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Mathematics

1

Real Numbers

Texthook Exercises 1.1

Q.1. Express each number as a product of its
prime factors :
(i) 140 (ii) 156 (iii) 3825 (iv) 5005 (v) 7429

Sol. (i) 140 21140
140=2 x 2 x 5 x 7 21 70

— 92 5[ 35
=2x5x17 1—7

1

s 21156
(ii) 156 ST
156=2 x 2 x 3 x 13 3] 39

=922 x 3 x 13 31_?

3(3825
(iii) 3825 2385
3825=3 x 3 x5 x5 x 17 |"5] 425
=32 x 52 x 17 _ 5] 85

7] 17

1

. _ 5]5005
(iv) 5005 ~7 11001
5005=5 x 7 x 11 x 13 1] 143
A3 13

1

17 [7429
(v) 7429 19| 437
23| 23

7429 = 17 x 19 x 23 1

Q.2.Find the LCM and HCF of the following
pairs of integers and verify that LCM x HCF =
product of the two numbers :

(i) 26 and 91 (ii) 510 and 92 (iii) 336 and 54
i 2126

Sol. i) 26 and 91 SEIEER
26= 2 x 13 3

91=7 x 13 _7]91

HCF (26,91)= 13 ﬁ%

(product of the smallest power of each
common prime factor in the numbers).

LCM (26, 91) = 2 x 7 x 13 = 182

(product of the greatest power of each
prime factor in the numbers).

LCM (26, 91) x HCF (26,91) = 182 x 13 = 2366

Product of two numbers = 26 x 91 = 2366

Hence, LCM x HCF = product of two numbers
Verified

(ii) 510 and 92 _2[510
510= 2 x 3 x 5 x 17 —;’%
92=2 x 2 x 23 177
=22 x 23 1

HCF (510, 92) = 2 2|92
LCM (510, 92) 2[46
=22 x3x5x 17 x 23 23|23

= 23460 1

LCM (510, 92) x HCF (510, 92)

= 23460 x 2 = 46920.
Product of two numbers = 510 x 92 = 46920
Product of two numbers = 510 x 92 = 46920
Hence, LCM x HCF

= Product of two numbers Verified
(iii) 336 and 54 254 21336
336=2 x 2 x 2 x 2 3127 2[168
x 3 x 7 319 2| 84
=24 x 3 x7 313 2[4
54=2x 3 x3x3 1321
=92 x 33 7|7
1

HCF (336, 54) = 2 x 3 =6
LCM (336, 54) = 24 x 33 x 7 = 3024
LCM (336, 54) x HCF (336, 54)

= 3024 x 6 = 18144
Product of two numbers = 336 x 54 = 18144
Hence, LCM x HCF = Product of the two
numbers. Verified

Q.3. Find the LCM and HCF of the following
integers by applying the prime factorization
method.

(i) 12, 15 and 21

(iii) 8, 9, and 25.

Sol. (i) 12, 15 and 21
12=2 x 2 x 3

(ii) 17, 23 and 29

=22 x 3 2112 315 321

2| 6 5|5 7|7

15=3 x 5 303 1 1
21=3 x 7 1

LCM (12, 15, 21) = 22x 3 x 5 x 7 = 420.
HCF (12, 15, 21) = 3
.. LCM = 420 and HCF = 3.

(ii) 17, 23 and 29
17=1x 17 23 =1x23 29=1x 29
LCM (17, 23, 29) = 17 x 23 x 29 =11339
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HCF (17, 23, 29) = 1
- LCM = 11339, HCF = 1
(iii) 8, 9 and 25

_ 218 3|9 525
8;53"2"2 214 33 55
9=3 x 3 = 32 ;% T
25=5 x 5 = 52

LCM (8, 9, 25) = 23 x 32 x 52
= 1800

HCF (8,9, 25) =1
R LCM = 1800, HCF =1
Q.4. Given that HCF (306, 657) = 9, find LCM
(306, 657).
HCF (306, 657) =9
LCM (306, 657) = ?
We know that,

Numbers = 306, 657

Product of two numbers
HCF
B 306 x 657

=—%9 = 34 x 657 = 22338

Q.5. Check whether 6”7 can end with the digit 0
for any natural number n.

Sol. If the number 6" ends with the digit O,
then it is divisible by 5, hence, it has 5 as a
prime factor.

But 6"=(2 x 3" =2" x 3"
i.e. 6" contain prime 2 and 3 factors.

Uniqueness of fundamental theorem of
arithmetic guarantees that there are no other
primes in the factorization of 6".

= 6" does not contain prime 5.

Hence, 6" cannot end with the digit 0 for any
natural number n.

Q.6. Explain why 7 x 11 x 13 + 13 and 7 x 6
x 5 x4 x 3 x2 x 1+ 5 are composite
numbers.

Sol. Since 7 x 11 x 13 + 13

=(7Tx11 +1) x 13 = 78 x 13

=2 x 3 x 13 x 13.
It is the product of prime. By fundamental
theorem of arithmetic 7 x 11 x 13 + 13 is a
composite number.

Again 7 x 6 x 5 x4 x3x2x1+5
(7x6x4x3x2x141) x5
= 1009 x 5

Which is the product of primes. By the
fundamental theorem of arithmetic 7 x 6 x 5
x 4 x 3 x 2 x 1+ 5 is composite number.

Sol. LCM =

Q.7. There is a circular path around a sports
field, Sonia takes 18 minutes to drive one round
of the field, while Ravi takes 12 minutes for the
same. Suppose they both start at the same point
and at the same time, and go in the same direction.
After how many minutes will they meet again at
the starting point ?

Sol. The time they meet again at the starting
point

LCM of 18 and 12 minutes.

18= 2 x 3 x 3

o 2118 212
=2x3 39 2[6
12=2 x 2 x 3 3] 3 3| 3

LCM (18, 12)= 22 x 32 = 36.
Hence, they will meet again at the starting
point after 36 minutes.

Texthook Exercises 1.2

Q.1. Prove that /5 is irrational. [CBSE 2020]

Sol. Let us assume, that /5 is a rational. It

can be expressed in the form of %, where a and

b are coprime positive integers and b = 0.

-
“/g"b

(Where a and b are coprime

.. HCF of @ and b is 1)
Squaring on both sides

5= a 5b2 = a2 (1)
= 32 = =a 1
Therefore, 5 divides a2. It follows that 5 divides
a
Leta = 5¢ and put this value in equation (i)
[Where c is any positive integer]
5b2 = (5c)2
= D2y 552 = b7 D)
It means b2 is divisible by 5. It follows that b
is divisible by 5.
From equations (i) and (ii) we say that 5 is a
common factor of both ¢ and b. But this
contradicts the fact that ¢ and b are coprime
so, they have no common factor. So, our

assumption that /5 is a rational number is
wrong.

Therefore, /5 is an irrational number.
Proved



Q.2. Prove that 3 +2+/5 is an irrational.
Sol. Let us assume 3+ 2v5 is a rational. It
can be expressed in the form of %, where a

and b are coprime positive integers and b #
0.

3+2v5 = ¢
b
= 2_g3= 25
b
a—-3b J5 .
— = 5 .o
= 2b @
a—38b _ rational
2b

(- a and b are positive integers)
So, from equation (i) /5 is a rational.
But this contradicts the fact </5 is an irrational.

So, our assumption that 3 + 2+/5 is a rational,
is wrong.

Hence, 3 +2+/5 is an irrational number.
Proved
Q.3. Prove that the following are irrationals :

(i) 75 (iii) 6 +~2.

0) %

1 . .
— is a rational.

2

It can be expressed in the form of %, where

Sol. (i) Let us assume, that

a and b are coprime positive integer.

1 _a
J2 T b
(Where HCF of @ and b is 1 and b # 0)
1_ 4%
2 2
(Squaring both sides)
= b? = 2q2 (D)

It means b2 is divisible by 2. It follows that b,

is divisible by 2.

Let b= 2

(Where c¢ is any positive integer).

And put b = 2¢ in equation (i)
(2¢)?2 = 2a?

= 2¢2 = a2

...(ii)
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It means a2 is divisible by 2. It follows that a,
is divisible by 2.

From (i) and (ii) we say that 2 is the common
factor of @ and &. But this contradicts the fact
that ¢ and b are coprime. So, our assumption

1
that —
N

is a rational, is wrong.

Hence, is an irrational number. Proved

Np)
(ii) Let us assume, that 7+/5 is a rational. It

can be expressed in the form of %, where a

and b are coprime positive integer and b = 0.

75 = % (Where HCF of ¢ and b is 1)
a
= =g

* a and b are positive integers.

£ is a rational.
7b

Therefore, <5 is a rational.

But this contradicts the fact that 5 is an

irrational. So, our assumption that 7+/5 is a
rational, is wrong.

Hence, 7+/5 is an irrational number. Proved

(iii) Let us assume, that 6 ++/2 is a rational.

It can be expressed in the form of %, where

a and b are coprime positive integer and b #
0.

642 = % (Where HCF of @ and b is 1)
= VB =% g = g - 260
b b
* a and b are positive integers.
= _bi is a rational.

Therefore, ~/2 is a rational.

But this contradicts the fact that +2 is an

irrational. So, our assumption that 6 + /2 is
a rational, is wrong.

Hence, 6 ++/2 is an irrational number.
Proved
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2

Polynomials

Texthook Exercises 2.1

Q.1. The graphs of y = p(x) are given in the figure (A) as shown below, for some polynomials
p(). Find the number of zeroes of p(x), in each case.

O
iRl

ml)

Sol. (i) The graph is parallel to x-axis. It does
not intersect the x-axis. So the number of
zeroes is 0.

(i) The graph intersects the x-axis at one
point. So, the number of zeroes is 1.

(iii)) The graph intersects the x-axis at three
points. So, the number of zeroes is 3.

(iv) The graph intersects the x-axis at two
points. So, the number of zeroes is 2.

(v) The graph intersects the x-axis at four
points. So, the number of zeroes is 4.

(vi) The graph intersects the x-axis at three
points. So, the number of zeroes is 3.

Texthook Exercise 2.2

Q.1. Find the zeroes of the following quadratic
polynomials and verify the relationship between
the zeroes and the coefficients.

() x2 - 2x - 8 (i) 452 — 45 + 1

(iv) 4u? + 8Su
(vi) 3x2 — x — 4.

(iii) 6x2 - 3 — 7x
w) t2 - 15
Sol. (i) We have,
fx)=x2 - 2x — 8
=x2 —4x + 2¢x — 8
= @2 —4x) + 2x - 8)
=(x—-4) (x + 2)
To find the zeroes of the polynomial flx),
put fix) =0
= x-4Dx+2=0=>x=4,-2
Therefore, the zeroes of polynomial flx) are :
a=4 B=-2
Now, Sum of the zeroes

-(=2)

sa+p=@A-2=2= —

— Coefficient of x

= Coefficient of x?2

Product of zeroes = o x B =4 x (- 2) = _%



Constant term

Coefficient of x2
Hence, zeroes of the polynomial fix) are
4, 2.
(ii) We have, fis) = 452 — 45 + 1
=452 - 25 — 25 + 1
(4s2 — 25) — (25 — 1)
2s(2s — 1) — 12s - 1)
(2s-1)(2s -1

To find the zeroes of the polynomial f(s),
put fls)= 0.

= 2s-1)2s-1) =0 = s =

DO | =
N |

Therefore, zeroes of the polynomial fs)
1 1

2’ B = 2

.. It has equal roots

Now, Sum of zeroes

are : o =

L1 (- 4)
2 2 4
— Coefficient of s

Coefficient of s2

(o + B) =

Product of zeroes = o x B = x%:

1
4

DO | =

Constant term

Coefficient of s2

Hence, zeroes of polynomial f(s) =

>

DO | =
N |

(iii) We have,
px)= 6x2 — 3 — Tx
=6x2 - 7x — 3
=6x2 - 9x + 2x — 3
= 3x(2x — 3) + 1(2x — 3)
=2x -3 Bx + 1)

To find the zeroes of the polynomial p(x)

put px)=0

= 2x-3)Bx+1)=0=> x=g,—%'

Therefore, zeroes of the polynomial p(x)

andB:—%

are: a= o
T2

Now, Sum of zeroes = a + B =

[\
|
O | =

9-2 _ -(=17
Coefficient of x2
2 3 6
Hence, zeroes of the polynomial
3

Chapterwise Solution
_9-2 7
6 6 6
— Coefficient of x
Product of zeroes
= o X B=§x(—1) = —§
Constant term
Coefficient of x2
3 1
plx) = 9’
(iv) We have, flu) = 4u? + Su = 4u(u + 2)
To find the zeroes of the polynomial Au),

put flu)= 0
= duu + 2)=0
= u=0, — 2.

Therefore, zeroes of the polynomial Au)

are : o =0, and B = — 2.
Now, Sum of zeroes
-8
=a+p =0+(2=-2=—4
- Coefficient of u
Coefficient of u?
Product of zeroes
0x(=8) o
= =0 x (=2) = _0
ax B x (—2) 1 1

_ Constant term

Coefficient of u?
Hence, zeroes of the polynomial
flu)= 0, — 2.
(v) We have, fit)= 2 - 15
= (? - (V152 = (¢t +~15)(t —~15)

To find the zeroes of polynomial f(¢), put
fit) = 0.

= (@ +J15)¢t-15) = 0.
= t= -+15,V15

Therefore, zeroes of polynomial f{¢) are:

a=— /15 and B = /15

Now, Sum of zeroes = o + B
- Vi5+ViB=0= -2

1
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— Coefficient of #
Coefficient of ¢2
Product of zeroes = a x B

-+15 x+15 = —%

Constant term
Coefficient of t2
Hence, zeroes of the polynomial f{#)

= - /15,415
(vi) We have, fix) = 3x2 — x — 4
%2 — (4 — 3)x — 4
=3x2 —4x + 3x — 4
=x(Bx — 4) + 1(3x — 4)
=@Bx -4 x+1)
To find the zeroes of the polynomial fx),

= BGr-4@+D=0=>x= i;, _
Therefore, zeroes of the polynomial fx)
are : o= % and p=-1
Now, Sum of zeroes
4 4-3 1 -1
= = =-—-1= = = =
arp 3 3 3 3

— Coefficient of x
Coefficient of x2
Product of zeroes = a x B

4 4
i (-1n=-2
3X( ) 3

Constant term

"~ Coefficient of x2
Hence, zeroes of polynomial

fix) = %,—1.

Q.2. Find a quadratic polynomial each with the
given numbers as the sum and product of its
zeroes respectively.

(i) i, -1 (ii) «/E% (i) 0, V5

. 11 .

(iv) 1, 1 (v) 11 (vi) 4, 1.
Sol. (i) We have, Sum of zeroes = (o + B) = 4—1

Product of zeroes = a x p=-1
So, the required quadratic polynomial is

fx) =22 — (0 + P)x + o x B

x2—lx—1
4

= i(4x2 -x-4)
.Quadratic polynomial = 4x2 — x — 4.
(ii) We have,
Sum of zeroes = (o + ) = V2

Product of zeroes = o x B = 1

3
So, the required quadratic polynomial is

px) =22 — (0 + Px + o x B
= xz—\/éx+%

%(3x2 _3v2x + 1)
.. Quadratic polynomial

= 3x2 -3/ +1
(iii) We have,
Sum of zeroes = o + p = 0.
Product of zeroes = o x B = /5
So, the required quadratic polynomial is
fx) =x2 — (0 + B)x + a x B
=22 -0xx ++5
x2 +45

(iv) We have,
Sum of zeroes = a + p=1
Product of zeroes = a x f =1
So, the required quadratic polynomial is
fx) =22 — (0 + Px + o x B

=x2—-x+1
(v) We have, Sum of zeroes = a + B = —i
1
Product of zeroes = o x B = 1

So, the required quadratic polynomial is
fix) = 22— (o + B)x + a x B
2 1 1

= X +Zx+z

1
= = (4x2+x+1
4(x x+1)

. Quadratic polynomial = 4x2 + x + 1
(vi) We have, Sum of zeroes = a + B = 4
Product of zeroes = o x B =1
So, the required polynomial is
fx) = a2 — (o0 + P)x + o x B
=x2 —4x + 1
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Pair of Linear Equations in Two Variables

Text Book Exercise 3.1

Q.1. Form the pair of linear equations in the

following problems, and find their solutions

graphically.

(i) 10 students of class X took part in a
Mathematics quiz. If the number of girls is
4 more than the number of boys, find the
number of boys and girls who took part in
the quiz.

(if) 5 pencils and 7 pens together cost ¥ 50,

whereas 7 pencils and 5 pens together cost

¥ 46. Find the cost of one pencil and that

of one pen.

Sol. (i) Let the number of boys in the class
be x and number of girls be y.
According to question,
L Y 10 ..(1)

and y x + 4
= -x+y =4 ..(2)
.. Linear equations are : x + y = 10

—x+y =4
Now, we draw the graphs of linear equations
as follows : x+y =10
= y =10 - x
We put the different values of x in this equation,
then we get different values of y and we prepare
the table of x, y for equation x + y =10

Table 1
2 5 0
y 8 5 10
and -—x+y=4
y=4+x

We put the different values of x in this equation,
then we get different values of y and we prepare
the table of x, y for equation — x + y = 4

Table 2
X 0 2 -1
y 4 6 3

Now, we plot the points (2, 8), (5, 5) and (0,
10) on the graph paper and we draw a graph
which passes through these points.

i

T

e

N

.. We get a graph of a linear equation x + y
= 10.
Again, we plot the points (0, 4), (2, 6) and (-
1, 3) on the graph paper and we draw a graph
which passes through these points.
. We get a graph of a linear equation — x +
y = 4.
We observe that the graphs of the linear
equations x + y = 10 and —x + y = 4, intersect
each other at the point (3, 7). Hence x = 3, y
= 7 is the solution of the linear equations.
Therefore, pair of linear equations is, x + y =
10, -x + y = 4 and number of boys = 3, and
number of girls = 7.
(ii) Let the cost of 1 pencil be T x
and the cost of 1 pen be T y
According to question,
5x + Ty = 50 (D
Tx + by = 46 ..(2)
the graphs of linear

and
Now, we draw
equations as follows :

5x + 7y =50 ; =y = 2=2—=2=

We put the different values of x in this
equation, then we get different values of y and
we prepare the table of x, y for equation 5x
+ 7y =50
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Table 1
x 3 10 -4
y 5 0 10
and Tx + by = 46
= 5y = 46 — Tx
N y = 46-Tx

5

We put the different values of x in this
equation, then we get different values of y and
we prepare the table of x, y for equation 7x
+ 5y =46

Table 2
x 8 3 -2
y -2 5 12

Now, we plot the points (3, 5), (10, 0), (—
4, 10) on the graph paper and we draw a graph
which passes through these points.

.. We get a graph of linear equation 5x
+ 7y = 50.

Again, we plot the points (8, —-2), (3, 5) and
(-2, 12) on the graph paper and we draw a
graph which passes through these points.

.. We get a graph of linear equation 7x
+ 5y = 46.

We observe that the graphs of equations
5x + Ty = 50, 7x + 5y = 46; intersect each other
at point (3, 5). Hence, x = 3, y = 5 is the
solution of linear equations.

Therefore, the pair of linear equations

are : bx + 7y = 50, 7x + 5y = 46.

and the cost of 1 Pencil is ¥ 3 and the cost
of 1 pen is ¥ 5.

a—l,b—l and L
ag by Ca
find out whether the lines representing the
following pairs of linear equations intersect at a
point, are parallel or coincident:
(i) 5x-4y +8=07x+6y-9=20
(i) 9x+3y+12=018x+6y+24 =0
(iii) 6x-3y+ 10 =0 2x-y+9 =0.
Sol. (i) On comparing the linear equations 5x
-4y + 8 =0, 7Tx + 6y — 9 = 0 with the general
form of linear equations a;x + b1y + ¢; = 0 and
agx + bgy + ¢g = 0, we get

a1 =5,by==-4,¢c1=8,a9=17, by =6,
¢y = -9

9 _5 b _-2 .a _:8
ag T by 3 Mg T

. a b
Since, s b_l
ag 2

Therefore, the given lines intersect at a
point.

Q.2. On comparing the ratios

>

(ii) On comparing the linear equations 9x +
3y + 12 = 0 and 18x + 6y + 24 = 0 with the
general form of linear equations a;x + by +
c1 = 0 and agx + bgy + ¢ = 0, we get

a1 =9 by =3,¢; =12, ay = 18,

b2 = 6, Co = 24

@ _ 1 b _1 e 1
ag 2’ by 2 co 2
C
Since, a _a
ag c2

Therefore, the given lines are coincident
lines.

(iii) On comparing the linear equations
6x — 3y + 10 =0 and 2x — y + 9 = 0 with the
general form of linear equations :
ax + by +¢,=0

and agx + boy + cg = 0, we get

al=6,b1=—3,01=10,a2=2,

b2 = —1, Co = 9

@ _ by

3

Ll 10
ag by

— a _
—3andc2—9

. b c
Since, a _21 .2
ag by = g
Therefore, the given lines are parallel
lines.



. . a b
Q.3. On comparing the ratios —> 37 and
ag by

C
c—l, find out whether the following pair of linear
2

equations are consistent, or inconsistent :

(i) 3x + 2y =5
2x =3y =17
(i) 2x -3y =8
4x - 6y =9
3 5
(iii) 2)(+ 3 =7
9x - 10y = 14
(iv) 5x - 3y =11
-10x + 6y = - 22
(v) §X+ 2y = 8
2x + 3y = 12.

Sol. (i) We can write the given linear equations
in the form of :
3x +2y —-5=0;2x -3y —7=0
On comparing these equations with the
general form of linear equations aqx + by +
c; = 0 and agx + bgy + ¢c9 = 0, we get

a; = 3, bl = 2, c1 = — 5, Qg9 = 2,
bz = — 3, 02 = -7
@ _3. 4 2
az 2’ b2 3
. al bl
Since, — £ =
ag by

Therefore, the pair of linear equations
has unique solution. So, the equations are
consistent.

(ii) We can write the given linear equations
in the form of :
2c — 3y — 8 =0; 4« — 6y — 9= 0

On comparing these equations with the
general form of linear equations a;x + by +
c; = 0 and agx + bgy + ¢ = 0, we get

a1 =2,b1=-3,¢1=-8, a9y =4,

a_2_ 1. b _-3_1
ag 4 27 by - 2
and L= “8_8

cg -9 9

Chapterwise Solution El
@ _h

Since, = |
ag by g
Therefore, the pair of linear equations
are parallel lines. So, the equations are

inconsistent.

(iii) We can write the given linear equations
in the form of :

Sy 4 By

2 3
On comparing these equations with the

general form of linear equations ax + by +

c¢1 = 0 and agx + bgy + ¢9 = 0, we get

7=0;,9% — 10y — 14=0

3 5
a1=§,bl=§,cl=—7,a2=9,
b2 = —].O, Co = -14

q _1 b _ 1
ag _6’1)2 B 6
. al bl
Since — = =
az bz

Therefore, the pair of linear equations
has a unique solution. So, the equations are
consistent.

(iv) We can write the given linear equations
in the form of :

bx — 3y — 11=0; -10x + 6y + 22 = 0

On comparing these equations with the
general form of linear equations ax + by +
c¢1 = 0 and agx + bgy + ¢9 = 0, we get

ay=5,b; =-38,c; =-11, ay = -10,

b2=6,02=22
q _-1. b _ -1
a9 2’[)2 2
-1
and a - ==
62 2

a _ b _a
ag by " cg

Therefore, the given linear equations are
coincident lines. So, the equations are
consistent.
(v) We can write the
in the form of :

Since,

given linear equations

4
3x+2y—8

2c + 3y — 12 =0
On comparing these equations with the
general form of linear equations ax + by +
c1 = 0 and asx + bgy + c9 = 0, we get
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ay =
by =3,¢c9=-12
Since, a—lzb—lzc—l

ag by ¢
Therefore, the given linear equations are
coincident lines. So, the equations are consistent.

Q.4. Which of the following pairs of linear
equations are consistent/inconsistent? If
consistent, obtain the solution graphically:

(i) x+ y=5 2x+ 2y =10
(ii) x—-y=283x-3y=16
(iii) 2x+ y—-6=0 4x-2y-4=0
(iv) 2x -2y —-2=04x-4y-5=0

Sol. (i) We can write the given linear equations
in the form of :
x+y—-5=0;,2x + 2y — 10=0
On comparing these equations with the
general form of linear equations ax + by +
c; = 0 and agx + bgy + ¢g = 0, we get
al=1,b1=1,01=—5,02=2,b2=2,
Co = -10

a_1 b_lzl-andc_lzl
ag 27 by 2’ cg 27
. b

Since a _ 21 _a

ag by o

Therefore, the given linear equations are
coincident lines. So, the equations are
consistent.

Graphical solution : We draw the graphs
of given linear equations as follows:

x+y—-5=0 =y=5-x

We put the different values of x in this
equation then we get different values of y and
we prepare the table of x, y for equation x +
y —5=0.

Table 1

x 5 2 1
y 0 3 4

and 2x + 2y — 10 = 0

10 - 2x _
2

= y= 5—x

The table of (x, y) for equation
2¢ + 2y — 10 =0

Table 2

Now, we plot the points (5, 0), (2, 3) and
(1, 4) from table 1 and 2. Then we draw the
graphs of linear equations x + y — 5 = 0 and
2x + 2y — 10 = 0 which passes through these
points.

We observe that the graphs of linear
equations are coincident lines which overlap
each other so, it has infinitely many solutions.
Solutions are (5, 0), (2, 3) and (1, 4),

(ii) We can write the given linear equations
in the form of :
x—y—-8=0;3x -3y —16=0

On comparing these equations with the
general form of linear equations ax + by +
c1 = 0 and agx + bgy + cg = 0, we get

a1=1,b1=—1,01=—8,a2=3,

bz = —3, Co = -16

aq _ 1 bl _ 1

d 4d-

1
a2_§’b2_3’an 02 2

b
Since, a 21,4
ag by ¢
Therefore, the given linear equations are
parallel lines. So, the equations are

inconsistent.

(iii) On comparing the linear equations 2x +
y —6 =0 and 4x — 2y — 4 = 0 with the general



form of linear equations ax + byy + ¢; = 0 and
agx + bgy + ¢cg = 0, we get

a1 =2,b;=1¢=-6, a9 =4,

by = -2, cg = 4

a _ 1 b_l= -1 and a_3
(12 2’ b2 2 02 2
. b
Since, a .,

ag by

Therefore, the given linear equations
intersect each other at a point. So, the
equations are consistent.

