.

EXERCISE 10.3

Draw a line segment of length 7 cm. Find a
point P on it which divides it in the ratio 3:5.
[CBSE 2015, 11]

Method 1:
Steps of construction:
1. Draw a line segment, AB = 7 cm.

2. Draw a ray AX, making an acute angle with
line segment AB ie, ZBAX.

3. Divide AX into 3 + 5 = 8 equal parts and
mark the points Aq, Aj, Az .. Ag on AX such
that AAl = A1A2 = A2A3 = .., A7A8.

4. Join AgB.

5. From Az, draw a line parallel to AgB to meet
AB at point P.

6. Thus, P is the required point on AB which
divides it in the ratio 3:5.

Hence, APPB= 35
Justification:
Let AA1 = A1A)= AsA3 = A3A4= .. = A7Ag =X
In AABAg, AsP || AgB
AP _ Al
PB  AjAg
[By basic proportionality theorem]
= ﬁ ¢ _3 [By construction]
AfAg T T5 Y
Hence, APPB= 35
ns 1%
%
As
As
Ay
Az
Ay
Aq
A, P 7cm \B

Method 2:
Steps of construction:
1. Draw a line segment AB =7 cm.

2. Draw any ray AX making an acute angle
with AB.

3. Draw a ray BY parallel to AX by making
ZABY equal to ZBAX.

4. Locate the points Aq, Ay and Az (m = 3) on
AX and By, By, B3, B4 and Bs (h = 5) on BY
such that AA; = A1A; = AA3 =BB; = B1B>
= B,B3 =B3B4 = B4Bs.

5. Join Ang.

6. Let it intersect AB at a point P and divides
AP:PB = 3:5.

Hence, P is the required point on AB which
divides it in 3:5.
Verification (Justification):
In AAA3P and ABB:sP,
AX|| BY
ZA= /B
ZA3PA = /B3PB
AAA3P ~ ABBsP
[By AA criterion of similarity]

[By construction]
[Alternate angles]
[Vertically opp. angles]

Let each equal part = x cm

o My _ap
AA5 BP
[By basic proportionality theorem]
AP _ x_3 [By construction]
BP 5x 5
Hence, APPB = 3:5.
X
As
A
Aq
A 5 B
B1
B2
B:
B4 3
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2.

Ans.

1.

Ans.

158

Construct a tangent to a circle of radius 4 cm
from a point which is at a distance of 6 cm
from its centre. [CBSE 2020, 13]

This distance of point from which tangents to
be drawn should be more than radius so that
tangents can be drawn.

Steps of construction:

1. Draw a circle of radius 4 cm. Let O be the
centre of the circle.

2. Take a point M at a distance 6 cm away
from the radius.

3. Join OM and bisect it.
(A) With M and O as centres and with

radius more than half, draw two arcs on
either sides of line OM.

(B) Let the arc meet at A and B. Join AB
such that it meets OM at M.

(©) My will be the mid point of OM.

4. Taking M4 as centre and M40 as radius,
draw a circle to intersect the circle with
radius 4 cm and centre O at two points P
and Q.

5. Join PM and QM. PM and QM are the
required tangents from M to circle with
centre O and radius 4 cm.

A

P
6 cm

M

M+

Q

NeB

@ Trick Applied

= Step (i) Draw perpendicular bisector of distance from

centre to external point.

Step (i) Taking one-half as radius draw circle.

Step (iii)) Two circles intersect at two points.

Step (iv) Join these points to an external point and get
required tangents.

EXERCISE 10.4

Two-line segments AB and AC include an
angle of 60° where AB=5cmand AC=7
cm. Locate points P and Q on AB and AC

respectively, such that AP = % AB and AQ =

% AC. Join P and Q and measure the length

PQ.
Justification:
Given that, AB=5cmand AC=7cm
Also, AP=3 ABand AQ = L AC ()
4 4
From eq. (i), we get
AP = 3 x5 = > cm
4 4
Then, PB=AB - AP
PBZS—E=w=ECm
4 4 4
[As P is any point on AB]
APPB= 1.2
4 4

Hence, AP:PB = 3:1 ie. scale factor of line

segment AB is %

Again from eq. (i),

7 21
Then, C=AC-AQ=-—:—=1:3
en Q Q R
[As Q is any point on AC]
721
AQQC= —:=—==1:3
QQ 72

Hence, AQ:QC = 1:3 ie, scale factor of line
segment AC is %

Steps of construction:
1. Draw a line segment AB =5 cm.
2. Draw a ray AZ making an acute ZBAZ =
60°.
(A) With A as centre and with any radius,
draw another arc cutting line AB at D.

(B) With D as centre and with the same
radius, draw an arc cutting the first arc
(drawn in step A) at point E.

(©) Now join ray AZ which forms an angle
of 60° with line AB.

3. With centre A and radius 7 cm, draw an arc
cutting the line AZ at C.

4. Draw a ray AX, making an acute angle
ZBAX.

5. Divide AX into four equal parts, namely AA
= A1A; = AyAz = AsA,
6. Join A4B.

7. From Az, draw A3P || A4B meeting AB at P
(by making an angle equal to ZAA4B)
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Then, P is the point on AB which divides it in
the ratio 3:1, such that AP:PB = 3:1.

8. Draw a ray AY, making an acute ZCAY.
9. Divide AY into four parts, namely AB; = B1B,
= ByB3 = B3Ba4.
10. Join B4C.

11. From By, draw B1Q || B4C meeting AC at Q.
(by making an angle equal to ZAB4C).

Then, Q is the point on AC which divides it in
the ratiol 1:3.

So, AQ:QC =13
12. Finally, join PQ and its measurement is 3.25
cm.
Y
jh/ i
B4 —X \é
B3
B
B4 Q
E
60°
D F—s
Y
Ay
A3
A4

X

2. Draw two concentric circles of radii 3 cm
and 5 cm. Taking a point on the outer circle,
construct a pair of tangents to the other.
Measure the length of a tangent and verify it
by calculation. [CBSE 2016]

Ans.

Steps of construction:

1. Draw two concentric circles Cy, Cy of radii
3 c¢cm and 5 cm respectively taking ‘O’ as
centre.

2. Taking any point P on the outer circle, join
OP.

3. Draw perpendicular bisector MN of OP. Let
M’ be the mid-point of OP To bisect OP

(A) With P as centre and any radius more
than half of the length of OP, draw two
arcs on either side of OP.

(B) Similarly, with O (centre) and any radius
more than half of the length of OP,
draw two arcs on either side of OP. It
intersect previous arcs at M and N.

(©) Join MN to meet line OP at M| which is
the mid point.

4. Draw a circle Taking M’ as the centre and
OM' as the radius, which cuts the inner circle
at A and B.

5. Join PA and PB. Thus, PA and PB are the
required tangents.

6. On measuring, we find that PA = PB = 4 cm.

Verification:

In the right angled AOAP,
ZPAO =90°
According to Pythagoras theorem
(Hypotenuse)? = (base)? + (perpendicular)?
PAZ= (5)%-(3)?=25-9=16
PA=4cm

Hence, the length of both the tangents is 4
cm.

Therefore, PA=PB=4cm
Hence, verified.

3. Draw a circle of radius 4 cm. Construct a pair

of tangents to it, the angle between which is
60°. Also justify the construction. Measure the
distance between the centre of the circle and
the point of intersection of tangents.

[CBSE 2016, 14, 13, 11]

Steps of construction:
1. Draw a circle of radius 4 cm with centre O.

2. Extend the line segment OA to B such that
OA=AB=4cm.

3. Taking A as the centre, draw a circle of
radius 4 cm. This circle intersects the first
circle drawn in step 1 at P and Q.

4. Join BP and BQ to get the desired tangents.
Justification: In AOAP, we have

OA=0P=4cm [Radius]
Also, AP=4cm
[Radius of circle with centre A]
~. AOAP is equilateral
So, ZPAO = 60°
Now, £ZBAP + ZPAO = 180° [Linear angle]
ZBAP + 60° = 180°
ZBAP = 120°
In ABAP, we have BA = AP =4cm
[Radii of the circle with centre A]
ZBAP = 120°
As two sides BA and AP are equal, therefore
AABP is isosceles. So, ZABP = ZAPB
Let ZABP = ZAPB = o
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ZABP + ZAPB + ZBAP = 180°

o+ o+ 120° =180°
200=60° = o=30°
ZABP = ZAPB = 30°
£PBQ = 60°

Therefore,
Hence,

Alternate method:
Steps of construction:
1. Draw a circle of radius 4 cm with centre O.
2. At O construct radii OA and OB such that
ZAOB = 120° ie, supplement of the angle
between the tangents.
To draw 120° angle at O:
(A) With point O as the centre, draw an arc

with any radius such that the arc meets
ray OA at point C.

(B) With C as centre and with the same
radius as before, draw another arc
cutting the previous one at point D.

(©) Now with D as centre and with the
same radius, draw an arc cutting the
first arc (drawn in step A) at point E.

(D) Join OE and produce it to meet the
circle at point A.

3. Draw perpendicular to OA and OB at A and
B respectively.

*1 | DIKSHA 2.0

Recommended by NCERT

(Selected top questions)

1. To divide a line segment AB in the ratio 2:5, first

a ray AX is drawn, so that BAX is an acute
angle and then at equal distance points are
marked on the ray AX such that the minimum
number of these point is:

A) 2 B 5
© 4 (D) 7
Ans. (D)

160

Explanation: We know that,
To divide a line segment AB in the ratio min.

The perpendicular lines to OA ad OB

will make an angle of 90° at the point of
intersection ie, at point A and B respectively.
(So, we can measure 90° or construct 90°
angles by taking A and B as the points of
construction like in point 2)

4. Let us suppose these perpendiculars
intersect at P. Then, PA and PB are the
required tangents.

5. Now, if we measure the ZAPB = 60° and the
distance between PO = 8 cm.

Justification:
From the quadrilateral OAPB, we have

ZOAP = ZOBP = 90°
[As PA and PB are perpendicular
to OA and OB]

ZAOB = 120° [As per construction]
So LOAP + ZOBP + ZAOB + ZAPB = 360°
90° + 90° + 120° + LAPB = 360°
ZAPB = 360° - (90° + 90° + 120°)
= 360° - 300° = 60°

ZAPB = 60°.

Therefore,

First draw a ray AX which makes an acute
angle BAX then, marked m + n points at equal
distance.

Here, m = 2, n=>5

Minimum number of these points =2 + 5=7.

2.The ratio of the sides of the triangle to be

constructed with the corresponding sides of
the given triangle is known as:

(A) scale factor (B) length factor

(C) side factor (D) K-factor
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Ans.

3.

Ans.

4.

GV

Explanation: The ratio of the sides of

the triangle to be constructed with the
corresponding sides of the given triangle is
known as scale factor.

Draw an isosceles AABC in which BC = 5.5
cm and altitude AL = 3 cm. Then, construct

another triangle whose sides are % of the

corresponding sides of AABC.

Steps of construction:
1. Draw a line segment BC = 55.

2. Perpendicular bisector XY of BC is drawn
intersecting BC at L.

3. Point A is marked on XL such that AL=3 cm

4. AB and AC are joined.

5. An acute angle CBP is drawn below BC.

6. On BP, points By, By, B3, and B4 are marked
such that BB1= B1B, = B,B3 = B3B4.

7. B4Cis joined.

8. B3Cis drawn parallel to B4C intersecting BC
at C.

9. CAis drawn parallel to CA intersecting BA
at A

10. ABC is the required A.

Draw a line segment AB of length 7 cm.
Taking A as centre, draw a circle of radius

3 cm and taking B as centre, draw another
circle of radius 2 cm. Construct tangents to
each circle from the centre of the other circle.

Ans.

Ans.

Required tangents are BP and BQ.
AR and AS .
Steps of construction:

1. Draw AB =7 cm. Taking A and B as centres,
draw two circles of 3 cm and 2 cm radius
respectively.

2. Bisect line AB, let mid point of AB be C.

3. Taking C as centre, draw circle of AC radius
which will intersect circles at P, Q, R, S.

4. Join BP, BQ, AR, AS. These are the required
tangents.

. Draw a circle of radius 4 cm. Draw a tangent

to the circle, making an angle of 60° with a
line passing through the centre.

Steps of construction:
1. Draw a circle with centre O and radius 4 cm.
2. Make radius OA and produce it to B.
3. Make AOP = 30°.
4. Draw PQ perpendicular to OP, meeting OB
at Q.

5. Then PQ is the required tangent.
Justification: In AOPQ,

POQ = 30°

OPQ = 90°
-. By angle sum property of triangle.

OQP = 180° - (90° + 30°)

= 60°

Constructions (DIKSHA) &‘ 161



Area Related

To Circles

P

EXERCISE 1.1

1. If the sum of the areas of two circles with

radii Ry and R, is equal to the area of a circle

of radius R, then:
(A) R]_ + Rz =R
(C) R4 +R <R

(B) R12 + R22 = Rz
(D) R12 + R22 < Rz

[CBSE 2011]
Ans. (B)

Explanation: According to the given condition,

Area of circle with radius R = Area of circle with

radius R; + Area of circle with radius R,
= 7R? = R 2 + 1R,?
= RZ=R;2 + R,?

2. If the sum of the circumferences of two

circles with radii R; and R; is equal to the
circumference of a circle of radius R, then:

(A) R]_ + Rz =R

(B) R]_ + Rz >R

C) Ry +R; <R

(D) Nothing definite can be said about the
relation among R; R, and R.

Ans. (A)

Explanation: According to the given condition,

Circumference of circle with radius R =
Circumference of circle with radius Ry +
Circumference of circle with radius R,
= 2nR = 2nR; + 2nR,

= R=R; +Ry

3. If the circumference of a circle and the

perimeter of a square are equal, then:

(A) Area of the circle = Area of the square

(B) Area of the circle > Area of the square

(C) Area of the circle < Area of the square

(D) Nothing definite can be said about the
relation between the areas of the circle
and the square.

Ans. (B)

Explanation: It is given that,
Circumference of circle = Perimeter of square

4.

Ans.

162 ‘ﬁ EduCart NCERT Mathematics Exemplar ¢

Choose the correct option from the given four options:

Let r be the radius of circle and a be the side of
square

= 2nr = 4a
= 27—2xr:2xa
= r—EXZxa—lG
T 7 T 11
7 .
r= _— Al
79 0]

Area of square = a2

Area of circle = nr?

(7)2 2 7 7,
=n|—al| = —

u? -7’
2
_ 14a” _14 [Area of square]
11 11

= Area of circle = 1.2 area of square
= Area of circle > Area of square.

Area of the largest triangle that can be
inscribed in a semi-circle of radius r units is:

(A) r?sq. units 5] %rz sg. units

(©) 2 r?sq. units (D) V2 r?sq. units

)

Explanation: The largest triangle that can be
inscribed in a semicircle of radius r units is the
triangle having its base as the diameter of the
semicircle and two other sides are taken by
considering a point C on the semi circle. Join C
with diameter end points A and B.

ZC=90° [Angle in a semicircle]
c

N>

D
2r units

A 4os}




5.

Ans.

6.

Ans.

AABC is right angled triangle with base as
diameter AB of circle and height CD.

Height of triangle = r
Area of AABC = 1, base x height

x 2r x r = r? sq. units.

NG

If the perimeter of a circle is equal to that of
a square, then the ratio of their areas is:

A 22:7 (B) 14:11

© 7:22 D) 11:14

®)

Explanation: Let r be the radius of circle and a
be the side of square.

It is given that Perimeter of circle = Perimeter of
square

2nr = 4a
= a=¥
2 0
Area of circle nr? r?
Areaofsquare ~ ;2 (qr)?
(%)
[Using eqgn (j)]
_w’x4_4_4 o 28 _14
T2 mo227 22 1

Required ratio=14:11

It is proposed to build a single circular park
equal in area to the sum of areas of two
circular parks of diameters 16 m and 12 min
a locality. The radius of the new park would
be:

(A) 10 m (B) 15 m
© 20 m (D) 24 m [CBSE 2012]
A)

Explanation: Let the radius of the new park be
R.

~. Area of new park = Area of old park | + Area
of park Il

Also, if r{ and ry are the radius of circle

d
da 12

Area of the first circular park with diameter
16 m

2
= n(%) = 1(8)2 = 641 m?

Area of the second circular park with diameter
12m

2
= n(%) = 7(6)2 = 36m m>2

7.

Ans.

8.

Ans.

According to the given condition.
nR? = 647 + 36m

= nR? = 100n = R? = 100
= R=10m
The area of a circle that can be inscribed in a
square of side 6 cm is:
(A) 36 T cm? (B) 18 r cm?
(©) 12t cm? (D) 9 © cm?
[CBSE 2012]

(D)
Explanation:

A B

7N
A

C

It is given that the side of square = 6 cm

= Diameter of the circle inscribed in a square,
d = Side of square = 6 cm
. Radius of circle () = %:g =3cm

=  Area of circle = nr? = 7(3)2 = 9n cm?

The area of a square that can be inscribed in
a circle of radius 8 cm is:

(A) 256 cm? (B) 128 cm?
(€©) 6442 cm? (D) 64 cm?
[CBSE 2015]
®)
Explanation: Let the side of square be a cm.
It is given that
Radius of cirlce,r = OC =8 cm
Diameter of circle = AC=2 x OC
=2x8=16cm

Since square is inscribed in circle

Dg \NC

AX B

.. Diagonal of square = Diameter of circle

=16cm
. 2 2
Area of square = (Diagonal) = (16) 26
2 2 2
=128 cm?

Alternate method
Let a be the side of square ABCD
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In AACB,
AC2= AB? + BC? [By pythagoras

theorem|]
= (16)2 = a? + g2
= 256 = 242
= a?=128

Area of square = 128 cm?

9. The radius of a circle whose circumference is

equal to the sum of the circumferences of the
two circles of diameters 36 cm and 20 cm is:

(A) 56 cm (B) 42 cm
©) 28 cm (D) 16 cm
Ans. (C)

Explanation: According to the given condition,
Circumference of circle = Sum of Circumference
of two circle

Let r{ and r, be the radius of the two circles
then

ri= % =18 cm

rp= @ =18cm
2

= 2nr = 2mry + 27y
= 2nR = 21ry + 27y
= R=ri+r,=18+10=128

10. The diameter of a circle whose area is equal

to the sum of the areas of the two circles of
radii 24 cm and 7 cm is:

Ans. (D)

(A) 31cm (B) 25 cm
©) 62 cm (D) 50 cm [CBSE 2011]
Explanation: Let radius of 1%t circle
ri=24cm
Area of 1%t circle = 7i(r1)? = n(24)2
= 576n cm?

Radius of 2" circle

rp=7cm
Area of 2" circle = ni(ry)? = m(7)?
= 491 cm?

Let R be the radius of the new circle.
According to the given condition,

Area of new circle = Area of 1t circle + Area of
21 circle

= nR2 = 576m + 4971
= R2=625
= R=25cm

.. Diameter of new circle = 2R = 2 x 25
=50cm

EXERCISE 11.2

1. Is the area of the circle inscribed in a square

2

of side a cm, a2 cm?2? Give reasons for your

answer.

Ans. No.

164

Let ABCD be a square of side a cm with a circle
inscribed in it. The radius of the circle inscribed
in a square of side a cm is r.

.. Diameter of circle = side of square = a
D C

A<€&—acm—>B

Radius (r) = % cm
a 2
Area = (r)? = n(a) cm?

2
na
T m?
4

2
. . T®a
Hence, area of circle is —

2. Will it be true to say that the perimeter of a

square circumscribing a circle of radius a cm
is 8a cm? Give reasons for your answer.

Ans. Yes.

Let ABCD be a square of side a cm with circle
inscribed in it.

A B

D C
The radius of the circle inscribed in a square of
sideacmisr
Radius of circle, r=acm
Diameter of circle,
d=2xr=2acm
= Side of square ABCD = Diameter of circle, d
=2acm
.. Perimeter of square ABCD = 4 x (side)

=4 x 2a cm = 8a cm
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Ans.

3. In the figure, a square is inscribed in a
circle of diameter d and another square is
circumscribing the circle. Is the area of the
outer square four times the area of the inner
square? Give reasons for your answer.

No.

Let ABCD be a square circumscribing a circle of
diameter, d.

Let EFGH be a square of side a inscribed in the

circle.
D C

H NG

ES—a 7F
A B

= Diagonal of inner square

= Diameter of circle = d
In right angled AEFG,
EG? = EF? + FG?
[Using Pythagoras theorem]

= d?=a? + a?
= d? = 2a?

2
- a= 9

2

d2

Area of inner square EFGH = a2 =

Side of outer square ABCD = d
= Area of outer square = d? = 242

= Area of outer square = 2 times Area of
smaller square

So, the given statements is false.
4. ls it true to say that area of a segment

of a circle is less than the area of its’
corresponding sector? Why?

Ans. No.

Major Segment

Minor Segment

It is true only in case of minor segment.

Major Segment

Minor
Segment

In case of major segment, area of segment
is always greater than the area of its
corresponding sector.

5. ls it true that the distance travelled by a

Ans.

circular wheel of diameter d cm in one
revolution is 2rd cm? Why.

No

Distance travelled by the wheel in 1 revolution
is equal to its circumference

= 2nr cm
= circumference of wheel

Hence, the given statement is false.

In covering a distance s metres, a circular

. s
wheel of radius r metres makes o
nr

revolutions. Is this statement true? Why?

Ans. Yes.

Ans.

Ans.

We know that
Distance covered in 1 revolution = 2zr

(circumference)

<—— s metres —>

Let's assure total revolutions needed to cover &
no distance in y.

So, yx2mr=s

S

2nr

The numerical value of the area of a circle
is greater than the numerical value of its
circumference. Is this statement true? Why?
No.

It will depend on the value of radius.

If O < r < 2 then the numerical value of the
circumference is greater than the numerical
value of its area.

If r > 2, its area is greater than its
circumference.

If the length of an arc of a circle of radius r

is equal to that of an arc of a circle of radius
2r, then the angle of the corresponding sector
of the first circle is double the angle of the
corresponding sector of the other circle. Is
this statement false? Why?

No.
This statement is true.

Let C; and C, be the two cirles with radius r
and 2r respectively.

Arc length of C; = Arc length of C,

ie, ZE - CD

cD N0
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i)

Let 0, be the angle subtended by arc AB and 0,

be the angle subtended by arc CD at the centre.

AB = 3610 x 2mr (i)
_— 8 0
and €D = —2x2m(2r) = —2x4nr (i)
360 360
From egq. (i), (i) and (iii)
0 0
L onr = —Z x4nr
360 360
= 91 = 292

Hence, angle of corresponding sector of C; is
double the angle of the corresponding sector
of CQA

9. The areas of two sectors of two different
circles with equal corresponding arc lengths
are equal. Is this statement true? Why?

Ans. No.

The given statement is true for arcs of the
same circle. But in differents circles, it is not
possible as area of setor

A= lr
2

where | = corresponding arc length.
r = radius
Hence, area of two setors with equal arc

lengths, would be the same in case both the
circles have equal radii.

10. The areas of two sectors of two different
circles are equal. Is it necessary that their
corresponding arc lengths are equal? Why?

Ans. No.

The given statement will be true for arcs of
the same circle. But in different circles, it is not
possible.

t _ 140
Area of 18t sector = E(rl )el
where, ry is the radius and 04 is the angle.

d _ 1/
Area of 2"9 sector = E(rQ )92

where, r; is the radius and 6, is the angle
subtended at the centre of the circle by the arc.

is gi 12, _ 12
It is given that Erl 0, = §r2 92
= r1201 = r,%0;

Ans.

12.

Ans.

13.

Ans.

14.

Ans.

Thus it depends both an radius and angle
subtended at the centre. But arc lengths
depend only on radius.

. For the largest circle that can be drawn inside

a rectangle of length a cm and breadth b cm
(a > b), is its area b2 cm?? Why?

No.

Diameter of circle = breadth of rectangle = b
= Radius of circle = b

= Area of largest circle = r?

2
_.2_(b 2
= Tr Tt(z) cm

Circumferences of two circles are equal. Is it
necessary that their areas be equal? Why?

Yes.
It is given that,
Circumference of circle Cq
= circumference of circle C,

= 21Rq = 27R, [where, Ry and R, are
radii of two circles]

= Rl = R.2

= 1R, 2 = mR,?

= Areas of two circles are equal.

Areas of two circles are equal. Is it necessary
that their circumferences are equal? Why?

Yes.
It is given that,

Area of circle with radius Ry = Area of circle
with radius R,

= T(Ry)? = m(Ry)?
= Rl = R2
= 2Ry = 27R,

Hence, the circumferences are also equal.

Is it true to say that the area of a square
inscribed in a circle of diameter p cm is p?
cm?? Why?

No.

When the square is inscribed in the circle, the
diameter of the circle is equal to the diagonal
of the square but not the side of the square.

Let side of square be a.

- Length of diagonal = \/m:\/ﬁa
= diameter of circle, p = \/2a

= p? = 2a2

.. Area of circle

2
a?= P
2
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EXERCISE 11.3

1. Find the radius of a circle whose Centralangle,  ©=45°
circumference is equal to the sum of the We know that,
circumferences of two circles of radii 15 cm

and 18 cm. @
pH

Let the radius of the circle be r whose
circumference is equal to the sum of the
circumferences of two circles with radii

Ans.

If © is measured in degrees then
ri=15cmandr; =18 cm

. _ 2
According to the question, Circumference = ~ Area of sector = 3600
circumference 1 + circumference 2
2nr = 2 2 -5 x2x28><28
nr = 21ry + 27y 360°7
= r=ri+rp=(15+18)=33cm
=308 cm?

Hence, r = 33 cm is the required radius of the
circle. Hence, the required area of the sector of the

circle is 308 cm?2.

2. In the given figure, a square of diagonal 8 cm ) ]
is inscribed in a circle. Find the area of the 4. The wheel of a motor cycle is of radius 35

shaded region. cm. How many revolutions per minute must
the wheel make so as to keep a speed of 66
km/h?

Ans.

@) Given: Radius of wheel, r=35cm

Speed of wheel, S = 66 km/h

As
A 5= 86x1000 i | 1km=1000m
60 andl hr = 60 min
= 1100 m/min = 1,10,000 cm/min
Circumference of wheel = 2nr

Ans.

Let the side of the square be a cm and

radius of the circle, r = OA = % x diagonal =9 %22 x5=220 em
1 We know that speed = M
:>r=§x8=4cm Time
2 St
It is given that s= M = —
length of diagonal of square = 8 cm ‘ 27
eng_ 9 d - . Number of revolutions in 1 min, n
= Side of square a= 4.2 110000 o0
Area of circle = ir? = x (4)2 = 161 cm? ~ 220
Area of square = o2 = (4\/5)2 -39 em?2 = n = 500 revolution per min, n
) Hence, the required number of revolutions per
So, area of shaded region minute is 500.

= area of circle - area of square
-2 — g2 = (16m - 32) cm? 5. A cow is tied with a rope of length 14

m at the corner of a rectangular field of

Hence, the required area of the shaded region is dimensions 20 m x 16 m. Find the area of the
5 .
(16m - 32) cm<. field in which the cow can graze. [CBSE 2010]
3. Find the area of a sector of a circle of radius Ans.
28 cm and central angle 45°. Field is rectangular. So if cow is tied at its
Ans. vertex, it will graze the field in the shape of

sector. The length of rope is less than length
and breath of rectangle. So, the required area is
of sector.

Given: Radius of circle,
r=28cm
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Let ABCD be a rectangular field of dimensions =[x b= (38 x 10) = 380 cm?
20m x 16 m.

2
Let the cow be tied at point A. Area of one semicircle = %:g(S)2 =%cm2
Given : Length of rope AE = 14 m. 251
~.Area of two semicircles = 2 x = 251 cm?

.. Area of field in which cow can graze

— Area of sector AFEG = 0 < qur2 .. Total area of flower bed
= Area of rectangle + Area of 2 semicircles
D< 20m >C =[x b+mr?

= (380 + 25m) cm?

7. In the given figure AB is the diameter of the
circle, AC = 6 cm and BC = 8 cm. Find the
area of the shaded region (Use n = 3.14).

C

B

= We know that the angle between two sides
of rectangle is 90°

— Area of sector AFEG = —2 « 22 (14)?
360 7

x27_2x14x14:154m2

_1

4

Hence, the required area grazed by cow is 154 Ans.
2

m

: G
/m\
@ Trick Applied

= Angle between two adjacent sides of rectangle is 90°

Use it for, area of sector 2

y
8 nr?. AA
360°
6. Find the area of the flower bed (with semi- \Lu

circular ends) shown in the given figure N /W

38 cm
The given figure is a circle, and a right angled

triangle (and semicircle, segment also) because
AB is diameter and angle in semicircle is 90°.
10.cm AB is the diameter of circle,
AC=6cmand BC=8cm
Ans.

We know that AB is the diameter

The figure has two semi-circles and one ZACB=90° [Angle in semicircle]
rectangle. In right angled AACB,
Given: Length of flower bed, [ = 38 cm AB? = AC? + CB?
Breadth of flower bed, b = 10 cm [By Pythagoras theorem]
Both ends of flower bed are semi circle =62+82=36+64
2_
Radius of semicircle = %=£ cm =5cm AB” =100
2 2 = AB= 100 =10 cm
38 cm
Cc< >D - Area of AABC = % « BC x AC
1 ) .
B E [10cm = 5 x 8 x 6=24cm ()
Diameter of circle, AB = 10 cm
A F

. Radius of circle, r = 10 _ Scm
Area of rectangle ACDF 2
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= Area of circle = mr? = 3.14 x (5)2
=314 x 25 = 785 cm? (D)
.. Area of shaded region
= Area of circle - Area of AABC
= (785 - 24) cm?
=545 cm?

8. Find the area of the shaded field shown in

the given figure [CBSE 2015]
N
4m
6m /
v
Ans.
C< Bm >B
N /
/ 4m
6m
v F

It is clear from the figure that there is one
semicircle and one rectangle.

In the figure, join ED.
For Rectangle
length, BC = 8 m and Breadth, AB =4 m
For Circle radius,r=6-4=2
Area of rectangle ABCD = BC x AB
=8 x4 m?2=32m2
Radius of semicircle OD = OE = r
r=6-49m=2m

2
~.Area of semicircle with radius r= ®_

x (2)2 = 2m m?2

=T
2
Area of shaded region = Area of rectangle
ABCD + Area of semicircle DFE
= (32 + 2m) m?
Hence, the required area of shaded region =
(32 + 2m) m2

9. Find the area of the shaded field shown in
the given figure

12m
/4m
/ ,
N 26m i’
Ans.
D C
G 4m F
3m 3m
12m| k> A
H a E
v
A B
- 26m

10.

Join GH and FE such that EFGH is a rectangle.
In rectangle ABCD,
Length of rectangle, AB = 26 m
Breadth of rectangle, AD = 12 m
.. Area of rectangle ABCD = 26 x 12
=312 m?
Inner rectangle EFGH,
Breadth, EF={12-(4 +4)]=12-8
=4m
Also, EF is equal to the diameter of semicircle
EF=GH=4m
.. Radius of semicircle EF, (r) = 2 m
Length, EH=[26 - (5 + 5)] =26 - 10
=16m
. Area of two semicircles

_ 2(_2] 2x7x(2f
2 2

Area of inner rectangle, EFGH
=EH x EF = 16 x 4 = 64 m?
. Area of shaded region

= 41t m?2

= Area of outer rectangle — (Area of inner
rectangle + Area of 2 semicircle)

=[312 - (64 + 4m)) m? = [248 - 4n] m?

Hence, the area of shaded region = (248 - 4m)

mZ

Find the area of the minor segment of a
circle of radius 14 cm, when the angle of the
corresponding sector is 60°. [CBSE 2019, 15]
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Ans.

11.

Ans.
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Shaded region is a minor segment.
Given: radius of circle, r = 14 cm
Angle of sector, 6= 60°
In AAOB, OA=0B=r
= AAOB is an isosceles triangle.
= /AOB + ZOAB + ZOBA = 180°
[Angle sum property]
= 60° + 6 + 6=180°
= 20=120=06=60°
= ZAOB = ZOAB = ZOBA = 60°
= AAOB is an eauilateral triangle.
OA=0B=AB=14cm.
We know that area of equilateral triangle,

V3

Area of AOAB = ‘/§(side)2 =T(14)2 cm?

T
= §x196 cm? =493 cm?

Area of sector OBCA = nr? x 9
360

= 2)(14)(14)( 60 =Mcm2
7 360 6
308
= —Cm
3

Area of minor segment ACB = Area of sector
OBCA - Area of AOAB

- (308 49\/5) cm?

3
Find the area of the shaded region in the
given figure where arcs drawn with centres
A, B, C and D intersect in pairs at mid-points
P, Q, R and S of the sides AB, BC, CD and DA,
respectively of a square ABCD (use = = 3.14).

A P B
A
S Q|12cm
v
D R C
[CBSE 2011]
From figure,

Area of shaded part = Area of square ABCD -
Area of 4 sector

12.

Ans.

A sector is (pizza slice shaped) part of circle. A
quadrant is a type of sectorr that happens to
be 1/4t part of circle. Here APS, PBQ, QCR and
RDS are both sectors as well as quadrant.
Given: ABCD is a square with side, BC =12 cm.

Since, Q is midpoint of BC

= Radius, of sector, PBQ = % cm=6cm
A P B
A
S Q|12ecm
v
D R C

2
Now, area of quadrant PBQ = & _

314x(6)> 11304
= = cm
4 4

4x113.04

Area of 4 quadrants = =113.04 cm?

Area of square ABCD = (12)2 = 144 cm?

.. Area of shaded region

= Area of square ABCD - Area of 4 quadrants
=144 - 113.04 = 3096 cm?

Hence, area of the shaded region is 30.96 cm?2.

In the given figure arcs are drawn by taking
vertices A, B and C of an equilateral triangle
of side 10 cm. to intersect the sides BC, CA
and AB at their respective mid-points D, E
and F. Find the area of the shaded region (use

7 = 3.14).
A

B D C
[CBSE 2012]

From the given figure, area of the shaded part
is equal to the sum of areas of these sectors at
points A, B and C.

As AABC is equilateral triangle of side 10 cm
and radius of the sector is half of the side. All
the three sectors are identical.
6 = 60°

AABC is an equilateral triangle
= /A =/B=/C=60°

[Given]




and AB=BC=AC=10cm

E, F and D are the mid-points of sides AC, AB
and BC respectively.

= AE=EC=CD=DB=BF=FA=5cm
Radius of sector, r =5 cm

__8 2
Area of sector CED = 360 nr
- 69" 314, (5)2 cm?
360°

314 x25 785
6

cm? = 130833 cm?

Area of shaded region = 3 (Area of sector CDE)
=3 x 130833 cm? = 39.25 cm?

13. In the given figure arcs have been drawn with
radii 14 cm each and with centres P, Q and R.
Find the area of the shaded region.

P

Ans.

02 03
Q } \ R
The area of the shaded region is equal to the

sum of areas of three sectors of same radius
but of different angles 64, 6, and 0.

041 + 042 + 0643 =180°
[Angle sum property of A]

Given: radii of each arc, r = 14 cm.
Area of sector with central angle P

0
= 2 xmr?=—L ><1'l:(14)2 cm?
360 360
Area of sector with central angle Q
0
= £Q xmrl= —2 ><1t(14)2 cm?
360 360
Area of sector with central angle R
6
LR _ s x m(14)?
360 360

= Sum of areas of 3 sectors

14.

Ans.

15.

_ nx196 x180

) 0 )
= —L n(14Y? + —2 xm(14)? + =3
360 360 360

x m(14)?

_m
360

x(14)2[el+ 0,+6, |

[Since sum of all interior angles
360

in any triangle is 180
=98n = 08 x% =308 cm?
Hence, the required area of the shaded region is
308 cm?

A circular park is surrounded by a road 21 m
wide. If the radius of the park is 105 m, find
the area of the road. [CBSE 2020]

Circular Park

It is given that circular road and park are
concentric circles.

Width of road = 21 m
Radius of park, r, = 105 m

= Radius of the whole circular portion (park +
road)

ri=105+21=126m
So, Area of road = Area of park and road - Area

of park
=nry2 - mry?
3 2 2\ _22 2 27 2
= afr2-r, )_7[126 ~1052] m
22
= =5 (126 +105)(126 - 105)
[va?-b2=(a-b) (a+b)]
22

= 231 x 21 = 15246 m?

In the given figure arcs have been drawn of
radius 21 cm each with vertices A, B, C and
D of quadrilateral ABCD as centres. Find the
area of the shaded region.

A \ [ B

W A

D ]\ C

[
\

\
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Ans.

1.

Ans.

172

A \ B

Al
m

D ]\ C
Specification of quadrilateral are not given, so
quadrilateral may be of any shape.
As the radius of each arc,r = 21 cm
Angles made by the arc = ZA, #B, £C and £D.

So, there are four sectors of ZA, «B, 2C and «D
withr =21 cm.

ABCD is a quadrilateral
radius of each arc, r = 21 cm.

2

Area of sector with ZA = <A x T
360

S A (21)? cm?
360
Similarly,
Area of sector with £B
_ 4B x T (21)2 cm?
360
Similarly,

«£C
360

Area of sector with £C = x 1 (21)2 cm?

Similarly,
£D
360
We know that sum of all interior angles in
quadrilateral = 360°
ZA + £/B + £C + «D = 360° ()

Area of shaded region = sum of areas of four
sectors

Area of sector with ZD = x 1 (21)2 cm?

= ZA 1+ 2B 1)
360 360
+ 25 12+ Z2 s on1)?
360 360

16.

Ans.

= T x(21)2[£A + £B+ £C + £D]
360
22x21x21 R . .
=227 7 %7 4360 Using equation (i
=350 [Using eq 0)

=22 x 3 x 21 = 1386 cm?

Hence, the required area of the shaded region is
1386 cm?

A piece of wire 20 cm long is bent into the
form of an arc of a circle subtending an angle
of 60° at its centre. Find the radius of the
circle. [CBSE 2017]

A 20 cm B

Arc is a part of circle that makes 60° between
radii at end points A and B of wire. So, it form
the shape of a sector.

Length of wire = 20 cm
= Length of arc
Sector angle , 8 = 60°
We know that
0
360

60
360

= 2nr=20 x 6=120

120
2n

Length of arc = x 27r

= 20 = x 27

60

Hence, radius of the circle is Y cm.
T

EXERCISE 1.4

The area of a circular playground is 22176
mZ2. Find the cost of fencing this ground at the
rate of ¥ 50 per metre.

Fencing is made on circumference (2mr) of
circular field. So, we require radius for it.

Area of circular playground = 22176 m?
= nr?=22176
[Where r is radius of playground]

‘ﬁ EduCart NCERT Mathematics Exemplar ¢

= %ﬂ = 22176
, 22176x7
o= - -

22

r’=1008 x7=7x12x 12 x 7
r=7x12=84m
For fencing, we need circumference

. Length of fencing = cumference of circular
playground




=2nr = 2><27—2x84 =528 m

Cost of fencing per meter = ¥ 50
= cost of fencing 528 m =¥ 50 x 528 =¥ 26400

2. The diameters of the front and rear wheels
of a tractor are 80 cm and 2 m respectively.
Find the number of revolutions that the
rear wheel will make in covering a distance
in which the front wheel makes 1400
revolutions.

Ans.

We know that Distance traveled by rear wheel
= Distance traveled by front wheel

It is given that
Diameter of front wheel, d; = 80 cm
.. Radius of front wheel, r; = 40 cm
diameter of rear wheel, d, = 2 m = 200 cm
. Radius, r,= 100 cm
Circumference of front wheel = 27mry

22 1760

= 2x—x40=——cm
7 7
.. Total distance covered by front wheel in
1400 revolutions = 1760 x1400

= 1760 x 200 = 352000 cm
Number of revolutions by rear wheel

_ Distance covered

~ Circumference of rear wheel

352000 _ 352000

2mr, 2x27—2x1oo

_ 3520007 - 560
2x22x100
Hence, the rear wheel will make 560
revolutions.

3. Sides of a triangular field are 15 m, 16 m
and 17 m. In the three corners of the field a
cow, a buffalo and a horse are tied separately
with ropes of length 7 m each to graze in the
field. Find the area of the field which cannot
be grazed by the three animals.

Ans.

C (cow)

B
(Buffalo) 15m “(Horse)

Since with the three corners of the field a cow,
a buffalo and a horse and tied separately with
ropes of length 7 m each to graze in the field.

Area of field which cannot be grazed by
animals = Area of ABCA - Area of three sectors
Here,a=15m,b=16m,c=17 m

Given: A triangular field ABC with three corners
A — Horse is tied

B — Buffalo is tied

C — Cow is tied

i.e. each animal-grazed field forming a sector in
each corner of the field.

Given: Radius of sector = 7 m (length of rope)
Area of sector with ZA

= A_AxnrQ = Z_Axnx(7)2 = 49n LA
360 360 360
Similarly,
Area of sector with ZB = 49n2B
360
Area of sector with ZC = oL
360

Sum of areas of three sectors

- B e B e 29T
360 360 360

= (LA+ 2B+ £C)x22m
360
180x49x22 180
= T 360x7 [ LA+ 4B+ £C=1

Angle sum property of triangle].
=7 x11=77m?
Given sides of triangle
a=15m b=16m c=17m.

Semiperimeter of triangle, s = atbtc

_ 15+126+17 _48  Z24m

. Area of triangular field ABC
= Js(s=a)(s=b)(s=c)

= \24(24-15)(24-16)(24-17)

= J24x9x8x7 = 27421 m?

Area of field which cannot be grazed by the
three animals

= Area of ACBF - Area of 3 sectors
= (24421-77) m?

Hence, the area which cannot be grazed by 3
animals is equal to (24\/2_1-77) m?

=S

[Heron's formula]
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4.

Ans.

5.

Ans.

174

Find the area of the segment of a circle of
radius 12 cm whose corresponding sector has
a central angle of 60° (use © = 3.14).

[CBSE 2015]

Area of minor segment = Area of sector — Area
of AOAB

O

L

Given: radius of circle,r = 12 cm
Central angle, 6 = 60°
To find: Area of segment ABCA

Area of sector AOBC = g2 0
360

_ 3.14x(12)?x60

360
=314 x 24 = 7536 cm?
-~ AOAB is an isosceles triangle  [OA = OB =1]
- Z0AB = £0OBA
But «ZOAB + ZOBA + £ZAOB = 180°
= Z0AB + #OBA = 180° - 60°

[As ZAOB = 6 = 60° (Given)]

= Z0AB + ZOBA = 120°
or ZOAB = ZOBA =60° [As ZOAB = ZOBA]
= AOAB is an equilateral triangle

=314x2x12

Area of AOAB = \/§(side)2

=
- @(12)% J3x3x12 = 3643 cm?
Hence, area of segment, ABCA

= area of sector OBCA - Area of AAOB

= (75.36-36v3) cm?

A circular pond is is of diameter 17.5 m. It is
surrounded by a 2 m wide path. Find the cost
of constructing the path at the rate of ¥ 25

per m2

Given: Diameter of pond, d=175m
d 175

.. Radius of pond, ry = 5 =875m
Path
17.5m A
(0]
2m

Circular Park
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Ans.

Width of path around the pond, AB=2m
-~ Inner radius, r; = 875
Outer Radius of the path including pond.,
ro=875+2=1075m
Area of circular path
= Area of outer circle — Area of inner circle
= 1rp? - 1ury?
=7(10.75)? - (8.75)?
=m[(10.75 - 8.75) (10.75 + 8.75)]

[ (@®-b?) = (a-b)a+b)]
=mx2x195=314x 2 x 195 = 122.46 m?

Cost of constructing the path per square metre
=325

. Cost of constructing the path of 122.46 m?
area =¥ (25 x 122.46) =¥ 3061.50

Hence, the cost is ¥ 3061.50.

. In the given figure ABCD is a trapezium

with AB Il DC, AB =18 cm, DC = 32 cm and
distance between AB and DC =14 cm. If arcs
of equal radii 7 cm with centres A, B, C and

D have been drawn, then find the area of the
shaded region of the figure. [CBSE 2010]

A [ B

=N

[
[
[
[
[
[
[
[
[
[
[

\
\
\
\
1
\
\
\
\
|
\
N 7
U 7
S h
\

D ' c

Given: ABCD is trapezium with AB || DC and 4
sectors.

AB=18cm,CD =32 cm

Distance between AB and DC, h = 14 cm.
Arc of radii, r = 7 cm.

To find: Area of shaded region.

Area of shaded part = Area of trapezium -
Area of 4 sectors

Since AB || DC.

ZA + ZD = 180°

/B + £C=180°
. Area of sector with ZA and £ZD = eO xTir>
_(¢A+2D) 5, 180 o’

360 "~ 360
[As (LA + £D) = 180
1 22

= ZxZZx7x7 =77 cm?
2 7




Ans.

Similarly, area of sector with angle B and C =
77 cm?.

We know that,

Area of trapezium = % (AB +DC) x h

-lug+3)x14=1us0x14
2 2
=350 cm?
Area of shaded region
= (Area of trapezium ABCD - Area of sectors
with ZA, £B, ZC and £D)
=[350 - (77 + 77)] = 350 - 154 = 196 cm?
Hence, area of the shaded region is 196 cm?2.

Three circles each of radius 3.5 cm are drawn
in such a way that each of them touches the
other two. Find the area enclosed between

these circles. [CBSE 2011]

The three circles are drawn in such a way that
each of them touches the other two. By joining
the centers of the three circles, we get

AB = BC = CA = 2(Radius) =

Therefore, triangle ABC is an equilateral triangle
with each side 7 cm.

7 cm

This shows that AABC is an equilateral triangle
with side 7 cm.

LA = /B=£C=60°
[Angle of equilateral; A]

=

Area of sector with (ZA = 60°)
L O L P
360 360
Similarly,
Area of sector with ZB = Area of sector with
Z£C
60

= ><1t><(3.5)2
360
Area of 3 sectors
= 3x 60 x2x35 35
360 7
= llxix§ cm? Ecmz
10 10 4

Il
[EN
©
N
(@]
(o]
3
N

Ans.

Ans.

Area of AABC = ? x (side)?

\/_ 49J§

(7) = cm?

Area of shaded region enclosed between these
circles

= Area of AABC - Area of 3 sectors

= (M -19. 25)

Hence, required area is

(49\/_

19. 25)

. Find the area of the sector of a circle of radius

5 cm, if the corresponding arc length is 3.5 cm.

Given: Radius of circle, r = 5 cm
Arc length, [ =35 cm

Let angle of sector be 0.

We know that,

x 2T

Arc length [ = L
360

<

AB

arc

= 35= 0 XZXEXS
360 7
_  g_35,7 360 _ 49x9 (441)°
T 10 22 2x5 11 11
We know that,
Area of sector = xTir2
360
_ 441x 1 ngs c
11 360 7
=27 35875 cm?
4

. Four circular cardboard pieces of radii 7 cm

are placed on a paper in such a way that
each piece touches the other two pieces. Find
the area of the portion enclosed between
these pieces.

As we know that point of contact of two circles
lies on the line joining their centres.

So, the line segments AB, BC, CD and AD
will pass through the corresponding point of
contact P, Q, R, S respectively.

As SD and AS are radius at contact point S.
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Ans.
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So, AD will be perpendicular to the tangent
through S. It implies that interior angles of
quadrilateral are 90° each.

As radius of each circle is equal.

So, quadrilateral ABCD will be square with side
=2r =2x7=14cm.

Thus in the given figure, there is 1 square and 4
sectors.

Since radius of circle, r = 7 cm

= AB=2 xradius=2r=2x7cm
=14 cm
= AB=BC=CD=DA =14 cm.

This shows that, quadrilateral ABCD is a square
with each of its side length = 14 cm.

= LA =4B=4C=4D=90°
.. Area of sector with (£ZA = 90°)

= AA nr2=£x2x7x7
~ 360 360 7
_ _xzz 7_§—38.5cm2

Similarly, area of sector with ZB = Area of
sector with £C

= Area of sector with ZD = 38.5 cm?
Area of 4 sectors (with ZA, ZB, ZC and £D)
=4 x 385 =154 cm?
Area of square ABCD = (14)2 = 196 cm?

[+ Area of square = (side)?]
Area of shaded region
= Area of square ABCD - Area of 4 sectors
= (196 - 154) = 42 cm?
On a square cardboard sheet of area 784
cm?, four congruent circular plates of
maximum size are placed such that each
circular plate touches the other two plates
and each side of the square sheet is tangent
to two circular plates. Find the area of the

square sheet not covered by the circular
plates. [CBSE 2016]

Let a be the side of Square ABCD.
Area of square = 784 cm?

= (side)? = 784 cm?
= (@)?=(28)2
= a=28cm

11.

Ans.

Since, all four are congruent circular plates

. Diameter of circular plate = 2r = %

28 =14 cm

= Radius of each circular plate = r = %

:E:7cm
2

. Area of 1 circular plate = 27—2(7)2 =154 cm?

D C

= Area of 4 circular plates

=4 x 154 = 616 cm?
Area enclosed between circles and square
= Area of square - Area of 4 circles
=784 - 4mr? = 784 - 616 = 168 cm?