Graphical solution : We draw the graphs
of linear equations as follows :
2c+y —-6=0y =6 — 2x
We put the different values of x in this
equation then we get different values of y and
we prepare the table of x, y.

Table 1
x 0 1 3
y 6 4 0

and 4x — 2y -4 =0
= 2y =4x — 4 =2x - 2
We put the different values of x in this

equation, then we get different values of y and
we prepare the table of x, y.

Table 2
X 0 1 2
y -2 0 2

Chapterwise Solution @

Now, we plot the points (0, 6), (1, 4) and
(3, 0) on the graph paper and we draw a graph
which passes through these points.

.. We get a graph of linear equation 2x
+y—-6=0.

Again, we plot the points (0, —2), (1, 0) and
(2, 2) on the graph paper and we draw a graph
which passes through these points.

.. We get a graph of linear equation 4x
-2y -4 =0.

We observe that the graphs of linear

equations 2x + y — 6 = 0 and 4x — 2y — 4 =
0 intersect each other at point (2, 2). Hence,
x = 2,y = 2 is the solution of the given linear
equations.
(iv) On comparing the linear equations 2x —
2y —2 =0 and 4x — 4y — 5 = 0, with the general
form of linear equations ax + b1y + ¢; = 0 and
aox + bgy + ¢y = 0, we get

a1=2,bl=—2,01=—2,a2=4,
b2=—4and02=—5

b
a_L. h_ 1 g _2
az 2 bz 2 02 5
. a
Since, had R il 2 4

ay E c2
Therefore, the given linear equations are

parallel lines. So, the equations are
inconsistent.

Q.5. Half the perimeter of a rectangular garden,
whose length is 4 m more than its width, is 36
m. Find the dimensions of the garden.

Sol. Let the length of rectangular garden be
x m and width be y m.
According to question,

20x +y) _
=5 = 36
x +y =236 ..(1)
and x=y+4=>x-y=4 ..(2)

We draw the graphs of these equations as

follows : x +y =36 => y = 36 — x
We put the different values of x in this equation
then we get different values of y and we prepare

the table of x, y for equation x + y = 36
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Table 1
x 10 20 12
y 26 16 24
and x—y=4
= y=x—-4

We put the different values of x in this equation
then we get different values of y and we prepare
the table of x, y for equation x — y =4

Table 2
x 20 2 4
y 16 -2 0

Now, we plot the points (10, 26), (20, 16) and
(12, 24) on the graph paper and we draw a
graph which passes through these points.

.. We get a graph of linear equation
x +y = 36.

Again, we plot the points (20, 16), (2, — 2) and
(4, 0) on the graph paper and we draw a graph
which passes through these points.

.. We get a graph of linear equation

x—y =4

We observe that the graphs of linear equations
x +y =36 and x — y = 4 intersect each other
at point (20, 16). Hence, x = 20, y = 16 is the
solution of given linear equations.
Therefore, Length of garden = 20 m

Width of garden = 16 m.

Q.6. Given the linear equation 2x + 3y -8 = 0,
write another linear equation in two variables such
that the geometrical representation of the pair so
formed is :

(i) intersecting lines  (ii) parallel lines

(iii) coincident lines.

Sol. On comparing the given linear equation
2x + 3y — 8 = 0 with the general form of linear
equation ax + byy + ¢; = 0, we get

al=2,b1=3,cl=—8.

(i) When a pair of linear equations are
intersecting lines, then condition is :

a., by - 2.,3_ %2, 2
ag by Tag by by 3
Hence, required possible another linear
equation is 3x + 2y — 10 = 0.
(ii) When a pair of linear equations are parallel
lines, then condition is :

a _b ,a

ag by o

N 2 _3 -8
ag by 2
2 3 ao 2
= R -z
a2 bz bz 3
-8
and é;at—:>b—2;t3
b2 Co () -8
- by , =3
C2 8

Hence, required possible another linear
equation is 2x + 3y — 12 = 0.

(iii) When the pair of linear equations are
coincident lines, then the condition is :

o _bh _a

Qg b2 Cy

= 2 _3 _Z°

ag by ¢



ag b_2 €2

a by o
L —2 = — = — =
et 5 3 ~8 k
[Where % is constant]

ag= 2k; by = 3k and cy = —8k.

Hence, the required linear equation is :
2kx + 3ky — 8k = O[Where k is constant].

Therefore, the required possible linear
equation is 4x + 6y — 16 = 0.

Q.7. Draw the graphs of the equations
x—y+ 1 =0and 3x+ 2y-12 = 0.
Determine the coordinates of the
vertices of the triangle formed by these
lines and the x-axis and shade the
triangular region.

Sol. We draw the graph of given linear
equations as follows :

x—-y+1=0 = y=x+1
We put the different values of x in this equation,
then we get different values of y and we prepare
the table of x, y for equation x —y + 1 = 0

Table 1
X 2 4
y 3 5 6
and 3x+2y-12=0 = 2y= 12 — 3x
_ 12 -3x
= y= 5

We put the different values of x in this equation
then we get different values of y and we prepare
the table of x, y for equation 3x + 2y — 12 = 0

Table 2
x 0 2
y 6

Now, we plot the points (2, 3), (4, 5) and (5,
6) on the graph paper and we draw a graph
which passes through these points.

.. We get a graph of linear equation x — y +
1=0.

Chapterwise Solution @

Again, we plot the points (0, 6), (2, 3) and (4,
0) on the graph paper and we draw a graph,
which passes through these points.

. We get a graph of linear equation 3x + 2y
-12 =0.

o
N
W PP

(3
=
=]

We observe that the graphs of linear equations
x—y+1=0and 3x + 2y — 12 = 0 intersect
at point (2, 3). The graphs of linear equations
meet x-axis at points B and C. So, the
coordinates of AABC formed are A(2, 3), B(—
1, 0) and C(4, 0).

Texthook Exercise 3.2

Q.1. Solve the following pair of linear equations
by the substitution method :

i) x+y=14;x —y =4

s _a. S £=

(ii) s—t—3,3+2 6

(iii) 3x —y=3;9% -3y =9

(iv) 0.2x + 0.3y =1.3; 0.4x + 0.5y = 2.3

(v) V2x + 8y =0; VBx-By=10

i 3x 5y _ o x .,y _ 13,

vi) 2 "3 T %3'3 7%

Sol. (i) The given equations are :
x+y=14 ...(D
x—y=4 ...(2)

From equation (2), we get
x=4+y
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Substituting the value of x in equation
(1), we get
4 +y+y=14

= 2y =14 — 4
= 2y = 10
y = 0 _5
Putting the value of y in equation (2), we
get
x—-—5=4
= x=4+5=9
Hence, x = 9, y = 5 is the required
solution.
(ii) The given equations are :
s—t=3 (D)
s,t _¢
3 2
= 2s + 3t = 36 ..(2)
From equation (1), we get
s=3+1t
Substituting the value of s in equation
(2), we get
23 +t) + 3t = 36
= 6 + 5t = 36
= 5¢ = 30
t =6
Putting the value of ¢ in equation (1), we
get

s—-6=3, => s=3+6=9
Hence, s = 9, t = 6 is the required solution.
(iii) The given equations are :
3 —y =3 (D
9x — 3y = 9 ..(2)
From equation (1), we get y = 3x — 3
Substituting the value of y in equation
(2), we get 9x —3B8x-3)=9=9=9
It is a true statement. Hence, we do not
get specific values of x and y as a solution. So,
equations (1) and (2) have infinitely many
solutions.
Putting the different values of x in y =
3x — 3, we get different values of y.
(iv) The given equations are :
02x + 0:3y = 1.3
04x + 05y = 2.3
Multiplying both equations by 10, we get

2¢ + 3y = 13 (D
4x + By = 23 ..(2)
From equation (1), we get
3y = 13 — 2x

13 - 2«
3
Substituting the value of y in equation
(2), we get

= y =

ax 4 S22 _ g5
— 12x + 635 —-10x — 23
= 2x + 65 = 69
= x = 2

Putting the value of x in equation (1), we
get

2 x 2+ 3y =13
= 3y=13-4=9
y =3
Hence, x = 2, y = 3 is the required
solution.
(v) The given equations are
\/éx-l—\/gy =0 ..(1)
VBx By =0 (2)
From equation (1), we get

x/§x=—\/§y:>x=*§y

Substituting the value of x in equation
(2), we get

V3 (-\/gy)-@y =0

,%y7@y=0 = y=0

Putting the value of y in equation (1), we
get V2x++/3x0 =0

= J2x=0=>x=0

Hence, x = 0, y = 0 is the required

solution.
(vi) The given equations are :
8x by _ _
2 3 -2
or 9x — 10y = — 12 ..(1)
x,y _ 13 - 13
and 375 " 6 or 2x + 3y = 6 x 6
or 2x + 3y = 13 ..(2)
From equation (2), we get
2x = 13 — 3y
- Lo 13-3y

2



Substituting the value of x in equation
(1), we get

9 x (13;33“) ~ 10y = - 12

= 1177272y720y _ _ 19

= 117 — 47y = — 24

= — 47y = — 24 — 117
- 141

= v= T =8

Putting the value of y in equation (2), we

get
2x + 3 x 3 =13
= 2c =13 -9 =4
= x =2
Hence, x = 2, y = 3 is the required
solution.

Q.2. Solve 2x + 3y = 11 and 2x - 4y = -24 and
hence find the value of ‘m’for which y = mx + 3.
Sol. The given equations are :
2¢ + 3y = 11
2¢ — 4y = - 24
From equation (2), we get

(1)
..(2)

2 = — 24 + 4y

- 24+4y

= e
= x =-12 + 2y

Substituting the value of x in equation (1), we
get

2x (=12 + 2y) + 3y =11
= -24 + 7y =11
= 7y = 11 + 24 = 35
y =5

Putting the value of y in equation (2), we get
2 —4 x5 =-24

= 2x = —24 + 20 = - 4

= x=-2

Putting the x = -2, y = 5 in the equation y =

mx + 3, we get 5= m x (-2) + 3

= 2m =3 - 5
= 2m = — 2
= m=-1

Hence, x = -2, y = 5 and m = -1.

Q.3. Form the pair of linear equations for the

following problems and find their solution by

substitution method :

(i) The difference between two numbers is 26
and one number is three times the other.
Find them.

Chapterwise Solution

The larger of two supplementary angles
exceeds the smaller by 18 degrees. Find
them. (CBSE 2019)
The coach of a cricket team buys 7 bats
and 6 balls for ¥ 3800. Later, she buys 3
bats and 5 balls for ¥ 1750. Find the cost
of each bat and each ball.

The taxi charges in a city consist of a fixed
charge together with the charge for the distance
covered. For a distance of 10 km, the charge
paid is ¥ 105 and for a journey of 15 km, the
charge paid is ¥ 155. What are the fixed
charges and the charge per km? How much
does a person have to pay for travelling a
distance of 25 km?

(i)

(iii)

(iv)

9
(v) A fraction becomes ﬁ if 2 is added to

both the numerator and the denominator.
If, 3 is added to both the numerator and

the denominator it becomes % Find the

fraction.

Five years hence, the age of Jacob will be
three times that of his son. Five years ago,
Jacob's age was seven times that of his
son. What are their present ages?

Sol. (i) Let one number be x and other number

(vi)

be y
According to question,
x —y =26 ..(1)
and x = 3y
= x—-3y=0 ..(2)
From equation (2), we get
x = 3y

Substituting the value of x in equation
(1), we get
3y —y = 26
= y =13
Putting the value of y in equation (2), we
get
x—-—3x13=0
x =39
Hence, the required equations are
x—y=26,x—-3y =0
and x = 39, y = 13 is the required solution.
Therefore, two numbers are 39 and 13.
(ii) Let the larger supplementary angle be and
the smaller supplementary angle be y°
x° + y° = 180°
[*© Sum of supplimentary angles is 180°]
(D

and According to question,
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x° — y° = 18° ...(2)
From equation (2), we get
x° = 18° + y°

Substituting the value of x in
(1), we get

equation

18° + y° + y° = 180°
= 2y° = 180° — 18°
= 2y° = 162°
o 162° o
= ¥y = 9o = 81
Putting the value of y in equation (2), we
get
x° — 81° = 18°
= x° = 18° + 81°
= x° = 99°

Hence, the required equations are x° +
y° = 180°, x° — y° = 18°
and x° = 99°, y° = 81° is the required
solution.
Therefore, supplimentary angles are 99°
and 81°.
(iii) Let cost of 1 bat be ¥ x and cost of 1 ball
be T y.
According to question,
7x + 6y = 3800
and 3x + 5y = 1750
From equation (2), we get
5y = 1750 — 3x
1750 — 3x
5

Substituting the value of y in equation
(1), we get

(1)
..(2)

= y =

Tx + 6 x (@) - 3800
— 35x + 10200 -18x _ 3800
— 17x +510500 - 3800
= 17x = 19000 — 10500 = 8500
= x = 500
Putting the value of x in equation (2), we
get
3 x 500 + 5y = 1750
= 5y = 1750 — 1500 = 250
= y =50

Hence, the required equations are 7x +
6y = 3800, 3x + 5y = 1750

and x = 500, y = 50 is the required
solution.

Therefore, cost of 1 bat = ¥ 500 and cost
of 1 ball = ¥ 50
(iv) Let the fixed charge of a taxi be ¥ x and
charge per km be T y.

According to question,

x + 10y = 105 (D
and x + 15y = 155 ...(2)
From equation (1), we get

x = 105 — 10y

Substituting the value of x in equation
(2), we get

105 — 10y + 15y = 155

= y =10

Putting the value of y in equation (1), we
get

x + 10 x 10 = 105
= x =105 -100 = 5

Amount paid for 25 km = x + 25y = 5 +
25 x 10 = 5 + 250 = ¥ 255
Hence, the equations required are, x +
10y = 105, x + 15y = 155
and x = 5, y = 10 is the required solution.
Therefore, Fixed charge = ¥ 5
Charge per km = ¥ 10
Charge for 25 km = ¥ 255
(v) Let the numerator be x and denominator
be y.

then fraction = =

Now, according to question,

x+2 _ 9
y+2 11
= 11x + 22 = 9y + 18 ..(1)
x+3 _ b
and y+3 6
= 6x + 18 = 5y + 15 ...(2)
From equation (2), we get
6x =—3 + by
- x = *36;53“
Substituting the value of x in equation
(1), we get
11 x (M)_9y=_4
6
L ossesSy o,
6
= M = -4

6

= y=-24+33=09



Putting the value of ¥ in equation (2), we
get
6x —5x9=-3

= 6x = — 3 + 45 = 42
= x =17
Hence, the equations are 11x — 9y = — 4,
6x — by = -3
and x = 7, y = 9 is the required solution.
7

Therefore, fraction = 5

(vi) Let the present age of Jacob be x years
and present age of his son be y years
After 5 years Jacob’s age = (x + 5) years
After 5 years son’s age = (y + 5) years
According to question,

(x + 5) =3 + 5)
= x+5=3y + 15
= x—-—3y=15-5 =10 ..(D

Five years ago Jacob’s age = (x — 5) years
Five years ago son’s age = (y — 5) years
According to question,
(x —5) =Ty - 5)

= x—Ty=-35+5=-30
From equation (1), we get

x =10 + 3y
Substituting the value of x in equation

(2

(2), we get
10 + 3y — 7y = - 30

= y =10

Putting the value of y in equation (1), we
get

x—3x 10 = 10
= x —30 =10
= x =10 + 30 = 40

Hence, the equations are x — 3y = 10, x
-7y =-30

and x = 40, y = 10 is the required solution.

Therefore, present age of Jacob = 40
years and present age of his son = 10 years.

Text Book Exercise 3.3

Q.1. Solve the following pair of linear equations
by the elimination method and the substitution
method :

(i) x+y=5and 2x — 3y = 4
(i) 3x + 4y = 10 and 2x — 2y = 2
(iii) 3x — 5y -4 =0and 9x = 2y + 7
2
v 2+ - 1andx-2=3
2 3 3

Chapterwise Solution

Sol. (i) By Elimination Method :
The given equations are :
x+y=25 (1)
2 — 3y = 4 ..(2)
Multiplying equation (1) by 3, we get
3x + 3y = 15 ..(3)
Adding equation (3) and equation (2), we
get
3x + 3y = 15
2« — 3y = 4
5 =19
= x=1

Substituting the value of x in equation
(2), we get

2x B _3, -4

5
= —3y=%—@
_20-38 18
= ~W=T5 =%
6
= y =k

19

Hence, x = 50 g is the required

solution.

By Substitution Method :
The given equations are :

x+y=25 (1)
2 — 3y = 4 ..(2)
From equation (1), we get
y=5—-x

Substituting the value of y in equation
(2), we get

26 — 36 —x) = 4
= 5x =4+ 15
= x=12
Putting the value of x in equation (1), we
get
19 _
5 +y=5
L 519 _6
Y175 Y= 5
Hence, x = %, y = g is the required
solution.

(ii) By Elimination Method :
The given equations are :

3x + 4y = 10 (D)
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2 — 2y = 2
or x—-y=1 ..(2)
Multiplying the equation (2) by 3, we get
3 — 3y =3 ..(3)

Subtracting equation (3) from equation
(1), we get

3x + 4y = 10

3x — 3y =3

—_ + —_

Ty =17

= y=1

Substituting the value of y in equation
(2), we get

x—1=1
x=1+1=2
Hence, x = 2, y = 1 is the required
solution. Ans.

By Substitution Method :
The given equations are :

3x + 4y = 10 (D)
2 — 2y = 2
or x—y=1 ..(2)
From equation (2), we get
x=1+y

Substituting the value of x in equation
(1), we get
31 +y) +4y =10
= 7y =10 -3 =y =1
Putting the value of y in equation (2), we
get
x—1=1= x=1+1=2
Hence, x = 2, y = 1 is the required
solution.
(iii) By Elimination Method :
The given equations are :
3x —by —4=20

= 3x — 5y =4 (1)

and 9x =2y + 7

= W — 2y =7 ..(2)

Multiplying equation (1) by 3, we get
9x — 15y = 12 ..(3)

Subtracting equation (2) from equation
(3), we get

9x — 15y = 12
I — 2y =7
p— + —
- 13y =5
=_5
= YET13

Substituting the value of y in equation
(1), we get

13
_ 425 _ 27
= 3x—1 1333x—13
= x—2
T 13

5

_ 9 _ 5 . .
Hence, x = 130 = 13 is the required

solution.
By Substitution Method :
The given equations are :
3x -5y —4 =0

= 3x — by =4 (D
and Ix =2y + 7
= 9x — 2y = 7 .(2)
From equation (1), we get
3x =4 + by
_ 4+5y
= x= o

Substituting the value of x in equation
(2), we get

9(4 +5y)
-
= 34 +5y)-2y="17
= 13y =7-12 = 13y =-5
5
13
Putting the value of y in equation (1), we
get

2y =17

= y = -

5) _ =425
3x — 5 x (_E) =4 % = -2
- 27 _ 9
= 3x = 13 = * =13
Hence, x = — y =- 5 is the required
’ 13’ 13
solution.
(iv) By Elimination Method :
The given equations are :
x, 2y _
2773 1
= 3x + 49 = -6 (D
and x-Y =33y _3
3 3
= 3 -y =9 ..(2)

Subtracting the equation (2) from equation
(1), we get



3x + 4y = -6

j— + p—
5y = — 15

= y =-3

Substituting the value of y in equation
(2), we get

3x-(-3=9
=23 +3=9 =23x=9-3=6
= x = g =2
Hence, x = 2, y = — 3 is the required
solution.
By Substitution Method :
The given equations are :
x, 2y o1 o Sxtdy _ 4
2 3 6
= 3x + 4y = -6 (D)
_Y Sx—y _
and x -y 3 = 3 3
= 3x —y=9 ..(2)
From equation (2), we get
3x=9+y =>x = 9;3/

Substituting the value of x in equation
(1), we get

3 x (9;y)+ 4y = — 6

= 5y =-6-9=-15

= y=-3

Putting the value of y in equation (2), we
get

3x-(-3)=9

= 3x+3=9 = x=2

Hence, x = 2, y = — 3 is the required
solution.

Q.2. Form the pair of linear equations in the

following problems and find their solutions (if

they exist) by the elimination method.

(i) If we add 1 to the numerator and subtract
1 from the denominator, a fraction reduces

to 1. It becomes % if we only add 1 to the

denominator. What is the fraction ?

Five years ago, Nuri was thrice as old as
Sonu. Ten years later, Nuri will be twice as
old as Sonu. How old are Nuri and Sonu?
The sum of the digits of a two-digit number
is 9. Also, nine times this number is twice the
number obtained by reversing the order of
the digits. Find the number.

(ii)

(iii)

Chapterwise Solution @

(iv) Meena went to a bank to withdraw ¥ 2000.
She asked the cashier to give her ¥ 50 and
% 100 notes only. Meena got 25 notes in all.
Find how many notes of ¥ 50 and ¥ 100 she
received?

(v) A lending library has a fixed charge for the

first three days and an additional charge

for each day thereafter, Sarita paid ¥ 27 for

a book kept for seven days, while Susy paid

¥ 21 for the book she kept for five days.

Find the fixed charge and the charge for

each extra day.

(i) Let the numerator be x and

denominator be y, then

Sol.

The fraction = =

According to question,

x+1
y—l_l

= x+1=y-1

= x—-—y=-2 ..(1)
x  _ 1

and y+1 2

= 20 =y + 1

= 2c —y =1 .(2)

Subtracting equation (2) from equation
(1), we get

x—y=-2

2c —y =1

—_ + —_
—x=-3

= x =3

Substituting the value of x in equation
(1), we get

3—-y=-
= —y=-2-3
= y=5
Hence, the equations are x — y = — 2, 2x

—y=1and x = 3,y =5 is the required solution.

Therefore, fraction = g

(ii) Let the present age of Nuri be x years and
present age of Sonu be y years.
Five years ago age of Nuri
years
Five years ago age of Sonu
years
According to question,
(x —5) =3 - 5)
= x—-—3y=-15+5

=(x - 5)

=y -5
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= x — 3y =- 10 (1)

Ten years later age of Nuri = (x + 10)
years

Ten years later age of Sonu = (y + 10)
years

According to question,

x + 10 = 2(y + 10)

= x — 2y =20-10

= x — 2y =10 .(2)

Subtracting equation (2) from equation
(1), we get

x —3y =-10
x—2y= 10
— + —
-y=-20
= y = 20
Substituting the value of y in equation
(2), we get
x —2x 20 =10
= x =10 + 40 = 50

Hence, the equations are :
x — 3y =-10, x — 2y = 10
and x = 50,y = 20 is the required solution.
Therefore,present age of Nuri = 50 years
and present age of Sonu = 20 years.
(iii) Let the digit of unit's place be x

and digit of ten's place be y

Then required number = 10y + «x

After reversing the digits, digit of unit's
place be y and ten's place be x.

The required number after interchange
of digits = 10x + y

According to question,

x+y=9 ..(1)
and 910y + x) = 2(10x + y)
= 90y + 9x = 20x + 2y
= 11x — 88y =0
= x -8 =0 ..(2)

Subtracting equation (2) from equation
(1), we get

x + y=9
x—8 =0
j— + p—
9y =9
-9 _
y=5=1

Substituting the value of y in equation
(1), we get
x+1=9
= x = 8.

Hence, the equations are x + y = 9, x —
8y =0 and x = 8, y = 1 is the required solution.
Therefore, the required number = 10 x
1+ 8=18.
(iv) Let the number of ¥ 50 notes be x
and number of ¥ 100 notes be y.
Total Amount of ¥ 50 notes = 50x and
total amount of ¥ 100 notes = 100y
According to question,
50x + 100y = 2000
= x + 2y =40 ..(1)
and x+y =25 ..(2)
Subtracting equation (2) from equation
(1), we get

x + 2y = 40
x+ y=25
y =15

Substituting the value of y in equation
(2), we get

x+ 15 =25
= x =10
Hence, the equations are x + 2y = 40, x

+y =25 and x = 10, y = 15 is the required
solution.
Therefore, ¥ 50 notes = 10 and ¥ 100
notes = 15.
(v) Let the fixed charge be T x
and charge for each extra day be T y
According to question,

x + 4y = 27 ..(1)
and x + 2y =21 ..(2)
Subtracting equation (2) from equation

(1), we get

x + 4y = 27

x + 2y =21

2y = 6

= y =3
Substituting the value of y in equation

(1), we get

x+4x3=27

= x + 12 = 27

= x =15

Hence, the equations are x + 4y = 27, x
+ 2y =21 and x = 15, y = 3 is the required
solution.

Therefore, fixed charge = ¥ 15

and charge for each extra day = ¥ 3
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Quadratic Equations

Texthook Exercise 4.1

Q.1. Check whether the following are quadratic
equations :

i) (@ + D?2=2x-3)

(i) x2-2x =(-2)(3 - x)

(1ii) x - 2)x + 1) = (x — Dx + 3)
iv) (x —3)2x + 1) = x(x + 5)
V) @2x-1Dx -3 =+ 5x-1)

i) 2 +3x+1=(x—-2)?2
(vii) (¢ + 2)3 = 2x2(x2 - 1)
(viii) 23 — 422 —x + 1 = (x — 2)3.
Sol. (i) The given equation is
(x + 12 =2x - 3)

= 22+ 22 +1=2-6=2>22+7=0
=>1x2 +0x +7=0
It is of the form ax? + bx + ¢ = 0, where
a = 0.
Hence, the given equation is a quadratic
equation.
(ii) The given equation is :

x2 — 20= (- 2)(3 — x)

22— 26x=—-6 + 2

%2 —4x + 6=0

122 + (—4)x +6=0
It is of the form ax? + bx + ¢ = 0, where
a = 0.
Hence, the given equation is a quadratic

Lul

equation.
(iii) The given equation is :

x -2+ 1 =(&-Dkx+ 3
= 24+ x—-20-2=x2+3x-x-3
= -3x+1=0
= 0x2+ (- 3)x +1=0
.o a= 0

. It is not of the form ax2 + bx + ¢ = 0, where
a = 0.

Hence, the given equation is not a quadratic
equation.

(iv) The given equation is :

x—-3)2x+ 1) =x(x+5)
= 22 +x —6x — 3 = x2 + bx
= 22 - Bhx —3 —x2-5x=0
= %2 - 10x -3 =0
= 1x2 + (- 10)x + (= 3) =0

It is of the form ax? + bx + ¢ = 0, where
a = 0.