The floor of a room is of dimensions 5 m x

4 m and it is covered with circular tiles of
diameters 50 cm each as shown in the given
figure. Find the area of the floor that remains
uncovered with tiles. (use n = 3.14)

S5m

P S

< 7

ooooooooo
0000000000
0000000000
0000000000
0000000006

Given: Dimension of floor 5m x 4 m

= Length, [=5m
and breadth, b=4m
= Area=lxb=5x4=20m?
Diameter of circular tile, d = 50 cm [Given]
= radius, r = %:25@.(1

25 1

= — =—m
100 4




~. Area of 1 circular tile = ntr?

2
- 3.14{1) _314 0
4 16

= No. of circular tiles along the length
=5m=50cm
=500cm =50 cm =10

No. of circular tiles along the breadth = 4 cm +
50 cm
=400cm +50cm =8

.. Total no. of circular tiles = 10 x 8 = 80 tiles
.. Area of 80 circular tiles

= (80(3%) m?2 =5 x 314 = 157 m?

*. Area of floor that remains uncovered with tiles
= Area of floor — Area of 80 circular tiles
=20-157 =43 m?

12. All the vertices of a rhombus lie on a circle.
Find the area of the rhombus, if the area of
the circle is 1256 cm?2. (use & = 3.14).

[CBSE 2015]
Ans.

It is given that all the vertices of a rhombus
lie on a circle so rhombus is a square and its
diagonals will be of length 2r cm.

A B
dy

do
O\ r

D C

Area of circle = 1256 cm?

Let r be the radius of circle with centre O and
ABCD be the rhombus with vertices positioned
on the circle and diagonals d; and d,.

= nrl= 1256
2= 1298 400 o2
3.14
= r=20cm

= Diameter of circle, d = 2 x radius
=2x20=40cm

=dy=dy=d=40cm

We know that,

Area of rhombus = l><d xd
7 17

= %X4OX4O =20 x 40

= 800 cm?

Hence, required area of the rhombus is
800 cm?

13. An archery target has three regions formed
by three concentric circles as shown in the
given figure. If the diameters of the concentric
circles are in the ratio 1:2:3, then find the
ratio of the areas of three regions.

Ans.

Let O be the centre of 3 concentric circles. Since
its diameters are in the ratio 1:2:3

dy =x dy=2xanddjz = 3x
= Radius of concentric circles

ry= i
2
rp= 2X and r3= 3
2 2
Area of inner circle, Ay = n(i)z =nx_2
2 4
2 2

4 4
2
Area of outer region, Az = n(%) - nx?
_ Inx? 2 5nx?
= ————TfX =—
4 4

. Required ratio = A{:AyA3

B nix2 ‘31tX2 .51I:X2

4 4 4
=1:35

14. The length of the minute hand of a clock is 5
cm. Find the area swept by the minute hand
during the time period 6:05 am and 6:40 a.m.

[CBSE 2012]

Ans.

Length of the minute hand = 5 cm = Radius of
the clock

Minutes between the time period 6:05 am to
6:40 am = 35 minutes

Area Related To Circles &‘ 177



In 60 minutes, the minute hand completes one
revolution, i.e. 360°.

. Angle made by minute hand in 1 minute
= 360960° = 60°

Thus angle made by minute hand in 35
minutes = 60° x 35 = 210°

12 B
9 3
A
6
0 2
.. Arc of sector AOBA = x T
360
_ 210 22 S 5_22x5x5_£
© 360 7 12 6
= 45§ cm?
6

Hence, the required area swept by the minute

hand is 45% cm?.

Area of a sector of central angle 200° of
a circle is 770 cm?. Find the length of the
corresponding arc of this sector.

Let radius of sector be r’.

It is given that

Given: Central angle of sector, 6 = 200°
Area of sector = 770 cm?.

We know that area of sector = _© x T2
360
= 770 = 200)(2)( 2
360 7
5 77 x18x7 _ 7x18x7
= rc= 0y =r= —
= r=7x3=21cm
. 0
Length of d L= x2
ength of corresponding arc 360 mr
= 200x2x£x21
360 7
_200x2x22 220 1
=———~="—cm=73=cm
120 3 3

Hence, the required length of the corresponding

arc is 731 cm.
3

16. Find the area of the shaded region given in

the given figure [CBSE 2015]

Ans.
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14cm

Given: ABCD is a square of side 14 cm. Join JK,
KL, LM and MJ.

14 cm

Identification of shapes of figures:

(i) 4 semi circles of radius r

(i) Square ABCD of side 14 cm

(iii) Square JKLM of side 2r

From the figure,
AB=3+3+r+2r+r

= 14=6+4r

= 4r=14-6

= r=§=2
4

From the figure we have,

ABCD square with AB =14 cm

4 equal semicircles with diameter JK = 4 cm
JKLM square with side = 4 cm

Area of square ABCD = (AB)2 = (14)2

=196 cm?
Area of semicircle with diameter JK
2 2
=T . mx(2) = x2 cm?
2 2

Area of 4 semicirlce = 4 x 2 x & = 81 cm?

Area of JKLM square = (JK)2 = (4)2 = 16 cm?
Area of shaded region = Area of square ABCD
- [Area of 4 semicircles + Area of square JKLM]
=196 - [8n + 16] = (196 - 81 - 16) cm?

= (180 - 8m) cm?




17.

Ans.

18.

Ans.

Hence, the required area of the shaded region is
(180 - 8m) cm?2.

Find the number of revolutions made by a
circular wheel of area 1.54 m?2 in rolling a
distance of 176 m.

Given: Area of wheel = 1.54 m?2
Distance covered = 176 m

Let, n be the number of revolutions made by
the wheel and r be the radius of the wheel.

Given that, area = 1.54 m?

= =154
= 2 g5402- 10T
22
= r2=049
r=07m

So, the radius of the wheel is 0.7 m.

We know that,

Distance travelled by wheel in one revolution =
Circumference of circular wheel = 44 m

Since, distance travelled by a circular wheel
=176m

Total distance covered by the wheel = No. of

revolutions made by wheel x (Distance covered
in one revolution)

.. No. of revolutions made by wheel = Total
Distance / distance in 1 revolution

176
=27 =40

Hence, the required no. of revolutions is 40.

Find the difference of the areas of the two
segments of a circle formed by a chord of
length 5 cm subtending an angle of 90° at
the centre.

Given: Length of the chord, AB =5 cm
Let r be the radius of the circle.
Then, OA=0B=rcm

Now, angle subtended at the center of the
sector OABO = 90°

Angle subtended at the center of the sector
OABO (in radians) = 0 = %
.. Triangle AOB is a right-angled triangle.
In AAOB,
(AB)2 = (OA)2 + (OB)2
[Pythagoras theorem|]

= (5)2 = (OA)2 + (OB)2
= 25 =r2 4+ 12 = 25 = 2r?
= r= % cm

Let OD be the perpendicular drawn on AB.

We know that a perpendicular drawn from the
centre to the chord of a circle divides it into two
equal parts.

= AD =DB =

In AADO,
(OA)? = OD? + AD?

r2 = (OD)? + (2)2

- oo (-3

op2= 25_25_25
2 4 4
oD = écm
2

Area of isosceles AAOB = % x base x height

Here,

base = AB and height = OD

Area of AAOB = 1><5><§ _25 cm?
2 2 4

Area of sector AOBA = i x T2
360

90 5 n 25 25w 5
= —XMX| —=| =—x—=——0CM

360 B 4 2 8
Area of minor segment
= Area of sector AOBA - Area of AAOB
= (2&_2_5) cm?

8 4
51 _25n

2
Area of circle = ir2 = 7| —=| =—— cm?
V2 2

Area of major segment = Area or circle — Area
of minor segment

&_(2% 25)

2 s 4

25n 25 75m 25
= === | =+= 2
(4-2)+3 ( 8 4} em

.. Difference of areas of two segments

= Area of major segment - Area of minor
segment
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(751: 251:) (25 25) 50n 50
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8 8 4 4) 8 4

*1 | DIKSHA 2.0

\ Recommended by NCERT

Selected top questlons)
1. If a circular grass lawn of 35 m in radius has
a path 7 m wide running around it on the
outside, then the area of the path is

(A) 1450 m? (B) 1576 m?
(C) 1694 m? (D) 3368 m?
Ans. (C)

Explanation: Radius of outer concentric circle
=@B5+7ym=42m
Area of path = n(R? - r?)
- 241764 1225)

_ 27_2x539 1694 m?2

2. The diameter of two circles with centre A and
B are 16 cm and 30 cm respectively. If area
of another circle with centre C is equal to the
sum of areas of these two circles, then find
the circumference of the circle with centre C.

Ans.
Area of circle = nr?
Let the radius of circle with centre C =R
According to the question we have,
782 + 1152 = oR?

64n + 225r = nR2

289r = nR2
=289
R=17cm
Circumference of circle:
2nr=2m x 17
=34n cm

So, the circumference of the circle with centre C
is 34 Tt cm.

3. In given figure, O is the centre of a circle. If

the area of the sector OAPB is % times the

area of the circle, then find the value of x.
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(251: 25) )
=|—+—|cm
4 2

Hence, the required difference of areas is

(25n 25) 5
— + — | M-,
4 2

Ans.

Area of sector OAPB is % times the area of

circle
2. X 5 5
r =
So. M X350 T3p™
X .2
360 36
x=150

So, the value of x is 50°,

4. Two circular pieces of equal radii and
maximum areas, touching each other are
cut out from a rectangular cardboard of
dimensions 14 cm x 7 cm. Find the area of

the remaining cardboard. (Use n= g)

Ans.
& — Mdem —,—

L
NN,

Area of the remaining cardboard

= Area of rectangular cardboard
- 2 x Area of circle
=lxb-2xmnr?

2




= 98—4—4x§
7 4
=98-77

=21
Hence, area of reamining cardboard = 21 cm?.
5. If the perimeter of a semi-circular protractor
is 36 cm, find its diameter. (Usen:z—:)
Ans.

Perimeter = nr + 2r
=(m+2)r=736

(2+2)r =36
7

36, r-36
7

[Given]

_ 7x36x2
36
So, diameter = 2r = 14 cm.

2r

6. In the given figure, AOB is a sector of angle
60° of a circle with centre O and radius 17
cm. If AP L OB and AP = 15 cm, find the area
of the shaded region.

Ans.
Here,

OA =17 cm, AP = 15 cm and AOPA is right
angled triangle.

Using Pythagoras theorem, we have

op =\172-152
- /64
=8cm
Area of the shaded region
= Area of the sector AOAB - Area of AOPA

_ 60
360

xnrQ—lxbxh
2

= 60 XEX17><17—1XBX15
360 7 2

=15138-60=91.38 cm?2

7. In figure, find the area of the shaded region.

22
U =—
(User=2)
14 cm
3.5¢cm

3.5cm 14 cm
7cm
v

2

Ans.
Area of square = a
= (14)?
=196 cm?

Area of internal circle = 2><ZxZ cm
7 22
77
T2
=385 cm?
Area of semi circle having diameter
=14 cm
= x—x/x7
2 7
=77 cm?
Area of two quarter circles of radius

=19.25cm?

Shaded area = 196 - 385 + 77 + 19.25

=29225-1385
= 25375 cm?2
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Surface Areas and

12 Volumes

EXERCISE 12.1

1. A cylindrical pencil sharpened at one edge is
a combination of:

(A) a cone and a cylinder

(B) frustum of a cone and a cylinder
(C) a hemisphere and a cylinder

(D) two cylinders.

Ans. (A)

Explanation:

The tip of a sharpened pencil is conical in shape
and the rest of the part is cylindricalin shape
therefore,

The shape of a sharpened pencil is a cylinder
and a cone

D
= >

= Cylinder + Cone

2. A surahi is a combination of:
(A) a sphere and a cylinder
(B) a hemisphere and a cylinder
(C) two hemispheres

(D) a cylinder and a cone.

Ans. (A)

Explanation:

The top part of surahi is cylindrical in shape
and bottom part is spherical in shape therefore,
surahi is a combination of Sphere and a

OO

= Sphere + Cylinder

3. A plumbline (Sahul) is a combination of (see
the given figure) :
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Choose the correct option from the given four options:

(A) a cone and a cylinder
(B) a hemisphere and a cone
(C) frustum of a cone and a cylinder

(D) sphere and cylinder

Ans. (B)

Explanation:

The upper part of plumbline is hemispherical in
shape and the bottom part is conical in shape
therefore, it is a combination of hemisphere and

9oy

= Hemisphere + Cone

4. The shape of a gilli, in the gilli-danda game
(see the given figure), is a combination of:

< >

(A) two cylinders

(B) a cone and a cylinder
(C) two cones and a cylinder

(D) two cylinders and a cone

Ans. (C)

Explanation:




As the left and right part of a gilli are conical
and the central part is cylindrical

Therefore,
Given figure = Cone + Cylinder + Cone

= Two cones and a cylinder
5. A shuttle cock used for playing badminton
has the shape of a combination of:
(A) a cylinder and a sphere
(B) a cylinder and a hemisphere
(C) a sphere and a cone

(D) frustum of a cone and a hemisphere
Ans. (D)
Explanation:

oA

Shuttle cock = Hemisphere Frustum of cone

The upper part of a shuttle cock is
hemispherical in shape and the lower part is
in the shape of frustum of a cone. Therefore,
it is a combination of frustum of a cone and a

hemisphere.

6. A hollow cube of internal edge 22 cm is filled

with spherical marbles of diameter 0.5 cm

and it is assumed that % space of the cube

remains unfilled. Then the number of marbles

that the cube can accomodate is:

(A) 142296 (B) 142396

(C) 142496 (D) 142596
Ans. (A)

Explanation:

Given, internal edge of cube = 22 cm
- Volume of cube = (Side)3

=(22)% = 10648 cm?
Let the spherical marble has radius r.
Diameter of the marble = 0.5 cm
-~ radius of marble,

r= 02;5: 0.25cm

-~ Volume of 1 marble = 5“"

4,22 0257
37

1.375 3

=—"c¢

21

As % part of the cube remains unfilled, only

% part of cube remains filled.

~. Volume of Filled cube = % x Volume of cube

= z x 10648
8
=7 x1331=9317 cm?
-. Required no. of marbles

Total space filled by marbles
Volume of 1 marble

9317 9317x21
T 137521 1375
= 142296

Hence, cube can accomodate is 142296
number of marbles.

@ Trick Applied

= If we divide the total volume filled by marbles in a

7.

Ans.

cube by volume of a marble, we get required number
of marbles.

A metallic spherical shell of internal

and external diameters 4 cm and 8 cm,
respectively is melted and recast into the
form of a cone of base diameter 8cm. The
height of the cone is:

(A) 12 cm (B) 14 cm
©) 15cm (D) 18 cm
®)

Explanation:

We know that during recasting a shape into
another its’ volume does not change.

Spherical shell:

Internal diameter, d; = 4 cm
~ Internal radius, r{ = 2 cm
External diameter, d; = 8 cm

-~ External radius, r, = 4 cm

) 41713 3
Volume of spherical shell = §n[r2 -n :l

224n om3

Let h be the height of cone.
Diameter of base of cone = 8 cm

Radius = %cm =4cm
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During recasting volume remains same so, Ans. (B)
Volume of cone = Volume of spherical shell Explanation:
3 3] For wall,
Length, [ =270 cm
Breadth, b = 300 cm

1 2 4
1 = Zxnx56
= 3xn><(4) xh = 3xmx5 Height, h = 350 cm

N h=14cm Volume of wall=1x b x h
Hence, the height of the cone is 14 cm. =270 x 300 x 350 cm?
= 28350000 cm?
Trick Applied
= When a solid shape is melted and recast into other Fraction of space covered by mortar = =
solid shape, then volume of both shapes are equal.
8. A solid piece of iron in the form of a cuboid Remaining space of wall = d x Volume of wall
. . . 8
of dimensions 49 cm x 33 cm x 24 cm, is
moulded to form a solid sphere. The radius of 7
. = — x 28350000
the sphere is: 8
(A) 21 em (B) 23 em =7 x 3543750
© 25cm D) 19 cm _ 24806250 cm?
Ans. (A) We know that
Explanation:

Volume of cuboid = lbh
Given cuboid with dimensions (49 cm x 33 cm

x 24 cm) where, | = length, b = breadth and h = height
~ Volume of cuboid =[x b x h Volume of 1 brick = [ x b x h
=49 x 33 x 24 = 225x1125x 875
- 38808 cm?3 = 2214844 cm?
Let r be the radius of sphere, then Required no. of bricks = 24806250
4 3 2214844
Volume of sphere = —nr
3 = 11200 (approx)
During recasting volume remains same so Hence, the no. of bricks required to construct

Volume of sphere = Volume of cuboid the wallis 11200.

- inr3 —Ixbxh 10. 12 solid spheres of the same size are made
3 by melting a solid metallic cylinder of
base diameter 2 cm and height 16 cm. The

4 3
= 5” = 38808 diameter of each sphere is:

(A) 4 cm B) 3cm
- 3_ 38808x3x7 3528x3x7 © 2 O 6 CBSE 2014
4x22 4x2 om cm ]
Ans. (C)
r’=441x21=21x21x21 .
Explanation:

r=21

Solid cylinder is recasted into 12 spheres.
Hence, the radius of the sphere is 21 cm.

So, the volume of 12 spheres will be equal to

9. A mason constructs a wall of dimensions the volume of the cylinder.
270 cm x 300 crn x 350 cm with bricks, each Given, diameter of cylinder = 2 cm
of size 22.5cm x 11.25cm x 8.75 cm and it .
1 radius, r=1cm
is assumed that 3 space is covered by the height of cylinder, h = 16 cm
mortar. Then the number of bricks used to Volume of cylinder = rr?h
construct the wall is: =nx (1)2x 16 = 16m cm?
(A) 11100 (B) 11200 Let r be the radius of solid sphere.
(C) 11000 (D) 11300
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(B

Volume of 1 sphere = %uR3

During recasting volume remains same so,

Volume of 12 solid spheres = Volume of
cylinder

= 12 x %uR3:16n

= RP°=1=R=1cm
~. Diameter of each sphere,d = 2r =2 cm

Hence, the diameter of each sphere is 2 cm.

11. The radii of the top and bottom of a bucket
of slant height 45 cm are 28 cm and 7 cm,
respectively. The curved surface area of the
bucket is:

(A) 4950 cm?

(C) 4952 cm?

(B) 4951 cm?
(D) 4953 cm?

[CBSE 2017, 10]

Ans. (A)
Explanation:

Clearly, the given bucket is in the form of
frustum of a cone.

And we know

Curved surface area of frustum of a cone
=mUR+r)

Where, [ = slant height,

R and r are radii of top and bottom (R > r)
R=28cm
r=7cm

slant height of bucket, [ = 45 cm

-~ Curved surface area of bucket = nl R + r)
r

We know that the curved surface area,
= CSA of bucket=nlR +r)

=§x45(28+7)=27_2x45x35

=22 x 45 x 5 = 4950 cm?

12. A medicine -capsule is in the shape of
a cylinder of diameter 0.5 cm with two
hemispheres stuck to each of its ends. The
length of the entire capsule is 2 cm. the
capacity of the capsule is:

(A) 0.36 cm3 (B) 0.35 cm3

(€) 0.34 cm3 (D) 0.33 cm3
Ans. (A)

Explanation:

Capacity of capsule = Volume of 2
hemispherical part + volume of cylindrical part

Length of capsule = 2 cm

Diameter of capsule = 0.5 cm

-~ Radius of cylinder, r = radius of hemisphere
Radius of capsule = % =025cm

Length of entire capsule = radius of 2
hemispherical parts + height of cylindrical part

= 2=2r+h
h=2-2r
Length of cylindrical part of capsule, h
=2-(025+0.25)
=15cm
Volume of capsule
= Volume of cylinder part + Volume of 2

hemispheres

=nr’h + 2 x % x i3

22

- 7x(0.25)2x1.5+2)<2 22

x7x(o.25)3

22

_ 7x(o.25)2[1.5+ 2x2

x 0.25}

= M[1.5+O.167x2]

=0.36 cm3

25| |09 cm 025

cm cm

2cm

13. If two solid hemispheres of same base radius
r are joined together along their bases, then
the curved surface area of this new solid is:
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(A) 4nr? (B) 6rr?

(©) 3nr? (D) 8rr2  [CBSE 2011]
Ans. (A)

Explanation:

When two hemispheres are joined together
along their bases, a sphere of the same base
radius is formed.

And curved surface area of the sphere = 4xr2.

14. A right circular cylinder of radius r cm and

height h cm (h >2r) just encloses a sphere of
diameter:

(A) rcm
©) hcm

(B) 2rcm
(D) 2h cm

Ans. (B)

Explanation:

-~ As the sphere just encloses in a cylinder,
the diameter of sphere will be equal to the
diameter of cylinder.

= Diameter of sphere = Diameter of cylinder

=2rcm.

15. After the conversion of a solid from one

shape to another, the volume of the new

shape will:
(A) increase (B) decrease

(C) remain unaltered (D) be doubled

Ans. (C)

Explanation:

In a solid, reshaping it con result in a different
size (dimensions) like areq, length, width or
height.

But over all, the volume of that solid remains
the same always.

16. In a right circular cone, the cross-section
made by a plane parallel to the base is a:

(A) circle (B) frustum of a cone
(C) sphere (D) hemisphere

Ans. (A)
Explanation:

We know that, if a cone is cut by a plane
parallel to the base of cone, then all cross

sections parallel to the base will be similar to

the base ie. circle.

17. Volumes of two spheres are in the ratio
64:27. The ratio of their surface areas is

(A) 34 (B) 43

(C) 9:16 (D) 169
Ans. (D)

Explanation:

We know that rq and ry be the radii of two
spheres respectively

4
Volume of sphere = 511'/3

Given : Ratio of volume is 64:27.

Volume of 1% sphere g4

Volume of 2" sphere ~ 57

3
31 64
= =~
4,3 27
3 2
3
= L
b) 27 " h 3

Surface area of sphere = 4nr?

Surface area of 1% sphere

Surface area of 2" sphere
2 2 2
_ 41tr1 _ rl_ _ [iJ
41tr22 r22 h
_ (if _16
3 "9

Hence, the ratio of their surface area is 16:9.

EXERCISE 12.2

Write True or False and give reasons for your answer:

Ans. False.

1. Two identical solid hemispheres of equal
base radius r cm are stuck together along
their bases. The total surface area of the
combination is 6xr2.
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[CBSE 2011]

When two hemispheres of equal base radius
are joined together along their bases, we get a
sphere of the same radius.

Curved surface area of hemisphere = 2rr?




Ans.

Ans.

Curved surface area of sphere = 27r? + 2mr?
= 4nr?

A solid cylinder of radius r and height h is
placed over an other cylinder of the same
height and radius. The total surface area of
the shape so formed is 4nrh + 4nr2.

False.

As one cylinder is placed over another, the base
of the first cylinder and the top of the other

cylinder will not be covered in total surface
area.

When one cylinder is placed over an other
cylinder of the same height and radius,

TN
h
I —
h

Vm v
N~

height of new cylinder = 2h

radius of new cylinder = r
~. TSA of new cylinder

= 2nr(2h) + 2mr?

= 4nrh + 2nr?

A solid cone of radius r and height h is placed
over a solid cylinder having the same base
radius and height as that of a cone. The

total surface area of the combined solid is

1tr[\/r2 +h? +3r+2h:| .

False.

When a solid cone is placed over a solid
cylinder of the same radius, the base of the
cone and the top of the cylinder will not be
covered in the total surface area.

We know that, total surface area of cone of
radius r and height h,

TSA = CAS + Area of base = nrl + nr?,

where [ = \112 +h?

Total surface area of cylinder of radius r and
height h

= CSA + Area of both bases
= 2nrh + 2ar?

When cone is placed over a cylinder, then one
base is common for both. So, the total surface
area of combined solid,

=nrl + 2nrh + nr?

= 1tr[\/r2 +h? +2h+r]

4. A solid ball is exactly fitted inside a cubical

box of side a. The volume of the ball is gna3.

Ans. False.

As the ball is exactly fitted into the cubical box
of side a,

= Diameter of ball = Edge length of cube
= 2r=a
= r=

a
2

Volume of sphere = %nr3

3

2

3
4 (a) _41txa3 B ua3
"3 8 6

5. The capacity of a cylindrical vessel with

a hemispherical portion raised upwards at
the bottom as shown in the given figure is

2
%[3h—2r].

rcm

Y
~

hcm

Ans. True.

Capacity of given shape

= Volume of cylinder — Volume of hemispherical
portion

Base radius of cylinder = radius of hemisphere

= Capacity of given shape

3

= nrQh—gnr [+ Volume of cylinder = nr2h

2
Volume of heisphere = §1tI’3]
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2
r
- 3h_2
3 ( r

So, the given statement is true.

6. The curved surface area of the frustum of a

cone is nil (ry + ry), where [ = |2 +(r, +r2)2 ,

rq and r,, are the radii of the two ends of the

frustum and h is the vertical height.

[CBSE 2010]

Ans.

False.
We know that,
Curved surface area of frustum = mtl(rq + ro)

Where, rq and r, are the radii of two ends (ry >
r)
where | = slant height

EXERCISE 12.3

1. Three metallic solid cubes whose edges are

3 cm, 4 cm and 5 cm are melted and formed

into a single cube. Find the edge of the cube
so formed.

Ans.

Given : side of first cube, a; = 3cm
side of 2" cube, a; = 4 cm
side of 3" cue, a3 = 5 cm

We know that volume of cube = @3

[Where a is side of cube]

. Volume of 1%t cube, V; = (3)3 = 27 cm?
Volume of 2" |V, = (4)3 = 64 cm?
Volume of 3 cube, V5 = (5)3 = 125 cm?

Let edge of resulting cube be x.

Volume of resulting cube = volume of (15t + 2nd

+ 3) cube
x3=(27 + 64 + 125) cm?
x3=216cm?

= x=6cm

Hence, the edge of cube so formed is 6 cm.

2. How many shots, each having diameter 3 cm,

can be made from a cuboidal lead solid of
dimensions 9 cm x 11 ecm x 12 cm?

Ans.

We know that

Volume of cuboid = lbh

where, | = length, b = breadth and h = height
For cuboidal lead:

Length, =9 cm

Breadth,b =11 cm

Height, h =12 cm

. Volume of cuboid =9 x 11 x 12 = 1188 cm3

Diameter of spherical shot = 3 cm

Radius of shot = % =15cm

[CBSE 2012]

3.

Ans.
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3
Volume of 1 shot = i1tr3 = i><£><(1.5)

3 S

_ 4x22><1.§"1~5x1‘5 - ? =1414 cm’

Now, required number of shots

_ Volume of cuboidal lead _ 1188 _
~ Volume of 1 shot 14.14

84(approx)

Hence, 84 shots can be made from the given
solid.

Two identical cubes, each of volume 64 cm3
are joined together end to end. What is the
surface area of the resulting cuboid?

[CBSE 2020, 11]

Let a be the side of one cube.

As two cubes are joined together, surfaces that
are joined together will not be included in the
surface area of the resulting cuboid.

— >
/

2a
Given:
Volume of cube, a® = 64
= a=4cm

On joining 2 cubes, we get cuboid whose
dimensions are

length = 2a cm
breadth = a cm
height=a cm
Surface area of the resulting cuboid,
=2 (b + bh + hl)




=2Qa.a+a.a+a.2a) =2 (2ad%+a?+2d?
=2 (509 = 10a?

=10 (4)2= 10 x 16 = 160 cm?

Hence, surface area of the resulting cuboid is

160 cm2

4. From a solid cube of side 7 cm, a conical
cavity of height 7 cm and radius 3 cm
is hollowed out. Find the volume of the
remaining solid. [CBSE 2012]
Ans.

Since the conical cavity is hollowed out from
the cube,

Volume of remaining solid = volume of cube -
volume of cone

For cube:

sidea=7cm

For cone Height, h =7 cm
radius, r = 3 cm

Since conical cavity is hollowed out from cube,
volume of remaining solid,

= Volume of cube - Volume of cone.
Volume of cube = a3 = (7)3 = 343

Volume of cone = l1tr2h :lx£x3x3x7
3 3 7

=66 cm?
-~ Volume of remaining solid = 343 - 66
=277 cm?3

Hence, the required volume of the solid is 277
3

cm>.

5. Two cones with the same base radius 8 cm
and height 15 cm are joined together along
their bases. Find the surface area of the
shape so formed.

Ans.

When two cones with the same base radius
and height are joined, the shape so formed will
be

N

wid g7

i — .

30cm

16cm
Given: radius of cone, r =8 cm

height of cone, h = 15 cm.

slant height of cone,

[:\/r2+h2

=17 cm

When two identical cones are joined base to
base, the total surface area of new solid

becomes equal to the sum of curved surface
areas of both the cones.

Surface area of shape formed,

= Curved surface area of 15t cone + curved
surface area of 2" cone

= 2 x surface area of cone

[As both cones are identical]

=2nrl = 2x¥x8x17

- _59784 — 854857 cm?

Hence, surface area of the shaped formed is
854.85 cm?.

=855 cm? (approx)

6. Two solid cones A and B are placed in a
cylinderical tube as shown in the given figure.
The ratio of their capacities are 2:1. Find the
heights and capacities of the cones. Also, find
the volume of the remaining portion of the
cylinder.

Ans.

21cm
< 21cm s
6cm
< i >< n >

Diameter of cylinder = 6 cm

Radius of cylinder,r = 3 cm

As both cones have equal radius

-~ Radius of cone A = Radius of coneB=r=3cm

Let hq be height of cone A and h, be height of
cone B.

L Volume of cone A 2
Itis given that ——————— = =
Volume of coneB 1

Volume of cone = %urQh
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1 -
—nreh
- L
2
§1trh2
h
1 2
= =Z =h;=2h
CONETR
Now, total height of cylinder = 21 cm
= hy + hy=21
= 2h2+h2=21=>3h2=21
= hy=7cm
= hy=2h,=2x7=14cm

Volume of cone A = %nrzhl

= 1,22, 3«14 = 132em?
3°7

Volume of cone B = %nrth

=122, 3247 — 66 cm’®
37

We know that
Volume of cylinder = nir2h
22 2
= —x(3)yx21
7 X( ) X
=594 cm3.

Volume of remaining solid
= (Volume of cylinder) - (Volume of

cone A + Volume of cone B)

=594 - (132 + 66) = 594 - 198
=396 cm?
Hence,
Cone A height = 14 cm and volume
=132 cm?
Cone B height = 7 cm and volume
=66 cm3
Volume of remaining solid = 396 cm3
7. An ice cream cone full of ice cream has

radius 5 cm and height 10 cm as, shown
in the. given figure Calculate ttllmqe volume of

ice cream, provided that its ry part is left
unfilled with the ice cream.

Scm

10cm

5cm

Ans.

Ice—cream cone can be considered as a
hemisphere surmounted on a cone.

Radius of cone = Radius of hemisphere = 5 cm
Total height= 10 cm

Height of cone = Total height - Radius of
hemisphere

=10-5

=5cm
Volume of hemisphere = Z1tr

()3 = 2x22x125
3 7 21

Il
|
X
—
3}
<

[
I
)
o
=
©
o
3
w

Volume of cone = =rr?h

Il

|

x

x
—
93}
z

N

x

(O]

2750 _13095 cm?
21

Total volume of ice cream cone
= Volume of hemisphere + Volume of cone

=26190 + 13095 = 392.85 cm?

th
Since, 3 part is left unfilled with ice cream,

th

this implies % part is filled with ice cream.

. Required volume of ice cream = % x 39285

=3274cm3

@ Trick Applied

™ |ce-cream cone is combination of hemisphere and

8.

Ans.
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cone.

Marbles of diameter 1.4 cm are dropped

into a cylindrical beaker of diameter 7 cm
containing some water. Find the number of
marbles that should be dropped into the
beaker so that the water level rises by

5.6 cm. [CBSE 2014]

When n marbles are dropped into the beaker
filled partially with water, the volume of

water raised in the beaker, will be equal to the
volume of n marbles, The shape of water

raised in beaker is cylindrical
Given: For marble
Diameter = 1.4 cm

Radius = 0.7cm




Ans.

= Volume of one marble = %11:(0.7)3

= %nx0,343 [Volume of sphere = %nr3]
1372n 4
= cm
3
For beaker
Diameter = 7 cm
Radius = 3.5 cm

Height of water level raised = 5.6 cm
- Volume of raised water in beaker
=nrth=mx (352 x 56

=686 cm3

Volume of n spherical balls = Volume of water
raised in cylinder

Required number of marbles, n
_ Volume of raised water in beaker
~ Volume of one spherical marble

68.6n
1372n

x3 =150

Hence, 150 marbles are required.

How many spherical lead shots each of
diameter 4.2 cm can be obtained from a solid
rectangular lead piece with dimensions 66
cm, 42 cm and 21 cm? [CBSE 2014]

Given: For spherical lead shot
Diameter = 42 cm

Radius = 472 =21cm

-~ Volume of spherical lead shot = %nr3

=222 017
3 7
 4x22x21x21x21 3

21x1000

0

For cuboidal lead piece, length [ = 66 cm
breadth, b = 42 cm height, h = 21 cm
Volume of cuboidal lead piece =[x b x h

=66 x 42 x 21 (i)

It is given that spherical lead shots are made
from a solid rectangular lead piece,

. Number of spherical lead shots

_ Volume of retangular lead piece
Volume of spherical lead shot

(i)

Using egn (i), (i) & (iii)

10.

Ans.

11.

Ans.

Number of spherical lead shots
66x42x21

= —— " %1000
4x22x21x21

_ 3XQQXQXQIXQIX1000
4x22x21x21

_ 3x1?fox2 1500

Hence, the required number of spherical lead
shots is 1500.

How many spherical lead shots of diameter
4 cm can be made out of a solid cube of lead
whose edge measures 44 cm?

Given: For spherical lead shot Diameter = 4 cm

~. Radius, r = %: 2 cm

Volume of spherical lead shot = %nr3

- %xgx(z)3= 4x22x8 3

7 21

It is given that spherical lead shots are made
out of a solid cube of lead,

~. Number of spherical shots

__Volume of solid cube of lead
~ Volume of spherical lead shot

Also, Edge of solid cube, a = 44 cm

. Volume of solid cube = a3

= (44)3

= (44)3 cm3

-~ Number of spherical lead shots

:wx21=11x11x21
4X22X8

=121 x 21 = 2541
Hence, the required no. of spherical lead shots
is 2541.

A wall 24 m long, 0.4 m thick and 6 m high
is constructed with bricks each of dimensions

25 cm x 16 cm x 10 cm. If the mortar
th

occupies 0 of the volume of the wall, then

find the number of bricks used in constructing
the wall.

Given: Volume of cuboid = (bh,

where, | = length, b = breadth and h = height
For wall,

Length, [ =24 m
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Breadth, b = 04 m

Height, h =6 m

Volume of wall = [ x b x h
=24x04x6
_ 24>]<-ng m3

For 1 brick:

length [, =25cm =025m
breadth, by = 16 cm = 0.16 m
height, h, = 10 cm = 0.10 m
~ Volume of 1 brick = x b x h
=025 x 016 x 010 m3

th
It is given that (%) of the volume of the wall

th
is occupied by mortal, therefore (%) of the

volume is covered by bricks.

- Volume of wall covered by bricks = %

(Volume of wall)

9 (24x4x6)

10 10

No. of bricks

Volume of wall covered by bricks
Volume of one brick

9X24X4X6
_ 10x10  9x24x4x6x1000
© 25x16x10 25x16
1000000

=24 x6x9 x 10=12960

Hence, the required no. of bricks in constructing
the wallis 12960.

12. Find the number of metallic circular disc with
1.5 cm base diameter and of height 0.2 cm to
be melted to form a right circular cylinder of
height 10 cm and diameter 4.5 cm.

[CBSE 2016]
Ans.
Metallic circular disc:
Diameter = 1.5 cm
= Radius = % =0.75cm
Height=0.2 cm
. Volume of circular disc = nr2h
=m x (0.75)2 x 0.2 cm?
Right circular cylinder :
Diameter = 4.5 cm
45
= Radius= 2 =225cm
Height = 10 cm

=, Volume of right circular cylinder = nir2h
=1 x (2252 x 10 cm?
No. of metallic circular disc

_ Volume of'right circular cylinder
" Volume of metallic circular disc

nx225x225x10 225x225x10x10
nx075x075x02 75x75x2
=3x3x5x10=450

Hence, the required number of metallic circular
discs is 450.

EXERCISE 12.4

1. A solid metallic hemisphere of radius 8 cm is
melted and recast into a right circular cone
of base radius 6 cm. Determine the height of
the cone.

Ans.
For hemisphere, radius, r = 8 cm
Volume of hemisphere = %nr3

1024n 3
——cm
3

For cone, that is recasted from hemisphere
base radius, = 6 cm

- %xnx(8)3=

Volume of cone = %nrQh = %n(G)zh

= 12nh cm3
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As volume remains the same, when a body is
reformed to another body

-~ Volume of hemisphere = Volume of cone

1024n 121k
3
1024n 256
_ 1024n 256 _ o544
= h= w9 em

Hence, the height of cone = 28.44 cm.

2. A rectangular water tank of base 11 m x
6 m contains water upto a height of 5 m.
If the water in the tank is transferred to
a cylindrical tank of radius 3.5 m, find the
height of the water level in the tank.

[CBSE 2016]




Ans.

Ans.

Given:
For cuboidal tank, (rectangular)
length, [=11m
breadth, b= 6 m
height, h=5m
Volume of tank = lbh =11 x 6 x 5 = 330 m?

Let cylinderical tank be filled upto a height of ‘A
m.

Given radius of cylindrical tank = 3.5 m
Volume of cylinder = nr?h
-~ Volume of water in cylinderical tank

22

:1;(3.5)2xh: 7 x35x35xh

=385h

According to the question,

Volume of water is the same in both tanks
330=385h

h= 330 _ 3300 _ 8.57 or 8.6 m (approx)

385 1385

Hence, the height of water level in the
cylinderical tank is 8.6 m.

How many cubic centimetres of iron is
required to construct an open box whose
external dimensions are 36 cm, 25 cm and
16.5 cm, provided the thickness of the iron is
1.5 cm? If one cubic cm of iron weighs 7.5 g,
find the weight of the box.

Given: For open box

External length, L = 36 cm

External breadth, b = 25 cm

External height, h = 16.5 cm

-~ Volume of external box = lbh
=36 x25x 165
= 14850 cm?

Given, thickness of iron, x = 1.5 cm and box is
open from top

For internal box,

length, [ = - 2x
=36-(2x15=36-3=33cm

breadth, b =b - 2x
=25-2x15=25-3=22cm
heightt h'=h-2x
=165-15=15cm
- Volume of internal box = ['b'h’
=133 x 22 x 15 = 10890 cm?
Volume of metal used in box
= Volume of external box — Volume of internal box
= 14850 - 10890 = 3960 cm?
Given: weight of 1 cm? of iron = 7.5 gm
. Weight of 3960 cm? of iron = 3960 x 7.5 gm

_ 3960x7.5

1000 - 297k

Hence, the weight of the box is 29.7 km and the

volume of the metal = 3960 cm3.

4. The barrel of a fountain pen, cylindrical in
shape, is 7 cm long and 5 mm in diameter.
A full barrel of ink in the pen is used up on
writing 3300 words on an average. How
many words can be written in a bottle of ink
containing one fifth of a litre?
Ans.

Given: shape of barrel of fountain pen is
cylinder length of barrelie, h =7 cm

diameter of barrelie,d =5 mm

5 1
= —cm==cm
10 2
1 1
i - ===025cm
radius, r = %0 4

= Volume of barrel = nr2h

- 27_2 « (0.25)2 x 7

=22 x 00625 = 1.375 cm?

According to question,

th
1.375 cm3 of ink can write 3300 words (%J

of a litre = %x 1000cm? = 200 cm3.

33
. 3 1 i —)(200
~. 200 cm? of ink can write 1375

= 480000 words

th
Hence, % of a litre of ink can write 480000

words on an average.

Surface Areas and Volumes &‘ 193



5.

Ans.

194

Water flows at the rate of 10 m/minute
through a cylindrical pipe 5 mm in diameter.
How long would it take to fill a conical vessel
whose diameter at the base is 40 cm and
depth 24 cm? [CBSE 2011]

When water flows through a pipe of a certain
area of cross-section A with velocity v,

then volume of water coming from pipe in time
t = Area of cross-section x Length
Given: speed of water flow = 10 m/min
= 1000 cm / min
For pipe

Diameter,d = 5 mm

= —Ctm

10

5
10x2
=025cm

= Area of base = nr

Radius, r = cm

2
- g x (0.25)2 = 0.1964 cm?

-~ Amount of water that flows out of cylindrical
pipe in 1 minute = wr2h

=m x (0.25)2 x 10 x 100
= 62.51 cm3
Amount of water required to fill conical vesel

= Volume of conical vesel

= 11tr2l’)
3

Here, radius of conical vessel = 4_20 =20cm

depth ie. height of conical vessel = 24 cm
1 - 1 2
= Volume = Enr h=§xnx(20) x24

= 3200r cm3

Time required to fill the vessel

3 Volume of conical vessel
Volume of water that flows outin 1 minute

3200m _ 32000

T 6251 625

= 51.2 minutes

= 51 minutes + % x 60 seconds

= 51 minutes 12 seconds
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Ans.

Ans.

Hence, the time required is 51 minutes
12 seconds.

A heap of rice is in the form of a cone of
diameter 9 m and height 3.5 m. Find the
volume of the rice. How much canvas cloth is
required to just cover the heap? [CBSE 2018]

Given: Heap of rice is in the form of cone with.
Height, h=35m

Base diameter =9 m

radius, r = gm
2

Volume of rice = Volume of cone = %nrQh

2
= 1><—2><(g) x35
3

7 \2
_ l 2 9x9 E _ 6237
3 7 4 10 84
= 7425 cm?

Canvas required to just cover heap of rice

= Curved surface area of conical heap.

We know, curved surface area of a cone = url
Where r is base radius and L is slant height.

=nrl

= rdr2+p2 [Slant height of cone, [ = Nr?+p? ]

x‘/§+12.25 = %x
7 2 4 7 4

=14.142 x 57 = 80.61 m2
Hence, 80.61 m? canvas is requred to cover the
heap. and volume is 74.25 cm?.

A factory manufactures 120000 pencils daily.
The pencils are cylindrical in shape, each of
length 25 cm and circumference of base as
1.5 cm. Determine the cost of colouring the
curved surfaces of the pencils manufactured
in one day at ¥ 0.05 per dm?.

Given: Shape of the pencils is cylindrical.
Let radius of base be r.
length of pencil, h = 25 cm

circumference of base = 1.5 cm

= 2nr =15 cm
= Ecm
= r=o




Curved surface area of 1 pencil
= 2nrh

:2xux9x25:37.5cm2
2n

We know that
lcm =01dm
1 cm? =001 dm?
37.5 cm? = 001 x 37.5dm?
=0.375 dm?
= Curved surface area of 120000 pencils
=0.375 x 120000
= 45000 dm?.

Given cost of colouring 1 dm? curved surface area
of pencil =¥ 005

». Cost of colouring 45000 dm? CSA of pencil
=% 005 x 45000 =% 2250

8. Water is flowing at the rate of 15 km/h
through a pipe of diameter 14 cm into a
cuboidal pond which is 50 m long and 44 m
wide. In what time will the level of water in
the pond rise by 21 cm? [CBSE 2011]

Ans.
Given: Speed of water = 15 km/h
= 15000 m/h
Diameter of pipe, 2r = 14 cm

= r=7cm

Pipe

" 121 cm

44 m

Shape of pipe is cylinder

-~ Volume of water that flows out of pipe in 1 hour

=nr’h
=22 7 15000 m?
7 7100 100
=231 m3 0

It is given that for cuboidal pond
length, [= 50 m
breadth, b = 44 m

Depth required, h=21 cm = Am
100

-~ Volume of water in coboidal pond
= lbh

21
100

=50 x 44 x m2=22x21m3

=462 m3
From eqgn (i)
231 m3 of water flows out of pipe in 1 hour
= 462 m3 of water flows out of pipe in
1
231

Hence, the required time is 2 hours.

x 462 = 2 hours

9. A solid iron cuboidal block of dimensions
44 m x 2.6 m x 1 mis recast into a hollow
cylindrical pipe of internal radius 30 cm and
thickness 5 cm. Find the length of the pipe.

[CBSE 2017]
Ans.
For cuboidal block,
e N\
N
2
<D
1d N h
v
length, [=44m
breadth, b=26m
height, h=1m
Volume=1[xb x h=(44 x 2.6 x 1) m3
=11.44 m?3

As the volume remains the same when a body
is recast to another body, we have

= Volume of cylindrical pipe = 11.44 m3
For cylindrical pipe :
Internal radius, r, =30 cm =03 m
Thickness =5 cm =0.05m
External radius, ri = Internal radius + thickness
=03+005=035m
Let h be the length of pipe
-~ Volume of hollow cylindrical pipe
=nh (r1? - ry?)

22

1144 = 22 « h x [(0.35)2 - (0.3)2]

1144 = g < h[(0.35 - 0.3) (0.35 + 0.3)]

[ (@?- b2) =(a-b) (a+Db)]

11.44 = 2_72 < h x 0.05 x 0.65
5 o 11447 iom
22x005x0.65

Hence, the required length of the pipe is 112 m.
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500 people are taking a dip into a cuboidal
pond which is 80 m long and 50 rn broad.
What is the rise of water level in the pond, if
the average displacement of the water by a
person is 0.04 m3?

Let h be the rise of the level of water in the
pond when 500 people are taking a dip into it.

Given: For cuboidal pond
length, [ =80 m
Breadth, b = 50 m

Height is h.
Volume of water raised in the pond =[x b x h
=80 x 50 x h = 4000h m3 (i)

It is given that average displacement by a
person = 0.04 m3

~. Average displacement by 500 people = 500
x 004 m3=20m3

By given condition

Volume of water raised in pond = Average
displacement of water by 500 people

[Using eqgn (j)]
= 4000 h=20
20m _ 20x100
= h=""_="""@¢m
4000 4000
=05cm

Hence, rise of water level in the pond = 0.5 cm.

16 glass spheres each of radius 2 cm are
packed into a cuboidal box of internal
dimensions 16 cm x 8 cm x 8 cm and then
the box is filled with water. Find the volume
of water filled in the box.

For cuboidal box,
length, [= 16 cm
breadth, b= 8 cm
height, h=8 cm
-~ Volume of cuboidal box = lbh
=16 x 8 x 8 = 1024 cm?
For glass sphere,

radius =2 cm

~ Volume of 1 glass spheres = %nr3

= ZxZ5x(2) =% = 3352 cm?3.

Volume of 16 glass sphere = 16 x 33.52
=536.38 cm?3

-~ Required volume of water = Volume of
cuboidal box - Volume of 16 glass sphere

12.

Ans.

13.

=1024 - 536.37

= 487.62 cm3

Hence, volume of water filled in the box is
487.62 cm3,

A cylindrical bucket of height 32 cm and base
radius 18 cm is filled with sand. This bucket

is emptied on the ground and a conical heap
of sand is formed. If the height of the conical
heap is 24 cm, find the radius and slant
height of the heap. [CBSE 2019, 14]

For cylindrical bucket,
radius, r= 18 cm
height, h=32 cm

As we know,

Volume of cylinder = rr2h

Where r is base radius and h is height of
cylinder.

Volume of sand in cylindrical bucket
=nrZh =n(18)2 x 32 = 10368 &1 cm?>.
For conical heap,

height, h =24 cm

Let r be the radius of conical heap.

Volume of sand in the heap = %nrzh.

:%xnerX(24):81tr2

As the volume of sand is constant.

Volume of sand in bucket = Volume of conical
heap

= 10368r = 8ar?
= 10368 = 8r2

, _ 10368

= r ——— =1296
8

= r=36cm

Also, we know that

Slant height of cone, [ = m

= (36 +(24) = 1296 +576 = 1872
= [=43267 cm.

Hence, radius of conical heap of sand = 36 cm
and slant height of conical heap = 43.267 cm.

A rocket is in the form of a right circular
cylinder closed at the lower end and
surmounted by a cone with the same radius
as that of the cylinder. The diameter and
height of the cylinder are 6 cm and 12 cm,




Ans.

respectively. If the the slant height of the
conical portion is 5 cm, find the total surface
area and volume of the rocket [use & = 3.14].

[CBSE 2011]

Given: Rocket is in the form of right circular
cylinder at the lower end and a cone at the top.

5cm
3cm
B C
12cm
E —p
>

6cm
For upper conical part,
Radius of base, r= 3 cm
slant heigh, [=5 cm
Let h be height of cone.
In right angled AAOC

2=h?2+r2
he J2-r?=y52_32=/25-9
= «/ﬁ =4 cm

= Height of cone, h = 4 cm
1 2, 1 .0
. Volume of cone = Enr h = 51:(3) x4

=12ncm?