Hence, the given equation is a quadratic

equation.
(v) The given equation is :

2x — Dx —3) = (x + 5)x—1)
= 22 —6x —x +3=x2-x+5x—-5
= 22 - Tx +3 —22 -4 +5=0
= 22 - 1lx + 8=0
= 122 + (- 11)x + 8=0

It is of the form ax? + bx + ¢ = 0, where
a = 0.
Hence, the given equation is a quadratic
equation.
(vi) The given equation is :

22 + 3x + 1= (x — 2)2

= 22 + 3x + 1=x2 - 4x + 4
=T7x-3=0=0x2+7x+(-=3 =0
. a=0

.. It is not of the form
ax? + bx + c= 0,
Hence, the given equation is not a quadratic
equation.
(vii) The given equation is :
(x + 28 = 2x(x2 - 1)

= 2% +6x2 + 120 + 8 = 243 — 2
= —x8 + 6x2 + 14x + 8= 0
It is not of the form ax? + bx + ¢ = 0.
Hence, the given equation is not a quadratic
equation.
(viii) The given equation is :

2% — 4x2 — x +1= (x — 2)3
> —4?—x+1=x3—-6x2+12¢ -8
= 22 - 13x + 9= 0
= 22 + (- 13)x + 9= 0
It is of the form ax? + bx + ¢ = 0, where
a # 0.
Hence, the given equation is a quadratic
equation.

Q.2. Represent the following situations in the

form of quadratic equations :

(i) The area of a rectangular plot is 528 m2. The
length of the plot (in metres) is one more
than twice its breadth. We need to find the
length and breadth of the plot.
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(ii) The product of two consecutive positive
integers is 306. We need to find the integers.
Rohan's mother is 26 years older than him.
The product of their ages (in years) 3 years
from now will be 360. We would like to find
Rohan's present age.
(iv) A train travels a distance of 480 km at a
uniform speed. If the speed had been 8 km/
h less, then it would have taken 3 hours
more to cover the same distance. We need
to find the speed of the train.
(CBSE 2020)
Sol. (i) Let the breadth of plot be x m.
Then length= (2x + 1) m.
According to question,
x(2x + 1)= 528
= 22 + x — 528= 0
Hence, the quadratic equation is
2¢2 + x — 528= 0.
(ii) Let the two consecutive integers be x and
(x + 1)
According to question,
x(x + 1) = 306 = x2 + x = 306
= x2 + x — 306=0
Hence, the quadratic equation is x2 + x — 306
= 0.
(iii) Let the Rohan's present age be x years.
Then, his mother's present age be
(x + 26) years.
After three years, age of Rohan
= (x + 3) years
After three years, age of his mother
=x + 26 + 3 = (x + 29) years
According to question, (x + 3)(x + 29) = 360
= x2 + 29x +3x + 87 = 360
= x2 + 32x — 273 = 0
Hence, the quadratic equation is
x2 + 32x — 273 = 0.
(iv) Let the speed of the train be x km/h

(iii)

4
Time taken to travel 480 km = ﬁ hours

X
If speed is 8 km/h less then new speed = (x
— 8) km/h

Time taken to travel 480 km = — hours
. . 480 480
According to question, ———-—— =
x—-8 x

480x —480(x —8)
x(x—8) =

= 480x — 480x + 480 x 8= 3x(x — 8)
= 3840 = 3x2 — 24x
= x2 — 8x — 1280= 0
Hence, the quadratic equation is

x2 — 8x — 1280 = 0.

Texthook Exercise 4.2

Q.1.Find the roots of the following quadratic
equations by factorisation :
G x2-3x-10=0 (i) 222 +x-6=0

(i) V2x2 +Tx+ 542 = 0 (iv) 2% -+ 2= 0
(v) 100x% — 20x + 1 = 0.
Sol. (i) The given equation is :

x2 - 3x—-10=0
%2 —bx + 2x — 10 = 0
0

=
= x(x —5) + 2(x — 5) =

= x-5)x+2=0

= x—5=0o0rx+2=0
= x=5borx=-2
Hence, x = 5 and x = — 2 are the roots of the

given quadratic equation.

(ii) The given equation is : 2x2 + x — 6 = 0

= 22 + (4 -3x—-6=0

= 2¢(x + 2) —3x +2) =0

= x+2)2x-3)=0

= x+2=00r2x-3=0

= x=-2o0rx =3
2

Hence, x = — 2 and x = 3 are the roots of

the given quadratic equation.
(iii) The given equation is :

Nox? + Tx + 542 =0
= V2x2 + (2 +5)x + 542 =0
= V2x(x +~2) +5(x +2) =0
= (x +V2)V2x +5) =0
= x+v2 =0 or V2x+5 =0
5
= x = —+2 orx = -
Hence, x = —v/2 and x = _ 5 are the roots

2
of the given quadratic equation.

(iv) The given equation is :

Il
o

22 — x +

oo =



= 16x2 -8 +1=0

= 16x2 —4x —4x + 1 =0

= 4x(4x — 1) — 1(4x - 1) =0

= (4 — 1Ddx — 1) =0

= 4 -1 =0ordx-1=0
1 1

= X == orx ==
4 4

Hence, x = i and x = i are the roots of the

given quadratic equation.
(v) The given equation is :
100x2 — 20x + 1 =

0
= 100x2 — (10 + 10)x + 1 = 0
= 10x (10x — 1) — 1(10x — 1) = 0
= (10x — 1DA0x — 1) =0
= 10c —1=0o0r 10x —1 =0
= x:iorx:L
10 10

Hence, x = 1 and x = 1 are the roots of
10 10

the given quadratic equation.

Q.2. Solve the following problems :
(i) John and lJivanti together have 45 marbles.
Both of them lost 5 marbles each and the
product of the number of marbles they now
have is 124. We would like to find out how
many marbles they had to start with.
A cottage industry produces a certain
number of toys in a day. The cost of
production of each toy (in %) was found to
be 55 minus the number of toys produced
in a day. On a particular day, the total cost
of production was ¥ 750. We would like to
find out the number of toys produced on
that day.
Sol. (i) Let the number of marbles John has
be x.
Then, the number of marbles Jivanti has = 45
- x.
The number of marbles left with John, when
he lost 5 marbles = x — 5
and the number of marbles left with Jivanti,
when she lost 5 marbles

=45 —x — 5=40 — x
According to question,

(i)

(x — 5)(40 — x) = 124
= 40x — x2 — 200 + bx = 124
= —x2 + 45x — 324 = 0
= 22 - (86 + 9x + 324 = 0

Chapterwise Solution @

x2 — 36x — 9x + 324 =0
x(x — 36) — 9x — 36) =0

(x —36)x-9) =0

x—-—36=00rx-9=0

x =36 orx =9

Hence, either John had 36 marbles and Jivanti
had 9 marbles or vice-versa.
(ii) Let the number of toys produced on that
day be x.
Therefore, the cost of production of each toy
=3 (65 — x)
So, the total cost of production on that day =
T x(55 — x)
According to question,

Lty Uiy

x(55 — x) = 750 = 55x — x2 = 750

= —x2 + 55x — 750 = 0

= x% — 25x — 30x + 750 = 0

= x(x — 25) — 30(x — 25) = 0

= (x — 25)x —30) =0

= x—-—25=0o0rx—-30=0
= x =25 o0or x = 30

Hence, the number of toys produced on that
day = 25 or 30.

Q.3. Find two numbers whose sum is 27 and
product is 182.
Sol. Let Ist number be x, then 2nd number =
27 — x
According to question, x(27 — x) = 182
27x — x2 = 182
22— 27x + 182 =0
x%2 — 14x — 13x + 182 = 0
x(x — 14) — 13(x — 14) = 0
(x —14)(x -13) =0
x—-—14=0o0rx-13 =0
x =14 or x = 13
Hence, the numbers are 14, 13 or 13, 14.

Lyl

Q.4. Find two consecutive positive integers, sum
of whose squares is 365.
Sol. Let the consecutive positive integers be
x and x + 1.
According to question, x2 + (x + 1)2 = 365
22 + 22 + 2x + 1 = 365
22 + 2x — 364 = 0
x2 + x — 182
x2 + 14x — 13x — 182 =
x(x + 14) — 13(x + 14) =
(x + 14)x — 13) =

Ldud el

0
0
0
0
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= x+14=0o0rx-13=0
= x =-14 or x = 13
Since, x is a positive integer, it cannot be
negative.

Therefore, x = 13.

Hence, the consecutive positive integers are
13, 14.

Q.5. The altitude of a right triangle is 7 cm less
than its base. If the hypotenuse is 13 cm, find
the other two sides.

Sol. Let base of a right triangle be x cm.
then altitude of the right triangle = (x — 7) cm
and hypotenuse = 13 cm (given)

In a right AABC,

A3 88 (x-7)cm

C xcm B

By Pythagoras theorem, we get
AC2 = BC? + AB?
132 = 22 + (x — 7)2
169 = x2 + x2 — 14x + 49
2x2 — 14x — 120 = 0
x2 - Tx—-—60=0
x2 - (12 —= 5)x — 60 =
x(x — 12) + 5(x — 12)
x —12)x + b5) =
x—12=0o0rx +5 =0
x=12o0rx =-5
Since, x is length of base, it cannot be negative.
Therefore, x = 12.
Hence, the base of triangle = 12 cm

and altitude of triangle=12-7=5 cm.

0
0
0

L O A R Y

Q.6. A cottage industry produces a certain
number of pottery articles in a day. It was
observed on a particular day that the cost of
production of each article (in Rupees) was 3 more
than twice the number of articles produced on
that day. If the total cost of production on that
day was X 90. Find the number of articles produced
and the cost of each article.
Sol. Let the number of articles produced in a
day be «x,
then cost of one article = ¥ (2x + 3)
According to question,

x(2x + 3) = 90 = 2x2 + 3x = 90
= 22 + 3x — 90 = 0

= 2x¢2 + 15x — 12x — 90 = 0
= x(2x + 15) — 6(2x + 15) = 0
= 2x + 15)x — 6) =0
= 20+ 15 =0o0rx -6 =0
N X = 15

—-—orx =26
2

Since, x is number of articles. It cannot be
negative. Therefore, x = 6

Hence,the number of articles = 6
Cost of each article=32 x 6 + 3 =315

Texthook Exercise 4.3

Q.1. Find the nature of the roots of the following
quadratic equations. If the real roots exist, find
them :

G 2%2-3¢c+5 =0

(i) 3x2-44/3x+4=0
Gii) 2x2 - 6x + 3 =0
Sol. (i) The given equation is :

22 - 3x +5=0
Comparing the given equation with the general
form of quadratic equation, ax2 + bx + ¢ = 0,
we get

a=2,b=-3,¢c=5

D= b2 — 4ac = D

= D=9 - 40 = - 31.
D<O
.. The real roots do not exist.

(ii) The given equation is :

3x2 —4+/3x+4 =0

Comparing the given equation with the general

form of quadratic equation, ax? + bx +c¢ = 0,
we get

a=3b=-4J3,c=4

D =52 - 4ac
= D= (-4v32-4x3x4=D=48-48=0
.. The roots of the equation are real and equal.

=(-82-4x2x5

x = - b and - b
2a 2a
N = A8 g 48
2x3 2x3
= x = 2 and 2
NE) NE)
. 2
Hence, the roots of the equation are —=
2 " 3
and —=.
NE)



(iii) The given equation is :

22 - 6x + 3=0
Comparing the given equation with the general
form of quadratic equation ax? + bx + ¢ =0,
we get

=2,b=-6,c=3
D = b2 — 4ac
= D=(-62-4x2x3
= D=236-24 =12
D>0
The roots of the equation are real and distinct.
_-b+vD _6+12
2a 2 x 2
N x= 62298 _3:43
2 x 2 2
po3+¥3 3-8
2 2
Hence, the roots of the equation are
3+43 4 3-8
2 2

Q.2. Find the values of & for each of the following
quadratic equations, so that they have two equal
roots :
G 22+ kx+3=0
(i) kx(x — 2) + 6 = 0.
Sol. (i) The given equation is :

22 + kx + 3= 0
Comparing the given equation with general
form of the quadratic equation ax? + bx + ¢ =0,
Wegeta 2, b—k c =

= b2 - 4ac

= D= k2—4x2><3 =D =F%k2-24
Since, the roots of the given equation are

equal.

Therefore, D=0

= k2 -24 =0 = k2 =24
= kB =+J24 +2V6

Hence, £ = +26 . Ans.
(ii) The given equation is :

kx (x —2) + 6=0
= kx%2 — 2kx + 6= 0
Comparing the given equation With the general
form of quadratic equation ax? + bx + ¢ =0,
Wegeta k,b=—-2k c=6

- = b2 — 4ac

= D—(—2k)2—4><kx6:> D = 4k2% — 24k
Since the roots of the given equation are equal.
Therefore, D=0

= 4k2 — 24k = 0 = 4k(k —6) = 0

Chapterwise Solution

=>4k =00rk-6=0 =>k=0o0rk-=
But k = 0 [Not possible]
Hence, & =

Q.3.1s it possible to design a rectangular mango
grove whose length is twice its breadth, and the
area is 800 m2? If so, find its length and breadth.

Sol. Let the breadth of the rectangular grove
be x m.

Then length of rectangular grove = 2x m

According to question, 2x x x = 800

[ Area of rectangle = Length x Breadth]
= 22 = 800 :>x2=%

= x2 = 400 = x = /400

= x =20 Reject x = — 20

[~ Breadth cannot be negative.]

x= 20
Hence the rectangular grove is possible and
its breadth = 20 m and length 2 x 20 = 40 m.

Q.4.1s the following situation possible? If so,
determine their present ages.

The sum of the ages of two friends is 20 years.
Four years ago, the product of their ages in
years was 48.

Sol. Let the present age of first friend be x
years.

Then present age of second friend = (20 — x)
years

Four years ago age of first friend = (x — 4)
years

Four years ago age of second friend = (20 —
x — 4) years = (16 — x) years

According to question, (x — 4)(16 — x) = 48

= 16x — x2 — 64 + 4x = 48

= —x2 +20x — 112 =0

= x2 - 200 + 112 =0

Here, a = 1, b = -20, ¢ = 112

D = b2 - 4ac

= D=(-202-4x1x 112 = D = 400 — 448
= D= - 48 - D<0

. The equation has no real value of x.

Hence, the situation is not possible. Ans.

Q.5.1s it possible to design a rectangular park
of perimeter 80 m and area 400 m2 ? If so, find
its length and breadth.
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Sol. Let the breadth of rectangular park be x
m.

Perimeter of rectangular park
= 2 (length + breadth)

= 80 = 2(length + x)
= % = length + «x
= 40 = length + «x
= length = (40 — x) m

Now, according to question,
Area of rectangular park
= Length x Breadth

400 = (40 — x) x x
400 = 40x — x2
= x2 — 40x + 400 = 0

o

Here, a = 1, b = —40, ¢ = 400

. D = b2 — 4ac
= D =(-40)2 -4 x 1 x 400
= D = 1600 — 1600
= D=0
The equation has real and equal roots.
X = - % and - zi
N x= 40 g 40
2x1 2x1
= x = 20 and 20

Hence, the rectangular park is possible and its
length = 20 m and breadth = 20 m.

Arithmetic Progressions

Texthook Exercise 5.1

Q.1.1In which of the following situations, does

the list of numbers involved make an arithmetic

progression, and why?

(i) The taxi fare after each km when the fare is ¥
15 for the first km and ¥ 8 for each additional
km.

(i)

The amount of air present in a cylinder

1 .
when a vacuum pump removes 1 of the air

remaining in the cylinder at a time.

(iii) The cost of digging a well after every metre
of digging, when it costs ¥ 150 for the first
metre and rises by ¥ 50 for each subse-
quent metre.

(iv) The amount of money in the account every
year, when ¥ 10000 is deposited at com-
pound interest at 8% per annum.

Sol. (i) We have,

Taxi fare for 1 km= ¥ 15
Taxi fare for each additional km = ¥ 8
Let a4, ay, a3, a4 ... be the fares for 1 km, 2

km, 3 km, 4 km ... respectively.
: a, = T 15
as =15+ 8 =323

ag =15 + 2 x 8 = T 31

a, =15+ 3 x 8 =3 39 and so on.
The sequence is 15, 23, 31, 39, ...
Now, ag—a;=23 -15=28

ag —ag=31-23 =8

ay —ag3=39 - 31 =38

. Qg — Q1= Q3 — Qg = Qy — Q3
.. The sequence 15, 23, 31, 39, ... forms an AP.
(ii) Let the amount of air present in the cyl-
inder be x units and let the amount of air
remained after each pump be a,y, a3, a4, ...
respectively.

‘ @y = x units.

Q9= x—l of x = x—lx = 3
4 4 4
ape 35 L op 82
4 4 4
_3x 3x _12x-3x _ 9x
4 16 16 16
gy = %1 g0
16 4 16
= 9% 9« _ 27x and so on.
16 64 64
. 3x 9x 27x
The sequence is «x, 216 64"
Now, ay — a; = %—x = —%
a5 — ay= 9x 3x _ 9x-12x _ 3x
16 4 16 4



a3—a2¢a2—a1

Hence, the sequence x, 3_x 9x 27x

116 64 does

not form an AP.
(iii) Let the cost of 1 m, 2 m, 3 m,
ay, T ag, T ag, ... respectively.
‘ a; =3 150
as = 150 + 50 = ¥ 200
as3= 150 + 2 x 50
= ¥ 250 and so on.
The sequence is 150, 200, 250,
Now, ag —ay;= 200 — 150 = T 50
ag — ag= 250 — 200 = T 50
Qg — G1= Qa3 — 4y
Hence the sequence 150, 200, 250,
an A.P.

(iv) Amount deposited in the bank = ¥ 10000
Rate of interest = 8% per annum.

Let the amounts in bank after 1 year, 2 year,
3 years, ... are X aq, T ay, T ag, ... respectively.

8 A\
= 10000[1+—] [ _ ( _) }
a|= 100 A=P 1+100

108 _ z 10800
100

. be X

. forms

= 10000 x

2

8 2
10000 [1 + —}
25

2

ag = 10000[1+—}
100

27 27
25 25

16 x 27 x 27 =

10000 x

% 11664

8 3
as = 10000[1+m} =

AT
25

10000 [1 +

27 27 27

25 25 25
_ 16 x27 x 27 x 27
- 25
T 12597-12 and so on.
The sequence is 10800, 11664, 12597-12,
Now, ag—aq = 11664 — 10800 = 864
az—ag = 12597-12 — 11664
= 933-12

. Qg — a1 # Q3 — Qg
Hence, the sequence 10800, 11664, 12597-12,
. does not form an AP.

Q.2. Write first four terms of the AP, when the
first term a and the common difference d are
given as follows :

(i) a=10 d=10

10000 x

(i) a=-2d=0

Chapterwise Solution

Gii) 2=4 d=-3  (v) a-= 10’—%
(v) a = -125 d=-025.
Sol. (i) We have, a = 10, d = 10

First four terms of required AP are

ap=a =10
a =a+d =10+ 10 = 20
ag =ay +d =20+ 10 = 30

ay =ag +d =30+ 10 = 40
Hence, the first four terms of AP are 10, 20,
30, 40.
(ii) We have, a = - 2, d =
First four terms of required AP are

ap=a=-2

a2=a1+d=—2+0=—2
a3=a2+d=—2+0=—2
a4=a3+d=—2+0=—2

Hence, the first four terms of AP are — 2, —
2, — 2, — 2.
(iii) We have, a = 4, d = —
First four terms of required AP are
ap=a =4
ag=a,+d=4-3=1
ag=ag+d=1-3=-2
agy=a3+d=-2-3=-5
Hence, the first four terms of AP are 4, 1, —
2, — 5.

(iv) We have, a = -1, d = %
First four terms of required AP are
ap=a=-1
1 1
Qg aq + + 9 9
1 1
= +d=->+>==0
a3 a2 2 2
1 1
= d=0+ = = =
Qay asg + + 9 9
Hence, the first four terms of AP are
1 1,1,
2 2

(v) We have, a = — 125, d = — 025
First four terms of required AP are

ap =a=- 125
a2=a1+d
=—-125-0.25 =- 1.50
a3=a2+d
=—-150-025 =-1.75
a4=a3+d
=—-175-0.25 = - 2.00

Hence, the first four terms of AP are — 1.25,
1.50, — 1.75, — 2.00.
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Q.3. For the following APs, write the first term
and the common difference :

G) 3,1, -1-3, . (i) -5 -13,7, ..

... 1 5 9 13 .

(iii) 3°3°3° 3" (iv) 06, 1.7, 2:8, 39, ..
Sol. (i) The given sequence is 3, 1, -1, — 3,

Here,

a=3,d=1-3=-2
Hence, a=3,d = - 2.
(ii) The given equation is — 5, — 1, 3, 7, ...
Here, a=-5
d=-1-(-b5)=-1+5=4
Hence, a=-5d=4.
: .. 15913
(iii) The given sequence is 33732 g7
1 5 1 4
H = - = ———= = —
ere, a 3 and d 373 3
-1 4_ 4
Hence, a = 3 d 3
(iv) The given sequence is 0.6, 1.7, 2.8,
3.9, ..
Here, a = 0.6 d=17-06=1.1

Hence, a= 0.6, d = 1.1.

Q.4. Which of the following are APs ? If they
form an AP, find the common difference ¢ and
write next three more terms :

(i) 2 4 8 16, ..
. 5 7
2,2 3 L ..
(i) g3 g
Gii) - 12, - 32, - 52, - 72, ..
(iv) - 10, -6, -2, 2, ..

(v) 3,3++/2,3+2V2,3+3V2, ..

(vi) 02, 022, 0222, 0-2222, ..

(vii) 0, — 4, - 8, - 12, ..

1 1 1
(viii) — 9’ "9 T g’
(ix) 1, 3,9 27, ..
(xX) g 24 34 44 ..
xi) a & & & ..
(xii) V2, V8, V18,32, ...
(xiii) V3, V6, V9, V12, ...

(xiv) 12, 32 52 72 ..

(xv) 12,52 72 73, .

Sol. (i) The given sequence is 2,
g —a1=4-2=2
ag —a9=8 -4 =4
Qg — a1# Qg — Qg

The given sequence is not an AP.

1
5

4, 8, 16, ...

(ii) The given sequence is 2, g, 3, %,
gl B g B4 _1

2777 9 2 2

5 6-5 1

_— :3——=_=_

%3~ %2 2 2 2
a_azz_gzﬂzl

47787 9 2 2

Qg —Q1=0Qa3 — Ay = a4 —Qag

.. The given sequence is an AP and

.5 5 _5-4 _1
2 2 2
7 1 8
as a4+ 2+2 2
and (16=a5+d=4+l=—8+1=9
2 2 2
9 1 10
d —ag+d=2+1-10 5
an ay Qg 2+2 2

Hence, d = % and the next three terms are

4, =, 5.
T2

(iii) The given sequence is — 1.2, — 3.2, — 5.2,
- 72, ..
ag—a;=-32 - (- 1.2)
=-32+12=-2
a3 —ag=— 52 — (- 3.2)
=-52+32=-2
ay —ag=—"72 - (- 52)
=-72+52=-2
. Gy — Q1= Q3 — Qg = Qg — Q3
.. The sequence is an AP and d = ay — a;
=-32-(12)
=-32+12=-2

as=-172-2=-92

and a6—a5+d
=-92-2=-112
and a7—a6+d

Hence, d = — 2, the next three terms are —
9.2, — 11.2, — 13.2.

(iv) The given sequence is — 10, — 6, — 2, 2, ...
g —a;=—-6-(-100=-6+10 =4
a3 —ay=—-2-(-6)=-2+6=4
ag—a3=2-(-2)=2+2=4

Qg — 1= Q3 — Qg = Q4 — Qg



. The given sequence is an AP.

and d=a2—a1=—6—(—10)
=—-6+ 10 =4

as =a,+d=2+4=6

and ag=a5+d=6+4=10

a7—a6+d—10+4—14
Hence d = 4, the next three terms are 6, 10,
14.

(v) The given sequence is
3, 3+v2 3+2V2,3+3V2, ...
Qg — a1 = 3+v/2-3 = /2
ag —as= 3+23/2-3-+/2 = 2
ay —az= 3+3J2-3-2J2 = V2
Qg —Q1=0a3 — Ay = a4 — Qg

. The given sequence is an AP and

d=ay—a;=3+2-3 = V2

a5=a4+d

= 3+3V2+V2 = 3+442
and ag =as +d

= 3+4V2++/2 = 3+5v2
and a; =ag +d

= 3+5V2+2 = 3462

Hence, d = /2, the next three terms are
3+4+/2,3+5V2,3+6v2.

(vi) The given sequence is 0-2, 0-22, 0-222,
0-2222,

0-02

0-002

ag—a;= 022 - 02 =
a3 — ag= 0222 — 0-22 =
Qg — @1# Qg — Qg

. The given sequence is not an AP.

(vii) The given sequence is 0, — 4, — 8, — 12, ...
ag—a1=—4-0=-4
a3 —ag=—-8 — (- 4)

=—-8+4=-4
ay —ag=— 12 — (- 8)
=-12+8=-4

Qg — Q1= A3 — Qg = Qg — QA3
. The given sequence is an AP and
d= ag — Q7

=-4-0=-4
as= a4 + d
=-12-4=-16
and ag=as + d
=-16-4=-20
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and a;=ag + d
=-20-4=-24

Hence, d = — 4, the next three terms are —

16, — 20, — 24.

(viii) The given sequence is *%, 3
1 1

20 2’
a_a=_l_(_l)=_l+l=0
200 g 2 2 2
_ __l_(_l)=_l 1 _p
@ T57 7y 272
_ __l_(_l)__l+l_

G == —5-\"y) =733 =0
az—a1=a3—a2=a4—a3

. The given sequence is an AP and

1 1 1 1
= —_ = _—_=—_|l—-=)===4+= =

d a2 al 2 ( 2) 2 9 0

1 1

as=a, +d= -=4+0 = —-=

b 2" 2
and ag = a5 + d =-l,0-_1
2 2

1 1

d a;= +d = +0 = -=

an a7 a6 2 2

Hence, d = 0, the next three terms are

J1 1 1,

27 27 2

(ix) The given sequence is 1, 3, 9, 27,...
a9 — A1 = 3-1=2
ag — Qg9 = 9-3=6
Q9 — Q1 # Qg — Q9
The given sequence is not an AP.
(x) The given sequence is
a, 2a, 3a, 4a,
ag —a1=2a —a=a
as —ag=3a —2a =a
ay—ag=4a — 3a =a
. Qg — Q1= 03 — Q9 = a4 — Qg
". The given sequence is an AP and d = ay — a;
=2a—-a=a

o as =ay +d =4a +a = ba
and ag =as +d =5z +a = 6a
and a; =ag+d==6a +a="Ta
Hence, d = a, the next three terms are 5a,
6a, Ta.