Curved surface area of cone = nrl
=n(3) (5) = 151 cm?
For cylindrical part

Given, diameter of cylinder = 6 cm

Radius = g =3cm

Height of cylinder = 12 cm

= Volume of cylinder = nr2h
=nx(3)2x12=108ncm?

Curved surface area of cylinder = 2zrrh
=2xnx3x12=72ncm?

Volume of rocket = Volume of cylinder +
Volume of cone

=108+ 12n=120x
=120 x 3.14
=3768 cm?

14.

Ans.

Curved surface area of rocket

= Curved surface area of cylinder + Area of
base + Curved surface area of cone

=72n+7nx (3)2+15n=72n+9n + 157
= 96m = 301.44 cm?

Hence, volume = 376.8 cm3

Curved surface area = 301.44 cm?

A building is in the form of a cylinder

surmounted by a hemispherical vaulted dome

and contains 41% m3 of air. If the internal

diameter of dome is equal to its total height
above the floor, find the height of the building.

Given: Building in the form of cylinder at the
bottom and hemisphere at the top

A

MR

— | r Y

\ N
2r

A

— | vV

Volume of building = 41£ m?
21
Total height of dome = 2r

Height of hemispherical part = Radius of
hemispherical part = r

Height of cylindrical part = r

For cylinder,
Height=2r-r=m
Radius=r

Volume = rtr2h

3 3

=ax(N2xr=nm
For hemispherical dome
Volume = an3m3
3
Total volume of building

= Volume of cylinder + volume of
hemispherical dome

2 5
= i+ Zn® =2n’m’
3 3

According to the question,
Volume of building = Volume of air
5 19

3
2ari=41=2
= 31tr 71
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L 52880 5 880x3
37 T2 © Sxmx21
5 880x3x7
= P
S5x22x21
= r=2

Hence, the height of the building = 2r=2 x 2
=4m.

15. A hemispherical bowl of internal radius 9 cm

is full of liquid. The liquid is to be filled into
cylindrical shaped bottles each of radius 1.5
cm and height 4 cm. How many bottles are
needed to empty the bowl?

Ans.

For hemispherical bowl,

Internal radius, r=9cm
Volume = gur3 =2 X U x (9)3
3 3

= 486 1 cm?3
For cylindrical shaped bottles,
Radius, r=15cm
Height, h=4cm
Volume of 1 bottle = nr2h

=nx (152 x4

1 bottle = 9t cm?3

Let n be the number of bottles needed to

empty the bowl.

. Volume of bowl = Volume of n bottles
486w = (9m)n

= n= @ =54

Hence, 54 bottles are needed to empty the
bowl.

16. A solid right circular cone of height 120 cm

Ans.
Water
60cm 60 C ____________
=3
o
- = : §
N <) ‘9
S 3 '3
3 3 x%
Right circular Right circular Right circular
cone cylinder cylinder with cone
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and radius 60 cm is placed in a right circular
cylinder full of water of height 180 cm such
that it touches the bottom. Find the volume
of water left in the cylinder, if the radius of

the cylinder is equal to the radius of the cone.

When we place a solid right circular cone in

a right circular cylinder full of water, then the
volume of the right circular cone is equal to the
volume of the water that flows out from the
cylinder.

-~ Volume of water left in cylinder
= (Volume of cylinder) - (Volume of cone)  ..(J)
For cylinder,
Base radius, r= 60 cm
Height, h= 180 cm
Volume = wir2h = 1t x (60)2 x 180

= 648000 1 cm3
For cone,
Base radius, r=60cm
Height, h=120cm

Volume of cone = %nrQh

:%xnx(GO)QXJ.ZO

= 144000r cm?
Volume of water left in cylinder
= (648000n - 144000m) cm3
= 504000% cm?

= 504000 x % — 1584000 cm3

[using egn (i)]

1584000
10)°

Hence, the required volume of the water left is
1.584 m3.

m3 = 1.584 m?3

Water flows through a cylindrical pipe, whose
inner radius is 1 cm, at the rate of 80 cm/
sec in an empty cylindrical tank, the radius
of whose base is 40 cm. How much will the
water level in the tank rise in half an hour?

[CBSE 2012]

Given: For cylindrical pipe Inner radius, r = 1 cm
Speed of water = 80 cm [ sec
ie, In 1 sec, water flows 80 cm

In 30 min ie. 30 x 60 seconds, water flows 80
x 30 x 60 = 144000 cm

Flowing water is filled in cylindrical tank. Hence,
the volume of flowing water is equal to volume
of water in cylindrical tank.

Volume of water that flows through cylindrical
pipe in half an hour = nr2h

=7 x (1)2 x 144000 = 144000 cm?




18.

Ans.

19.

For cylindrical tank,
Base radius, r = 40 cm
Let height of water be raised by h cm
. Volume of cylindrical tank = n(40)2 x h
= 1600nh
According to the question,
Volume of water in cylindrical tank

= Volume of water flows through cylindrical
pipe in half an hour

= 1600rh = 144000x
144000x
= 1e00r - 0cM

Hence, the level of water rises to 90 cm in half
an hour.

The rain water from a roof of dimensions

22 m x 20 m drains into a cylindrical vessel
having the base of diameter 2 m and height
3.5 m. If the rain water collected from the

roof just fill the cylindrical vessel, then find
the rainfall in cm. [CBSE 2010]

Let the rainfall be ‘a’ cm = 0.01a m
[because 1 m = 100 cm |
Given: For roof
Length, [=22 m
Breadth, b =20 m

~. Volume of water on roof =[x b x h

_ 92x20x-9_ =229 3
100 5

For cylindrical vessel,
Diameter of base = 2 m

radius,r=1m

height, h=35m
= Volume of water in cylindrical vessel = mr2h.

22

7x(1)2x3.5 =11m3
According to the question,
Volume of water on the roof

= Volume of water in cylindrical vesel

= &:11:0:112;5:2.5cm

5
Hence, the rainfall is 2.5 cm.

A pen stand made of wood is in the shape of
a cuboid with four conical depressions and a
cubical depression to hold the pens and pins,
respectively. The dimensions of the cuboid
are 10 cm, 5 cm and 4 cm. The radius of
each of the conical depressions is 0.5 cm and

the depth is 2.1 cm. The edge of the cubical
depression is 3 cm. Find the volume of the
wood in the entire stand.

Ans.
Conical
depressions
Cubical
depression
@ 0.5cm

<—>
ﬁ 21cm

Pen with conical base

a4

1% <>

3cm

For cuboidal stand,
Length, [= 10 cm
Breadth,b=5 cm
Height, h=4 cm
Volume of cuboidal pen stand = lbh
=10 x 5 x 4 =200 cm3
For cuboidal depresssion,
Side,

Volume of cube = a

a=3cm

3

-~ Volume of 1 cuboidal depression
=(3)3 =27 cm3.

For conical depression,

Radius, r=0.5 cm

Depth,h=21cm

-~ Volume of 1 conical depression = Znr’h

1,22, 0521
37

:27_2xo.5xo.5xoi7

=055cm3
. Volume of 4 conical depressions
=4x055=22cm3
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1

Volume of wood in entire pen stand

= Volume of cuboidal pen stand
- Volume of 4 conical depression
- Volume of 1 cubical depression

DIKSHA 2.0

Recommended by NCERT

(Selected top questions)

. If the radius of the sphere is increased by

100%, the volume of the corresponding
sphere is increased by:

(A) 200% (B) 500%
(C) 700% (D) 800%
Ans. (C)

Explanation: When the radius is increased by
100%, the corresponding volume becomes
800% and thus increase is 700%.

2.The base radii of a cone and a cylinder are

Ans,

equal. If their curved surface areas are also
equal, then the ratio of the slant height of
the cone to the height of the cylinder is:

A 2:1 ®) 1:2
©1:3 D) 3:1
.(A)

Explanation: Since, the readius of cone and
cylinder are equal ie, r.

Then, nrl = 2rrh
L = 2 =2:1
h 1

3. The curved surface area of a cylinder is 264

m? and its volume is 924 m3. Find the ratio of
its height to its diameter.

Ans.

200

Curved surface area of cylinder = 2nrh

=264 m? _(i)
Volume of cylinder = nr?h
=924 m?3
According to question,
nr’h 924
2nh 264
r 7
22
r=7m

Putting the value of r in equation (i), we have

2x27—2x7xh =264

‘ﬁ EduCart NCERT Mathematics Exemplar ¢

4.

Ans.

5.

Ans.

=200-22-27
=200-292=1708 cm?

Hence, the required volume of wood in the
entire stand is 170.8 cm?3.

h=6m
h _6_3
2r 14 7
Hence, h:d=3:7
If the area of three adjacent faces of a cuboid

are XY, and Z respectively, then find the
volume of cuboid.

Let the length, breadth and height of the cuboid
is | b, and h respectively.

X=I[xb
Y=bxh
Z=1lxh

XYZ =2 x b? x h?
Volume of cuboid =[x b x h
[2b2h? = XYZ
lbh = XYZ.

A sphere of diameter 6 cm is dropped in a

right circular cylindrical vessel partly filled
with water. The diameter of the cylindrical
vessel is 12 cm. If the sphere is completely
submerged in water, by how much will the
level of water rise in the cylindrical vessel?

diameter _ 6
2 2

Radius of cylinder vessel =% =6cm

Radius of sphere = =3cm

Let the level of water rise in cylinder be h.
Volume of sphere, V = gnr3

= gan3><3x3: 36n

Volume of sphere = Increase volume in cylinder
36n=nx6x6xh
h=1cm

Thus level of water rise in vessel is 1 cm.




6. The sum of the radius of base and height
of a solid right circular cylinder is 37 cm. If
the total surface area of the solid cylinder
is 1628 cm?, find the volume of the cylinder.

=

Ans.
Let *r be the radius and " h' be the height of
the cylinder.

r+h=37 ()
2nr(r + h) = 1628 (i)
2nr x 37 = 1628
1628
2nr= ———
nr 37
= r=7cm

putting the value of r in egn (i), we have
h=37-7=30cm

volume of cylinder = nr?h

_ ¥x7x3o= 4620 cm?

So, the volume of the cylinder is 4620 cm?.

7. The ratio of the volumes of two spheres
is 8 : 27. If r and R are the radii of sphere
respectively, then find the R-1) : r.

Ans.

Ratio of the volumes:

Volume of 1st sphere _ 3 !
Volume of 2nd sphere inR3 27
3

r_2 :R—g
R 3 2
3
R-n:r=|zr-rjr
( n:r (21’ r)
:L:r:ljZ
2
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Statistics and 2
Probability

EXERCISE 13.1

Choose the correct option from the given four options:

1. While computing the mean of grouped data,

we assume that the frequencies are:

(A) evenly distributed over all the classes.

(B) centred at the classmarks of the classes.
(C) centred at the upper limits of the classes.

(D) centred at the lower limits of the classes.

Ans. (B)

Explanation:

In grouping the data, all the observations
between the lower and upper limits of the
class intervals are taken as one group; then
the mid-value of class mark is taken for further
calculation. In computing the mean of a
grouped data, the frequencies are centered at
the class marks of the classes.

2. If x{'s are the mid-points of the class

intervals of the grouped data, f;'s are the
corresponding frequencies and x is the mean,

then (fix; - x ) is equal to:

® o ®) -1

1 O 2
Ans. (A)

Explanation:

202

Given that, x;'s are the mid-points of the
class intervals, and f's are the corresponding
frequencies

the mean x for the grouped data is

_  =fx
X = i
n
= Xn = Zf;.xi (I)

Also 3(fix; — ;) =2fxi_3x

= I(fxi-x)= xn-=x  [Using eqn. (i
=0
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3. The abscissa of the point of intersection of
the less than type cumulative frequency
curves of a grouped data gives its:

(A) mean (B) median

(©) mode (D) all the three above
Ans. (B)

Explanation:

The abscissa of the intersection point of less
than ogive and more than ogive gives the
median.

4, For the following distribution:

Class Frequency
0-5 10
5-10 15
10-15 12
15-20 20
20 - 25 9

the sum of the lower limits of the median
class and modal class is:

A) 8 ®B) 10
©) 11 D) 12 [CBSE 2016]
Ans. (B)
Explanation:
Class Frequency CIZ:umulative
requency
0-5 10 10
5-10 15 25
10-15 12 37
15-20 20 57
20 - 25 9 66

Here, % = % = 33, which lies in the interval

(10 - 15) as the cumulative frequency just
greater than 33 is 37.




Therefore, the median class is 10 - 15 and its Ans. (C)

lower limit is 10. Explanation:
e T 20 s e e, vats Mimberaf  Gumultie
15 - 20 and its lower limit is 15. Students Frequency
Hence, the required sum is 10 + 15 = 25. Below 10 3 3
10-20 (12-3)=9 12
5. Consider the following frequency distribution: 20 - 30 (27-12) =15 97
Class Frequency 30 - 40 (57 -27)=30 57
0-5 13 40 - 50 (75-57)=18 75
6-11 10 50 - 60 80-75=5 80
12-17 15 Here, we see that the highest frequency is 30,
18 - 23 8 which lies in the interval 30 - 40.
24 - 29 11 Hence, the modal class is (30 - 40).
The upper limit of the median class is: 7. Consider the data:
A 17 (B) 17.5
©) 18 (D) 185  [CBSE 2015] Clggs Frequency
Ans. (B) 65 - 85 4
Explanation: RN05 3
105 - 125 13

Given that the Classes are not continous in the
given frequency table, so we make it continous 125 - 145 20
by subtracting 0.5 from the lower limit and

adding 0.5 to the upper limit of each class. 145 - 165 14
. 165 - 185 7
Class Frequenc Cumulative
quency Frequency 185 - 205 4
05-55 13 13 The difference of the upper limit of the
55-115 10 23 median class and the lower limit of the
115-175 15 38 modal class is:
17.5-235 8 46 ®o (B) 19
235-295 11 57 © 20 (D) 38
Ans. (C)
N 57
Here. 272" 28> Explanation:

Cumulative frequency just greater than 28.5 is Cumulative
38, which lies in the interval 11.5 - 17.5. Frequency

So, the median class is (11.5 - 17.5) and so, the 65 - 85 4 4
upper limit of the median class is 17.5.

Class Frequency

85-105 5 9
6. For the following distribution: 105 - 125 13 22
Marks Number of Students 125-145 20 42
Below 10 3 145 - 165 14 56
Below 20 12 165 - 185 7 63
Below 30 27 185 - 205 4 67
Below 40 57 ) )
Now, the class whose cumulative frequency is
Below 50 75
Below 60 80 greater than (and nearest to) g is called the

the modal class is: median class.

) 10 - 20 (B) 20-30 Here, n_ g = 33.5, which lies in the interval
(©) 30 - 40 (D) 50 - 60 2 2
[CBSE 2017] 125 - 145. ie. median class.
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Hence, the upper limit of median class is 145.

Again, the class whose frequency is maximum
is called the modal class.

Here, 20 is the highest frequency which lies in
the interval 125 -145.

Hence, the lower limit of modal class is 125.

Thus, the required difference = Upper limit of
median class - Lower limit of modal class

=145-125=120.

8. The times, in seconds, taken by 150 atheletes

to run a 110 m hurdle race tabulated
below:

Class Frequency
138 - 14 2
14 - 14.2 4
14.2 - 14.4 5
144 - 146 71
14.6 - 14.8 48
148 - 15 20

The number of atheletes who completed the
race in less then 14.6 seconds is:

A 11 B 71

©) 82 (D) 130
Ans. (C)

Explanation:

The number of athletes who completed the
race in less than 14.6 seconds=2+4+5+71
=82.

9. Consider the following distribution:

Marks obtained Nsl::TdTr:t:f
More than or equal to 0 63
More than or equal to 10 58
More than or equal to 20 55
More than or equal to 30 51
More than or equal to 40 48
More than or equal to 50 42
the frequency of the class 30 - 40 is:
A 3 B) 4
(C) 48 (D) 51 [CBSE 2015]
Ans. (A)
Explanation:
Marks/Class NSutT dbeer:t:f Frequency
0-10 (63-58)=5
10 - 20 (58-55) =3

204
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Number of
Marks/Class Students Frequency
20 - 30 (55-51)=4
30 - 40 (51-48)=3 3
40 - 50 48-42)=6 6
More thanor (42 -0) = 42 42
equal to 50
Hence, frequency of the class interval 30 - 40
is 3.
10. If an event cannot occur, then its probability is:
3
A) 1 B) =2
®) B) 7
© 1 ©) 0
2
Ans. (D)
Explanation:

The event which cannot occur is called the
impossible event with a probability equal to
zero.

11. Which of the following cannot be the
probability of an event?

A % (B) 0.1
o 17
©) 3% (D) ] [CBSE 2011]
Ans. (D)
Explanation:
1 3

Here, 01 = —, 3% = —

ere 10 100
The probability of an event always lies from 0
to 1.
As v >1

16

-. Option (D) is correct.

12. An event is very unlikely to happen. Its
probability is the closest to:

(A) 0.0001 (B) 0.001

(C) 0.01 (D) 0.1
Ans. (A)

Explanation:

The probability of an event which is very
unliked to happen is the closet to zero and from
the given options, 0.0001 is the closest to zero.

13. If the probability of an event is p, the proba-
bility of its complementary event will be:

@ p-1 ® p .
©1-p (&) 1—;

[CBSE 2020, 14]




Ans. (C)

Explanation:
We know that:

probability of an event + probability of its
complementary event = 1

= Probability of complementary event

= 1 - probability of an event
=1-p

14. The probability expressed as a percentage of

a particular occurrence can never be:
(A) less than 100

(B) less than O

(C) greater than 1

(D) anything but a whole number

Ans. (B)

Explanation:
We know that:
Probability of an event Eis 0 < P(E) < 1.

Thus, when probability is expresed in terms of
percentage, it always lies from 0 to 100.

Thus it cannot be less than O.

15. If P(A) denotes the probability of an event A,

Ans. (C)

then:
A PA) <O (B) PA)>1
© o<P@A<1 D) -1<PA)<O0
[CBSE 2010]
Explanation:

If P(A) denotes the probability of an event A,
then 0 < PA) <1

ie., probability can be any number that lies
fromOto 1.

16. A card is selected from a deck of 52 cards.

The probability of its being a red face card is:

Ans. (A)

3 3
® % ® 1
2 1
C) — D) =
© 13 O ;
[CBSE 2012, 10]
Explanation:

In a deck of 52 cards:
Total no. of cards = 52
No. of face cards = 12
No. of black face cards = 6
(3 spades and 3 clubs)

No. of red face cards = 6
(3 hearts & 3 diamonds)

Probability of an event E is

No. of favourable outcomes

PE) =
® No. of all possible outcomes
of experiment
_6_3
52 26

17. The probability that a non leap year selected
at random will contain 53 Sundays is:

1 2
A = B) =
®) 7 ®) 7

3 5
C) = D) 2
© 7 (&) 7

[CBSE 2015, 12]
Ans. (A)

Explanation:

A non leap year has 365 days.
365 days = 52 weeks and 1 day.

This 1 day can be any day of the week ie.
Monday or Tuesday or Wednesday or Thursday
or Friday or Saturday or Sunday,

Thus, out of the 7 possibilities,
1 favourable event is the event when it is
Sunday.

. Required probability =

N

18. When a die is thrown, the probability of
getting dice an odd number less than 3 is:

1 1
(V) 5 ®) 3
1
C) = 0
© > (&)
Ans. (A)
Explanation:

When a dise is thrown:
Total no. of outcomes = 6 {1, 2, 3, 4, 5, 6}
Odd no. less than 3 = 1 {1}
-. No. of favourable outcome = 1
. Required probability
No. of favourable outcome
Total no. of outcomes

1

19. A card is drawn from a deck of 52 cards.
The event E is that the card is not an ace of
hearts. The number of outcomes favourable

to Eis:
A) 4 B) 13
€ 48 (D) 51
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Ans. (D)
Explanation:
In a deck of 52 cards:
Total no. of outcomes = 52.
No. of heart cards = 13
No. of card with ace of heart = 1.
Hence, no. of favourable outcomes = 52 - 1 = 51.

20. The probability of getting a bad egg in a lot
of 400 is 0.035. The number of bad eggs in

the lot is:

A 7 (B) 14

© 21 (D) 58 [CBSE 2012]
Ans. (B)

Explanation:

It is given that,

Total no. of eggs = 400

Probability of getting bad egg = 0.035

= Probability of getting bad egg =
No. of bad eggs

Total no.ofeggs ~ 0035

No. of bad eggs
400

= No. of bad eggs = 0.035 x 400 = 14.
Hence, no. of bad eggs in the lot is 14.

= 0035

21. A girl calculates that the probability of her
winning the first prize in a lottery is 0.08. If
6000 tickets are sold, how many tickets has
she bought?

(A) 40 (B) 240

(C) 480 (D) 750
Ans. (C)

Explanation:

Total no. of tickets sold = 6000.
Probability of winning first prize, P(E) = 0.08.
= P(E) = 0.08
No. of tickets bought by girl
Totalno. of outcomes

0.08

= No. of tickets bought by girl
= 0.08 x 6000 = 480.
Hence, she bought 480 tickets.
22. One ticket is drawn at random from a bag
containing tickets numbered 1 to 40. The

probability that the selected ticket has a
number which is a multiple of 5 is:

A ®)

© D)

uld Nk
Wik, nlw
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Ans. (A)
Explanation: Total no. of outcomes = 40

Multiples of 5 from 1 to 40 are {5, 10, 15, 20,
25, 30, 35, 40}

-~ No. of favourable outcomes = 8.
Required probability
No. of favourable outcomes
Total no. of outcomes

8
40

[

23. Someone is asked to take a number from 1 to
100. The probability that it is a prime is:

1 6
(Y 3 ® 25
1 13
© 1 © 55 [CBSE2014]
Ans. (C)

Explanation: Total no. of outcomes = 100
Prime numbers from 1 to 100 are

{2,3,5,7,11,13,17,19, 23,29, 31, 37, 41, 43,
47,53,59,61,67,71,73,79,83,89,97}

.. No. of favourable outcomes = 25
Required probability
_ No. of favourable outcomes
Total no. of outcomes

25 1
.. Required probability = — = =
equired probability 100" 2

24. A school has five houses A, B, C, D and E. A
class has 23 students, 4 from house A, 8 from
house B, 5 from house C, 2 from house D
and the rest from house E. A single student is
selected at random to be the class monitor.
The probability that the selected student is
not from A, Band C is:

4 6

(Y 3 ® 23

8 17

© 23 (®)] 23
Ans. (B)

Explanation: Total no. of outcomes = 23.

No. of students in house AB& C =4+8+5
=17.

~. Remaining students = 23 - 17 = 6.
Required probability

_ No. of favourable outcomes
Total no. of outcomes

Probability that the selected students is not

6
fromA BandC= —
rom an 73




EXERCISE 13.2

1. The median of an ungrouped data and the
median calculated when the same data is
grouped are always the same. Do you think
that this is a correct statement? Give reason.

Ans. Not always.

For calculating the median of a grouped data,
the formula used is based on the assumption
that the observations in the classes are
uniformly distributed.

2. s it true to say that the mean, mode and
median of grouped data will always be
different? Justify your answer.

Ans. Not always.

The median, mean and mode can be the same.

They may be equal if the no. of observations
are odd and equi spaced ie., symmetrical
distribution.

3. Will the median class and modal class of
grouped data always be different? Justify
your answer.

Ans. Not always.

Median gives the middle value of data whereas
mode gives the maximum occuring frequency.

So it really depends on the data given. The
median and modal class may be the same in
cases where the distribution of data is perfectly
symmetrical.

4. In a family with three children, there may be
no girl, one girl, two girls or three girls. So,
the probability of each is 1 . Is this correct?

Justify your answer. [CBSE 2014]

Ans. No (False).

In a family with 3 children, events are (b, b, b),
(g.b.b).(b.g.b).(b.b.9).(9.9.9).(99b) @b 9g)
(9.b.b)
TE) =8
Required probability
_ No. of favourable outcomes
~ Total no. of outcomes

Total no. of outcomes = 8

Probability of having no girl = %
- . . 3

Probability of having 1 girl= =

Probability of having 2 girls =

Probability of having 3 girls =

olw o~ ®

Hence, the probability of each is not %

5.

Ans.

6.

Ans.

A game consists of spinning an arrow
which comes to rest pointing at one of the
three regions (1, 2 or 3) (see figure). Are the
outcomes 1,2 and 3 equally likely to occur?
Give reasons.

No.

The area of region 3 is double than that of 1
or 2. Therefore, the number of outcome for
region 3 or its probability is double than the
probability of 1 or 2.

Hence, probability of 1 = probability of 2 #
probability of 3.

Thus, the outcomes of 1, 2 and 3 are not
equally likely to occur.

Apoorv throws two dice at once and
computes the product of the numbers
appearing on the dice. Peehu throws one die
and squares the number that appears on

it. Who has a better chance of getting the
number 36. Why?

Peehu has a better chance.
For Apoorva:

He throws two dice at once

-~ Total no. of outomes T(E) = 36

Number of outcomes for getting product 36 ie,
(6.6)
Favourable outcome F(E) = 1
. P(E) or probability of getting the no. 36 for
Apoorv: P(E) for Apoorv = @ = 1
T(E) 36
For Peehu,
she throws one dice.
-~ total no. of outcomes T'(E) = 6.

Number of outcomes for getting square 36 ie,
(6.6)

Favourable outcome F(E) = 1

.. Probability of getting square of the no.

. o - FE 1
o ®=T®"%
Since P'(E) > P(E)

Peehu has a better chance.

. When we toss a coin, there are two possible

outcomes - heads or tails. Therefore, the
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probability of each outcome is 1 . Justify

your answetr. [CBSE 2014]

Ans. Yes (Ture).

Total no. of outcomes = 2
Probability of heads = Probability of tails = %

As heads and tails both are equally likely events.

8. A student says that if you throw a die, it will

show up 1 or not 1, Therefore, the probability
of getting 1 and the probability of getting

‘not 1’ each is equal to % Is this correct?

Give reasons.

Ans. No (False).

When we throw a dice:
Possible outcomes are S = {1, 2, 3, 4, 5, 6}
. Total no. of outcomes, T(E) = 6

Probability of getting (1) = é

Probability of not getting 1 = g

ie., probability of getting ‘not 1'
= 1 - probability of getting 1
1 5

-1 2

"6 6

9. | toss three coins together. The possible

out-comes are no heads, 1 head, 2 heads
and 3 heads. So, | say that the probability

of no heads is % . What is wrong with this

conclusion?

Ans. No.

When three coins are tossed together:

Possible outcomes S = {HHH, HTT, THT, TTH,
HHT, HTH, THH, and TTT}

Total outcomes, (T) =23 = 8.
No. of favourable outcomes (getting no heads)
FE) =1

FE)

.. Probability of getting no heads = —= =
v TE

N
©|+~

Outcome ‘no heads' means {TTT}

P(no heads) = %

Outcome ‘one head means {THT, HTT, TTH}

P(one head) = g

Outcome ‘two head” means {HHT, HTH, THH}
P(Two head) = g

Hence, the probability of getting no head is %

and not l
4

10.

Ans.

11.

Ans.

12.

Ans.

13.

Ans.
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If you toss a coin 6 times and it comes down
on heads on each occasion. Can you say that
the probability of getting a head is 1? Give
reasons.

No.
A coin is tossed 6 times, so T(E) = 6

As the outcomes of heads and tails are
equally likely outcomes, every time, we get the

probability = %

If we toss a coin 6 times, then the probability

will be the same in each case ie, % & not 1.

Sushma tosses a coin 3 times and gets tails
each time. Do you think that the outcome of
the next toss will be a tail? Give reasons.

No.

The coin is tossed 3 times and gets tails each
time but it is not necessary that the fourth time
will be tails.

The outcome of the next toss may or may
not be tails, because on tossing a coin, we get
either heads or tails, both are equally likely
events.

If | toss a coin 3 times and get heads each
time, should | expect a tail to have a higher
chance in the 4th toss? Give reason in
support of your answer.

No.

If we toss a coin, heads and tails, both are
equally likely events ie, the probability of each

event is % So, a higher chance of getting a tail

in the 4t toss cannot be expected.

A bag contains slips numbered from 1 to 100.
If Fatima chooses a slip at random from the
bag, it will either be an odd number or an
even number. Since this situation has only
two possible outcomes, so. the probability of

each is % . Justify.

From 1 to 100, there are 50 even and 50 odd
numbers.

Total number of outcomes T(E) = 100,

Number of favourable outcomes (even no),

FE) = 50

So, P(E) i.e. probability of getting an even no.
50 1

T 100 2
Similarly, probability of getting an odd no. = %

Hence, probability of getting an odd no

= probabiltiy of getting even no = %




EXERCISE 13.3

1. Find the mean of the distribution:
Class 1-3 3-5 5-7 7-10
Frequency 9 22 27 17 [CBSE 2013]

Ans.
We first find the class marks (x)) of each class

Class Class marks (x;) Frequency (f) fix;
1-3 2 9 18
3-5 4 22 88
5-7 6 27 162
7-10 85 17 1445
3f, =75 Sfx; = 4125
- Xfx, 4125
Mean, x = Zlf;.’ = —c =55

Hence, the mean of the given distribution is 35.

2. Calculate the mean of the scores of 20 students in a mathematics test:

Marks 10-20 20 - 30 30-40 40 - 50 50 - 60

Number of Students 2 4 7 6 1
[CBSE 2020, 17, 13]
Ans.
We first find the class marks (x)) of each class.

Class Class marks (x;) Frequency (f}) fix;
10 - 20 15 2 30
20 - 30 25 4 100
30 - 40 35 7 245
40 - 50 45 6 270
50 - 60 55 1 55

Xf; =20 Xfix; = 700
- Zfx, 700
Mean, x = =F " 20 35

Hence, the mean of the scores of 20 students is 35.
3. Calculate the mean of the following data:
Class 4-7 8-11 12-15 16 - 19
Frequency 5 4 9 10

Ans.
Given frequency table is in inclusive form, so we need to convert the data into exclusive form or continous
by subtracting 0.5 from the lower limit and adding 0.5 in the upper limit of each class.

Also, we find class marks (x;) of each class and then proceed as follows:

Class Class marks (x;) Frequency (f}) fix;
35-75 55 5 275
75-115 95 4 38

115-155 135 9 1215
155-195 175 10 175
Xf, =28 Yfix; = 362
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Zfx, 362

Mean x = Zf; E =1293.
[Alternate Method]
Class Class marks (x;) d; = (x;-a) Frequency (f}) fid;
35-75 55 -4 5 -20
75-115 0 4 0
115-155 135 +4 9 36
155-195 175 +8 10 80
2f;=128 2fid; =96
Here, a = assumed mean = 9.5, =95 +343

d; = deviation from mean x =1293

- 2fx; 96 Hence, the mean of the given data is 12.93.

X =a+ =95+—

2f, 28

4. The following table gives the number of pages written by Sarika for completing her own book for 30

days:
Number of pages written per day 16 - 18 19-21 22 -24 25 -27 28 - 30
Number of Days 1 3 4 9 13
[CBSE 2013]

Ans.

We need to convert the data into continuous classes by subtracting 0.5 from the lower limit and adding
0.5 to the upper limit of each class.

Class Class marks (x;) Number of days (f;) fix;
155-185 17 1 17
185-215 20 3 60
215-245 23 4 92
245-275 26 9 234
27.5-305 29 13 377

Zfi=30 Zfx; =780
- Mean, ;=ﬁ =@=
Zfl, 30

[Alternate Method]

Class Class marks (x;) d; = (- a) Frecll;edr'n:gsl.(ef;b No. fid;
155-185 17 -6 1 a-6
185-215 20 -3 3 -9
215-245 0 4 0
245-275 26 3 9 27
27.5-305 29 6 13 78

2fi=30 Xfid; =90
a = assumed mean = 23 SoX =26
Mean e ﬁ 93, 90 _9343 Hehce, the mean the number of the pages
' Zfi 30 written per day is 26.
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5. The daily income of a sample of 50 employees are tabulated as follows :
Income (in %) 1-200 201 - 400 401 - 600 601 - 800

Number of employees 14 15 17 7

Find the mean daily income of the employees. [CBSE 2014]

Ans.
The given data is not continues, so we need to convert the data into continues by subtracting 0.5 from the

lower limit and adding 0.5 in the upper limit of each class:

we X9
Class Class marks No. of " h fus
Income (%) (x) employees (f) _ x;—300.5 1t
200
0.5-2005 1005 14 -1 -14
2005 - 4005 15 0 0
4005 - 600.5 500.5 14 +1 14
600.5 - 800.5 700.5 7 +2 14
2f;=50 Xfu;=14
Assumed mean, a = 300.5 Py 14 N0 = 3005 + 56
Class width, h = 200 50
N = 2f; = 50 Mean =% 356.50
By step deviation method: Thus, the mean daily income of the employees
o, Zfiui " is ¥ 356.50.
R
[Alternate Method]
Class Income Class marks (x;) d; = (x;- a) f; fid;
0.5-2005 1005 -200 14 -2800
200.5 - 400.5 0 15 0
4005 - 600.5 500.5 +200 14 2800
600.5 - 800.5 700.5 +400 7 2800
2fi=50 2fid; = 2800
a = assumed mean = 300.5 = 3005 + 56
di=xi—-a x =3565
Mean e, . % = 3005 + 2?% ;I;h;sé;gesgeon daily income of the employees

i
6. An aircraft has 120 passenger seats. The number of seats occupied during 100 flights is given in the

following table:
100 - 104 104 - 108 108 - 112 112 - 116 116 - 120

15 20 32 18 15

Numbe of seats
Frequency

Determine the mean number of seats occupied during the flights.
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Ans.

Class Interval Class marks Deviation Frequency fid;
(No. of seats) (x) d; = (- a) f)
100 - 104 102 -8 15 -120
104 - 108 106 -4 20 -80
108 - 112 0 32 0
112-116 114 +4 18 72
116 - 120 118 +8 15 120
Xfi =100 Xfd;=-8
Here, assumed mean, a = 110 =10992
Mo =ar g bariolwibintt oo~ b
’ : }
(-8)

110 + — =110-0.08
100

7. The weights (in kg) of 50 wrestlers are recorded in the following table:

Weight (in kg) 100 - 110 110 - 120 120 - 130 130 - 140 140 - 150
Number of wrestlesr 4 14 21 8 3
Find the mean weight of the wrestlers. [CBSE 2013]
Ans.
Class Interval Class marks Deviation Frequency no. of fid;
(Weight in kg) (x) d = (x;-a) wrestlers (f})
100 - 110 105 -20 4 -80
110-120 115 -10 14 -140
120-130 0 21 0
130 - 140 135 10 8 80
140 - 150 145 20 3 60
Zf; = 50 Zfid; = -80
Assumed mean, a = 125 =125-16
— =fd 80 =1234
Mean &732 + # =1255 50 Hence, the mean weight of the wrestler is

i 1234 kg.

8. The mileage (km per litre) of 50 cars of the same model was tested by a manufacturer and the
details are tabulated as given below:

Mileage 10 - 12 12 -14 14 - 16 16 - 18
Number of cars 7 12 18 13

Find the mean mileage.

The manufacturer claimed that the mileage of the model was 16 km/litre. Do you agree with this

claim ?
Ans.
Class Interval Class marks Frequency i
(Mileage km/L) ;) no. of cars (f;) i
10-12 11 7 77
12-14 13 12 156
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Class Interval
(Mileage km/L)

14 - 16
16- 18

Here, 2f; =50
Zf;’X,‘ =724

- Mean, X = zfi

Ifx.
11

Class marks
()
15
17
= % =14.48 km/L

Hence, the mean mileage of the cars is

14.48 km/L

No, the manufacturer's statement is wrong that
the mileage is 16 km/L ie, 1.52 km/L more than

the average mileage.

9. The following is the distribution of weights (in

kg) of 40 people:

Weight (in kg)
40 - 45
45 - 50
50 - 55
55-60
60 - 65
65-70
70-75
75-80

Number of people

Construct a cumulative frequency distribution
(of the less than type) table for the data

above.
Ans.

[CBSE 2015]

Cumulative frequency distribution (less than

type) table is:

Weight (in kg)

Number of people

(Cumulative frequency)

Less than 45 4

Less than 50 4+4=8

Less than 55 8+13=21

Less than 60 21+5=26

Less than 65 26+ 6 =132

Less than 70 32+5=37

Less than 75 37+2=139

Less than 80 39+1=40

10. The following table shows the cumulative
frequency distribution of the marks of 800

students in an examination:

[CBSE 2017]

Frequency Fx:

no. of cars (f;) i

18 270

13 221
2f; =50 2fx; =724

Marks Number of studetns

Below 10 10
Below 20 50
Below 30 130
Below 40 270
Below 50 440
Below 60 570
Below 70 670
Below 80 740
Below 90 780
Below 100 800

Construct a frequency distribution table for

the data above.

Ans.
The table of frequency distribution for the given
data is
Class Intervals Frequency
Marks Number of Students
0-10 10
10-20 50-10=40
20 - 30 130-50=280
30-40 270 -130 =140
40 - 50 440-270=170
50-60 570 -440 =130
60-70 670 - 570 =100
70 - 80 740-670=70
80-90 780 - 740 =40
90 - 100 800-780=20

11. Form a frequency distribution table from the

following data: [CBSE 2015]

Clss rtorat et

Candidates
More than or equal to 80 4
More than or equal to 70 6
More than or equal to 60 11
More than or equal to 50 17
More than or equal to 40 23
More than or equal to 30 27
More than or equal to 20 30
More than or equal to 10 32
More than or equal to 0 34
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Ans. 12. Find the unknown entries q, b, ¢, d, e, fin the
following distribution of the heights of the

Clashjcl;:rsrval Numb::e:fucelzzgidates students in a class:
0-10 34-32=2 Height (in cm)  Frequency Cumulative
10-20 32-30=2 Frequency
20 - 30 30-27 = 3 150 - 155 12 a
30 - 40 27-23=4 155 - 160 b =
40 - 50 23-17=6 160 - 165 10 ¢
50 - 60 17-11-6 165-170 d 43
60 - 70 11-625 170 - 175 e 48
70 - 80 649 175 - 180 2 f
80 - 90 4 Total 50
Ans.

Height Frequency Cumulative Cumulative frequency

(in cm) f) Frequency (given) (Calculated)
150 - 155 12 a 12
155-160 b 25 12+b
160 - 165 10 c 22 +b
165-170 d 43 22+b+d
170-175 e 48 22+b+d+e
175-180 2 f 24+b+d+e

Total 50

Comparing the last two columns, 13. The following are the ages of 300 patients

getting medical treatment in a hospital on a

ie, cumulative frequency calculated and particular day:

cumulative frequency given, we get:

a=12=a=12 Age Number of patients
(in years)
12+b =25
10- 20 60
= b=25-12=13
20 - 30 42
22+b=c 30 - 40 55
= c=22+13=35 40 - 50 70
22+b+d=43 50 - 60 53
= 22 +13 +d =43 60-70 20
= d=43-35 Form:
d=8 () Less than type cumulative frequency
294 bad _ 48 distribution,
rordres (i) More than type cumulative frequency
= 43 +e =48 distribution. [CBSE 2018, 13]
e=5 Ans.
24+b+ dee=F () For less than type cumulative frequecy, it
is clear that patients with age less than 30
=24+13+8+5=f years will include from 10 - 20 & 20 - 30
- F=50 ie, 60 + 42 =102 and so on.

(i) For more than type cumulative frequency
curve, we observe that all 300 patients
who take medical treatment have their age
more than or equal to 10.

Hence,a=12,b=13,c=35d=8,e=5,
f=50.
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Since, there are 60 patients who take
medical treatment in the interval 10 - 20,
there are 300 - 60 = 240 patients who

(i) Less than type

Age (in years) No. of patients

Age (in years)

take medical treatment whose age is more
than or equal to 20.

(ii) More than type
No. of patients

Less than 10 0 More than or equal to 10 300

L:ess than 20 60 +0 =60 More than or equal to 20 300 - 60 = 240
L:ess than 30 42 + 60 =102 More than or equal to 30 240 -42 =198
Less than 40 55+ 102 =157 More than or equal to 40 198 - 55 =143
Less than 50 70 + 157 = 227 More than or equal to 50 143-70=73
L.ess than 60 53 +227 =280 More than or equal to 60 73-53=20
Less than 70 20 + 280 = 300 More than or equal to 70 20-20=0

14. Given below is a cumulative frequency
distribution table showing the marks secured
by 50 students of a class:

Marks Number of students

Below 20 17

Below 40 22

Below 60 29

Below 80 37

Below 100 50
Form the frequency distribution table for the
data. [CBSE 2017]

Ans.

Here, we observe that 17 students have scored
marks below 20.

= Class interval O - 20
frequency = 17.

22 Students have scored marks below 40 ie,
22 students included O - 20 & 20 - 40 both
class intervals.

= Class interval 20 - 40
frequency =22-17=5

continuing the same manner, we get the
complete frequency distribution table.

Class Interval Frequency
(Marks) (No. of Students)
0-20 17-0=17
20 - 40 22-17=5
40 - 60 29-22=7
60 - 80 37-29=8
80 - 100 50-37=13

15. Weekly income (in ) of 600 families is
tabulated below:

Ans.

Weekly income (in%¥) Number of families

0 - 1000 250
1000 - 2000 190
2000 - 3000 100
3000 - 4000 40
400 - 5000 15
5000 - 6000 5

Total 600

Compute the median income. [CBSE 2015, 13]

For calculating the median grouped data, we
first form its cumulative frequency table.

Weekly Number of  Cumulative
Income (in%) families (f) Frequency cf.

0-1000 250 250
1000 - 2000 190 440
2000 - 3000 100 540
3000 - 4000 40 580
4000 - 5000 15 595
5000 - 6000 5 600

Number of observations, N = 600 (even).
Here, ‘N'is even.

. Median will be the average of

th th
N N
(E) and (5 + 1) observations.

Median of 600 observations = mean of (300t
and 301 observation)

i.e, median class is (1000 - 2000)

Here, lower limit, [ = 1000

f=190

Cumulative frequency of preceding median
class cf = 250

frequency,
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216

1000.

Class size, h

(N—Cf)Xh
Median = [ + %

(300-250)

1000 + x 1000

1000 + >0 x 1000 = 1000 + 5000
190 19

1000 + 263.15 = 1263.15

Hence, the median income of family is
% 1263.15 per week.

16. The maximum bowling speeds, in km per
hour, of 33 players at a cricket coaching
centre are given as follows:

Speed (km/h) Number of players
85 - 100 11
100 - 115 9
115 - 130 8
130 - 145 5

Calculate the median bowling speed.
Ans.

To calcualte the median, we first construct the
cumulative frequency table.

Class Interval Frequency Cumulative

(Speed in km/h) pla':;r:f;ﬁ) Frequency
85-100 11 11
100 - 115 9 20
115-130 8 28
130 - 145 5 33

N = Number of observations = 33 (odd).

Median of 33 observations = 17t observation
which is in the class 100 - 115.

Median class = 100 - 115
lower limit, [ = 100
frequency, f=9

Cumulative frequency, cf = 11.
Class width, h = 15

. Median
N
5-<)
= l+2—xh=100+(L9_11)x15
=100 + s.5g1s =100 + % =100 + 9.167

=109.17 km/hr.
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17. The monthly income of 100 families are given

as below:

Income (in %) Number of families

0 - 5000 8

5000 - 1000 26

10000 - 15000 41

15000 - 20000 16

2000 - 25000 3

25000 - 3000 3

30000 - 35000 2

35000 - 4000 1

Calculate the modal income. [CBSE 2016, 12]

Ans.

For modal income, we have to calculate mode.
The mode of grouped data
f-f
:l+[2f1f0f]>(h
170 "2

Highest frequency is 41, which lies in class
(10000 - 15000)

i.e. Modal class = 10000 - 15000.

Lower limit of modal class, [ = 10000

Frequency preceding modal class, fp = 26

Frequency of modal class, f; = 41

Frequency of class succeeding modal class, f;, = 16

Class width, h = 5000.

+ l%} x h
1 0 2

41-26
82-26-16

- Mode

10000 +[ ] x 5000

10000 + [E] % 5000
40

=10000 + 15 x 125

= 10000 + 1875

=11875
Hence, the modal income is ¥ 11,875 per
month.

18. The weight of coffee in 70 packets is shown

in the following table:
Weight (in g) Number of packets

200 - 201 12
201 - 202 26
202 - 203 20
203 - 204 9
204 - 205

205 - 206 1

Determine the modal weight.




Ans.

In the given data, the highest frequency is 26,
which lies in the interval 201 - 202.

~. Modal class = 201 - 202. Class width, h=1
Lower limit of modal class, L = 201
Frequency preceding model class, fo = 12
Frequency of modal class, f; = 26
Frequency of class succeeding Modal class,

f, =20

f~f
fh ]xh

oF—F —F

=201 + _26-12 x 1
52-12-20

. Mode = 1+[

_ 201+[ﬁ]x1=2o1+o.7
20
=2017
Hence, the modal weight is 201.7 g.

19. Two dice are thrown at the same time. Find
the probability of getting:

(i) the same number on both dice.

(i) different numbers on both dice.
Ans.

Two dice are thrown at the same time.

() Let E be the event of getting the same
number on both dice.

.. Total no. of all possible outcomes, T(E) = 36
For getting the same no. on both dice,

favourable outcomes are (1, 1), (2, 2). (3, 3).
4,4),(55). (6 6)
*. No. of favourable outcomes, F(E) = 6
= Required probability, P(E) =
FE) 6 1
TE) 36 6

(i) Probability of getting different numbers on
both dice = 1 - Probability of getting same

number.
P'(E) = 1 - Probability of getting same
number.
. 1 5
PE) =1-PE = 1_5_5

Alternate Method:

No. of outcomes for getting a different number
= 36 — No. of outcomes for getting same number
=36-6=30

*. Required probability =

[ Y%

wlw
>0

20. Two dice are thrown simultaneously. What is
the probability that the sum of the numbers
appearing on the dice is:

@ 7?
(i) 1?
Ans.

Two dice are thrown simultaneously.

(i) a prime number?
[CBSE 2020, 17]

.. Total number of outcomes, T(E) = 36
(i) For getting sum as 7,

favourable outcomes are (1, 6), (2. 5), (3, 4),
(4.3).(5.2.6.1)

. No. of favourable outcomes, FE) = 6

: " FE) 6 1
Required probability, PE) = ——< = — ==
q p y. PE) TE) 366

(i) For getting sum as prime number ie, 2, 3, 5,

7,11.

favourable outcomes are (1, 1), (1, 2), (1, 4),
(1,6),(2.1).(2.3).(2.5). (3. 2. (3. 4. 4, 1),
(4,3),(5.2). (5. 6). (6. 1), (6, 5).

.. No of favourable outcomes = 15

FE) 15 5

. Required probability, PE) = =6 =% 1
(iii) For getting sum as 1.
favourable outcomes: None.
F(E) =0
P(E) = 0 as it is not possible.
21. Two dice are thrown together. Find the
probability that the product of the numbers
on the top of the dice is:

@i 6 @) 12 (i) 7
Ans.
Total number of outcomes, T(E) = 36.

[CBSE 2015]

(i) For getting the product = 6
Favourable outcomes are (1, 6), (6, 1), (2, 3).

(3. 2.
No. of favourable outcomes, F(E) = 4
. " FE) 4 1
.. Required Probability, PE) = — = — ==.
q y. PE) TE 369

(ii) For getting the product = 12
Favourable outcomes are (2, 6), (6, 2), (3, 4).

(4.3)
No. of favourable outcomes, F(E) = 4
. " FE) 4 1
*. Required probability, PE) = —< = —==.
q P y. PE) T 369

(iii) For getting the product = 7
Favourable outcomes = none
FE) =0
= PE) = 0.
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22. Two dice are thrown at the same time and F(E

I~

6 1
the product of the numbers appearing on = TI:) “3%" 6
them is noted. Find the probability that the 1
product is less than 9. Hence, P(E3) = 5

Ans.

(iv) Let E4 be the event of getting sum 5.
Two dice are thrown at the same time.

Favourable outcomes are (2, 3) (2, 3) (4, 1)

.. Total no. of outcomes, T(E) = 36. 413232
For getting the product of on them less than 9. Number of favourable outcomesF(E4) = 6.
Favourable outcomes are (1, 1), (1, 2), (1, 3). . 3 F(E4) 6 1
(1, 4), (1.5). (1. 6). (2. 1). (2. 2). (2. 3), (2. 4). (3. 1), Required probability P(Es) = <7y = 35 = &
(3.2.41.42.051.61) 1
No. of favourable outcomes, F(E) = 16 Hence. P(E4) = 6
. Required Probability P(E) = @ _16_4 (v) Let Eg be the event of getting sum 6.

TE) 36 9 Favourable outcomes are (3, 3), (3, 3). (4. 2).

4.2.6.1.61

Hence, required probability is i
9 No. of favourable outcomes F(Es) = 6

23. Two dice are numbered 1, 2, 3,4, 5,6 and 1, Required Probability P(Es) = @ _6_ l.
1, 2, 2, 3, 3, respectively. They are thrown and 1 T(E) 36 6
the sum of the numbers on them is noted. Hence, P(ES) = 5
Find the probability of getting each sum from
2 to 9 separately. (vi)Let Eg be the event of getting sum 7.