(xi) The given sequence is
2 .3 o4

a, a?, a3, a%, ...
ag —a;=a?-a
as — ag= a® — a?

. a9 — a1 * ag — Qg
. The given sequence is not an AP.
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(xii) The given sequence is /2, /8, 18,

ag —a;= J8-v2 = 2v2-v2 = V2
ag — ay= J18-+/8 = 3v/2-2v2 = 2
ay — ag= J32-/18 = 4v/2-3V/2 = V2

Qg — Q1= A3 — Qg = Qg — QA3
.. The given sequence is an AP and d = ag — a;
- J5-3
24/2 -2 = 2
as a4+d

- V32443 = V342 = 542 = V50

and ag=agz+d= /50+v2 = 5J2++/2
= 6J2 = V72

and a; =ag+d = J72+V2 = 6J/2+/2
= 7J2 = V98

Hence, d = /2, the next three terms are
V50, V72, N/ 98.

(xiii) The given sequence is /3, V6, /9,
Vi, ...
Qg — Q1= '\/E - \/g
a3 — ag = \/5—\/6 = 3-6
. a9 — aq * ag — Qg
. The given sequence is not an AP.
(xiv) The given sequence is 12, 32, 52, 72,

a2—a1=32—12 =9-1=28
ag —ag=5%2-32 =25 -9 =16
Qg9 — ali ag — Qg
.. The given sequence is not an AP.
(xv) The given sequence is 12, 52, 72, 73, ..
Qg — Q1= 52—12225—1224
as —ag=72>-52 =49 - 25 = 24
a4—a3=73—72=73—49=24
Qg —@1= a3 — Qg = 4y — A3
.. The given sequence is an AP and
d =09 —
=52_12=25-1=24
as=a4 +d ="T3 + 24 = 97
ag= a5 +d =97 + 24 = 121
a;=ag +d =121 + 24 = 145
Hence, d = 24, the next three terms are 97,
121, 145.

and
and

Texthook Exercise 5.2

Q.1. Fill in the blanks in the following table, given
that a is the first term, d the common difference
and a, the 7" term of the AP :

a d n a,
i. 7 3 8
ii. -18 10 0
ii. -3 18 -5
iv. | -18.9 2.5 3.6
v. 3.5 0 105

Sol. (i) We have, a =7, d = 3, n = 8,
a, =7?

We know that nth term of an AP is :
a,=a+ (n - 1d

= ag=T+B-1)x3=>a3="7+ 21 =28

Hence, ag = 28.

(ii) We have, a = -18, n =

d =7

We know that nth term of an AP is
a,=a+mn-14d

= 0=-18+(10-1) xd = 9 = 18

10, a, = O,

- 18 _
=d = 9 =2
Hence, d = 2.
(iii) We have, d = -3, n = 18, aq,, = — 5,
a="7?

We know that nth term of an AP is
a,=a+mn-1d
= -5=a+18—-1) x (- 3)
= —-5=a-51=>a =51-5=46
Hence, ¢ = 46.
(iv) We have, a = -18.9, d = 2.5,
n=7? a,=3.6.
We know that nth term of an AP is
a, =a +n-1d

n
= 36 =—189+(n—1) x 25
= 3.6 = — 18.9 + 2.5n — 25
= 36 = — 214 + 25n
= 250 =25 >n =22 =10
25

Hence, n = 10.

(v) We have, a = 35, d = 0, n = 105,
a, =7?

We know that nth term of an AP is

a,=a+n-1d



= a105 = 35 + (105 — 1) X O
= QA105 = 35 +0
= A105 = 3.5

Hence, @95 = 3.5.

Q.2. Choose the correct choice in the following

and justify :
(i) 30t term of the AP : 10, 7, 4, ... is
(A) 97 (B) 77 (C) =77 (D) —87

(ii) 11t term of the AP : -3, —%, 2, .. is
1

(A) 28 (B) 22 (C) -38 (D) —485

Sol. (i) The given sequence of AP is : 10, 7,

4, ...

Here a =10, d =7 -10=-3,n = 30

We know that ntt term of an AP is
a,=a+n-1d

= a30=10+(30—1)><(—3)

= Qgy = 10 - 87

= a30 = - 77.

Hence, the correct option is (C).

(ii) The given sequence is : — 3, — %, 2, ..

1 1
= = = — ——\= 3 = — —
Here a 3,d 2 (-3), 2+3
_-1+6 5 _
= 2 =3 and n = 11
We know that nth term of an AP is
a,=a+ (n - 1d

= a11=—3+(11—1)xg

= a;=— 3+ 25

= a1 = 22.

Hence, the correct option is (B).

Q.3.In the following APs, find the missing terms
in the boxes.

(i) 2 0O 26 §ig, 13, 0, 3

Gii) 5 O, O, 9% (v)- 4 0,00 0 6

(v) 0O, 38 0O, O 0, - 22.
Sol. (i) We have, a = 2, a3 = 26

Now, a3 = 26

= a+ 3 -1)d =26

= 2+2d =26 [ a=2]
= 2d = 26 — 2

- d=2 _ 12

2
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Then missing term= a9 = a + d

=2+12=14
Hence, the missing term = 14.
(ii) We have, ag = 13
= a+d=13 (1)
and a, =3
= a+ @4 -1d=3
= a+3d=3 ..(2)

Subtracting equation (2) from equation (1), we
get

a+d=13
a+3d=3
- 2d =10
- 10 _
= d—_z— 5
Putting the value of d in equation (1), we get
a-—-5 =13 => a = 18

=3rd missing term (a3) = @ + 2d
= ag=18 + 2 x (-5) = a3 = 8.
Hence, 15t and 3'd missing terms are 18, 8.

(iii) We have, a=>5
1
= 9—
ay 9

= a+@-1d="3
= a+3d= 2 (D)
= 5+3d=% [ a = 5]
—38d=19-10 4 9 _3

2 2x3 2
So, 274 missing term (ay) = a + d

3 13 1
=0y=0+ - Dag= = = 6=

2 2 275 T 8

and 3" missing term (a3) = a + 2d

= a3=5+2xg:a3=5+3=8

Hence, 2" and 3'd missing terms are 6%, 8.

(iv) We have ¢ = — 4 and a5 = 6

= a+®6-1d=¢6

= a+ 5Hd =6

= —4+5d=6 [.a=-4]
= 5d=10=%=2

So, 2" missing term (ay) = a + d
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= ag =—4 + 2
= Qg = — 2

34 missing term (a3) = a + 2d
= a3 =—4+2x2
= ag=—4+4
= a3=0

4th missing term (ay) = a + 3d

= ay=—4+3x2
= a4=—4+6
= ay = 2

5th missing term (a5) = a + 4d
= a5 =—4+ 4 x 2
= as=—-—4+8
= a5 = 4

Hence, 2nd, 3rd 4th 5th missing terms are
-2,0, 2, 4.

(v) We have, as = 38

= a+d=38 (1)
and ag = — 22

= a+ (6 -1d=-22

= a+5d =-22 .(2)

Subtracting equation (2) from (1), we get
a+d =38

a+ bd =- 22
- - +
—4d = 60
60
= d—_4——15

Substituting the value of d in equation (1), we
get ¢ — 15 = 38

= a=38+15=a¢a
So,

= 53
1t missing term = 53

34 missing term (a3)= a + 2d
= a3 =53 +2 x (-15) = ag = 53 — 30
= agz= 23

4th missing term (ay) = a + 3d
= a4=53 +3 x(-15) = a4 =53 - 45
=a,=8
5th missing term (az) = a + 4d
—as =53 +4x (- 15) = a5 = 53 — 60
=a5=-17
Hence, 18t, 31, 4th 5th migsing terms are : 53,
23, 8, — 7.
Q.4. Which term of the AP : 3, 8, 13, 18, ... is 78?
Sol. The given sequence of AP is : 3, 8, 13, 18,

Here,a =3, d=ay—-a;=8-3=5,a, =178
We know that nth term of AP is

a,=a + (n — 14d.
=T78=3+n-1)x5=78=3+5n-5
= 78 + 2 =5n = 5n =80

80

=% - 16
=>n 5

Hence, 16th term of the given AP is 78.

Q.5.Find the number of terms in each of the
following APs :
Gy 7,13,19, .. 205

i) 18, 15%, 13, ..., — 47

Sol. (i) The given sequence of AP is : 7, 13,

19, ..., 205

Here, a = 7, d = a3 — a1 =13 - 7 = 6,

a, = 205

We know that nth term of AP is
a,=a+n-14d

= 205 =7+ (n — 1) x 6

= 206 =7 + 6n — 6

= 6n = 205 - 1

= 6n = 204 = n=21%= 34

Hence, the number of terms = 34.
(ii) The given sequence of AP is

18, 15%, 13, ..., — 47
Here, a =18, d=ay — a;
-1l _18=31_ 13
2 2
_31-36 _ _5
2 2
= d= -3 and a, = — 47
We know that nth term of AP is
a,=a+ (n—-1d
= —47=18+(n—1)x(—g)
5 5
_47-18-2,42
= 7 2n+2
36+5 5
_ 47 = 29+0 2
= 7 2 2
41 5
= —47—? _—2n
N ~94-41 _ 5
2 T2



135 _ _5,

2 2
= n = 27

Hence, the number of terms = 27.

Q.6. Check whether — 150 is a term of the AP
211, 8,5, 2, ..
Sol. The given sequence of AP is : 11, 8, 5, 2,...

=

Here, a =11
d=a2—a1=8—11=—3
and a, = —150

n
We know that nth term of AP is
a,=a+m-1d

= -150 =11 + (n — 1) x (-3)
= -150 =11 — 3n + 3
= —-150 — 14 = - 3n
= -3n = —-164
_ 164 9
= n=7=54§

* n is a natural number, so it is not possible.
Hence, —150 is not a term of given AP.

Q.7. Find the 315t term of an AP whose 11t term
is 38 and the 16! term is 73.

Sol. We have,
a; = 38
= a+ (11 - 1d = 38
= a + 10d = 38 ..(D)
and ag = 73
= a+ (16 — 1)d =73
= a + 15d = 73 ...(2)

Subtracting equation (2) from equation (1), we
get

a + 10d = 38
a + 15d= 73
- 5d=-35
= d=%3d:7

Putting the value of d in equation (1), we get
a+10x7 =38 = a + 70 = 38
= a=38-70=-32
We know that nth term of AP is :
a,=a + (n— d

= a31= - 32 + (31 - 1) x 7
= Az = — 32 + 210
= ag) = 178

Hence, 31st term of AP = 178.
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Q.8. An AP consists of 50 terms of which 31 term
is 12 and the last term is 106. Find the 29t term.
Sol. We have,

n = 50
ag = 12
= a+ (3 — 1d = 12
= a + 2d = 12 (1)
and last term (a5y) = 106
= a + (50 — 1)d = 106
= a + 49d = 106 .(2)

Subtracting equation (2) from equation (1), we
get

a+ 2d = 12
a + 49d = 106
—47d = — 94
-94
= d=_—47=2

Putting the value of d in equation (1), we get
a+2x2=12 =a+4 =12
= a=12-4 =>a =8
We know that ntt term of AP is
a,=a+ (n - 1d

= a29 =8 + (29 — 1) x 2
= a29 =8 + 56
= Qog = 64.

Hence, 29tt term of AP = 64.

Q.9.1f the 3™ term and 9t term of an AP are
4 and - 8 respectively, which term of this AP is
zero?

Sol. We have, a3 =4

= a+@B-1d=4

= a+2d =4 (1)
and ag=-8

= a+0O-1d=-28

= a+8=-38 ...(2)

Subtracting equation (2) from equation (1), we
get

a+2d= 4
+ 8d=-8
- - +
- 6d= 12
N _ 12
-6
= d=-2
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Putting the value of d in equation (1), we get
a+2x((=2)=4
= a—-4=14
= a=8
We know that nt term of AP is :
a,=a + (n - d

= 0=8+@®n-1) x (-2
[ given that a, = 0]
= 0=8-2n + 2
= 0=10 - 2n
= 2n= 10
10
= n= 5 o= 5.

Hence, 5% term of AP is zero.

Q.10. The 17th term of an AP exceeds its 10th
term by 7. Find the common difference.

Sol. We have, ayp—ay =17
>a+1A7-1d -[e+ 10 -1dl =7

= a+16d —a —-9d =17
7 _

= d = 7 = 1

Hence, common difference = 1.

Q.11. Which term of the AP : 3, 15, 27, 39, ... will
be 132 more than its 54th term?

Sol. The given sequence of AP is : 3, 15, 27,
39, ...

Here, a=3

d=ay—a;=15-3 =12
Let nth term of given AP be 132 more than its
54th term

ie. a, = agy + 132
= a+n-1d=3+((5B4-1)
x 12 + 132

=3+(nm-1)x 12 =3 + 636 + 132
= 3+ 12n - 12 = 771
= 12n — 9 = 771
= 12n = 771 + 9
- n = T80

12
= n = 65

Hence 65t term is 132 more than 54t term.

Q.12. Two AP's have the same common differ-
ence. The difference between their 100t terms
is 100, what is the difference between their 1000t
terms?

Sol. Let the two APs, with same common
difference d be
a,a+d,a+ 2d, a + 3d, ..
and b, b + d, b + 2d, b + 3d, ...
According to question,
@100 — b1oo = 100
= a + (100 — 1)d - [b + (100- 1)d] = 100
= a+ 99 - b —99d = 100
= a—b =100 ..(D)
Now, aq999 — b1900 = @ + (1000 — 1)d
— [6 + (1000 — 1)d]
a + 999d
- b —999d

= @1000 = 01000

@1000 — b1000 = @ — b
= 1000 — b1000 = 100
[From equation (1) a — b = 100]

Hence, the difference between 1000th terms =
100.

Q.13. How many three-digit numbers are divis-
ible by 7?
Sol. The list of three digit numbers which are
divisible by 7 is :
105, 112, 119, 126,..., 994.
Let n numbers be divisible by 7.
It is an AP with o = 105, d = 7, a,, = 994.
We know that nth term of AP is

a,=a+ (n— d

- 994 = 105 + (n — 1) x 7
= 994 = 105 + Tn — 7

- Tn = 994 — 98 = 896
- n=8%6 _ 198

Hence, 128 numbers are divisible by 7.

Q.14. How many multiples of 4 lie between 10
and 2507

Sol. Let the multiples of 4 lying between 10
and 250 are : 12, 16, 20,..., 248.

Let the multiples of 4 between 10 and 250 be
n

It is an AP with a = 12, d = 4, a, = 248.
We know that nth term of AP is :

a,=a+ (n-1d
= 248 =12+ (n - 1) x 4
= 248 = 12 + 4n — 4
= 248 = 8 + 4n



= 248 -8 =4n = 4n = 240

240
n = 1 = 60

Hence, 60 multiples of 4 lie between 10 and
250.

15. For what value of n, are the nth terms of
two APs : 63, 65, 67, .. and 3, 10, 17, ..
equal?

Sol. The first given AP is : 63, 65, 67,...

Here, a = 63 d=ay—a

=65 -63 =2

Let nth terms of given two APs are equal

a,=a+ (n - 1d

= a,=63 +(n -1 x 2

= a,= 61 + 2n (D
The second given AP is : 3, 10, 17, ...
Here a=3

d=ay—-a;=10-3=7

a,=a+ (n - 1d
= a,=3 +Tn-17
= a,=—-4+Tn ...(2)
Since, ntt terms of given two APs are equal,
from equations (1) and (2), we get

6l +2n=-4+"T7n
= m - 2n =61 +4 = 5n =265
65

=2 =13
= n 5

Hence, 13t terms of given two APs are equal.
Q.16. Determine the AP whose third term is 16
and the 7t term exceeds the 5% term by 12.
Sol. We have, a3 = 16

a+ (3-1d=16

= a + 2d = 16 ...(1)

and given, 7" term — 5% term = 12

= a7 —ag= 12

>a+ T -Dd-[la+GB-14d =12

= a+6d-a-4d=12 = 2d = 12
12

= d—?—G

Putting the value of d in equation (1), we get
a+2x6=16

= a+12=16=>a=16-12 =4

So, the AP is : a, a + d, a + 2d, a + 3d, ...
ie. 4,4 +6,4+2x%x6,4+3x6, ..

te. 4, 10, 16, 22, ..

Hence, AP is 4, 10, 16, 22, ...

Chapterwise Solution

Q.17. Find the 20t term from the last term of
the AP : 3, 8, 13, .., 253.

Sol. For finding the 20" term from the last
term of AP. We write the given AP in reverse
order as follows : 253, ... 13, 8, 3.
Here, a =253 d=3-8=-5

We know that nth term of AP is :

a,=a+ @n-14d

ag = 253 + (20 — 1) x (- 5)

dgp = 253 + 19 x (=5) = ayy = 253 — 95
a9y = 158

Hence, 20t term from the last term of given
AP = 158.

Q.18. The sum of the 4t and 8t terms of an
AP is 24 and the sum of 6t and 10t terms is
44. Find the first three terms of the AP.

Sol. We have, a4 + ag= 24

=>a+4-1d +a+(8-1d =24

= a+3d+a+7d=24

= 2a + 10d = 24 ..(D)
= a+5d =12 and ag + a1 = 44
=>a+®6-1d+a+ (10-1d =44
=>a+5d+a+9d=44 = 2a + 14d = 44
= a + 7d = 22 ...(2)
Subtracting equation (2) from equation (1), we
get

udu

a + 5d =12
a + 7d = 22
- 2d =-10
- 10
= =j=5

Putting the value of d in equation (1), we get
a+5x5=12
=>a+26=12 =>a =12 - 25 = -13

So, the first three terms of AP are : a, a + d,
a + 2d.

ie.—13, - 13 +5, - 13 +2 x 5

ie. — 13, — 8, — 3.

Hence, the first three terms of AP are — 13,
-8, - 3.

Q.19. Subba Rao started work in 1995 at an
annual salary of ¥ 5000 and received an increment
of ¥ 200 each year. In which year did his income
reach ¥ 70007
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Sol. We have,
Increment of each year = ¥ 200
Income in 1995 = % 5000
Income in 1996 = 5000 + 200
= ¥ 5200
Income in 1997 = 5200 + 200
= ¥ 5400 and so on.

Sequence of salary of Subba Rao is : 5000,
5200, 5400, ..., 7000

as — a; = 5200 — 5000
as — ag = 5400 — 5200
a9 — Q1 = a3 — Ay

200
200

.. The given sequence of salary forms an AP

Here a = 5000

d = 5200 — 5000 = 200
and a, = 7000
We know that nth term of AP is

a,=a+m-1d

= 7000 = 5000 + (n — 1) x 200
= 7000 = 5000 + 200n — 200
= 200n = 7000 — 4800
= 200n = 2200
= -2 S a-u

Hence, in 11th year Subba Rao’s income
reached ¥ 7000.

Q.20. Ramkali saved ¥ 5 in the first week of a
year and then increased her weekly savings by
% 1.75. If in the nth week, her weekly savings
become ¥ 20-75, Find n.
Sol. We have weekly increment = ¥ 1:75
Saving in first week = ¥ 500
Saving in second week
=3%500 +% 175 =% 675
Saving in third week= 675 + 1:75
= ¥ 850...

Sequence of savings of Ramkali is : 5-:00, 6-75,
850, ..., 20-75.

and so on.

ag — ay= 675 — 5:00
as — ag= 850 — 675
Qg — Q1= Qa3 — A

1-75
1-75

.. The sequence of savings of Ramkali forms

an AP
Here, a = 500 d= 675 — 5:00 = 1-75

a, = 2075

We know that ntt term of AP is
a, =a+ (n - 1d

= 20075 =5+ (n-1) x 175
= 2075 =5 + 1:75n — 1-75
= 20-75 = 325 + 1-75n
= 1-75n = 20-75 — 3:25
= 1-75n = 17-50

17-50 1750
= n = T = ﬁ= 10

Hence, in 10th week Ramkali's savings become
T 20-75.

Texthook Exercise 5.3

Q.1. Find the sum of the following APs :
M 2 7 12, ., to 10 terms.

(ii) -37, -33, =29, .., to 12 terms.
(iii) 06, 17, 2:8, .., to 100 terms.
111

(iv) 15°12°10° " to 11 terms.

Sol. (i) The given sequence of AP is : 2, 7, 12,

..., to 10 terms

Here, a= 2
d=ay-a;=7-2=5

and n =10

We know that S, = %[Za + (n — 1)d]

= Sip = 12 x 2+ (10 - 1) x 5]
= S].O = 5[4 + 45]

= 81025)(49:245

Hence, the sum of 10 terms of given AP = 245.

(ii) The given sequence of AP is
- 29, ..., to 12 terms

:— 37, - 33,

Here, a=-37
d = Qg9 — Qq
=—-33 - (- 37)
and n =12

We know that S, = %[Za + (n — 1)d]

= slz=%[2x(—37)+(12—1)x4]
= Sl2 = 6[— 74 + 11 x 4]
= Sl2 6 X (— 30) = — 180

Hence, the sum of 12 terms of given AP = —
180.

(iii) The given sequence of AP is : 0.6, 1.7, 2.8,
..., to 100 terms



0.6
ag — g

1.1 and » = 100
= %[Za + (n — 1d]

Here, a
d
=17-0.6 =

We know that Sy

= S100 = 2002 x 0.6 + (100 — 1) x 1.1]
- S1op = 50[1.2 + 108.9]
- Sy = 50 x 110.1 = 5505

Hence, the sum of 100 terms of given AP =
5505.

(iv) The given sequence of AP is :

l, l, l, ..., to 11 terms
1571210
1
Here, a = 15
d =09 — Qq
- (L_L)
12 15
_ (é;;é) _ 1
“\60/ T 60
and n =11

We know that S, = =[2a + (n — 1)d]

2

= S _1—|:2><—+(11 1)X—J

11 2 60

S [z, J

= Su= 511
N S = 1[1 _] [4+5]

1 15 30

11 9 33

= Suu= 5230 = 20
Hence, the sum of 11 terms of given AP = ;2 .

Q.2. Find the sum of the following AP's given
below:

(i) 7+ 10%+ 14 + ...+ 84 [CBSE 2022]

(ii) 34 + 32 + 30+ .. +10
(iii) -5 + (-8) + (-11) + ... + (-230)
Sol. (i) We have, 7+10%+14+...+84

It is an AP.
Here, a =7

—d=101-7 = g= 21-14 _
2 2

d= Q9 — Qq

[\SREN]

Chapterwise Solution

and [/ =q,=84 = a+ n-0Dd=284

= T+(m-1)x F =84=Lpn_-T-84_7
2 2 2

SN | RN T

2" 32 2 2

7 15447 161

Th = = 161 _ o3
— 2" 2

We know that S,= 2[a + 1]

3823= %[7+84]= % x 91

= Sy = 1046
Hence, Sy3 = 1046%'

(ii) We have, 34 + 32 + 30 + ... + 10
It is an AP.

Here, a = 34 d=ay9 — a;
=32-34=-2

and l=q,=10
= a+ (n-1d =10
=234+ (n-1 x (2=
= -2n +2 =10 - 34
= -2n+2=-24
= - 2n=-24 -2
= —2n = - 26

- 26
= n=j=13
We know that S, = %[a + 1]

Sis %[34”0]: % x 44

S13 = 286
Hence, S35 = 286.
(iii) We have,

-5+ (=8 + (=11 + ..+ (- 230)

It is an AP.

Here, a=-5
d=ay—-—a;=(-8 —-(-5)
=-8+5=-3

and l=a, =-230

= a+ (n—-1d=- 230

=>-5+m-1) x(-3) =-230

= -3n+3=-230+5

= - 3n + 3 =- 225
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= ~ 3n = — 228

= n= 2228 _ 1
-3

We know that S, = %[a + 1]

—  Sp= % [-5 — 230] = 38 x (- 235)
= S76 = — 8930
Hence, S;5 = — 8930.

Q.3. In an AP :
(i) givena=5 d=3, a,=>50, find nand S,.

(ii) given a = 7, a3 = 35, find d and Sy3.
(iii) given a; = 37, d = 3, find a and Sy,.
(iv) given a3 = 15, S4g = 125, find d and ay,.

(v) given d =5 Sq = 75, find g and aq.

(vi) givena=2 d=28,S,=90, find nand a,

(vii) given a =8, g, = 62, S,, = 210, find nand d

(viii) given a, =4, d=2,S,=-14, find n and a

(ix) given a =3, n=28 5, =192 find d

(x) givenl =28, S, = 144, and there are total
9 terms. Find a

Sol. (i) We have, a = 5, d = 3, a,, = 50

We know that a + (n — 1)d = qa,

= 5+4®m-1) x3 =50
= 5+ 3n-3=50
= 3n = 50 — 2 = 48
= n=%38_16
3

We know that S, = %[2(1 + (n — 1d]

- Si = S22 x5+ (16 - 1) x 3]
= S16=8[10+15X3]

=8 [10 + 45]
= S16=8X55=440

Hence, n = 16, S;5 = 440.

(ii) We have, @ = 7, a;3 = 35

We know that a + (n — 1)d = q,

= 7+13-1Dd=35= 7+ 12d = 35

d=28 _

=35 _7= =1
= 12d =35 -7 = 28 2 = 3

We know that S,= %[a + 1]
['.' l = a13 = 35]

13

= Sig= 207+ 35) =%x42=273

Hence, d = g, Si3 = 273.

(iii) We have, d = 3, a9 = 37
We know that a + (n — 1)d = q,
>a+(12-1) x3 =37
=>a+11 x3=37=a+ 33 =37
>a=37-33=4

We know that S,= %[a + 1]

- Si= S04+ 37 = 6 x 41
['.' l = (112 = 37]
812 = 246
Hence, a = 4, S5 = 246.
(iv) We have, a3 = 15, S;; = 125

Now, az = 15
= a+@B-1d=15

[ a,= a+ (n - 1)d]
= a+ 2d =15 ..(D)
and Sio = 125

= %m + (10 — Dd] = 125
[ S, = %{2(1 +(n - l)d}}

:>5[2a+9d]=125:>2a+9d=1§—5

= 2a + 9d = 25 .(2)

Multiplying equation (1) by 2 and subtracting
(2) from it, we get

2a + 4d = 30
2a + 9d = 25
-5d =5
-5 __
= —_5—1

Putting the value of d in equation (1), we get
a+2x(-1)=15=>a-2=15
>a=15+2 =a=17

Now, a;p=17+ (10 -1) x (- 1)
=a1p=17+9x(-1) =>a;=17-9
= ag=8

Hence, d = -1 and a;5 = 8.

(v) We have, d = 5, Sg = 75
:g[2a+(9—1) x 5] = 75
[ S, = %{2(1 +(n - l)d}}



:g[2a+8x5]=7532a+40=75xz
:2a=@—40:>2a=7150;360
L gg . Z210 o -210 -70 _ -3
4T T =952 T 6 3
Now, a9=‘T35+(9—1)x5
[ a,= a+ (n - 1)d]
35 _
3a9=T+(8)x53a9=%+40
4 _ -86+120 85 _ -85
BE Ty T 3T
anda9=%‘
(vi) We have, a =2,d =8, S, = 90
= %[2a+(n—1)d]=90
:%[2><2+(n—1)x8]=90
n
:>§[4+8n—8]=90
= n[8n — 4] = 90 x 2
=812 -4n =180 = 2n%2—-n =45
=22 -n-45=0
=222 -(10-9n —45=0
= 2n2 - 10n + 9n — 45 =0
= 2n(n -5 +9n -5)=0
=>Mn-5@n+9 =0
=>n-5=0o0r2n+9=0
_ __9
=>n =5o0orn-= 9
: - 9. _9
Reject n = 2[.n¢ 2]
So, n =5
Now, a,=a + (n — 1)d
:>a5=2+(5—1)x8:>a5=2+4x8
=a5=2+ 32 = a5 =34
Hence, n = 5 and a5 = 34.
(vii) We have, ¢ = 8, q, = 62, S, = 210
Now S, = 210
- %[a+l]=210
= %[8+62]=210 [+ 1 =a, = 62]
. %x70=210
= 35n = 210

Chapterwise Solution

210

= n=35 =6
Now, a, = 62
= 8 + (6 — 1)d = 62

[+ a, =a+ (- 1d
=8 +5d =62 =5d=62-38

=5d=54=d= 2
Hence, n = 6, d = %
(viii) We have, d = 2, S, = -14,
a, =
= a+n-1)x2 =4
[ a,=a+ (n - 1)d]

= a+2n-2=4=a+2n =4+ 2
= a+2n =6 =a=6-2n ..(1)

Now, S, =-14

= gla+ll =-14

= nl6 —2n + 4 = - 14 x 2
[From (1) Put a = 6 — 2n]

= n[10 — 2n] = - 28

[v1]=aq,=4]

= 10n — 2n2 = — 28

= 2n2 — 10n — 28 = 0

= n2—-5n-14=0

= n2-(7-2n-14=0

= n2—-Tn+32n-14=0

= nn-7+2n-7=0

= n-7n+2)=0

= n—-T7=0o0rn+2=0

= n=7o0rn=-2

Reject n=-2 [ n = -2]

So, n="17

Substituting the value of n in equation (1), we

get a =6-2x17

=>a=6-14 = a=- 8.

Hence, n = 7, a = — 8.

(ix) We have, ¢ = 3, n = 8, S, = 192

ie. Sg = 192

=512 x 3 + (8~ Dd] = 192

= 416 + Tdl= 192 = 6 + Td = ==

=6+ 7d=48 = 7d = 48 — 6

= Td=42 > d= 3 =

Hence, d = 6.
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(x) We have, n = 9, [ = 28, S, = 144

3%[a+l]=144:>g[a+28]=144

144 x 2
9
= a=32-28=4

Hence, a = 4.

Q.4. How many terms of the AP : 9, 17, 25, ...
must be taken to give a sum of 6367

=a + 28 = a + 28 = 32

Sol. The given sequence of AP is : 9, 17, 25,
Here, a = 9

d=a2—a1=17—9=8
and S, = 636 (Given)
= g[Za + (n — 1d] = 636
= %[2x9+(n—1)x8]=636
= n[18 + 8n — 8] = 636 x 2
= n[10 + 8n] = 1272
= 10n + 8n% = 1272
= 8n? + 10n — 1272 = 0
= 4n2 + bn — 636 = 0
= 4n? + (53 — 48)n — 636 = 0
= 4n? + 53n — 48n — 636 = 0
= n(4n + 53) — 12(4n +53)=0
= 4n +53) (n -—12) =0
= 4n + 53 =0o0rn-12=0
= n=- 53 or n = 12

4
Reject, n = —%
['* n cannot be fraction]

So, n = 12.
Hence, 12 terms of the given AP must be

taken to give a sum of 636.

Q.5. The first term of an AP is 5, the last term
is 45 and the sum is 400. Find the number of
terms and the common difference.

Sol. We have, a = 5, [ = a, = 45, S, = 400

= %[a+l]=400 - %[5+45]=4oo
= n x50 =400 x 2 = 501 = 800

800
50
a, = 45

= 16

Now,

>a+m-1d=45=5+ (16 — 1)d = 45
=5+ 15d =45 = 15d = 45 - 5

40 8
= 15d = 40 = d = 5= 3
Hence, n = 16, d = g

Q.6. The first and last terms of an AP are 17
and 350 respectively. If the common difference
is 9, how many terms are there and what is their
sum?

Sol. We have, a =17, d =9, [ = a, = 350

=a+ (n-1d = 350
17+ -19 =350
=17+ 97 — 9 = 350 = 8 + 9n = 350
— 9n = 350 — 8 = 9n = 342
342
= n=? = 38
Now, S,= gla+1 = S = %[1% 350]
= Sss = 19 x 367 = 6973

Hence, the number of terms
= 38 and their sum = 6973.

Q.7. Find the sum of first 22 terms of an AP
in which @ = 7 and 22" term is 149.
Sol. We have, d = 7, n = 22, a9y = 149
= a+ (22 -1)x 7 =149

[ a, =a+ (n - 1]
= a+ 21 x7 =149 = a + 147 = 149
=>a=149 - 147 > a = 2

Now, S,= 2la + 1] = Sp= 202 + 149]
[+ 1 = a, = 149]

= 822 =11 x 151 = 822 = 1661

Hence, S,y = 1661.

Q.8. Find the sum of first 51 terms of an AP
whose second and third terms are 14 and 18
respectively.

Sol. We have, n = 51, ay = 14, a3 = 18
d =as—ay
>d=18-14=>d=4

Therefore, a = a9 —d =14 — 4 = 10

Now, S, g[Za + (n — 1d]

S5 %[2x10+(51—1)x4]



- Sp1 = 2120 + 50 x 4]
- S51 = 2120 + 200]

= Sg = %[220]

= S51 = 51 x 110 = 5610

Hence, S5; = 5610.

Q.9. If the sum of first 7 terms of an AP is 49
and that of 17 terms is 289. Find the sum of first

n terms. [CBSE 2008C]
Sol. We have, S; = 49
= %[2a+(7—1)d] = 49
8, =220+ (0~ D) |

= 24 + 6d = 497X2 — %2 + 6d = 14
= a+3d=1"17 -..(D)
and S17 = 289

% [2a + (17 — 1)d] = 289
= 2¢ + 16d = 28;’;2 2a + 16d = 34
= q+8d=17 (2

Subtracting equation (2) from equation (1), we
get

a+3d="17
a + 8d =17
-5d =-10
= d=—__150=2
Putting the value of d in equation (1), we get
a+3x2=T=a+6=17

= a=T7T-6=1
Now, S, = ’ém +(n -1 dl
= S, =52x1+ (-1 x2

= 8,= g[z +2n -2 =8, = g[zn]
= S,=n?
Hence S, = nZ2.

Q.10. Show that a;, a, .., a, form an AP, where
a, is defined as below :

(i) a, =3+ 4n (i) g, =9 - 5n

Also find the sum of the first 15 terms in each
case.

Chapterwise Solution

Sol. (i) We have, a, = 3 + 4n
Putting n = 1, 2, 3, 4, ... in this equation, we
geta; =3 +4x1
=>a1="7 ao=3 +4 x 2
=a=3+8 =>ay=11 a3=3+4x3
=>a3=3+12 = a3 =15
ay=3+4x4
= a,=3+16=>a4=19 ... and so on.
Therefore, the sequence is : 7, 11, 15, 19, ...
a2—a1=11—7=4
a3 —ag =156 -11 =4
ay—a3 =19 — 15 =4
Qg — Q1 = QA3 — Gy = Q4 — QA3
.. The given sequence forms an AP

Proved
Here a =7, d =ag —a; =11 -7 = 4,
n =15
Now, S, = %[2(1 + (n — 1d]

15

- Sl5=?[2x7+(15—1)x4]
= 815=%[14+14x4]
- Sy = %[14 + 56]
= Sis = % x 70
= 815 =15 x 35
= Sl5 = 525
Hence, Si5 = 525.
(ii) We have, a, = 9 — 5n

Putting n = 1, 2, 3, 4,... in this equation, we
geta; =9-565x1
=2a;=9-5=a =4
=0a9=9-10 = ay=-1
=2a3=9-15 = a3=-6

ay =9 -56x4
= a;=9-20= a4 =-11
Therefore, the sequence is : 4, — 1, — 6, — 11,

a2=9—5>(2
ag=9-5x3

ay—ay=-1-4=-5

a3—a2=—6—(—1)
=—-6+1=-

ay —az = — 11 — (- 6)
=_11+6=-5

. Qg — Q1 = Q3 — Qg9 = Q4 — Qg
.. The given sequence forms an AP.
Proved
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Here,a =4, d=ay-a1=-1-4=-5,n=
15

Now, S, = %[Za + (n — 1d]
15
- S15=7[2>‘4+(15_1)x(_5)]
N Sy = % 8 + 14 x (-5)]
- Si5 = 218 - 70)
= S15 = %X (_ 62)
= 815 =15 x (— 31)
= S15 = — 465
Hence, Si5 = — 465.

Q.11. If the sum of the first n terms of an AP
is 4n — 2, what is the first term (ie, S;)? What
is the sum of first two terms? What is the second
term? Similarly, find the 3", the 10t and nth
terms.
Sol. We have, S, = 4n — n?
Putting n = 1, We get

S; =4 x1-(1)?2
=>5,=4-1=8,=3=a =3
Putting n = 2, we get Sy = 4 x 2 — (2)?
>8=8-4=4=0a;+tay=4
=>3+a3=4=>ay=4-3=1
Now, d=ay—-a;=1-3=-2
as=3+ B3 -1 x(-2) [+ ea,=a+ (n- 1)l
=az=3+2x(-2) =a3=3-4
=a3=-1 alp =3+ (10 - 1) x (-2)
Sap=3+9x (-2 =>a, =3-18=-15
Anda,=3 + (n - 1) x (-2)
=2a,=3-2n+2 =a,=5-2n
Hence, a; = 3, Sy =4, a9 =1, a3 = -1, a1y =
-15 and a, = 5 — 2n.

Q.12. Find the sum of the first 40 positive integers
divisible by 6.

Sol. The first 40 positive integers divisible by

6 are : 6, 12, 18, 24, ..., 240.

Since, each number is divisible by 6. So it is

an AP in which

a=6,d=ay—-a;=12-6=6,n =40
and [ = 240

Now, Syg= 4—20 6 + 240] [ S, = %(a+l)]
= S40 = 20 X 246 = 4920

Hence, the sum of the first 40 positive inte-
gers divisible by 6 = 4920.

Q.13. Find the sum of the first 15 multiples of
8.

Sol. The first 15 multiples of 8 are 8, 16, 24,
32, ..., 120.

Since each number is multiple of 8, So, it is
an AP in which
a=8d=0ay—-0a;=16-8=8n =15 and
[ =120

Now, Sis= %[8 + 120] [ S, = %(a+l)}
= Sl5 = % x 128
= Sl5 = 15 X 64 = 960

Hence, the sum of the first 15 multiples of 8
= 960.

Q.14. Find the sum of the odd numbers between
0 and 50.

Sol. The odd numbers between 0 and 50 are
1,3, 5, 7,., 49.

Since, difference between each two consecu-
tive odd numbers is 2. So it is an AP.

In whicha=1,d=ay—-a;=3-1=2,
l=a, =49

= a+nm-1Dd=49 [+ a+ (n-1)d =a,l
=>1+n-1)x2=49 =1+ 2n -2 =49
=>2n-1=49 =2n =49+ 1 =50

50
= = =2
=n 9 5
n
Now, S, = E[a + 1

38252%[14'49]3825:&)(50

2
= S5 = 25 x 25 = 625
Hence, the sum of odd numbers between 0 and
50 = 625.

Q.15. A contract on construction job specifies
a penalty for delay of completion beyond a
certain date as follows : ¥ 200 for the first day,
¥ 250 for the second day, ¥ 300 for the third day,
etc .., the penalty for each succeeding day being
¥ 50 more than for the preceding day. How much
money the contractor has to pay as penalty, if
he has delayed the work by 30 days?

Sol. We have,

Penalty for the first day = ¥ 200



Penalty for the second day = ¥ 250

Penalty for the third day = ¥ 300

So, the sequence of penalty is : 200, 250, 300, ...
Here, a = 200

The penalty for each succeeding day is ¥ 50
more than for each the preceding day.

So, d = 250 — 200 = 50

and n =30
30
Now, S3p = ) [2 x 200 + (30 — 1) x 50]
[ S, = %{Za +(n - l)d}]
= S30 = 15[400 + 29 x 50]
= Sso = 15 [400 + 1450]
= Ssy = 15 x 1850 = 27750

Hence, the penalty paid for 30 days = T 27750.

Q.16. A sum of T 700 is to be used to give seven
cash prizes to students of a school for their
overall academic performance. If each prize is
T 20 less than its preceding prize, find the value
of each of the prizes.
Sol. Let Ist Prize be T a
Then ond prize = ¥ (@ — 20)
3td prize = ¥ (@ — 20 — 20)
= (a — 40)
Thus, the seven prize are a,
(@ — 20), (@ — 40), ..., (@ — 120)
Since, each prize is Rs. 20 less than its pre-
ceding prize. So it is an AP.
Here first term (a) = @
Common difference (d) = a9 — a;
=a—-20-a=-20
Number of prizes (n)
=7anda, =1 =a- 120
Sum of prizes (S,) = 700

Now, S, = 700
N %[a+a—120]=700
[ Sy =2+ 1)]
= [2a — 120] = 70(,)7X 2
N 2¢ — 120 = 200
- 24 = 200 + 120
- a=222_ 160

So, given prizes are 160, 160 — 20, 160 — 40,
160 — 60, 160 — 80, 160 — 100, 160 — 120,
i.e. 160, 140, 120, 100, 80, 60, 40.

Hence, seven prizes are ¥ 160, ¥ 140, ¥ 120,
¥ 100, ¥ 80, T 60, T 40.

Chapterwise Solution

Q.17. 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 I will plant 1 tree,
a section of class II will plant 2 trees and so on
till class XII. There are three sections of each
class. How many trees will be planted by the
students?
Sol. Trees planted by three sections of class
I=3x1=3
Trees planted by three sections of Class
II=3x2=6
Trees planted by three sections of Class
Mm=3x3=9
Trees planted by three sections of class
IV=3x4=12
Trees planted by three section of class
XII =3 x 12 = 36

.. The sequence of trees is : 3, 6, 9, 12, ..., 36
ag—a1 =6 -3=3
ag—09 =9 —-6=3

12-9=3

Qg — Q1 = Q3 — Qg = a4 — QA3

a4 —ag =

.. The given sequence of trees forms an AP.
Herea =3, d =a9—-a;=6-3=3, ¢,
=1=236,n=12
Total number of trees will be planted
= Sn

n 12
—2[a+l]—2[3+36]
=6 x 39 = 234

Hence, the total number of trees will be
planted = 234.

Q.18. A spiral is made up of successive semi-

circles, with centres alternately at A and B, starting

with centre at A, of radii 0.5 cm, 1.0 cm, 1.5 cm,

2.0 cm .. as shown in figure. What is the total

length of such a spiral made up of thirteen
22

consecutive semicircles? (Take n = 7)
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Sol. Let [y, Iy, I3, l4, ..., l;3 be the lengths
(Circumferences) of semicircles of radii r; =
05cm, rg =10 cm, r3 = 15 cm, ry = 2:0 cm,
. respectively. Then

ll=TCr1=TEXO‘5=%Cm=f

ly =nrg =nx 10 =ncm =

lg =mrg =1 x 1:5 = 157 cm

22 33
=15 X7 = g om
ly=mry =mnx 20 =21 cm = %cm

li3 = mrig = T x 6.5 = 6.5 cm

=6.5><2,72cm
143
=?cm
The sequence of length of spiral is :
11 22 33 44 143
70771077
v g2 11 _11
A 7
ag—ay = 33-22 _ 1
3 2 7 7 7
a,—az=44_33 - U
4 3 7 7 7

. az—a1=a3—a2=a4—a3
.. The sequence of length of spiral forms an
AP.

11

Here a = 7
d=a —a—@—g—E
- @2 1_7 7 7
l=1473,andn=13

Now, the length of such a spiral made up of
thirteen consecutive semicircles = S;g

_13[11,143) [Lg _»n

= S13 = 2[7+ 7] ['S” 2(‘”1)]
_ 13[154 13

= Sl3—2|:7]2>813—2x22

- Si3 = 13 x 11 = 143

Hence, the length of a spiral made up of thir-
teen consecutive semicircles = 143 cm.

Q.19. 200 logs are stacked in the following
manner : 20 logs in the bottom row, 19 in the
next row, 18 in the row next to it and so on (see
in figure). In how many rows are the 200 logs
placed and how many logs are in the top row?

Sol. Sequence of logs row-wise is as follows:

20, 19, 18, 17, ...
ag—ayp =19 -20=-1
ag—ag =18 -19 =-1
ay —ag =17 - 18 = -1

Qg — a1 = a3 — Qg = 0y — A3
- Sequence of logs row-wise forms an AP.
Here,a =20, d =a9—-a;=19-20=-1, S,
= 200

520 + (n = Dd] = 200
nfl2 x 20 + (n — 1) x (=1)] = 200 x 2
n[40 — n + 1] = 400
n[41 — n] = 400
41n — n? = 400
n? — 41n + 400 = 0
n? — 25n — 16n + 400 = 0
nin — 25) — 16(n — 25) = 0
(n—-25)(n-16) =0
n—-25=0o0rn-16 =0
n=25o0rn =16
n =25
Number of logs in top row
= ags = 20 + (25 — 1) x (1)
[ a, =a+ (n - 1)d]
=20-24=-4
— 4 is not meaningful
So, we reject n = 25.
: n =16

B O L L R



..Number of logs in top row
=a15 =20 + (16 — 1) x (-1)
=20-15=5

Hence, the number of rows

= 16 and the
number of logs in top row = 5.

Q.20. In a potato race, a bucket is placed at the
starting point, which is 5 m from the first
potato and the other potatoes are placed
3 m apart in a straight line. There are ten
potatoes in the line (see figure).

]

A competitor starts from the bucket, picks
up the nearest potato, runs back with it,
drops it in the bucket, runs back to pick up
the next potato, runs to the bucket to drop
it in, and she continues in the same way
until all the potatoes are dropped in the
bucket. What is the total distance the com-
petitor has to run ?

Sol. Distance run to pick up the 15t potato
=2x5=10m

Distance run to pick up the 24 potato
=2x(5+3) =16m

Distance run to pick up the 3 potato
=2x(B+3+3)=22m

Distance run to pick up the 4th potato
=2xB+3+3+3=28m
The sequence of distances is 10, 16, 22, 28.

o o o o ¢ o f

5m 3m 3m 3 . [ . . .

Qg — A1 = 16 — 10 = 6
ag — Qg = 22 — 16 = 6
ay, —ag = 28 - 22 =6

. Qg — Q1 = Q3 — Qg9 = Qg — Qg
. The sequence forms an AP.

Here, a =10, d = a9 —a; =16 — 10 = 6,

n =10

Now, total distance run by a competitor = Sy,

%[2 x 10 + (10 -1) x 6]

s, = 2120+ (n - D) |

5[20 + 9 x 6]

5[20 + 54] = 5[74] = 370 m
Hence, the total distance run by competitor =
370 m.

Chapterwise Solution

Textbhook Exercise 5.4
(Optional)*

* These exercises are not from the

examination point of view.

Q.1. Which term of the AP : 121, 117, 113, ...
is its first negative term ?
Sol. The given sequence of AP is 121, 117, 113,

121
a9 — aq
=117 - 121 = - 4
Let nth term of AP be the first negative term,
then

Here a
d

a,=a+ n-1d<0

= a+n-1d<0
=121+ (n - 1) x(-4) <0

= 121-4n+4 < 0

= 125 —4n < 0 = 125 < 4n
= 4n>125:>n>%
= n > 31:25

Hence, 32th term of the AP is the first negative
term.

Q.2. The sum of the third and the seventh terms
of an AP is 6 and their product is 8. Find the sum
of first sixteen terms of the AP.
Sol. Let a be the first term and d be the
common difference of AP. Then,
According to question :

as +a; =6
>a+@B-Dd+a+((7T-1d=6

= a+2d +a+6d=6
= 2a + 8d = 6
= a+4d = 3
= a=3-4d ..Q1)
And a3 x a; = 8
= (@ + 2d)a + 6d) = 8

= B -4d + 2d)(3 — 4d + 6d) = 8
[From equation (1) put ¢ = 3 — 4d]

= B-2d) B3+ 2d) =8

= 9 _-4d2 = 8

= 4d?2 =9 - 8

= 4d? = 1
2=l=+l

= ==

Case I @ If d=%

Putting the value of d in equation (1), we get
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a=3—4x% —~a=3-2=aqa=1

Now Si = %[2x1+(16—1)x%}

:>Sle= 8|:2+%j|:> SlG= SX%Z 76

Case II - If d = —%
Putting the value of d in equation (1), we get
1
10 [
a=3 X 2
= a=3+2=5
Now, Sy = E[2x5+(16—1)x(_l)]
2 2
= SIS = 8|:10 - %J
= S16 = 8 X g = 20

Hence, S = 76 or S;5 = 20.

Q.3. A ladder has rungs 25 cm apart (See fig-
ure). The rungs decrease uniformly in length
from 45 c¢m at the bottom to 25 cm at the top.
If the top and the bottom rungs are 2 % m apart,

what is the length of the wood required for the
rungs?

n

e —m————
N —

45 cm

Sol. We have,
Gap between two consecutive rungs = 25 cm
Distance between bottom and top rungs

= Z%m = 250 cm

250
=+
25

Since, rungs are decreasing uniformly in
length from 45 cm at the bottom to 25 cm at

Number of rungs = 1=11

the top.
Therefore, the lengths of rungs form an AP
in which a = 45, a;; = 25
. Required length of wood for rungs
=S

11 .. _n
?(45 + 25) [ S, = 2(a+l)}

12—1x70

385 cm or 3.85 m

Hence, required length of wood for rungs =
3.85 m.

Q.4. The houses of a row are numbered con-
secutively from 1 to 49. Show that there is a value
of x such that the sum of the numbers of the
houses preceding the house numbered xis equal
to sum of numbers of the houses following it.
Find this value of x
Sol. Let there be a value of x such that the
sum of the numbers of the houses preceding
the house numbered x is equal to the sum of
the numbers of the houses following it i.e.:
House No. 1, 2, 3, ..., (x — 1), x,

(x + 1), ..., 49.
Sxfl = S49 - Sx

x-1 _49
= = 1+x-1)] = 9

Now,

[1+49]—§[1+x]

[Sn = %(a + l)}

gl(x) = %X50—§[1+x]
%2

—x xZ+x
2 + 2 49 x 25
- x2 —x+x2 +x _
2
- %: 1225 = 22 = 1225

X

U
|

1225

= x= 41225 = x =+ 35.
Since, x can't be negative. Therefore, x = 35.
Q.5. A small terrace at a football ground

comprises of 15 steps each of which is 50 m long
and built of solid concrete.

Each step has a rise of im and a tread of %m

(see figure). Calculate the total volume of concrete
required to build the terrace.



Sol. We have, Length and breadth of each step

are 50 m and %

Height of first step = i m

m respectively.

. 1 1 2
Height of = =+===
eight of second step 4+4 1 m
Height of third step = 1, 1.1.3
4 4 4 4
and so on.
Volume of concrete to build the first step

= 50Xlxl - 25 m3
2 4 4
[+ Volume of cuboidal step = L. x B x H]

Volume of concrete to build the second step

= 50xLix2
274
=50 3

4

6

Chapterwise Solution

Volume of concrete to build the third step

= 50xL1x3
2 4
= % m3 and so on.
The sequence of volume of concrete of steps
e . 25 50 75
S
_ 50 25 _ 25
P2mU = T Ty
e, 15 50 _25
3727 44 4
ag — Q9 = Qg9 — Q7
.. The sequence forms an AP in which a = 24—5
25
and d = 1

Now, total volume of concrete
= Sum of volumes of concrete to build 15 steps

= S35

- E[2x§+(15—1)x§]

2 4 4

15[ 25 25 15[25 175]
= —| — — = —| —+ —

2 [2 1 4} 2l2 "2
= 15,200 _ 15 50 = 750 m3

2 2
Hence, the total volume of concrete

= 750 m3.

Triangles

Texthook Exercise 6.1

Q.1. Fill in the blanks using the correct word
given in the brackets :

(i) All circles are ... (congruent, similar)
(ii) All squares are (similar, congruent)
(iii) All triangles are similar (isosceles,
equilateral)

Two polygons of the same number of sides
are similar, if (a) their corresponding angles
are .. and (b) their corresponding sides
are ... (equal, proportional)

(i) similar. (ii) similar.

(iii) equilateral

(iv) (a) equal and (b) proportional.

(iv)

Sol.

Q.2. Give two different examples of pair of :
(i) Similar figures (ii) non-similar figures

Sol. (i) (a) Pair of equilateral triangles are
similar figures.

(b) Pair of circles are similar figures.

(ii) (a) A pair of a triangle and a square are
non-similar figures.

(b) A pair of a square and a rectangle are non-
similar figures.

3. State whether the following quadrilaterals
are similar or not.
3cm

D c
| [

1-5cm

1-5cm 3cm 3cm

1-5cm

P 15cm  Q

A 3cm B
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Sol. The two quadrilaterals PQRS and ABCD
are not similar because their
corresponding angles are not equal.

Texthook Exercise 6.2

Q.1. In given figure (i) and (ii), DE || BC. Find EC
in (i) and AD in (ii)

A

A
15cm 1cm 1-8cm
D £ D E
72cm
3cm 54 cm
B 6) c® (i) ¢
Sol. (i) we have, AD = 1'‘5 cm, AE = 1 cm, DB
=3 cm
and DE | BC
AD _ AE _ 15 _ 1
DB EC -0 EC
= EC = 30 _ 2
1-5
Hence, EC = 2 cm.
(ii) We have, DB = 72 cm, AE = 1:8 cm, EC
= 54 cm and DE| BC
AD _ AE _ AD _ 18
DB = EC 72 54
= AD = T2x18 _ 94
5-4
Hence, AD = 24 cm.