Favourable outcomes are (4, 3), (4. 3), (5. 2).
(5.2.(6.1.6.1)

No. of favourable outcomes F(Eg) = 6

Ans.
First dice {1, 2, 3, 4. 5, 6}

Second dice {1, 1, 2,2, 3, 3} F(E
Required probability P(Eg = 1 8) 2 & _ 1
Total number of outcomes, T(E) = 36. equired probability P(Ee) = TE 36 6
() LetE, be the event of getting sum 2. Hence, P(Eg) = 1
6

Favourable outcomes are (1, 1), (1, 1)
(vii) Let E; be the event of getting sum 8.

Favourable outcomes are (5, 3), (5. 3), (5. 3).

No. of favourable outcomes, F(E;) = 2
.. Required probability P(Eq)

(6.2).(6.2)
B F(El) _2 1 No. of favourable outcomes F(E;) = 4
~ 1) 36 18 FE) 4 1
Required probability P(E7) = = =====
Hence, P(Eq) = L TE) 36 9

18 Hence, P(E7) = é
(i) Let E5 be the event of getting sum 3.

Favourable outcomes are (1, 2), (1. 2), (2, 1),
2.1) Favourable outcomes are (6, 3), (6, 3)

(viii) Let Eg be the event of getting sum 9.

No. of favourable outcomes, F(Eg) = 2
-. Required Probability P(Eg)

.. No. of favourable outcomes, F(E,) = 4
.. Required probability P(E,)

F(EZ) 4 1 — F(ES) - l 1
" TE 36 9 TlE) o
H , P(E8) = —,
Hence, P(Ep) = é ence, P(E8) 18
1 1 1
(iii) Let E5 be the event of getting sum 4. Hence, PEy) = 18’ PE) = 9 PEs) = 5’
Favourable outcomes are (1, 3), (1, 3), (2. 2), 1 1 1
(22.631.361) PE) =5 PEI=5. PEI=.
.. No. of favourable outcomes F(E3) = 6
1 1
.. Required probability P(E5) PE7) = 3’ P(Eg) = 18’
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24. A coin is tossed two times. Find the
probability of getting at most one head.

[CBSE 2011]
Ans.

A coin is tossed two times.

Possible outcomes are {(H, H), (H. T), (T, H), (T, T)}
Total no. of outcomes, T(E) = 4

Favourable outcomes of getting at most 1 head
{1 HT). (T H)

No. of favourable outcomes, FE) = 3

. " FE) 3
. Required probability P(E) = —% = =

a P Y Pe TE) 4
Hence, PE) = %

25. A coin is tossed 3 times. List the possible
outcomes. Find the probability of getting:

(@) all heads (i) at least 2 heads

[CBSE 2016]
Ans.

A coin is tossed 3 times.

Possible outcomes are {(H, H, H), H, T. T), (T. H, T),
TTH,HHT).,HTH),[THH), [T}

.. Total No. of outcomes, T(E) = 8.

() Let Eq, be the event of getting all heads.
Favourable outcomes {(H, H, H)}

No. of favourable outcomes F (E1) = 1
F(El) 1

.. Required probability P(E{) = TE® =3

(i) Let E5 be the event of getting at least two
heads.

Favourable outcomes {(HHT), (HTH), (THH),
(HHH)}

No. of favourable outcomes, FE,) = 4

- R i d b blt B E,) = —2 = — = —
equired proobabiuty F( 2) (E) 87

26. Two dice are thrown at the same time.
Determine the probabiity that the difference
of the numbers on the two dice is 2.

Ans.
Two dice are thrown at the same time.
Total no. of outcomes, T(E) = 36.

Let E be the event of getting the numbers
whose difference is 2.

Favourable outcomes are
{(1.3).(2.4).(3.5).(4.6). (3, 1). (4,2). (5 3). (6, 4}
No. of favourable outcomes, F(E) = 8

. . FE) 8 2
. Required probability, PE) = —=—=2=
a P 4. PE TE) 36 9

Hence, P(E) = Z
9

27. A bag contains 10 red, 5 blue and 7 green
balls. A ball is drawn at random. Find the
probability of this ball being a:

(i) red ball
(iii) not a blue ball
Ans.

Number of red balls = 10

Number of blue balls = 5

Number of green balls = 7.

. Total no. of balls, TE) = (10 + 5 + 7) = 22.

() Let E1 be the event of getting a red ball.
.. No of favourable outcomes , F(E1) = 10.
. Required probablity, P(E4)

(i) green ball
[CBSE 2014, 12]

5
Hence, PE)= =.
(ED 3

(i) Let E, be the event of getting a green ball.
No. of favourable outcomes, F(E,) = 7

-

. Required probability, P(E,) = E -
TE®) 22

7
Hence, P(E,) = —.
E2 ¥

(iii) Let E3 be the event of getting a red ball or
green ball (ie, not a blue ball).
No. of favourable outcomes, F(Es) = 17

F(E ) 17
. Required probability, P(Es) = 3/ = =~
quiredp WPE)= T T2

17
Hence, PE3) = —.
(Es) %)

5 7 17
"~ PE) ==, PE)=—=and PEsy)= ==.
Ev 1 €)= — Es) %)

28. The king, queen and jack of clubs are
removed from a deck of 52 playing cards and
then well shuffled. Now one card is drawn at
random from the remaining cards. Determine
the probability that the card is:

@) a heart
Ans.

If we remove one king, one queen and one
jack of clubs from 52 cards, then the no. of
remaining cards left = 49.

. Total no. of outcomes T(E) = 49.
() Let E; be the event of getting a heart.

(i) aking [CBSE 2016]

No. of favourable outcomes, F(Eq) = 13
fE) 13
T(E) 49
(ii) Let E2 be the event of getting a king
number of favourable outcomes F(E,) = 3

. Required probability, P(E,) =
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[Since out of 4 kings, one club card is already
removed].

F(E
.. Required probability, PE,) = M -3

T(E) 49
29. Refer to Q.28. What is the probability that the
card is:
@) a club (i) 10 of hearts
Ans.

Total no. of outcomes, T(E) = 49.
() Let E3 be the event of getting a club.

No. of favourable outcomes, F(E3) = 13 - 3 =
10
[+ 3 club cards were already removed).

F(E ) 10
. Required probability, P(E3) = —3/ = =2
a P v PEJ T(E) 49

(i) Let E4 be the event of getting 10 of hearts.

No. of favourable outcomes, F(E4) = 1

~. Required Probability, P(E4) = _F(E4) _ 1
e YD E TR T 0

10 1
Hence, P(Eg) = — & P(Ey) = —.
ence, P(E) 29 (E4) 29

30. All the jacks, queens and kings are removed
from a deck of 52 playing cards. The
remaining cards are well shuffled and then
one card is drawn at random. Giving ace a
value 1 and keeping similar value for other
cards, find the probability that the card has a
value

@7 (i) greater than 7
(iii) less than 7
Ans.

Out of 52 playing cards, 4 jacks, 4 queens and
4 kings are removed.

[CBSE 2015]

-~ No. of remaining cards = 52 - (3 x 4)
=52-12=40.
.. Total no. of outcomes, T(E) = 40.

() Let Eq be the event of getting a card whose
valueis 7.

Card value 7 may be of spade, heart,
diamond, club

.. No. of favourable outcomes, FE1) = 4 (1 x 4)
.. Required probability, P(E1)

JFE) a1
TE) 40 10
(i) Let E5 be the event of getting a card whose
value is greater than 7 ie, (8,9 or 10)
.. No. of favourable outcomes, FE,) = 12 (3 x 4)

.. Required probability, P(Ey)
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CFB) 12 s

TE) 40 10°

(i) Let E3 be the event of getting a card whose
value is less than 7 ie., card whose value is
{1,2,3.4,.5 or 6}

.. No. of favourable outcomes, F(E3)

=24 (6 x 4)
. Required probability, P(Es)
_FE) 243
TE) 40 5
Hence,
1 3 3
PEqy) = — PEy) = — P(E,) = =
(€D 10 (E2) 0 (E3) c

31. An integer is chosen between 0 and 100.
What is the probability that it is

(i) divisible by 7?

(i) not divisible by 7?
Ans.

Number of integers between 0 and 100 = 99.

.~ Total no. of outcomes, T(E) = 99.

(i) Let E1 be the event of choosing an integer
which is divisible by 7 i.e, an integer which is
a multiple of 7.

Favourable outcomes are {7, 14, 21, 28, 35,
42,49, 56,63,70,77,84,91,98}
No. of favourable outcomes, F(E;) = 14.
F(E
.. Required probability, P(E,) = T(TEl)) = %

(i) Let E, be the event of choosing an integer
which is not divisible by 7.

[CBSE 2018]

No. of favourable outcomes, F(E»)

=99-14=85
.. Required probability, P(E») = @
T(E)
_ 85
99
85

14
Hence, P(E1) = =— and P(E)) = =—=.
(E1) 99 (E2) 99

32. Cards with numbers 2 to 101 are placed in
a box. A card is selected at random. Find the
probability that the card has:

(i) an even number
(ii) a square number
Ans.
Total no. of cards from 2 to 101
=(101-1)=100
.. Total no. of outcomes, T(E) = 100.




() Let Eq be the event of selecting a card with
even number ieg, 2, 4, .., 100.
Out of 100 cards,

No. of even cards = 50
.. No. of favourable outcomes, F(E;) = 50
.. Required probability, P(E,) = @
T(E)
50 1

T 100 2

(i) Let E5 be the event of selecting a card which

is a square number.

Favourable outcomes {4, 9, 16, 25, 36, 49,
64, 81, 100}

.. No of favourable outcomes, F(E,) = 9
.. Required Probability, P(E,) = @
T(E)
-9
"~ 100

1 9
Hence, P(E)) = = and P(Ep) = — .
ence, P(Eq) 5 o ®) =155

33. A letter of English alphabets is chosen at
random. Determine the probability that the
letter is a consonant.

Ans.

In English alphabets, there are 5 vowels (a, e, i,

o, u) and 21 consonants {b, ¢, d,.f. g h.j k [, m, n,

p.grstv,wxy, z
Total no. of outcomes , T(E) = 26
Favourable outcomes

i.e, consonant, F(E) = 21

. . FE) 21
.. Required probability, P(E) = — = ==
a P PIRR TE) 26
21
H ) PE = =
ence (2] 6

34. There are 1000 sealed envelopes in a box, 10

of them contain a cash prize of ¥ 100 each,
100 of them contain a cash prize of ¥ 50
each and 200 of them contain a cash prize

of ¥ 10 each and the rest do not contain any

cash prize. If they are well shuffled and an
envelope is picked at random, what is the
probability that it contains no cash prize?

Ans.
Total no. of sealed envelopes, T(E) = 1000.
Number of envelopes with cash prize
=10+ 100 + 200 = 310

.. Number of favourable outcomes F(E).

= No. of envelopes with no cash prize.

= 1000 - 310 = 690

[CBSE 2015]

35.

Ans.

36.

Ans.

. Required probability,
FE) _ 690 _ 69

P = = 27 _ =7
® T(E) 1000 100
69
Hence, P(E) = — .
ence, P(E) 100

Box A contains 25 slips of which 19 are
marked T 1 and other are marked % 5 each.
Box B contains 50 slips, of which 45 are
marked ¥ 1 each and others are marked

¥ 13 each. Slips of both boxes are poured
into a third box and resuffled. A slip is drawn
at random. What is the probability that it is
marked other than % 1?

Total no. of slips poured in 3@ box = 25 + 50 = 75
. Total no. of outcomes T(E) = 75

Box A

No. of slips of Rupees 1 = 19

No. of slips of Rupees 5 = 6

Box B

No. of slips of Rupees 1 = 45

No. of slips of Rupees 13 =5

No. of slips of Rupees 5 and Rupees 13 =6+ 5
=11 slips

No. of favourable outcomes F(E) = No. of slips
marks other than¥ 1 =11

. 1 FE) 11
.. Required probability, PE) = — = ==
g P v PO TE) 75
Hence, PE) = E
75
A carton of 24 bulbs contain 6 defective

bulbs. One bulb is drawn at random. What is
the probability that the bulb is not defective?
If the bulb selected is defective and it is not
replaced and a second bulb is selected at
random from the rest, what is the probability
that the second bulb is defective ?

Total no. of bulbs, T(E) = 24
Total bulbs = 24

Good bulbs = 18

Defective bulbs = 6

Let E1 be the event of selecting a non-defective
bulbs ie., selecting a good bulb.

Total
Bulbs = 24
Good
bulbs = 18

Statistics and Probability

Defective
bulbs = 6
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Number of favourable outcomes, F(E) = 18.
.. Probability that bulb is not defective, P(E)
_FE) _18_3
TE) 24 4

Suppose, the selected bulb is defected and not
replaced, then total no. of bulbs remaining in
the carton = 23.

i.e., total remaining bulb T(E) = 23.
out of them, 18 are good bulbs and 5 are

defective.
ie., FE) =5
.. P (selecting second defective bulb)
_FE) 5
TE) 23

37. A child’'s game has 8 triangles, of which 3
are blue and the rest are red. It also contains
10 squares, of which 6 are blue and the rest
are red. One piece is lost at random. Find the
probability that it is a:

(i) triangle
(i) square
(iii) square of blue colour
(iv) triangle of red colour
Ans.
Total no. of triangles = 8
No. of blue coloured triangles = 3
No. of red coloured triangles = 5
Total no. of squares = 10
No. of blues coloured Square = 6
No. of red coloured Square = 4

Total figures (squares and triangles) = 10 + 8
=18
ie, T(E) = 18.
(i Number of favourable outcomes for lost
piece to be a triangle, F(Eq) = 8.
.. Required probability P(E)

FE) 8 _4

6 18 9
(i) Number of favourable outcomes for the lost
piece to be a square, F (E9) = 10.

.. Required probability, P(E,)
_ FE,) 10 s

T 18 9

(i) Number of favourable outcomes for the lost

peice to be a square of blue colour, F(E3) = 6.

.. Required probability, P(Es)
- FE;) 6

TE) 18

1
5

222 ‘ﬁ EduCart NCERT Mathematics Exemplar ¢

(iv) Number of favourable outcomes for the lost
piece to be a red triangle F(E4) = 5.

. i i - F(E4) >
. Required probability, P(E4) = 2L = =
TE) 18

38.1In a game, the entry fee is ¥ 5. The game
consists of tossing a coin 3 times. If one or
two heads show, Sweta gets her entry fee
back. If she throws 3 heads, she receives
double the entry fees. Otherwise, she will
lose. For tossing a coin three times, find the
probability that she:
(i) loses the entry fee.
(i) gets double the entry fee.
(iii) just gets her entry fee.

Ans.

Possible outcomes of tossing a coin 3 times
{(HHH), (TTT), (HTT), (THT), (TTH), (HHT), (HTH),
(THH)}
.. Total no. of outcomes, T(E) = 8.

() Let E; be the event of losing the entry fee
i.e. getting no head. {(T, T, T)].

.. No. of favourable outcomes, F(E{) = 1

. i il - F(E1) 1
~. Required probability, P(E) = 2 L = =,
TE) 8

(i) Let E, be the event of getting double entry
fee back ie, getting 3 heads {(H, H, H)}

.. No. of favourable outcomes, F(E5) = 1

Y i i - F(Ez) 1
. Required probability P(E;) = 2L = =

T(E) 8

(iii) Let E3 be the event of getting entry fee
back ie, getting one head or 2 heads {(HTT),
(THT), (TTH), (THH), (HTH), (HHT)}

.. No. of favourable outcomes F(E3) =

6
F(E
.. Required probability P(Es) = M = g =

3
T(E) 4
Hence P(El):% P(Ez):% PEs) = %

39. A die has its six faces marked 0, 1, 1, 1, 6, 6.
Two such dice are thrown together and the
total score is recorded.

(i) How many different scores are possible?

(i) What is the probability of getting a total
of 77

Ans.

Given, a die has six faces marked as {0, 1, 1, 1,
6, 6}.

Total no. of outcomes T(E) = 36.

() Favourable outcomes

{0.0).(0.1).(0.6).(1,0). (1. 1).(1.6). (6. 0). (6.
1).(6.6)}




Total of all combinations of numbers are O,
1,2,6,7,12

The difference scores which are possible are
6 scores.

(ii) Favourable outcomes for getting a sum of 7.
(1,6). (1, 6).(1,6),(1.6),(1.6), (1. 6), (6, 1),
(6.1).(6.1).(6.1).(6.1).(6.1)

.. No. of favourable outcomes = 12

. " FE 12 1
.. Required probability, P(E) 1O 36 3
40. A lot consists of 48 mobile phones, of which
42 are good, 3 have only minor defects and 3
have major defects, Varnika will buy a phone
if it is good but the trader will only buy a
mobile if it has no major defect. One phone is
selected at random from the lot. What is the
probability that it is:

(i) acceptable to Varnika?

(i) acceptable to the trader?
Ans.

Total no. of mobile phones, T(E) = 48.

No. of good phones = 42.

[CBSE 2016]

No. of phones with minor defects = 3
No. of phones with major defects = 3.

() Let Eq be the event that the phone is
acceptable to Varnika ie, it is a good phone.
.. No. of favourable outcomes F(Eq) = 42

.. Required probability P(E,)
FE) 42 7

T(E) 48 8’

(i) Let E, be the event that the phone is
acceptable to the trader ie, it has no major
defects.

= No. of favourable outcomes, F(E,) = No. of
phones which do not have major defects =

48 -3 =45
.. Required probability, P(E,)
_FE) _as _1s
T(E) 48 16
7 15
PEy) = =, PEy) = —.
€)= 5 PE)= T

41. A bag contains 24 balls, of which x are
red, ‘2x are white and 3x are blue. A ball is
selected at random. What is the probability
that it is:

@) not red?
Ans.
Total no. of balls, T(E) = 24
No. of red balls = x
No. of white balls = 2x
No. of blue balls = 3x

(i) white?

Total balls = 24
X+ 2x+3x =24
6x=24=x=4

. No. of red balls = 4

No. of white balls =2 x 4 =8

No. of blue balls = 3 x 4 = 12.

(i) Let Eq be the event of selecting a ball which
is not red i.e, can be white or blue
=8+12=20
.. No. of favourable outcomes, F(E;) = 20
= Required probability, P(E1)

F(El) 20 5

TE) 24 6
Let E; be the event of selecting a white ball.
.. No. of favourable outcomes, F(E)) = 8
.. Required probability, P(E,)

Hence, P(Eq) = % and P(E)) = %

42. At a fete, cards bearing numbers 1 to 1000,
(one number on one card, are put in a box.
Each player selects one card at random and
that card is not replaced. If the selected card
has a perfect square greater than 500, the
player wins a prize. What is the probability
that:

(i) the first player wins a prize?
(i) the second player wins a prize, if the first
has won?
Ans.
Total no. of outcomes, T(E) = 1000.

() Let E; be the event that the first player’s
wins the prize ie. selects a card which is a
perfect square is square greater than 500.

Favourable outcomes {529, 576, 625, 6786,
729, 784,841,900, 961}

.. No. of favourable outcomes, F(E{) = 9

Required probability, P(E) = @ -9
YT 1@ 10007
(i) Let E5 be the event that the second player
wins the prize ie, the remaining cards which
have a perfect square greater than 500 ie,
8. No. of favourable outcomes, F(E,) = 8.

Total no. of outcomes as 1 card was already
selected by first player T(E,) = 999.

F(Ez) 8

. Required probability, P(Ey) = T(Ez) 999

and PE) = _8_

Hence, P(Eq) = 995

9
1000
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EXERCISE 13.4

1. Find the mean marks of the students for the
following distribution:

Marks
0 and above
10 and above
20 and above

30 and above

Ans.

Number of Students

80
77
72
65

Class marks  Number of students
(cumulative frequency)

Marks

0-10
10- 20
20 - 30
30-40
40 - 50
50 - 60
60 -70
70 - 80
80 -90
90 - 100
100 - 110

. Mean =
X

Zfd; _

()
5
15
25
35
45
55
65
75
85
95
105

4140

5175

80

Alternate Method:

Deviation method

Marks Class
Interval

0-10
10- 20
20 - 30
30-40
40 - 50
50 - 60
60 -70
70 - 80
80 -90
90 - 100
100 - 110

224 ‘ﬁ EduCart NCERT Mathematics Exemplar ¢

(09
5
15
25
35
45
65
75
85
95
105

80
77
72
65
55
43
28
16
10

Cumulative of
frequency cf.

80
77
72
65
55
43
28
16
10

40 and above
50 and above
60 and above
70 and above
80 and above
90 and above
100 and above

Frequency
)
80-77=3
77-72=5
72-65=7
65-55=10
55-43=12
43-28=15
28-16=12
16-10=6
10-8=2
8-0=8
0
N = Xf; = 80

4

80-77=3
77-72=5
72-65=7
65 - 55 =10
55-43=12
43-28=15
28-16=12
16-10=6
10-8=2
8-0=8
0
3f, = 80

55
43
28
16
10

(fix)

15
75
175
350
540
825
780
450
170
760
0
Tfx; = 4140

fid;

-150
-200
-210
-200
-120
0
120
120
60
320
50
Tfd; = - 260



Assumed mean, a = 55 2. Determine the mean of the following

$fd; = - 260 distribution:

3f = 80 Marks Number of Students

Shdi Below 10 5

Mean x = a+§ Below 20 9

i Below 30 17

= 55+ﬁ Below 40 29

80 Below 50 45

-5 13 Below 60 60

4 Below 70 70

=55 -325 Below 80 78

% = 5175, Below 90 83

Below 100 85

Ans.
Given data is of less than type. First we have to convert it to the continuous type.

From the given table, we observe that 5 students have scored marks below 10. ie, it lies in the class
intervals (O - 10).

9 students have scored marks below 20 ie, (9 - 5) = 4 students lie in the class interval (10 - 20)

Thus, following is the complete frequency distribution table.

. = X—a
Marks Fr(e:::;:?g:l::ﬁ) Class No. of students * h fu,
x) marks (x;) f) ui = x;—45
h
0-10 5 5 5-0=5 -4 -20
10-20 9 15 9-5=4 -3 -12
20 - 30 17 25 17-9=8 -2 -16
30-40 29 35 29-17=12 -1 -12
40 - 50 a=45 45 45-29=16 0 0
50 -60 60 55 60 -45=15 1 15
60 - 70 70 65 70-60=10 2 20
70 - 80 78 75 78-70=8 3 24
80 -90 83 85 83-78=5 4 20
90 - 100 85 95 85-83=2 5 10
2f;=85=N 2fu; =29
Clearly, Mean (x) = a + ﬁ x h
assumed mean, g = 45 Zfi
Class width, h = 10 58

45+ 2,10 = 45
According to step deviation method: - 85 Y/

=45+ 341 = 4841

3. Find the mean age of 100 residents of a town from the following data:

Age equal and above (in years) 0 10 20 30 40 50 60 70
Number of people 100 90 75 50 25 15 5 0
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Ans.

We observe that number of residents whose ie, 100 - 90 = 10 residents lie in the interval
age is above 0 years = 100 0-10.
number of residents whose age is above 10 Continuing in this manner, we get a frequency
years = 90 distribution table for the given data.
Class No. of Class Marks u= i 9 fu
Interval people (f) (¥9)] h ™
0-10 100-90 =10 5 -3 -30
10- 20 90-75=15 15 -2 -30
20 - 30 75-50=125 25 -1 -25
30 - 40 50 - 25 =25 0 0
40 - 50 25-15=10 45 1 10
50 - 60 15-5=10 55 2 20
60 - 70 5-0=5 65 3 15
N =Zf; = 100 Xfu;=-40
Here, assumed mean a = 35, class width, (~40)
h=10 =35+ x 10
100
Using step deviation method, -
s Mean (x) =35-4
— fu
Mean (x) = g+ —iyp = 31 years.
a+ Zf; y
4. The weights of tea in 70 packets are shown in the following table: [CBSE 2014, 12]
Weight (in g) 200-201 201-202 202-203 203-204 204-205 205-206
Number of packets 13 27 18 10 1 1
Find the mean weight of the packets.
Ans.
Weight No. of Class Marks Deviation f£d:
(in gram) Packets (f;) (x) d; = (x-a) =
200 - 201 13 200.5 -3 -39
201 - 202 27 2015 -2 -54
202 - 203 18 2025 -1 -18
203 - 204 10 a=2035 0 0
204 - 205 1 204.5 1 1
205 - 206 1 2055 2 2
N=2X2f=70 Zfiu;=-108
Here, assumed mean, a = 203.5 5. Refer to Q.4 above. Draw the less than type
Class width, h = 1 ogive for this data and use it to find the
Using assumed mean method, median weight.
_ fd Ans.
Mean, x = g + Z’fl x h We know that
' Number of packets which weigh less than 200
- 2035+ 298 .y g=0
Similarly,
=2035-154=20196 Number of packets which weigh less than 201 k
Hence, required mean weight is 201.96 g. = No. of packet from 0 - 201 g
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Cumulative Frequency —

So, total no. of packets less than 201 =0 + 13
=13

We can say that the cumulative frequency of
the class 200 - 201 is 13.