Q.2. E and F are points on the sides PQ and
PR respectively of a APQR. For each of the
following cases, state whether EF || QR :

(i) PE=39cm EQ =3 cm, PF = 3-6 cm and

FR = 2:4 cm.
(i) PE=4cm, QE = 45 cm, PF = 8 cm and
RF = 9 cm.

(iii) PQ = 128 cm, PR = 2:56 cm, PE = 0:18 cm
and PF = 0-36 cm.
P

Q R
Sol. (i) we have PE = 39 ecm, EQ = 3 cm, PF
= 36cm and FR = 24 ¢cm

36

24

PE _ 39

EQ 390

PF
Now, — = 1-3 and FR = =15
PE , PF
EQ FR
o EF is not parallel to QR.
(ii) We have,
PE =4 cm, QE = 45 cm, PF = 8 cm
and RF = 9 cm

Now PE_ 4 _8 mqPE_8
’ EQ 45 9 FR_ 9
PE _ PF
EQ FR
EF || QR

(iii) We have,
PQ = 128 cm, PR = 2:56 ¢cm, PE = 0-18 c¢m
and PF = 0-36 cm,

EQ = PQ - PE = 128 - 018 = 1'1 cm, R =
PR — PF = 256 — 0:36 = 22 cm.

PE_018 9 _ . PF_036_9
Now, £~ 11 " 5™ FR™ 22 55
PE _ PF |
EQ - FR EF | QR
Q.3. In given figure, if LM || CB and LN || CD,
AM _ AN
prove that AB - AD
B
/'\(\
A L c
N
D
Sol. Given : In OABCD,
LM || CB and LN || CD
To prove : AM _ AN
AB AD
Solution : In AACB
LM | CB (given)
AM AL
MB = LC (1)
In AACD LN | CD (given)
AN AL
—_ = — ...(2
ND LC @)
From (1) and (2), we get
AM _ AN _ MB _ ND
MB ND * AM AN
MB ND . .
D = =411
= AM +1 AN + [Adding 1 both sides]



N MB + AM _ ND + AN
AM AN
AB _ AD AM _ AN
=M - AN % AR~ AD Hence Proved

Q.4. In given figure DE || AC A

and DF || AE. Prove

BF _ BE_
that FE- EC B E E [¢]
Sol. Given : In AABC DE || AC and DF || AE
To prove : BF _ BE
prove : FE ~ EC
Proof : In ABAE,
DF | AE (given)
BD _ BF
E - FE ..-(1)
In AABC, DE || AC (given)
BD _ BE
B AD = EC ..(2)
From (1) and (2), we get
BF _ BE
FE = EC Hence Proved
Q.5. In given figure DE || P
OQ and DF || OR. Show /K
that EF .
o || OR AN
Sol. Given : In APOQ,
DE || OQ and in APOR, ﬁ
DF || OR
To prove : EF || QR Q R
Proof : In APOQ DE || 0Q (given)
PD _ PE
DO = EQ (D
In APOR DF | OR (given)
PD _ PF
E - FR ..-(2)
PE _ PF
From (1) and (2), we get EQ - FR
EF | QR [By converse of BPT]

Hence proved
Q.6. In given figure, A, B, P
and C are points on OP,
OQ and OR respectively
such that AB || PQ and
AC || PR. Show that BC ||
QR. B C

0
P

Chapterwise Solution @

Sol. Given : In figure A, B and C are points
on OP, OQ and OR respectively such that AB
| PQ and AC | PR.

To prove : BC | QR

Proof : In AOPQ

AB || PQ (given)
OA _ OB
AP - BQ ..(1)
In AOPR, AC || PR (given)
oA _ oc
AP - CR ..(2)
0B_ oC
From (1) and (2) we get BQ- CR
Thus B and C are respectively points on sides
OB oC
0Q and OR of AOQR, such that BQ - CR

= BC | QR

Q.7. Prove that a line drawn through the mid-
point of one side of a triangle parallel to another
side bisects the third side. (Recall that you have
proved it in class IX). A

Sol. Given : A AABC in
which D is the mid-point
of AB and DE || BC and

Hence Proved

D, E
meeting AC at E. !
To Prove : AE = EC
Proof : Since, DE || BC R

AD _ AR ...((:1)
DB EC
But AD= DB
[+ D is the mid point of AB]
AD _ AE _ AE _
AD EC EC
= AE = EC. Hence Proved

Q.8. Prove that the line joining the mid-points of
any two sides of a triangle is parallel to the third
side. (Recall that you have done it in class IX).
Sol. Given : A AABC in which D is the mid-
point of AB and E is the mid-point of AC
To prove : DE || BC A

Proof : Since D and E are
the mid-points of AB and
AC respectively
Therefore,

AD=DB — AD_
DB

1
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AE

and AE = EC = EC™ 1
AD _ AE
DB  EC
= DE | BC Hence Proved

Q.9. ABCD is a trapezium in which AB || DC and
its diagonals intersect each other at the point O.
A0 _ CO.

BO DO D c
Sol. Given : A trapezium
ABCD in which AB || CD
and its diagonals AC and
BD intersect at O.

A0 _ CO A B
BO DO

Construction : Draw OE || AB through O, which
meets AD at E.

Proof : We have,

Show that

To Prove :

EO || AB (By construction)...(1)
DC | AB (given) ...(2)
From (1) and (2), we get EO || DC
AE AQ
ED = OC ..(3)
In ADAB EO | AB
DE _ DO
EA =~ OB
AE BO
ED - OD ..(4)
AOQ BO
From (3), (4), we get oC = oD
AOQ CcO
= BO - DO Hence Proved

Q.10. The diagonals of a quadrilateral ABCD
intersect each other at the point O such that

A0 _ CcO

Show that ABCD is a trapezium.

BO DO
Sol. Given A
quadrilateral ABCD

whose diagonals AC and
BD intersect at a point O
such that

A0 _ CO

BO = DO A B
To Prove : ABCD is a trapezium i.e. AB || DC.
Construction : Draw OE || DC which meets AD
at E

Proof : In AACD, OE || DC (By construction)

A0

AE

oC = ED ..(D)

AO _ CO .
But, BO - DO (given)

AO _ BO
From (1) and (2), we get

AE _ BO
But, OE | DC (By construction) ...(4)
From (3) and (4), we get
AB | CD

Hence, ABCD is a trapezium. Hence Proved

Texthook Exercise 6.3

1. State which pairs of triangles in below
figures are similar. Write the similarity
criterion used by you for answering the
question and also write the pairs of similar
triangles in the symbolic form :

B .5 c Q 4 R
D
L
6
2&4
M 2 P E 5 F

(iii)

M
E 6,
2~5.h5
N L

w @
b
A D o (vi)
80° 0
25 5
80°, 80° 80° 30°,
B 3 c E 6 F E F Q R
)
Sol. (i) In AABC and APQR
ZA= /P = 60° /B = £Q = 80°
£ZC= /R = 40°
By AAA similarity criterion. AABC~ APQR.

(ii) In AABC and AQRP



AB _2_1 _ BC_25_ 1
QR 4 2 RP ~ 5 2
AC 3 _1
PQ " 6 2
AB _ BC _ AC
QR ~ RP ~ PQ
By SSS similarity criterion
AABC ~ AQRP
(iii) In ALMP and ADEF
LM 27 MP 2
DE- 4 = 0675 EF—5—04
LP 3
DF = 6 ~ 5
LM _ MP _ LP
DF EF DF

. These two triangles are not similar
because they do not satisfy the SSS
similarity criterion.

(iv) In AMNL and AQPR «ZM = £Q = 70°

MN 25

PQ - 6 - 0-42 (approx)
ML 5

QR =10 - 0°

MN ML

PQ QR

These two triangles are not similar
because they do not satisfy the SAS
similarity criterion.

(v) In AABC and AFDE /A = /F = 80°
AB  AC
DF EF

These two triangles are not similar
because they do not satisfy the SAS
similarity criterion.

(vi) In ADEF and APQR
/P = 180° — (80° + 30°)
= «/P=180° - 110° = £P = 70°
Now, «D= /P = 70° /E = /ZQ = 80°
By AA similarity criterion
ADEF ~ APQR.

Q.2. In given figure AODC ~ AOBA, /BOC =
125° and ZCDO = 70°. Find «DOC, «DCO and
Z0AB.

[+ AC is not given]

D C
70°

OX' )125°

&

A B
Sol. We have, ZCDO = 70° and ZCOB = 125°

Chapterwise Solution @

~~ BD is a line and CO ray on it
/DOC + «COB = 180°
= /DOC + 125° = 180° = #DOC = 180° -125°
= /DOC = 55°
In ACOD, we have
/DOC + «DCO + #CDO = 180°
[Sum of /s of a triangle is 180°]

= 55° + «DCO + 70° = 180°

= 125° + «DCO = 180°

= /DCO = 180° — 125°

= /DCO = 55°

Now AODC~ AOBA (given)

: Z0AB = /DCO
(Corresponding /s of similar As)

= Z0AB = 55°

Hence, «DOC = 55°, /DCO = 55°, ZOAB = 55°.

Q.3. Diagonals AC and BD of a trapezium ABCD
with AB || DC intersect each other at the point
O. Using a similarity criterion for two triangles,
0A _ OB

oC OD’

Sol. Given : ABCD is a trapezium in which AB
|| DC. Its diagonals AC and BD meet at O.

OA OB A B

show that

To Prove : oC ~oD v
Proof : In AOAB and AOCD
Z0AB = Z0CD
[+~ AB || DC
.. Alternate /s are equal] D c
/AOB = ZCOD (Vertically opposite £s)
.. AOAB ~ AOCD (By AA similarity criterion)
OA _ OB,
oc - oD Hence Proved
ven fi QR _ QT _
4. In given figure Qs ~ PR and /1 = Z2.
Show that APQS ~ ATQR.
T
P
1 2
Q S R
iven : QR _ QT _
Sol. Given : Qs - PR and £1 = /2
To Prove : APQS ~ ATQR
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Proof : We have Q_g = g—; .1
and/1 = /2
= PR = PQ, ..(i1)
From (i), (ii), we get

QR QT QS PQ

QS T PQ T QR T QT

[Taking reciprocals of both sides]
Thus in APQS and ATQR, we have

ZQ = ZQ (Common)
QS PQ
andQR = QT
APQS ~ ATQR

[By SAS similarity criterion]
Hence Proved

5. S and T are points on sides PR and QR of
APQR such that /P = £ZRTS. Show that
ARPQ ~ ARTS. R

Given : S and T

are points on

sides PR and QR

of APQR such that S T

/P = /RTS
To Prove :
ARPQ ~ ARTS.

Sol.

Proof : In ARPQ and ARTS.
/P = /RTS (given)
/R = ZR (common)
Z/RPQ ~ ARTS
(By AA similarity criterion)
Hence Proved
Q.6. In given figure, If A

AABE = AACD, show
that AADE ~ AABC.

Sol. Given :
AABE = AACD D E
To Prove :
AADE ~AABC
Proof :
.- AABE = AACD B c
AB = AC and
AD = AE [CPCT]
:@ =1andA—D=1 :@=A—D
AC AE AC AE
Now, In AADE and AABC, we have
AB _AD _ AB _ AC
AC T AE ~ AD ~ AE

/DAE = /BAC (each = ZA)
AADE ~ AABC.
[By AA similarity criterion]
Hence Proved
Q.7. In given figure altitudes AD and CE of AABC
intersect each other at the point P. Show that :
(i) AAEP ~ ACDP (ii) AABD ~ ACBE
(iii) AAEP ~ AADB (iv) APDC ~ ABEC.

and

C
O
P
A E B
Sol. Given : CE 1. AB and AD 1 BC.
To Prove : (i) AAEP ~ ACDP

(ii) AABD ~ ACBE
>iii) AAEP ~ AADB
(iv) APDC ~ ABEC.
Proof : (i) In AAEP and ACDP
Z/AEP = /CDP (each = 90°)
/APE = /CPD
(vertically opposite £s)
AAEP ~ ACDP
(By AA similarity criterion)
Hence Proved
(ii) In AABD and ACBE
/ADB = /CEB (each = 90°)
/B = /B (common)
AABD ~ ACBE
(By AA similarity criterion)
Hence Proved
(iii) In AAEP and AADB
Z/AEP = ZADB (each = 90°)
/PAE = /DAB (same angle)
AAEP ~ AADB
(By AA similarity criterion)
Hence Proved
(iv) In APDC and ABEC
/PDC = /BEC (each = 90°)
/PCD = /BCE (same angle)
APDC ~ ABEC
(By AA similarity criterion)
Hence Proved

Q.8. E is a point on the side AD produced of
a parallelogram ABCD and BE intersects CD at
F. Show that AABE ~ ACFB.



B C
Sol. Given : E is a point on side AD produced
of a || gm ABCD and BE intersects CD at F.

To Prove : AABE ~ ACFB.
Proof : In AABE and ACFB.
/AEB = ZCBF
(alternate interior /s)
/A = £C
(opposite Zs of a ||gm )
AABE ~ ACFB

(By AA similarity criterion)
Hence Proved

Q.9. In given figure, ABC

and AMP are two right M 7

triangles, right angled at B

and M respectively. Prove

that :

(i) AABC ~ AAMP.

(ii) CA _ BC, A B P
PA MP

Sol.

Given : AABC and AAMP are two right angled
triangles right angles at B and M respectively.

To Prove : (i) AABC ~ AAMP
a & BC
PA ~ MP

Proof : (i) In AABC and AAMP.
/ABC = ZAMP (each = 90°)
ZA = ZA (common)
AABC ~ AAMP
(By AA similarity criterion)
Hence Proved

(ii) AABC ~ AAMP
CA _ BC
PA ~— MP

(corresponding sides of similar triangles)
Hence Proved

Q.10. CD and GH are respectively the bisectors
of ZACB and ZEGF such that D and H lie on sides
AB and FE of AABC and AEFG respectively. If
AABC ~ AFEG, show that:

Chapterwise Solution E
AC

. CD _ .
G) GH ~ FG (ii) ADCB ~ AHGE

(iii) ADCA ~ AHGF

Sol.

Given : CD and GH are respectively the
bisectors of ZACB and ZEGF such that D and
H lie on the sides AB and EF of AABC and
AEFG and AABC ~ AFEG.

To Prove : (i) ADCB ~ AHGE
.. .... CD AC
(ii) ADCA ~ AHGF (iii) GH TG
Proof : (i) AABC ~ AFEG (given)
/ACB = ZEGF

(corresponding /s of similar As)

= %AACB - %LEGF [CD and GH
are bisectors of ZC and ~£G.]

D H
B cC F G
= /DCB = ZHGE (1)
and /B = /ZE
(corresponding /s of similar As)
= /DBC = ZHEG ..(2)

From (1) and (2), we have
ADCB ~ AHGE Hence Proved
(ii) In ADCA and AHGF «C = £G
(corresponding /s of similar As)
/ACD = /HGF
[CD and GH are bisectors of ZC and ZG]
(1)
/A = /F
(corresponding /s of similar As) ...(2)
/ADC = /FHG
(third Zs of two triangles) ...(3)
ADCA ~ AHGF.
(By AAA similarity criterion)
Hence Proved

(iii) - ADCA ~ AHGF.
cD _ AC
GH ~ FG

(corresponding sides of similar As)
Hence Proved
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11. In given figure, E is a point on side CB
produced of an isosceles triangle ABC with
AB = AC. If AD L BC and EF L AC, prove
that AABD ~ AECF.

A

Sol. Given : AB = AC, AD 1 BC and EF 1 AC.

To Prove : AABD ~ AECF
Proof : AB = AC (given)
/B = «C [- Zs opposite

to equal side are equal]
Now, In AABD and AECF,
Z/ABD = ZECF [+ 4B = «(C]
/ADB = /EFC = 90°
[~ AD 1 BC and EF 1 AC]
/ABD ~ AECF
(By AA similarity criterion)
Hence Proved
Q.12. Sides AB and BC and median AD of a
triangle ABC are respectively proportional to
sides PQ and QR and median PM of APQR (see
figure below). Show that AABC ~ APQR.

A P

B D c Q M R

AB _ BC _ AD

Sol. Given : ﬁ = Q_R - PM
To Prove : AABC ~ APQR.
AB_ BC _AD
Proof : PQ= QR PM (given)
AB 2BD _ AD

= PQT 2QqM PM
[~ BD = CD and QM = MR]
AB  BD _ AD
= PQ -~ QM PM
: AABD ~ APQM

(By SSS similarity criterion)
/B = /Q
(Corresponding /s of Similar As)
Now, in AABC and APQR.

AB BC .

ﬁ = Q_R (given)

/B = £Q (Proved above)
AABC ~ APQR

[By SAS similarity criterion]
Hence Proved
Q.13. D is a point on the side BC of a triangle

ABC such that ZADC = ZBAC. Show that CA2 =
CB.CD

Sol.

Given : /ADC = Z/BAC
To prove : CA2 = CB.CD
Proof : In AABC and ADAC

ZADC = /BAC (given)
/C = ZC (common)

AABC ~ ADAC
(By AA similarity criterion)
A
B D C
_ AB _ BC _ AC
DA AC DC
_ CB _ CA
CA CD
= CA? = CB x CD. Hence Proved

Q.14.. Sides AB and AC and median AD of a
triangle ABC are respectively proportional to
sides PQ and PR and median PM of another
triangle PQR. Show that AABC ~ APQR.

Sol. Given : In AABC and APQR

AB _ AC _ AD
PQ ~ PR PM
To Prove : AABC ~ APQR

Construction : Produce AD to E such that AD
= DE and PM to N such that PM = MN Join
CE and NR.



2N n
B D Q M R
e N
Proof : In AADB and AEDC
AD = ED (By construction)
BD = CD (AD is median)
/ADB = /CDE
(vertically opposite /s)
AADB = AEDC
(By SAS Congruence criterion)
= AB = EC (By CPCT) (1)
Similarly, APMQ = ANMR
(By SAS congruence criterion)
= PQ = NR (By CPCT) ...(2)
N AB _ AC_aD (given)
o PQ = PR~ PM give
. EC _ AC _ AD
NR -~ PR PM
[From (1) and (2), AB = EC
and PQ = NR]
EC AC _ 2AD EC AC _ AE

= NR~ PR 2PM ~ NR_ PR PN
[By construction AD = DE and PM = MN]

AACE ~ APRN
(By SSS similarity criterion)
/Z1 = /3 ..(3)
(Corresponding /s of similar triangles)
Similarly £2 = /4 .(4)

Adding (3) and (4) we get
Z1 + £2 = Z3 + /4.

= /A = /P.
Now AABC and APQR.
/A = /P (Proved above)
AB AC .
ﬁ = PR (given)
AABC ~ APQR

(By SAS Similarity criterion)

Hence Proved _,

Chapterwise Solution

Q.15. A vertical pole of length 6m casts a shadow
4m long on the ground and at the same time
a tower casts a shadow 28 m long. Find the
height of the tower. (CBSE 2023)

Sol. P

A O () N
c 4m B R 28m Q
Let AB be the vertical pole of length 6m casts
a shadow BC and PQ be the tower casts a
shadow QR. Let height of tower be x m. Join
AC and PR.
In AABC and APQR /B = £Q (each = 90°)
ZC = /R (Angle of elevation of the Sun)
AABC ~ APQR (By AA similarity criterion)

AB  BC

PQ T QR

[Corresponding sides of similar triangles]
6 _ 4 _ 6x28 B

© = 28 == = x = 42

Hence, height of tower = 42 m.

Q.16. If AD and PM are medians of triangles
ABC and PQR, respectively where AABC ~ APQR,

prove that AB _ AD
PQ PM
B D cQ M R

Sol. Given : AD and PM are medians of AABC
and APQR respectively and AABC ~ APQR.

To Prove : ?—g = %
Proof : AABC ~ APQR
AB AC BC
PQ = PR QR (1)
(corresponding sides of similar triangles)
AB BC AB 2BD
PQ T QR T PQ T 2QM
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[+ AD and PM are medians
.. BD = CD and QM = MR]

AB BD

:ﬁ = QM and /B = ZQ
[Corresponding /s of similar As ABC and

PQR]

AADB ~ APMQ
[By SAS similarity criterion]
AB _ AD
PQ PM
(Corresponding sides of similar As.)
Hence Proved

Coordinate Geometry

Texthook Exercise 7.1

Q.1. Find the distance between the following
pairs of points :
i @ 3,4 D
(iii) (a, b), (- a, - b)
Sol. (i) Let the given points be A(2, 3) and B(4,

1), then AB= f4-2)2 +(1-3)2
22+(-22 =>AB=Vi+4 =8
= AB = 2x2x2 = 242

Hence, distance (AB) = 22
(ii) Let the given points be P(- 5, 7) and

Q- 1, 3), then PQ= /(- 1+ 5)% + (3 - 7)

= PQ =42 +(-4?2 =PQ= 16+ 16
=>PQ =32 > PQ =V4x4x2
= PQ = 42

Hence, distance (PQ) = 4+/2
(iii) Let the given points be P(a, ) and Q(—

a, — b), then PQ = /(- a — a)? + (- b - b)?
= PQ = /(- 20)2 + (- 2b)2

- PQ = VI A = PQ = i@ 15
= PQ= 24?1 b2

Hence, the distance (PQ) = 242 + 02 .

Q.2. Find the distance between the points (0, 0)
and (36, 15). Can you now find the distance
between the two towns A and B.

G (-5,7, (1,3

YA North

B (36, 15)

15 km

(0,0)A 36 km = X

East

Sol. Let the given points be A(0, 0) and B(36,
15) then AB= /(36 — 0)2 + (15 — 0)2

= AB= /(36)? + (152 = AB

= 1296 + 225 = AB = 1521

= AB = 39

Hence, distance between two towns = 39 km.
Q.3. Determine if the points (1, 5), (2, 3) and (-
2, — 11) are collinear.

Sol. Let the given points be A(1, 5), B(2, 3) and

C(- 2, — 11). Then. AB = /(2 —1)2 + (3 - 5)2

=AB= 12 +(-2? = AB=1+4=+5
= 2-24 (approx)

BC= /(- 2 - 2)% + (- 11 - 8)2

= BC= C 47 + C14? = BC = Vig + 196
= BC= 212 = 253 = 14-56 (approx)

and, AC = /(-2 -1 + (- 11 - 5)2

= (=32 +(-16?2 = 9+ 256

= AC= +265 = 16-28 (approx)

Now, AB + BC = 2:24 + 1456 = 168
AC = 1628
AB + BC = AC

Hence, the given points (1, 5), (2, 3) and (-2,
—11) are not collinear.

Q.4. Check whether (5, — 2), (6, 4) and (7, - 2)

are the vertices of an isosceles triangle.
Sol. Let the given points be A(5, — 2), B(6, 4)
and C(7, — 2), then

AB = (6 -5+ (4 +2)?
= J(1)? +(6)2 = V37
BC = (7-6)2 +(-2-4)2

D2 + (- 6)2



AB = BC
Therefore, the given points are the vertices
of an isosceles triangle.

Since,

Q.5. In a classroom, 4 friends are seated at the
points A, B, C and D as shown in figure. Champa
and Chameli walk into the class and after
observing for a few minutes Champa asks
Chameli, “Don't you think ABCD is a square ?”
Chameli disagrees. Using distance formula, find
which of them is correct ?

10
9
8
; | @
6
w
Z 5
<, A c|®
s @«
2
1 0|®

i 2 3 4 5 6 7 8 9 10
Columns

Sol. From the figure, coordinates of A, B, C,
D, are respectively (3, 4), (6, 7), (9, 4), (6,1)

AB = (6 - 3)% + (7 - 4)?
= AB = /32 + (32
=V9+9
= AB = 18 = /3 x3x 2 = 3v2
BC = (9-6)% + (4 - 7)2
= BC=B82+(-32 =.9+9
= BC = V18 = V/3x3x2 = 32
CD = (6 -9)2 + (1 - 4)2
= CD=.-32+(-32% =v9+9
= CD = /18 = v/3x3x2 = 3V2
DA = /(3-6)2 + (4 -1?

= DA = /(- 3)2 + (3)2

= DA = 579
= DA = V18 = V3 x3x2 = 32
Now,  AC = \(9-37 +(4-4)?

Chapterwise Solution

B(6,7)
A C(9,4)
(3.4)

D(6, 1)
= AC= (6)? +0
= AC= 36 = 6
and, BD= (6 - 6) + (1-7)?
= BD= .36
= BD = 6.

Since, AB = BC = CD = DA and diagonal AC
= diagonal BD.

Therefore, ABCD is a square.

Hence, Champa is correct.

Q.6. Name the type of quadrilateral formed, if
any, by the following points, and give
reasons for your answer :

G -1-2),0,0,-1,2), (30

@) - 3,5), @, 1,03, -1 -4

(iii) (4, 5), (7, 6), (4, 3), (1, 2)

Sol. (i) Let the given points of the quadrilateral

be A(- 1, — 2), B(1, 0), C(- 1, 2) and D(- 3, 0).

Join AC and BD

AB= 1 + 12 +(0 + 2)2
= AB= (2)% +(2)?
= Ja+4=18
= V2x2x2=2V2
BC= {J(-1-12% +(2-0)2

= BC= /(- 2)2 + (2)

= BC= J4+4-48
= 2x2x2=2/2
C (-1,2)
D B(1,0)
(_310)
A(-1,-2)
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CD = /(-3 + 12 +(0 - 2)2

= CD = /(- 2)2 + (- 2)2
= CD=JV4+4=+8 =2x2x2=2V2
DA = \J-1+3)?%+(-2-0)?

= DA = /(2)% + (- 2)2
= DA=44+4=V8=12x2x2=2V2
Thus, AB = BC = CD = DA.

Now, AC = -1+ 12 + (2 + 2)2

= Jo+(4)? = V16 = 4

and BD = (- 3-1)2 +(0 - 0)?

= J(=4)2 +0
= BD= .16 =4
Since, AB = BC = CA = DA and diagonal AC
= diagonal BD
Therefore, given points form a square.

(ii) Let the given points of the quadrilateral be
A(- 3, 5), B3, 1), C0, 3) and D(- 1, — 4).

Join AC and BD

A(-3,5)

/B(3,1)
D(:1,—4) - C(0,3)
AB = 3+3)2+(1-5)2
= J6)? + (- 4)? = 36 + 16
= AB = 52 =+2x2x13 = 2413
BC = 0-3)2+(3-172
= J(=3)? + (22
= BC = J9+4=+13
CD = \J(-1-02+(-4-3)?
CD = V1+49 =50
= CD = 5x5x2 = CD = 52
AD = J-1+3)?2 +(-4-5)?

V@22 + (=92 = /4181
= AD= /85
AC= (0 +3)2 + (3 - 5)2

= AC= (3?2 + (-2 = J9+4
= AC= 13
BD= \/(-1-3)2 + (- 4 - 1)2

J(= 4)2 + (- 5)2

= V16 + 25
= BD= /41
Now, AC + BC = /13 + 413 = 2/13
AB = 2413

Since, AC + BC = AB.

Therefore, A, B, C are collinear. So, the given
points do not form any quadrilateral.

(iii) The given points of a quadrilateral be A(4,
5), B(7, 6), C(4, 3) and D(1, 2). Join AC and BD
B (7,6)

(4,5)A

C(4,3)

D(1,2)

N7 - 4)2 + (6 -5)2

AB
= AB = 32 +@?
= AB = §971=+10
BC = J4-72+3-67
= BC = Jc32+(-32
= BC = \9:9-i8
= V3x3x2=3V2
CD = Ja-42+@2-37?
= CD = 3?2 +(1?2
= CD = J§+1=+10
DA = J4-1?%+(5- 27
= DA = @3 + 372
= DA = J9+9 = V18 = 3.2

Thus, AB = CD and BC = DA
Now, AC = (4 - 4)? + (3 - 5)2
= AC = \Jo+(-2?
= AC = V4 =2

BD = J1-72+(2-6)2




= BD = -6?2+(-4?

= BD = V36+16

= BD = /52 =+2x2x13
= 2413

. Diagonal AC # diagonal BD.

Since, opposite sides are equal but diagonals
are not equal.
Therefore, the
parallelogram.

given points form a

Q.7. Find the point on the x-axis which is equidistant

from (2, - 5) and (- 2, 9). (CBSE 2022)

Sol. Let the given points be A(2, — 5) and B(—

2, 9) and let the required point be P(x, 0), then
PA = PB

= PA2 = PB2

=@ -22+0+52=(x+ 22+ (0-9)?

= x2+4—4x + 25 =x2+ 4+ 4x + 81

= x2 —4x + 29 = x2 + 4x + 85
= x2 — 4x — x2 — 4x = 85 — 29
56

= — 8x = 56. = x= = x = -7

-8
Hence, the required point = (- 7, 0)

Q.8. Find the values of y for which the distance
between the points P(2, — 3) and Q(10, ) is 10
units.

Sol. The given points are P(2, — 3) and Q(10,

y)
and PQ= 10 units

PQ = /10 - 22 + (y + 32
= 10 = {8)2 + y2 + 9 + 6y
= 10 = /64 + y2 + 9 + By
= 10 = 73 + y2 + 6y
= 100 = 73 + y2 + 6y
= y2 + 6y + 73 — 100= 0
= y2 + 6y —27=0
= ¥y2 4+ (9 -3y -27=0
= y2 4+ 9y -3y —27=0
= yy +9) -3y +9=0
= (y+9) (y —3)=0
= y+9=0o0ry-3=0
= y=—9o0ry=3.

Hence, y = — 9 or 3.

Chapterwise Solution

Q.9. If Q(O, 1) is equidistant from P(5, — 3) and
R(x, 6), find the values of x. Also find the distances
QR and PR

Sol. The given points are P(5, —-3), Q(0, 1) and
R(x, 6)

~+ Q is the equidistant from P and R.

PQ= RQ
= PQ2= RQ?
=>0-52+1+32 =0-x2+1-26)?
= (- 52+ (42= (- x?2 + (- 5)?
= 25 + 16= x2 + 25
= 25 — 25 + 16= x2
= x2= 16
= x==+4
Case I'If x = 4
Now, QR = (x - 02 + (6 - 1)2
= QR = /x2 1 (5)2
= QR = J4)? + 25
= J16 + 25
= J41 [ x = 4]
and PR = (x - 5?2+ (6 + 3)2
= Ja-52+©9? [vx=4
- PR = JC 17+ 81
= PR = V1+81 =+/82
Case II'If x = — 4
QR = J(x - 0)2 + (6 - 1)2
= QR = x2 1 (5)2
= J(-4)2 + 25
['v x = — 4]
= QR = V16 + 25 = V41
and PR = J(x - 5)2 + (6 + 3)2
= PR = /(-4 -5)% + (9)2
= PR = /(- 9)% + 81
= PR = 81 + 81
= PR = {162 = V9 x 9 x 2
= 92
Hence, x = =+ 4, QR = 41 and PR =
/82 or 9+/2.
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Q.10. Find a relation between x and y such that
the point (x, y) is equidistant from the points (3,
6) and (- 3, 4).
Sol. Let P(x, y) be the equidistant from the
points A(3, 6) and B(- 3, 4), then

PA= PB
= PAZ = PB?
> B -x2+(6-y)?2
= -3-x2+ (4 -y?
=9 +x2 - 6x + 36 + y2 — 12y

=9 +x% + 6x + 16 + y2 — 8y
=x2 +y2 + 6x — 8y + 6x + 12y — x2 — y2

=45 — 25
= 12x + 4y = 20
= 3x + y=5
= 3x+y-5=0

Hence, the required relation is 3x + y — 5 =0

Texthook Exercise 7.2

Q.1. Find the co-ordinates of the point which
divides the join of (- 1, 7) and (4, — 3) in the ratio
2 : 3.

Sol. Let P(x, y) be the required point

By section formula co-ordinates of P are

2 3
A(-1,7) P (x,y) B (4,-3)
myxy + My,
Y= my +m,
mYys + Moyy
YE my +my
Here, x; = -1,y =7, x9 = 4, y = — 3 and
my;:mg=2:3
2x4+3x(-1)
- YT TTovs
2x(-3)+3x7
v o= 2+3
8-3 -6+21
YT YT
= x=§ y=§:>x=1
5’ 5 ’
y =3

Hence, the co-ordinates of required point are
(1, 3).

Q.2. Find the co-ordinates of the points of
trisection of the line segment joining
4, -1) and (-2, -3).

Sol. Let P and Q be the points of trisection of

AB.
i.e. AP=PQ = QB
Let AP=PQ = QB = K
A(4,-1) P Q B(-2,-3)
PB= PQ + QB = 2K
and, AQ= AP + PQ = 2K
AP : PB=K:2K=1:2
and, AQ : QB=2K: K =2 : 1.
Therefore, P divides AB in the ratio
1: 2.

By section formula the co-ordinates of P are

m1x2 + m2x1
x =

my, + my
myy + Myy;
Y5 m o+ my
_1><(—2)+2><(4)
= *= 1+2
_1><(—3)+2><(—1)
Y = 1+2
_72+8 _7372
= X = 3 7y_ 3
N -5
= 3'Y7 73
= x =2,y = —g

So, the co-ordinates of P are (2, —g)

Now, Q divides AB in the ratio 2 : 1.
By section formula, co-ordinates of Q are

m Xy + mgyXy
X =

ml+m2
mYe + Moy
Y= my o+ my
2x(-2)+1x(4)
- *= 2+1
2x(-3)+1x(-1)
Y= 2+1
-4+4 -6-1
I T A
= x =0, y=—§



So, the co-ordinates of Q are (0, —%)

Hence, co-ordinates of trisection are (2, —é)

3
and (0, - g)

Q.3. To conduct sports day activities in your
rectangular shaped school ground ABCD, lines
have been drawn with chalk powder at a distance
of 1Tm each. 100 flower pots have been placed
at a distance of Tm from each other along AD,
as shown in figure. Niharika runs %th the distance

of AD on the 2nd line and posts a green flag.

Preet runs éth the distance AD on the eighth line

and posts a red flag. What is the distance between
_Dr C

IR R R K

12 3 4 5 6 7 8 9 10

both the flags ? If Rashmi has to post a blue flag
exactly half way between the line segment joining
the two flags, where should she post her flag ?

Sol. From the figure taking A as origin (0, 0),
x-axis along AB and y-axis along AD, we will
determine the co-ordinates of the green flag
and red flag.
Now, the green flag in 2nd line and its distance
parallel to AD.

AD = ; x 100 = 25 m.
So, the co-ordinates of green flag are (2, 25)
we mark this position as G.
Similarly, co-ordinates of red flag = (8, 20), we
mark this position as R.

Now,the distance between G and R

= J8-2)2 + (20 — 252 = /(6)? + (- 5)2

Chapterwise Solution

= 36 +25 = 6l
Position of the blue flag is the mid point of GR.
Co-ordinates of blue flag
_(2+38 25+20)_ 10 45) ‘
‘(2’ 2 ‘(2’2)‘(5’225)
It means that blue flag is in the 5th line and

at a distance of 225 m along the direction
parallel to AD.

Hence, distance between G and R =+/61m,

and blue flag in 5th line at a distance of 22-5
m.

Q.4. Find the ratio in which the line segment
joining the points (- 3, 10) and (6, — 8) is divided
by (- 1, 6).
Sol. Let the required ratio be mq : my
By section formula, we have
myxg + MgXy
x =

my + my
myy; + Myy;
Y= my+my
my x 6+ my x (- 3)
= -1= m; + my
my x (= 8) + my x 10
6 = my + my
6m; — 3m,
= -1-= m; + my
6 - 8m; + 10m,
- m; + my
6m,; — 3mgy
Now,—/—————=-1
m1+m2
= 6m1—3m2=—m1—m2
= 6m1+m1=3m2—m2
= ml— m2 :>m2 —,7
=>mp:img =2:7

Hence, the required ratio is 2 : 7

Q.5. Find the ratio in which the line segment
joining A(1, — 5) and B(- 4, 5) is divided by the
x-axis. Also find the coordinates of the point of
division.
Sol. Let the required ratio be £ : 1
By section formula, we have

myxg + MgXy

Y= m +m,
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mYy, + Myy,

my + my
Ex(—4)+1x1
= * = k+1
Ex5+1x(-5)
Y= k+1
-4k +1 5k -5
== T Y haa

Since, point lies on x-axis, so its ordinate is
zero.

5k -5
= 0= kE+1
= 5kR-5=0

5
= k—5—1

So, the required ratio is 1 : 1

Putting the value of £ we get co-ordinates of
the point of division.

_—4x1+1  5x1-5
S TV T G B
_—4+1 _5-5
= X = 2 ’y_ 2
= x=7;y=0

Hence, required ratio = 1 : 1 and co-ordinates

-3

(%)

Q.6. If (1, 2), (4, y), (x, 6) and (3, 5) are the
vertices of a parallelogram taken in order, find
x and y.

Sol. Let given vertices of a parallelogram be
A(1, 2), B4, y), C(x, 6) and D(3, 5). Join AC and
BD.

We know that diagonals of a parallelogram bisect
each other

of the point of division =

D (3, 5)

B (4,y) C (x, 6)
So, O is the mid point of AC as well as that
of BD. Co-ordinates of mid point of AC = Co-
ordinates of mid point of BD.

- (1+x 2+6)_(4+3 y+5)
2 2 /) " U2 2

N (1+x §) _ (Z y+5)
2 ’2) 7 \27 2
1+x ) (7 y+5)
J4) = (£
= (2 2’ 2
l+x 7 y+5
= B —Zand 2 =4
= 1+x=7;2andy+5=8
= x=7T—-1landy=8-5
= x =6andy =3

Hence, x = 6 and y = 3

Q.7. Find the co-ordinates of a point A, where
AB is the diameter of a circle whose centre is (2,
- 3) and B is (1, 4).

Sol. Let the co-
ordinates of

point A be (x, A

B

¥). ) \ 0@-3 [1.9
-» Ois the mid
point of AB
.. Co-ordinates of O are

2 = x-zrl and — 3 = yJ2r4
= 4 =x+1
and -6=y+4
= 3=xand - 10 = y
= x =3 and y = — 10

Hence, co-ordinates of point A are (3, — 10).

Q.8. If A and B are (- 2, - 2) and (2, - 4),
respectively, find the co-ordinates of P such that

AP = %AB and P lies on the line segment AB.
Sol. Let the co-ordinates of P be (x, y), we have

A(-2,-2) P (x, y) B(2,-4)
AP:%AB
AP + PB = AB
:%AB+PB=AB:>PB=%—%AB.
4
= PB = 7AB
3 AB
AP 7 AP 3.7
“PB T 4 = PB - 774
4,8
7
AP 3

= PB T 1



By section formula, the co-ordinates of point
P are

my Xy + MyXy MYy + Moy
Y= omemy, YT m e my
3x2+4x(-2)
- *= 3+4
3x(—4)+4x(-2)
Y= 3+4
6 -8 -12 -8
= x =gy s
o e o 2,2
7’ 7
Hence, co-ordinates of P are (— %, - %) .

Q.9. Find the co-ordinates of the points which
divide the line segment joining A(- 2, 2) and B(2,
8) into four equal parts.

Sol. Let P, Q, R be three points that divides

the line segment joining A(-2, 2) and B(2, 8)
in four equal parts.

o e

A2 P a : 2.9)

Since Q is the mid point of AB.
Therefore, co-ordinates of point Q are

2+2 2+8) .
( 9 g te. (0, 5)

Similarly, P is the mid point of AQ.
Therefore, co-ordinates of P are

(52258 ies (-1 )
2 2 ) U

and R is the mid point of QB.
Therefore, co-ordinates of R are

(0 +2 5+ 8) . (1 Q)
9 ) 9 L.e., 5 9
Hence, the required co-ordinates are

(_ L %)7 (0, 5) and (1, %)

Chapterwise Solution

Q.10. Find the area of a rhombus if its vertices
are 3,0), 4, 5), 1,4 and (- 2, — 1) taken in
order.

Sol. Let co-ordinates of vertices of a rhombus
be A(3, 0), B(4, 5), C(-1, 4) and D(- 2, - 1), then

AC= J(-1-3)% + (4 - 0)2

= AC= /(- 4)? + (4)?

= AC= 16 + 16

= AC= V32 =2x2x2x2x2
= 42

and, BD= (-2 -4)% + (- 1-5)

= BD= /- 6)% + (- 6)

= BD= 36 + 36

= BD= 72

= BD= /6 x6x2

= BD= 6.2

Now, area of rhombus

(Product of diagonals)
x AC x BD

= x 4-/2 x 62

= 24 square units

|
NI NI N =

Hence, area of rhombus = 24 square units.
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Introduction to Trigonometry

Texthook Exercises 8.1

Q.1. In AABC, right-angled at B, AB = 24 cm, BC
= 7cm. Determine :

(i) sin A, cos A (i) sin C, cos C

Sol. (i) In a right triangle ABC we have
/B = 90°, AB = 24 cm and BC = 7 cm.
By Pythagoras theorem, we have
AC?2 = AB? + BC?
= AC2? =242 + 72 = 576 + 49
= AC? =625 = AC = 625 =25

C
25¢cm
7 cm
A 24 cm B
o A_BC_ T _AB _24
. sin A= AC - 325 andcosA—AC =35
. 7 24
Hence, sin A = 951 Cos A = %5

(ii) For trigonometric ratio of ZC,
We have base = BC = 7 cm
Perpendicular= AB = 24 cm
Hypotenuse= AC = 25 cm

. AB 24 BC 7

. sin C= AC = 95 and cos C = AC = 25
. 24 7
Hence, sin C = o5 1 COS C = 25

Q.2. In figure, find tan P — cot R

Sol. We have, PQ = 12 cm, PR = 13 cm.
In right APQR, £Q = 90°
By Pythagoras
theorem, we have

PR?Z = QR? + PQ?

= (132 = QR? + (12)

P

= QR2 — (13)2 _ (12)2 12.cm 13 cm
= QR2= (13 + 12) (13 - 12)
= QR2Z = 25
=>QR=+25 =5 1\
Q R
_ QR _ 5
cot = PqQ 12

For trigonometric ratio of /P, we have
Base= PQ = 12 cm

Perpendicular= QR = 5 cm
Hypotenuse= PR = 13 cm

QR 5

tan P= _PQ__12

Nowtan P — cot R = 2> -2 =0
ow,tan P — co = 13713 =

Hence, tan P — cot R = 0.

Q.3. If sin A = % Calculate cos A and tan A.

Sol. Consider a right triangle ABC in which
/B = 90°
BC _3
AC 4
Let BC = 3%k and AC = 4k, where % is a positive
integer.
By Pythagoras theorem, we have
C

Then sin A=

A B
AC? = AB? + BC?
= (4k)? = AB? + (3k)? = AB? = (4k)? — (3k)?

= ABZ = 16k2 — 9k2 — ABZ = 72
= AB = 7k
cos Ac AB _ YTk T
' T AC 4k 4
3k
and tan A= BC 2k _ 3

AB ik 7
_ _ 3
Hence, cos A = 4,tanA— NG

Q.4. Given 15 cot A = 8, find sin A and sec A.
Sol. we have, C
15 cot A= 8§;

8
= cot A= 15

Now consider a right triangle 15
ABC, in which
/B

cot A

90°
8

15




N AB _ 8
BC 15
Let AB = 8% and BC = 15k, where % is a positive
integer.
By Pythagoras theorem, we have
AC2 = AB? + B(C?

= AC? = (8%)2 + (15k)2 = AC2 = 64k2 + 225k2
= AC? = 289%2 = AC = /289%2 = 17k.

~sin A= BC _ 15k _ 15

AC 17k 17
AC 17k 17

andsecA:AB—W— 3

15 and sec A = 17,

Hence, sin A = 17 3

%, calculate all other

trigonometric ratios.
Sol. Consider a right triangle ABC in which
/B = 90°,

Q.5. Given sec 6 =

AC _13

ZCAB = 0, sec 0 = AB 12

Let AC = 13k and AB = 12k, where %k is a
positive integer.

13K

A 12K B

By Pythagoras theorem, we have
AC2 = AB? + B(C2

= (13%k)2 = (12k)2 + BC?

= BC2 = (13k)2 — (12k)2

= BC2 = (13%k + 12k) (13k — 12k)
= BC2 = 25k x k = 25k2

= BC = /25k2 = bk

BC _ 5k _ 5

sin ® = A¢ ~13% ~ 13

AB 12k 12
cos 0= A0 T 13% 13

BC _ 5k _ 5
tan 0 = Ap ~ 127 T 12

AB _ 12k _12
BC 5k 5

cot O

Chapterwise Solution
AC 13k 13

cosec O = BC " B5% 5
. 5 12
Hence, sin 0 = 13> cos 06 = 13’
5 12 13
tan9=12,cot6= 5,cosec6= 5

Q.6. If ZA and ZB are acute angles such that
cos A = cos B, then show that ZA = ZB.

Sol. Let us consider right triangle ABC in
which #C = 90° and cos A = cos B.

Draw CD 1 AB.

In right triangle ADC, ZADC = 90°.

AD
cos A= AC ..(1)
In right ABDC, /BDC= 90°
BD
cos B= BC ...(2)
B
D
A c

According to question, cos A = cos B

AD_ BD _ AD_ AC
= AC~ BC = BD~ BC
= AADC ~ ABDC [By SSS similarity criterion]
= /A = /B

CD
[each = o] ]

[corresponding /s of two

similar As are equal]
Hence Proved

Q.7. If cot 0 = g evaluate : A

.. (1 + sinB)(1 - sinB)

@) (1 + cosO)(1 — cosB)

(i) cot? 0

Sol. (i) Consider a triangle

ABC in which /B = 90°, 9

Z/ACB = 0 c 7k B

8k

and cot 0 = %

_ BC _ 7
AB ~ 8

Let BC = 7k and AB = 8k, where %k is a positive
integer,
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By Pythagoras theorem, we have
AC2 = BC? + AB2

= AC2 = (7Tk)? + (8k)2 = AC? = 49k2 + 64k2
= AC2 = 113k2 = AC = V113 &

AB 8k 8

L sin = 25 = =
s AC 113k 113
d coso= B¢ A T
and cos 0= '~ = 3% - Vi3
Now, (L*sn01-sin®) _ 1-sin%g
OW> (1+cos0)(1-cos®) — 1-cos20
2
D2 - (i)
_ V113
= —7 5
1? - (—)
V113
[ (@ + b)a — b) = a2 — b?]
[ 64 113-64 49
_ 113 _ _ 113 _ 113 _ 49
1_ 49 113 — 49 64 64
113 113 113
.. BC)2 (7k)2
2 0 — 2 _ (BLY _ (1=
(ii) cot* 6 = (cot 0)* = (AB A
_ (2)2 _ 49
—\8) T 64
. (1 +sinB)1 —sinB) _ 49
Hence, (1) (1 + cos®)( - cos) ~ 64
) cot2 0 = 29
(ii) cot* 6 = 64
1—tan? A
Q.8. If 3 cot A = 4, check whether ———— =
1+ tanc A

cos? A - sin?2 A or not.
Sol. Consider a triangle ABC in which /B

90° and 3 cot A = 4
4 AB 4
= cot A = 3 = BC " 3

Let AB = 4% and BC = 3%, where £ is a positive
integer.
C

3k

By Pythagoras theorem, we have
AC2 = AB? + B(C?

= AC2 = (4k)? + (3k)2 = AC2 = 16k2 + 9k2
= AC2 = 25k2 = AC =+/25k2 = AC =5k

i A BC _3k _3

SIt & = AC 5k 5

AB _ 4k _ 4

cos A = AC " 5% 5

BC _3k _3

tan A = AR T 1% " 1

1-tan2A _
1+ tan? A

w
I

—
|
&l
=
[op]

-

+

&le
[y
2}

20 = — X = = —
16 25 25

e
16 7 16 7
2

(o)}

16
and, RH.S. = cos? A — sin? A

_(é)z_(§)2_&_i
~\5 5/ T 25 25

16 - 9 7

= %5 =% .. LH.S. = RH.S.
_ 2
Hence,—1 tan2 A _ cos?2 A — sin? A
1+ tan® A

Q.9. In triangle ABC, right angled at B, if

1, .
tan A = L find the value of :

(i) sin A cos C + cos A sin C
(ii) cos A cos C — sin A sin C
Sol. In right triangle ABC, ZB = 90°

1 BC 1
and tan A = 73T AB - 3
Let BC = & and AB = /3 k, where £ is positive
integer.

C




By Pythagoras theorem, we have
AC2 = AB? + BC2= AC? = (V3k)? + k2
= AC2 = 3k2 + k2 = 4k2

= AC = J4r2 =2k
. BC _ k& _1
sin A= 2C 2% 2
_AB 3k B
and cos A = AC - 9k " 9
Now, for trigonometric ratio of ZC, we have
Base= BC =%

Perpendicular= AB =/3%
Hypotenuse = AC = 2k

sin Co AB _ Y3 _ B
- AC 2k 2
. BC_k _1
s ©¥="AC "2k 2
(1) sin A cos C + cos A sin C
1,13 V3 _ 1.3 4 _
=3%3t 9 g Tyty =1
(ii) cos A cos C — sin A sin C
V3,11 V3 _ VB _N3_
- 272 2 2 7 4 4 —

Hence,
(1) sin A cos C + cos Asin C =1
(i1) cos A cos C — sin A sin C = 0.

Q.10. In APQR, right angled at Q, PR + QR =
25 ¢cm and PQ = 5 cm. Determine the values of
sin P, cos P and tan P.
Sol. In right APQR, ZQ = 90°, PQ = 5 c¢cm
and PR + QR = 25 cm = PR = 25 — QR
By Pythagoras theorem, we have
PR? = PQ? + QRZ2
(25 — QR)2 = (5)2 + QR?

— 625+ QRZ-50 QR =25+ QRZ
= QRZ-50QR - QR? = 25 — 625
= —-50 QR = - 600 = QR
- 600
—50 =12 cm
and PR= 25 - 12 = 13 ecm
Cain po QR _12
- S E= PR T 13 L T
P 5cm Q

Chapterwise Solution

b_PQ_5
€S = PR 13
QR _ 12
tan P = PQ 5
. 12 5
Hence, sin P = 13 ©0s P = 13 and
tan P = %

Q.11. State whether the following are true or
false. Justify your Answer.

(i) The value of tan A is always less than 1.

(i) sec A =

5 for some value of ZA.

(iii) cos A is the abbreviation used, for the
cosecant of ZA.

(iv) cot A is the product of cot and A.

(v) sin 0 = % for some angle 0.

Sol. (i) False. Because tan 60° = /3 > 1
(ii) True. Because value of sec A is always >
1.

(iii) False. Because cos A is abbreviation used
for cosine A.

(iv) False. Because cot is meaningless without
an angle.

(v) F alse. Because sin 0 > 1.