Continuing same way for other classes we will
have

The value = 35 is marked on y-axis and from
this point a line parallel to X-axis is drawn. This
line meets the curve at a point P. From P draw
a perpendicular PT to meet x-axis at T.

T represents the median.
Here median is 201.8.

v Hence, the median of given frequency
A distribution is 201.8.
70 (204, 68) (206.70) 6. Refer to Q.4 above. Draw the less than type
(205, 69) and more than type ogives for the data and
60 use them to find the median weight.
Ans.
50 For less than type ogive table, please refer to
Q.5
oo b (202.40) We can similarly make the table for the number
4 of packets weighing more than or equal to 200,
30 more than or equal to 201 , more than or equal
o to 202, and so on.
201 13 From the table, we observe that all 70 packets
10 (201.13) has weight more than or equal to 200.
(200, 0) Median weight (2018) Since, there are 13 packets that lie in the
4 ' ' > interval 200 - 201, this means that there are
0 7200 201 202 203 204 205 206 (70 - 13) = 57 Packets weighing more than or
Upper limits weight — equal to 201. Continuing in the same manner,
we get the following table:
Less Than Type Y
A
Weight (in gm) Number of packets
(200, 70) (2086, 70)
Less than 200 0 707 (204,68
Less than 201 0+13=13 4 (205.69)
60T
Less than 202 27 +13 =40 ? (201.57)
Less than 203 18 + 40 =58 § 501
Less than 204 10 + 58 = 68 &
401 202, 40
Less than 205 1+68=69 - R ( )
Less than 206 1+69 =70 2 301 (202,30)
3
Points for less than type ogive graph are (200, ©
0), (201, 13), (202, 40), (203, 58), (204, 68), (205, 201.13)
69), (2086, 70). 104 (201,
. Total number of packet (N) = 70 (200, 0) 205, 1) (206, 0
Now. N _35 0" N 200 201 202 205 204 205 206 %
2 Upper limits weight =
(i) Less than type (i) More than type
Weight (in gram) Number of Packets Weight (in gram) Number of Packets
L:ess than 200 0 More than or equal to 200 70
Liess than 201 0+13=13 More than or equal to 201 70-13=57
L:ess than 202 27 +13=40 More than or equal to 202 57-27=30
L:ess than 203 18 + 40 =58 More than or equal to 203 30-18=12
L:ess than 204 10 + 58 =68 More than or equal to 204 12-10=2
L:ess than 205 1+ 68 = 69 More than or equal to 205 2-1=1
L:ess than 206 1+69=70 More than or equal to 206 1-1=0
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To draw the less than type ogive, we plot the
points corresponding to the ordered pairs given
by (upper limit, corresponding cumulative
frequency), (200, 0), (201, 13), (202, 40), (203.
58), (204, 68), (205, 69), (206, 70) on the graph
paper and join them by free hand.

The curve we get is called a cumulative
frequency curve, or an ogive (of the less than
type).

To draw the more than type ogive, we plot the
points (lower limit, corresponding cumulative
frequency), (200, 70), (201, 57), (202, 30), (203,
12), (204, 2), (205, 1), (2086, 0) on the graph
paper and join them free hand.

The curve we get is called a cumulative
frequency curve, or an ogive (of the more than
type).

Hence, required median weight = intersection
point of X-axis, P = 201.8

7. The table below shows the salaries of 280

people. [CBSE 2010]
fin ths;t?:z d @] Number of people
5-10 49
10-15 133
15-20 63
20 - 25 15
25-30 6
30-35 7
35-40 4
40 - 45 2
45 - 50 1

Calculate the median and mode of the data.

The cumulative frequency table for the given
data is shown below.

Salary (in ¥ Number of Cumulative

thiousand) people (f}) Frequency

50-10 49 49

10-15 133 133 +49 =182
15-20 63 63 + 182 =245
20 - 25 15 15 + 245 =260
25-30 6 6 + 260 = 266
30-35 7 7 + 266 =273
35-40 4 4 +273=277
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Salary (in ¥ Number of Cumulative

thiousand) people (f) Frequency
40 - 45 2 2+277 =279
45 - 50 1 1+279 =280
N = Xf;
=280
N _ 280 _ 140.
2 2
G)g:ﬂAQk$w$dmnw2

Hence, we consider 182 cumulative
frequency CF.

Thus the median class = 10 - 15
Lower limit, [ = 10

Frequency, f= 133

Cumulative frequency, cf = 49

Class width, h =5
z+(ﬂ-c€
_\2  J,h

median =
f‘
140-49
=10+£——————)x5=10+91x5
133 133
455

=10+ —=10+342
133

= 13.42 (in thousands)
= 1342 x 1000 =¥ 13,420.

(i)) For calculating the mode of the data. The
highest frequency is 133, it lies in the
interval 10 - 15, called the modal class.

Lower limit, L = 10
Class width, h =5
Frequency of modal class, f; = 133

Frequency of class preceeding modal class,
fo =49
Frequency of class succeeding modal class,

£, = 63
Fof
. Mode = 1+[1—0]Xh
2f1—f0—f2
_ 104 133-%9 | .
2x133-49-63
84 x5 _ +84x5
266-112 154

=10+ 2.73 = 12.73 (in thousands)

Hence, the median and modal salary are
¥ 13,420 and X 12,730; respectively.




8. The mean of the following frequency distribution is 50, but the frequencies f; and f; in classes 20 - 40
and 60 - 80, respectively are not known. Find these frequencies, if the sum of all the frequencies is 120.

Class 0-20 20 - 40 40 - 60
Frequency 17 f1 32
Ans.
Frequency Class Marks
Class
) ()
0-20 17 10
20 - 40 fi 30
40 - 60 32
60 - 80 £ 70
80 - 100 19 920
Xfi=68
+f1+h
We have,
N =2f; =120 [Given]

Xi=68+f+1f
68 +f; + 1, =120
= fi+f =52 (i)
Sfui=4+f-f
Here, assumed mean, a = 50
Class width, h = 20

Using step deviation method:

mean = G+Zf;u’. x h
5
Using egn. (i).
50 = 50+(4+f—2_fl)x20 x 20
120
= 4+FH-f1=0
= fi-fh=4 (i)
Solving equations (i) and (i), we get
= f1=128
Putting the value of f1 in egn (i) we get
fi1+f=52
28 +f, =52
= f,=52-28
f=24

Hence, f1 = 28 & f; = 24.

9. The median of the following data is 50. Find
the values of p and g, if the sum of all the
frequencies is 90.

60 - 80 80 - 100
f, 19
[CBSE 2016, 15, 13, 10]
x.—a
u; = ’h fiu;
-2 -34
-1 -f1
0 0
f
2 38
Yfui=4+1f-f
Marks Frequency
20 - 30 p
30 - 40 15
40 - 50 25
50 - 60 25
60 - 70 q
70 - 80 8
80 -90 10
[CBSE 2019, 17, 15, 13]
Marks Frequency i:;:?:i‘;e
20 - 30 p p
30-40 15 15+p
40 - 50 25 40 +p
50 - 60 20 60 +p
60 - 70 q 60+p+g
70 - 80 8 68+p+gqg
80 -90 10 78+p+qg
Given that,
N =90
. g=% = 45, Clearly 45 lies in the interval
(50 - 60).
Median = 50

~. Median class is (50 - 60)

lower limit, [ =

50

frequency of median class, = 20

Statistics and Probability
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Cumulative frequency of the class preceeding

the median class, cf =40 + p
Class width, h = 10

N_
Median = [ +| 2 x h

f‘
45 - (40
50 = 50 +(MJX 10
20
50= 50 + (5 —P )
2
= 5-p=0 =p=5 ()
We know that sum of all the frequencies is 50.
Hence, 78 + p + g =90 [Given]
= 78+5+g=90 [Using egn. (i)]

= q=7
Hence,p=54g=7.

10. The distribution of heights (in cm) of 96

children is given below:

Height (in cm) Number of children

Height (in cm)
Less than 124
Less than 128
Less than 132
Less than 136
Less than 140
Less than 144
Less than 148
Less than 152
Less than 156
Less than 160
Less than 164

Number of children

0
5+0=5
5+8=13

13+17=30
30+24=54
54+16=70
70+12=82
82 +6=288
88 +4=92
92 +3=95
95+1=96

To draw the less than type ogive, we plot the
points corresponding to the ordered pairs given
by (upper limit, corresponding cumulative
frequency), (124, 0), (128, 5), (132, 13), (136,
30), (140, 54), (144, 70), (148, 82), (152, 88),
(156, 92), (160, 95) and (164, 96) and join all
these points by free hand to get cumulative

frequency curve.
N

96

Here, — =Z2-=48
124 - 128 5 2 2
128 - 132 8 The value = 48 is marked on y-axis and from
132 -136 17 this point a line parallel to x-axis is drawn. This
136 - 140 24 line meets the curve at a point P. From P draw
140 - 144 16 a perpendicular PT to meet x-axis at T.
144 - 148 12 T represents the median.
148 - 152 6 Here median is 139.
152 - 156 4 Hence, the median of given frequency
156 - 160 3 distribution is 139.
160 - 164 1

11. The Size of agricultural holdings in a survey

Draw a less than type cumulative frequency of 200 families is given in the following table:

curve for this data and use it to compute the

median height of the children. Size of agricultural

holdings (in ha) Number of families

[CBSE 2019, 17]
Ans. 0-5 10
Y 5-10 15
/
100 10-15 30
b 15-20 80
e 20 - 25 40
g 25-30 20
§ 70
3 30-35 5
2 60
e ., Compute median and mode size of the holdings.
B 0 P
S 10 (139, 48) Ans.
§ (136,30 : Size of Number of  Cumulative
30 ' : agricultural  families Frequency
: holding (in ha f,
20 15213 : g (in ha) ) (cf)
10 i Median (139) 0-5 10 10+0=10
(124,0) :
R Sx 5-10 15 10 + 15 = 25
0 124 128 132 136 140 144 148 152 156 160 164 168
10-15 30 25+30=55

Upper limits weight —

230 ‘ﬁ EduCart NCERT Mathematics Exemplar ¢



Size of Number of  Cumulative

agricultural  families Frequency

holding (in ha) F) (cf)
15-20 80 55+80=135
20-25 40 135+40=175
25-30 20 175 +20 =195
30-35 5 195+ 5=200

() Given that N =200

g = 100, Clearly it lies in the interval

(15-20)

Lower limit, L = 15

Class size, h =5

frequency of median class, f= 80

Cumulative frequency of preceeding class, cf

=55
N—cf‘
Median = L+ 2 x h
f‘
=~ 154 800-59) o 15, 45 1781pg
80 16
=1781 ha.

(i) If we observe the above table we will find
that, 80 is the highest frequencuy.

Modal class = (15 - 20)

Lower limit, [= 15
Size of the class, h =5
Frequency of modal class, f; = 80
Frequency of class preceeding modal class,
fo=30
frequency of class preceeding modal class,
f, =40

Fof
~. Mode = l+{1—OJ x h
2f1— fo— f2

15 + g 0800 x5
2 x 80 — 30 — 40

15 + L XS
160 - 70

50 25
15+4= x5= =
90x 15+9

=15+277=17.77 ha.

12. The annual rainfall record of a city for 66

days is given in the following table.

Cumulative Frequency —

Rainfall (in cm) Number of days
0-10 22
10-20 10
20 - 30 8
30 - 40 15
40 - 55 5
50 - 60 6

Calculate the median rainfall using ogives (of
more than type and of less than type).

[CBSE 2020]

Ans.

We observe that the annual rainfall of the city
less than O is 0. Similarly, less than 10 includes
the annual rainfall record of the city from 0 as
well as the annual record of a city from O - 10.

.. Total annual rainfall less than 10 =0 + 22 =
22 days.

Continuing this way, we will get the remaining
less than 20, 30, 40, 50 & 60.

We can similarly make the table for the number
of days with rainfall more than or equal to O,
more than or equal to 10, more than or equal
to 20, and so on.

From the table, we observe that for all 66 days
rainfall is more than 0 cm .

Since there are 22 days that lie in the interval
0 - 10, this means that there are (66 — 22) = 44
days with rainfall more than or equal to 10

Continuing in the same manner, we get the
following table.

Now, we construct a table for less than and
more than type.

Y
A

70

[
o

v
o

S
o

w
o

N
o

10

©.0)

Rainfall incm) —
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(i) Less than type (ii) More than type

Fainfall (in cm) Number of days Rainfall (in cm) Number of days

L.ess than O 0 More than or equal to O 66

L:ess than 10 0+22=22 More than or equal to 10 66-22=44

L:ess than 20 22 +10=132 More than or equal to 20 44 -10=34

L:ess than 30 32+8=40 More than or equal to 30 34-8=26

L:ess than 40 40 + 15=55 More than or equal to 40 26-15=11

L:ess than 50 55+5=60 More than or equal to 50 11-5=6

L:ess than 60 60 + 6 =66 More than or equal to 60 6-6=0
To draw less than type ogive, we plot the the intersection of both ogives, which further
points corresponding to the ordered pairs given intersect at (21.25) on X-axis This gives the
by (upper limit, corresponding cumulative required median using ogives.

frequency), (0. 0), (10, 22), (20, 32), (30, 40), (40,

55). (50, 60), (60, 66) on the graph paper and Hence, median rainfall = 21.25 cm.

join them by free hand. 13. The following is the frequency distribution
To draw more than type ogive, we plot the of duration for 100 calls made on a mobile
points (lower limit, corresponding cumulative phone:
frequency), (0, 66), (10. 44), (20, 34), (30, 26),
(40, 11), (50, 6) and (60, 0) on the graph paper Duration (in seconds) Number of calls
and joint them by free hand. 95 - 125 14
Total number of days = 66. 125 - 155 22
Now, N _33 155 -185 28

185 - 215 21
Firstly, we plot a line parallel to X-axis at the 215 - 245 15
intersection point of both ogives, which further
intersect at (0, 33) on Y-axis. Calculate the average duration (in sec)

of a call and also find the median from a

Then we draw a line perpendicular to X-axis at .
cumulative frequency curve.

Ans.
Duration  Number of calls Class Marks u = X;—a fu
(in seconds) D) %) h ™
95-125 14 110 -2 -28
125 - 155 22 140 -1 =22
155 - 185 28 0 0
185 - 215 21 200 1 21
215 - 245 15 230 2 30
Xf; =100 Zfu=1
Here, assumed mean, a = 170 Hence, average duration is 170.3 seconds.
class width, h = 30 To find the median from a cumulative

frequency curve, we prepare less than type or

By step deviation method,
more than type ogive.

>fu.
Average (x) = a+ ZI:I x h We observe that the number of calls with a
i duration less than 95 seconds is 0.
=170+ -1 x 30 Similarly, less than 125 seconds includes the
B 100 number of calls in less than 95 seconds as
3 well as the number of calls from 95 - 125

170 + o 1703 seconds. So, the total number of calls less than
125 seconds is O + 14 = 14. Continuing in this
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manner, we will get remaining in less than 155,
185, 215 and 245 seconds.

We construct a table for less than type ogive
(cumulative frequency curve).

Less than type
Duration (in seconds) Number of calls
Less than 95 0

Less than 125 O0+14=14
Less than 155 14 +22=36
Less than 185 36 +28=064
Less than 215 64+21 =85

Less than 245 85+ 15=100

To draw less than type ogive, we plot them
the points (95, 0), (125, 14), (155, 36), (185, 64),
(215, 85), (245, 100) on the graph paper and

join them by free hand.

Total number of calls (N) = 100

E=@=50
2 2

Y

L

Cumulative Frequency —
N w N [V [} ~ [e0)
o (@) o (@) o (@) o

[N
o

N

(245,100)

/P (170.3,50)

(125,14)
+ Median (170.3)

0

95.0) :
NS al s oy
95 125 155 185 215 245

Upper limits =

The value 50 is marked on y-axis and from this
point a line parallel to x-axis is drawn. This line
meets the curve at a point P. From P draw a
perpendicular PT to meet x-axis at T.

T represents the median.
Here median is 170.3.

Hence, the median of given frequency
distribution is 170.3.

14. 50 students enter a school javelin throw
competition. The distance (in metres) thrown
are recorded below:

Distance (in m)  Number of students

0-20 6
20 - 40 11
40 - 60 17
60 - 80 12
80 - 100 4

(i) Construct a cumulative frequency table.

(i) Draw a cumulative frequency curve (less
than type) and calculate the median
distance thrown by using this curve.

(iii) Calculate the median distance by using
the formula for median,

(iv) Are the median distance calculated in (ji)
and (jii) same? [CBSE 2017, 13]

Ans.
@)

Distance  Number of i‘:;:'::::\;e

(inm)  students (f)
®

0-20 6 6

20 - 40 11 17

40 - 60 17 24

60 - 80 12 46

80 - 100 4 %

(i)

Distance (in m) Cumulative Frequency

Less than O 0
Less than 20 6
Less than 40 17
Less than 60 34
Less than 80 46

Less than 100 50

The co-ordinates for drawing an ogive are
(0, 0), (20, 6), (40, 17), (B0, 34), (80, 46) and
(100, 50) and join all these points by free

hand.
Here, N =50
N_ 50
2 2
=25
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A
; 60
(%]
] (100, 50)
3 5o
o
w
@ 40
b=
S
g 30
e
O
20
10 (49.4)
o > X
0 20 40 60 80 100
Upper limits =
The value = 25 is marked on y-axis and
from this point a line parallel to x-axis is
drawn. This line meets the curve at a point
P. From P draw a perpendicular PT to meet
x-axis at T. T represents the median.
Here median is 49.4.
Hence, the median of given frequency
distribution is 49.4
DIKSHA 2.0
Recommended by NCERT
(Selected top questions)

1. While computing mean of grouped data, we
assume that the frequencies are:

(A) evenly distributed over all the class.

(B) centered at the class marks of the class.

(C) centered the upper limits of the class.

(D) centered the lower limits of the class.
Ans. (B)

Explanation: In grouped data, when we
calculate the mean. We assume that the
frequencies are centered at the class marks of
the class.

2. A set of numbers consists of three 4s, two 5s,
six 6s, eight 8s and seven 10s. What is the
mode of this collection of numbers?

) 10 (B) 7.5
© 7 ©) 8
Ans. (D)

Explanation: Here, set of numbers are :

4,4,4,55,6,6,6,6,6,6,8,8,8,8,8,8,8,8, 10,

10,10, 10, 10, 10, 10
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i) As N2 20 _ 95
2 2
Median class is (40 - 60)
Lower limit, [ = 40. class width, h = 20
Frequency of median class = 17.

Cumulative frequency of preceding median

class = 17.
5-)
Median = [ + 2 x h
f‘
(25-17)
=40+ -——~*x20
17
Median = 40 + 8x20
17
160

=40 +—-—=40+941
17

=4941 m.

(iv) Yes, median distance calculated in parts (ji)
and (jii) are the same.

So, mode of this collection of numbers is 8.

As it occurs maximum number of times.

3. If a letter is chosen at random from the letter
of English alphabet, then the probability that
it is a letter of the word ‘DELHI’ is:

1 1

(V) 3 ®) 26

5 21

© 2% ® 2%
Ans. (C)

Explanation: Total number of alphabets in
English = 26 letters

Number of letters in a word ‘DELHI' = 5 letters

So, the number of favourable outcomes = 5.
Probability = EN
26
4, A dice is thrown twice. The probability of

getting 4, 5 or 6 in the first throw and 1, 2, 3
or 4 in the second throw is:




A ®)

NI W=
AR WIN

©

Ans. (A)

Explanation: Here, let P(A) and P(B) be the
probability of the events,

Then, P(A and B) = P(A).P(B)

D)

w
N

X

X
win o

Wl N~ O

5.If a number x is chosen at random from the
numbers -2, -1, 0, 1, 2. Then, the probability
that x2 < 2 is:

2 4

A T ®) T

1 3

© S D) T
Ans. (D)

Explanation: Here, x can take anyone of the five
given values.

So, total number of possible outcomes = 5

We observe that x2 < 2 when x takes anyone of
the following three values -1, 0 and 1.

So, favourable number of elementary events
=3

Hence, P(x2< 2) = %

6. The median of a set of 9 distinct observations
is 20.5. If each of the largest 4 observation of
the set is increased by 2, then the median of
the new set:

(A) is increased by 2.

(B) is decreased by 2.

(C) is two times the original median.

(D) remains the same as that of the original

set.
Ans. (D)
Explanation: Remains the same as that of the
original set
Since, n=9

. 9+1
then, median term ==—== 5% term

Now, last four observations are increased by 2.

But the median is 5th observation, which
remains unchanged.

There will be no change in median.

7. The mean and median of a distribution are
both equal to 635.97. Find the mode.

Ans.

Mean = Median = 63597 [Given]
Mode = 3 median - 2 mean
=3 mean - 2 mean [Mean = Median]
= mean
=63597.

8.If X, M and Z are denoting mean, median and
mode of a data and X : M = 9 : 8, then the

ratio M : Z is?
Ans.
Mode = 3 median - 2 mean
Z=3M-2X @)
X:M=9:8
X 9
M 8
xo M
8
On Putting the value of X in eq (i), we get
Z=3m-2xM
8
~ M
4
_3M
4
M 4
Z 3
M:Z=4:3.

9. The average score of boys in the examination
of a school is 71 and that of the girls is
73. The average score of the school in the
examination is 71.8. Find the ratio of the
number of boys to the number of girls who
appeared in the examination.

Ans.
Let the number of boys in the school be x and
the number of girls in the school be y.
Average score of boys = 71

Total score of boys in the examination of school
=71x

Average score of girls = 73

Total score of girls in the examination of school

=73y
Average score of the school in examination
=718
total score of boys + total score of girls
- =718

total score of boys and girls

71x+473

Y718

X+y
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71x+ 73y =718x+ 718y
73y-718y =718x-71x

1.2y = 0.8x
12 X
08 y
12 x
8y
X 3
y 2
x:y=3:2

10. If the mean of x and 1 is M, find the mean

Ans.

. %
of x3 and =
x

x+l =M (Mean)
X

P
1 x3 .
Now, Mean of x3 and =5 = 7 )
X
We know:
(@+b)3 =a+b3+3abla + b)
So, a+b3 =(a+b)3-3ab(@+b) i)

Putting (i) in egn. (i)

(o 5o e
B 2

~ M3-3Mm
)

11. The mean of 20 observations is 12. If each

Ans.

observation is increased by 5, then find the
new mean.

Mean of 20 observations = 12
Here, each observation is increased by 5

So, new mean will also increased by 5
Thus, new mean =12 + 5=17.

12. Two unbiased coins are tossed simultaneously

Ans.

236

then the probability of getting no head is %,

then (A + B)? is?

If two unbiased coins are tossed simultaneously
we obtained possible outcomes:

HH, HT, TH, TT
Hence, Total number of outcomes = 4
No head is obtained if the event TT occurs.
Hence, Number of favourite outcomes = 1

Hence, Required probability = %
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13.

Ans.

14.

Ans.

But, given probability = %
So, A=1
and B=4
therefore, (A + B)2=(1 + 4)2
= (5)?
=25
So, (A +B)2=25.
If odds in against of an event be 3 : 8, then

the probability of occurence of this event is?

Let the event be E.

Number of favourable outcomes to event E are
m and total outcomes be n.

According to the question,

m _3

n-m 8

8m =3n-3m

11m =3n
m _ 3
n 11
Hence,
P(E) = number of outcomes favourable to E
number of total outcomes
- m
n
_ 3
1

So, probability of occurrence of this event is %

Two dices were rolled once. Find the
probability of getting such numbers on the
two dice, whose product is 12.

When 2 dices are rolled, total possible
outcomes are:

Ly @2 @3 @149 @L5H (1Le
21y 22 23 249 295 (29
Gy B2 (B3 (B4 G5 G
41 42 @43 @449 @45 4o
51 652 63 G499 G5 66
61 62 63 B4 65 (66

. Total outcomes = 36

Favourable outcomes = (2, 6) (3, 4) (4. 3) (6, 2)
=4
. 4
Therefore, probability =—=
36

Ol