Texthook Exercises 8.2

Q.1. Evaluate the following :
(i) sin 60° cos 30° + sin 30° cos 60°
(ii) 2 tan2 45° + cos? 30° — sin? 60°
(i) cos45°

sec 30° + cosec 30°

sin 30° + tan45° — cosec60°

(iv) sec30° + cos60° + cot45°
5c0s8260° + 4sec230° — tan245°
W) 5 2
sin“30° + cos“30°
Sol. (i) sin 60° cos 30° + sin 30° cos 60°
V3 V3,11
= — X— 4+ — X —
2 2 2 2
_ 3.1 _
= 4+4 =1
Hence, sin 60° cos 30° + sin 30°
cos 60° = 1.
(ii) 2 tan? 45° + cos2 30° — sin? 60°

- (5] ]
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= 2x1+ _§=2 _—43724\/5

- 11
5cos260° + 4sec? 30° — tan? 45°
) ) 2
sin“ 30° + cos“ 30°

1 2 2
(iii) cos 45° 2 5 x (1) +4x (l) - (1)2

Hence, 2 tan? 45° + cos

sec30° 1 cosec30° 2 49 2 V3 5
” B +(2)
1 2 2
= 2 = L \/g 5 X l + 4 X é - ].
2+ 2V3 2 2+2%3 = 3
5 L3
V3 V3
= = 5 16 15 +64-12 67
2v2 + 26 7 2(v2 + V/6) =Z+§_1=712 _12 _ 67
_ _B3x(2-6) 1+3 4 1 12
2(v2 + \/6)(v2 - /6) H 4 4
[Multiplying numerator and deno- ence,
inator by (45 _ g )l 5cos? 60° + 4sec? 30° — tan?45° _ 67 .
mnator by {v2 - /6 sin? 30° + cos2 30° 12
_ V6 - V18 _ V6 — 32 Q.2. Choose the correct option and justify your
2[(+2)2 - (/6)?] 2(2 - 6) choice:
_J6-32 _ (38V2-6) @ 2tan30° _
T o2x(-4) 8 1+ tan230°
450 (a) sin 60° (b) cos 60°
Hence cos o . o
’sec30° + cosec 30° (c) tan 60 (d) sin 30
_ l _ (ii) 1- tan245° —
8(3\/_ V6) . 1+ tan245°
(Gv) sin 30° + tan 45° — cosec 60° (a) tf‘m 90° (b) 1
sec30° + cos 60° + cot45° (c) sin 45° (do
l+1_l 3 2 33 -4 (iii) sin 2A = 2 sin A is true when A =
_ 2 V3 _ 2 B3 _ 243 (a) 0° (b) 30°
2 1 2 3 4 + 343 ° o
“~ +=+1 = 4+ 2 Z T IN9 (c) 45 (d) 60
5 ot 5T e 2003
. 2 °
_33-4_ 23 (1V)L§00=
T 2B 4+38 1 — tan®30 '
(33 — 4)(4 — 38) (a) cos 60° (b) sin 60°
= 4+ 334 - 3B (c) tan 60° (d) sin 30°
[Multiplying numerator and Sol. () (a)
denominator by (4 — 3+/3)] 2x L
2tan30°  _ V3
_ —(4—;3\/5)(4—23@) _ _(4_3\/§)2 : 1 + tan2 30° 1+(i)2
(4)% - (3+3) 16 — 27 3
_ —(16 +27 -2443) _ 43 - 2443 9 2
_11 11 = ﬁ :\/—§:£X§:\/—§:Sin60°
sin 30° + tan 45° — cosec60° 141 4 V3 4 2
Hence, 3 3

sec30° + cos 60° + cot45°



(i) (d)
1-tan%45° _ 1-(1)?
1 + tan? 45° 1+ (1?2
_1-1_0 _
T1+1 2 0
(iii) (a) *+ When A = 0°
L.H.S.= sin 2A = sin 2 x 0°
=sin 0°=0
RH.S.=2sin A =2 x sin 0°
=2x0=0
in other option we shall find that
L.H.S. # R.H.S.
@iv) (c)
1
2tan30c  _ 2%
1 - tan? 30° 1_(i)2
3
2 2
.3 _ 8 _ 2 38 _ & _ o
= i =% = J§X2 = /3 = tan 60
3 3
Q.3. If tan (A +B)=+/3 andtan(A-B) = %;
0° < (A + B) <90° A > B, find A and B.
Sol. We have
tan(A + B)= /3
= tan(A + B)= tan 60°
= A + B= 60° ..(D
1
and tan(A — B) = N
= tan(A — B) = tan 30°
= A - B=30° ...(2)
Adding equation (1) and (2), we get
A + B= 60°
A - B=30°
2A = 90°
= A= % = A = 45°

Substituting the value of A in equation (1), we
get 45° + B = 60°

= B= 60° - 45° = 15°

Hence, A = 45° and B = 15°.

Q.4. State whether the following are true or

false. Justify your answer.
(i) sin(A + B) = sin A + sin B.

Chapterwise Solution

(ii) The value of sin 0 increases as 0 increases.

(iii) The value of cos 0 increases as 0 increases.

(iv) sin 0 = cos 0 for all values of 6.

(v) cot A is not defined for A = 0°.

Sol. (i) False. Taking A = 30°, B = 60°
LHS= sin (A + B) = sin (30° + 60°)

= sin 90° = 1
RHS= sin A + sin B = sin 30° + sin 60°
_1,.v8 _1+3
T2 2 - 2
- LHS # RHS
(ii) True.

(iii) False. Because value of cos 0 decreases
as 0 increases.

(iv) False.Because sin 30°

V3
2
sin 30°=# cos 30°

= % and cos 30° =

ie.,

(v) True. Because cot 0° = o (not defined)

Texthook Exercises 8.3

Q.1. Express the trigonometric ratios sin A, sec
A and tan A in terms of cot A.

Write the trigonometric ratio of sin A in terms
of cot A.

Sol. We have, cosec? A = 1 + cot? A

= cosec A = 1 + cot2 A

1
= SinA V1 + cot? A
= sin A = — L
V1 + cot? A

[Taking reciprocal of both sides]
We have, secZ A =1 + tanZ A

cotZ A +1
cot? A

= sec? A=1+ = sec?A =

1
cot? A

cot2A +1  eot2A +1

= sec A= \/ ot® A ot A

R
and tan A= ot A

Hence, sin A = —1
’ T 1+ cotZA’
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_ ot A +1 1
sec A = T eotA and tan A = ot A

Q.2. Write all the other trigonometric ratios of
A in terms of sec A.

Express the trigonometric ratio of tan A in terms
of sec A.

Sol. We have, sin? A + cos2 A =1
sinZ A= 1 — cos2 A

= sinf A =1- +
sec” A
= sinZ A = sec?A -1
sec? A
2
. sec A -1
= A= |———
s sec? A
= sin A = —“SeCZA_l
sec A
1
A =
cos sec A
Vsec? A ~1
sin A secA
and tan A = cosA 1
secA
- tan A = \/sec2A—1XseCA
sec A 1
= sec?A -1
1 1
cosec A = — =
sinA  sec2A -1
sec A
= cosec A = __secA
vsec? A -1
1 1
cot A = =
tanA  JsecZA -1
. _ sec?A -1
Hence, sin A = T secA

cos A = L, tan A = +JsecZ A -1
sec A ’
1

cot A =

—————, and
VsecZ A -1
sec A

cosec A = —————-
VsecZ A -1

Q.3. Choose the correct option. Justify your
choice :
(i) 9secZ A-9tan? A =

A1 B9 ()8 (D) 0

(1)) (1 + tan 0 + sec 0) (1 + cot 6 — cosec 0)=

A0 B)1 © 2 (D) -1
(iii) (sec A + tan A) (1 — sin A) =

(A) sec A (B) sin A

(C) cosec A (D) cos A
(iv) 1+ tanZA _

1 + cot2A

(A) sec? A (B) -1

(C) cotz A (D) tanZ A
Sol. (i) (B)

Because; 9 sec2 A — 9 tan2 A
= 9 (secZ A— tan? A)
=9 x1
[ sec2 A — tan? A = 1]
=9
(ii) (C) Because ;
(1 + tan 0 + sec 0) (1+ cot 0 — cosec 0)
: sin 0 1 )( cos® 1 )
- (1 - cos 0 * cos 0 1+ sin® sin©
_ (cos9 +sin @ + 1)(sin9 + cos B — 1)
B cos0 sin 0

_ (cos6 +sin 9)2 — (1)?
sin 6 cos 0

_ c0s20 +sin?0 + 2sinOcosh — 1
B sin 6 cos 0

1+ 2sinBcosh -1

sin 0 cos 0
_ 2sin0Ocos0 — 1 -9
sin 0cos O
(iii) (D) Because; (sec A + tan A)
(1 — sin A)
B 1 sin A) .
- (cosA T CosA 1 - sin A)
_ (1 +sinA)1 -sinA)
- cos A
_1-sin2A  cos?A cos A
~  cosA T cosA
[~ 1 — sin? A = cos? A]
(iv) (D) Because;
1+tan?A _ secZ A
1+cot2A cosecZA

+ 1+ tan? A = sec? A
1+ cot? A = cosec? A



1
_ cos? A _ 1 o sinZ A
1 cos? A 1
sinZ A
2 a2
sin“ A
= = tan? A
cosZA
sin A
— A
[ cos A tan }

Q.4. Prove the following identities, where the
angles involved are acute angles for which
the expressions are defined.

1 — cosO
: _ 2 _ = — COSU
(i) (cosec 0 — cot 0) 1+ coso
.. cosA 1 + sinA
(i) 1 + sinA * cosA =2sec A
tan6 cotO
(iii) 1— coto + 1- tan0 = 1+sec 6 cosec O
() 1 + secA _ sin2A
ecA 1 — cosA
cosA —sinA +1

W) cosA + sinA —1 cosec A + cot A,

using the identity
cosec2 A = 1 + cot2 A.

(vi) ,/ﬂ =sec A + tan A
1 - sinA

) - g ™ 20 ¢
(viii) (sin A + cosec A)2 + (cos A + sec A)?
= 7 + tanZ A + cot? A. [CBSE 2019]

(ix) (cosec A — sin A) (sec A — cos A)

1
= tanA + cotA
1+ tanZA) _ (1 - tanA)2 _ 9
x) (1+cot2A) “ \1 - cotA = tan® A

Sol. (i) We have,
LHS = (cosec 6 — cot 0)2

_ ( 1 _0056)2

sin® sin6
- (1—0056)2 _ A -cos0)?
- sin 0 B sin2 0
(1 - cosH)?
" 1-cos20

[- sin2 8 = 1 — cos2 0]

Chapterwise Solution

_ (1 - cos 0)?
~ (1 + cosB)(1 - cosH)
1 - cosO
1+ cos® R.HS.
LH.S. = RH.S. Hence proved
(ii) We have,
cos A 1+ sinA
L.H.S. = 1+sinA cos A
_ cos® A + (1 +sinA)?
~ (1 +sinA)cosA
_ cos?A +1+sin2A + 2sinA
- (1 + sinA)cos A
_ sin?A + cos?A +1+ 2sinA
- (1 + sinA)cos A
~ 1+1+2sinA
~ (1 +sinA)cos A
[+ sinZ O + cos? 6 = 1]
_ 2+ 2sin A
~ (1 +sinA)cos A
__2(1+sinA)
T~ (1+sinA)cosA
2
= osA = 2 sec A
1
- - ——— =secA
= R.H.S. [ cos A }
~LHS.= RH.S. Hence proved
(iii) We have,
__tan® cot O
LH.S.= 1-cotd 1-tan®
sin 6 cos 0
cos0® sin O
= 1 _cosH _sinf
sin 6 cos 0
sin 0 cos 0
cos 0 sin 0
= sinO —cosO cosO —sin0
sin 0 cos0
_ sin6 sin 6 cos 6 cos6
~ cos0 sin0 - cos0 sin® = cos® — sin O
sin2 0 cos? 0

cosO(sin0 — cos0) sin O(sin O — cos 0)

sin3 0 — cos3 0
sin 0 cos 0(sin © — cos 0)

(sin® — cos0)(sinZ O + cos2 O sin O cos O)
sin 0 cos O(sin © — cos0)

[ a3 = b3 = (a — b)a? + b2 + ab]
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_ (1 + sin 0.cos 0)

sin 0 cos O
[ sin? 6 + cos? 6 = 1]
_ 1 sin 0. cos 0
" sinOcos® sinBcosd

= cosec O sec 6 + 1
=1 + sec 0 cosec © = R.H.S.

LHS = RHS Hence proved
(iv) We have, LH.S= LEsech
sec A
1 cosA +1
= L cos A cos A
= ] _ s
cos A cos A
_ l+cosA cosA _
T TcsA 1 1+ cos A
_ (1 +cosA)A —cosA)
N (1 - cosA)

[Multiplying numerator and
denominator by (1 — cos A)]

1-cos?A
T (1-cosA) T 1-cosA R.HS.
[+ 1 - cos? A = sinZ A]
LH.S. = RH.S. Hence proved

sin? A

We h L.H.S.= cosA —sinA +1
N ¢ have, S cosA +sinA -1

cosA sinA 1

_ sinA  sinA  sinA
T cosA sinA 1
sinA sinA sinA

[Dividing numerator and denominator
by sin A]

cotA — 1 + cosecA

cotA +1 — cosecA

cosecA + cotA -1
(1 + cot A — cosecA)
(cosec A + cot A) — (cosecZ A — cot? A)
(1 + cot A — cosecA)
[+ 1 = cosecZ A — cot? A]
(cosec A + cot A) — (cosec A + cot A)
(cosec A — cot A)
(1 + cot A — cosecA)

(cosec A +cot A)[1—(cosec A —cot A)]
= (1-cosec A + cot A)

_ (cosec A + cot A)(1 — cosec A + cot A)
- (1 — cosecA + cotA)

= cosec A + cot A = R.H.S.

L.H.S.= RH.S. Hence proved
(vi) We have,
1+sinA

[ + sinA)(1 + sinA)
VA —sin A)1 + sin A)

[Multiplying numerator and
denominator by I +sinA)l

/A + sin A)?2 (1 + sin A)?
" V1-sin2A cosZ A
_1+sinA 1  sinA

~  cosA 7 cosA cosA

=sec A + tan A = RH.S.
L.H.S.= R.H.S. Hence proved

. _ . 3
(vii) We have, L.H.S. = sin 6 — 2sin” 6
2cos3 0 — cos 0

sin 81 — 2sin? 0)
cos 0(2cos20 — 1)

sin 01 — sin? 0 — sin20)
cos 6(cos2 0 + cos26 — 1)

sin 0(cos? 6 — sin? 0)
cosB(cos20 +1—sin?26 - 1)
[+ 1 — sin? 6 = cos? 0]
sin 6(cos? 0 — sin? @)
cos 0(cos? 0 — sin? 0)
= tan 6 = R.H.S.
L.H.S.= RH.S. Hence proved
(viii) We have,
L.H.S.= (sin A + cosec A)2 + (cos A
+ sec A)2
= sin? A + cosec? A + 2 sinA cosecA
+ cos? A + sec2 A + 2 cos A sec A
= (sin? A + cos? A) + (cosec? A)

+ (sec2 A) + 2 sin A x

sin A

1
+2cosACOSA

1+ 1+ cot?2A + 1+ tan?A + 2 + 2
7 + tanZ A + cot? A = RH.S.
LHS. = RH.S. Hence proved



(ix) We have

ki

L.H.S. = (cosecA — sinA) (secA — cosA)

1 . )(
(sinA sin A

cos A

- cosA)

(1 — sin? A)(l — cos? A)

sin A

_ cos? A sinZ A

RHS. =

(x) We have

, LHS. = (

sinA cosA
sin A cos A

1

tan A + cot A

1
sinA  cosA
cosA sinA

1

sinZ A + cos? A

sin A cos A

sin A cos A

sin? A + cos2 A

sin A cos A

cos A

1 = sin A cos A
L.H.S.= RH.S.

Hence proved

1+ tanzA)
1+ cot2A

1
_ cos? A
1
sin? A
L.H.S.= R.H.S.
Now (1 - tanA)z _
> \1 -cotA

T cos?A

Chapterwise Solution

secZ A
cosecZA

+ 1+tan2 A =sec? A
1+ cot? A = cosec2A

. 2
cosA —sin A

cos A

sin A — cos A

sin A

[7 (sin A — cos A)

cos A
(_ sin A )2

cos A

LHS = RHS

sin? A
cos? A

1_SinA
cos A
1 _CosA

= tan2A

= tanZ A

Hence proved
2

sin A

sin A ]2

8 (sin A — cos A)

Hence proved
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Some Applications of Trigonometry

Texthook Exercises 9.1

Q.1. A circus artist is climbing a 20 m long rope,
which is tightly stretched and tied from the top
of a vertical pole to the ground. Find the height
of the pole, if the angle made by the rope with
the ground level is 30° (See figure).

Sol. Let height of the pole be 2 m.

In right AABC, we have

A
300 = AB
sm30—AC I %,
3 hm
1
= = = =
2 20 J \
B C
- h:%:u)m.

Hence, height of the pole is 10 m.

Q.2. A tree breaks due to storm and the broken
part bends so that top of the tree touches the
ground making an angle 30° with it. The distance
between the foot of the tree to the point where
the top touches the ground is 8 m. Find the
height of the tree.

Sol. Let AB be a tree of height 2 metres which
is broken due to storm at point C and part AC
assumes the position CD meets the grounds at D.

/BDC = 30° (given)

In right ACBD, we have cos 30° = %
L V3 _ 8 Al
2 ~ CD
= ~/3CD= 8 x 2
8x2 hm
= CD= NG i
CD= %ﬁ
[Multiply Nr. and 30°
Dr. by /31 De—8m——>B
= CD = 16 x 1732 X31'732
= CD = 924 m.
. _ BC
and tan 30° = BD

= %: %C = BC = %
= BC= 83ﬁ
[Multiply Nr. and Dr. by 3]
- BC = 3x1732 _ B¢ - 462
Height of the tree () = BC + AC
=BC + CD [ AC = CD]

=462 + 924 = 13:86 m.
Hence, height of the tree is 13:86 m.

Q.3. A contractor plans to install two slides for
the children to play in a park. For the children
below the age of 5 years, she prefers to have
a slide whose top is at a height of 1-5 m, and
is inclined at an angle of 30° to the ground,
whereas for elder children, she wants to have a
steep slide at a height of 3 m, and inclined at
an angle of 60° to the ground. What should be

length of the slide in each case?

Sol. Let /; is the length of slide for children
below the age of 5 years and [, is the length
of the slide for elder children.

A
A
/ P
. I
1.5m
/ 12 3m
30°
R For children Q
below 5 years
60° |

C Forelder B
children

Point P represents the top of slide /; and
inclined at an angle of 30° to the ground.
PQ = 1'5 m and ZPRQ = 30°

and point A represents the top of slide /5 and
inclined at an angle of 60° to the ground.
i.e. AB =3 m and ZACB = 60°

In right APQR, we have

PQ

PR

i.e.

sin 30° =



1 _ 15

2 L

and in right AABC, we have
AB

) . 338
SIHGO—A—C32—ZZ

= = [1=2x15=30m

312= 3x2

V3
Hence, lengths of the slides are 3 m and 2+/3 m.

Q.4. The angle of elevation of the top of a tower
from a point on the ground, which is 30 m away
from the foot of tower, is 30°. Find the height
of tower.

Sol. Let AB be the tower of height ~# m and
C be a point on the ground such that angle of
elevation of the top A of tower is 30° i.e. ZACB
= 30° and BC = 30 m.

3[22 2\/5

In right A ABC, we have A
o _ AB

tan 30° = BC [

L h hm
= BT 30

h- 30 30°
= "= c 30m B
= h= % = h = 103

Hence, height of the tower is 10+/3 metres.

Q.5. A kite is flying at a height of 60 m above
the ground. The string attached to the kite is
temporarily tied to a point on the ground. The
inclination of the string with the ground is 60°.
Find the length of the string, assuming that there
is no slack in the string.

Sol. Let A be the position of kite. Let C be the
position of observer and AC be length of string.
Then ZACB = 60°, height of kite = 60 m.
In right AABC, we have

sin60°—@ :ﬁ - 80
T AC 2~ AC
_ 60x2 _ 12038
= AC= N AC = 3
= AC = 40+/3.

Hence, length of string = 40+/3 metres.

Q.6. A 1.5 m tall boy is standing at some dis-
tance from a 30 m tall building. The angle of
elevation from his eyes to the top of the building

Chapterwise Solution

increases from 30° to 60° as he walks towards
the building. Find the distance he walked towards
the building.

Sol. Let AB be the building of height 30 m and
CD be the boy of height 15 m

i.e. AB = 30 m and CD = 15 m.

The angle of elevation from the eyes of the boy
to the top of building is 30° and as the boy
walks towards the building the angle of eleva-
tion becomes 60°. A

Then ZACF

= 30° and ZAEF = 60°

30° 60° r

1.5m$c| E F

D B

In right AAFC, we have
. _AF _ 1 _ AB_BF
tanSO_FC:\/g— FC

1_3-15 1 _ 285
J3  FC V3 © FC

— FC= 2853

and in right AAFE, we have
[.AF = AB - BF =30 - 15

= AF = 285 m|
tan 60° = %
= .3 = % = FE = %
~ FE= 2858 _ g - 9543

The distance3 walked by the boy towards the
building = CE = FC - FE

= 2853 - 9-5+/3 =193
Hence, distance walked by the boy towards
the building = 19v3 m.

Q.7. From a point on the ground, the angles of
elevation of the bottom and the top of a trans-
mission tower fixed at the top of a 20 m high
building are 45° and 60° respectively. Find the
height of the tower. [CBSE 2020]
Sol. Let PQ be the transmission tower of height
h m fixed at the top of 20 m height building
(QR), angles of elevation of the bottom and top
of a transmission tower are 45° and 60° respec-
tively i.e. ZQSR = 45° and £ZPSR = 60°.
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In right AQSR, we have

o_ QR 1
tan 45° = SR
20 hm
= SR = SR =20 m
In right APSR, a
o _ PR
we have tan 60° = SR
PQ + QR 20m
- g - Parar
/ 60°
h + 20 A@
= 3 = T S R

= 9203 =h +20 =% = 20V3 - 20
= h=203-1
Hence, height of the tower is 20(+/3 - 1) m.

Q.8. A statue, 1-6 m tall, stands on the top of
a pedestal. From a point on the ground, the
angle of elevation of the top of the statue is 60°
and from the same point the angle of elevation
of the top of the pedestal is 45°. Find the height
of the pedestal.

Sol. Let BC be the pedestal of height 2~ m and
AB be the statue.

Let D be the point of observation.
Then #«BDC = 45°, ZADC = 60°,

AB =16 m A
In right ABCD, we have
-~ _ BC 1.6m
tan 45° = cD
h B
= 1=2%p
= CD=+h ..0 L
and right AACD, we have
60°
._Ac A
tan 60° = D 5 °
AB + BC
= V3 = T ¢p
16+h .
= V3 = h+ [Using (1)]
= 3h=16+1h
= J3h-h=16

1-6 16(+/3 + 1)
= h: = = ——
V3 -1 3-DWB+1)
[Multiplying numerator and
denominator by (+/3 + 1)]
163 +1) _ 163 +1)
= h= B e T T

= h= 08H/3+1)

Hence, height of pedestal is 0-8(+/3 + 1) m.

Q.9. The angle of elevation of the top of a
building from the foot of the tower is 30° and
the angle of elevation of the top of the tower
from the foot of the building is 60°. If the tower
is 50m high, find the height of the building.
[CBSE 2020]

Sol. Let AB be tower of height 50m and PQ
be the building of height A m.

The angle of elevation of the top of the tower
from the foot of the building is 60° i.e. ZAQB
= 60° and angle of elevation of the top of
building from the foot of the tower is 30°, i.e.,
/ZPBQ = 30°

In right triangle ABQ, we have

. _AB
tan 60° = BQ
50
= J3 = BQ
50
= BQ = \/§
- BQ = —5(’;5 (1)
and in right APQB,
.. PQ
we have tan 30°= BQ
1 h .
1 _ 1
= 5= 505 [using (1)]
3
1_ _3h_ -
> £ 505 3v3h= 503
= h= —50\/5 = h = 50 _ 162m.
3V3 3 3

Hence, height of the building is 16§m.



Q.10. Two poles of equal heights are standing
opposite each other on either side of the road,
which is 80 m wide. From a point between them
on the road, the angles of elevation of the top
of the poles are 60° and 30° respectively. Find
the height of the poles and the distances of the
point from the poles. [CBSE 2019]

Sol. Let AB and CD be two poles of equal
height 2 m, angles of elevation of the top of
the poles are 60° and 30° respectively i.e. ZAOB
= 60°, «COD = 30° and BD = 80 m.

Let OB = x m, then DO = (80 — x) m

In right AABO, we have

._ AB
tan 60° = BO
C A
h[n hm
l 300 600 J
D B
“«—x M—>
80m
= 3=@ = h =3 = x=£3 (1)
x
. R CD
and right ACDO, we have tan 30° = DO

1 _ _h - 80 —
5780 % = 3h=80-x
-~ 3h=80 — % [Using (1)]
h 3h+h
= V3h+L=80 = = 80
5 NG
= h = 20/3m
Putting the value of 2 in (1), we get x = 2?/%/5

= x =20 m
DO =80-x =80-20=60m

Hence height of each pole is 20+/3m and
distances of point from pole (AB) is 20 m and
from pole (CD) is 60 m.

Q.11. A TV Tower stands vertically on a bank of
a canal. From a point on the other bank directly
opposite the tower, the angle of elevation of the
top of the tower is 60°. From another point 20

Chapterwise Solution

m away from this point on the line joining this
point to the foot of the tower, the angle of
elevation of the top of the tower is 30°. (See in
figure). Find the height of tower and width of the
canal.

A

=
=

< 20 m Ce—x m—»B

Sol. Let height of tower be 2~ m. and width of
canal be x m. Then ZACB = 60°, ZADB = 30°
and CD = 20 m.

In right AABC, we have

tan 60°= 28 o 3 =L o5, ..(1D)
BC x
. AB
In right AABD, we have tan 30° = BD
1 __h 1 _ _h
J3 7 BC+CD V3T x4+ 20
= J3h =x + 20
= V3x~Bx=x + 20 [Using (1)]
= 3x=x+ 20 = 2x = 20
20
= x =5 =10
Putting the value of x in (1), we get
h= ~3 x 10
= h= 103

Hence, height of tower is 10+/3 m and width
of canal is 10 m.

Q.12. From the top of a 7 m high building, the
angle of elevation of the top of a cable tower
is 60° and the angle of depression of its foot
is 45°. Determine the height of the tower.

[CBSE 2020]

Sol. Let AB be cable tower of height 2~ m. and
CD be building of height 7 m the angle of
elevation of the top of the cable tower from
the top of a building is 60° i.e. ZACE = 60° and
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angle of depression of its foot from the top of
a building is 45° i.e. ZECB = 45°

/CBD = /ECB [Alternate interior /s]
Z/CBD = 45°

hm
60°
C E.
I
7m 7m
N
D B
In right AAEC, we have
. AE _ AB - EB
tan 60° = o = /3 =g
h -1 h-17
and in right ACDB, we have
. _ CD
tan 45° = DB
7
:>1_CE [~ DB = CE]
= CE=1T.

Putting the value of CE in (1), we get
h-7

75 => 743 =h =17
=>7V3 +7=h > h=7(x/§+1)m.

7 =

Hence, height of cable tower is 7(x/§ +1)m.

Q.13. As observed from the top of a 75 m high
lighthouse from the sea-level, the angles of de-
pression of two ships are 30° and 45°. If one ship
is exactly behind the other on the same side of
the lighthouse, find the distance between the two
ships.

Sol. Let AB be light house of height 75 m,
angles of depression of two ships are 30° and
45° i.e. /PAD = 30° and /PAC = 45°,
Z/ADC = /PAD = 30° [alternate interior angles]
and ZACB = /PAC = 45° [alternate interior
angles]

Let CD = x m. and BC = y m.
In right AABC, we have

._ AB
tan 45° = BC
75
:>1=7 = y=T7m ...(1)

and in right A ABD, we have tan 30° = %
1 75
= —= = — ‘9
V3~ CD+BC
1 75
= = = = x +y = 753
V3 xX+y Y

= x + 75 = 75+/3 [Using (1)]

= x=753-75 = x= 75+/3-1)
Hence, distance between the two ships is
75(v/3 - ) m.

Q.14. A 12 m tall girl spots a balloon moving
with the wind in a horizontal line at a height of
882 m from the ground. The angle of elevation
of the balloon from the eyes of the girl at any
instant is 60°. After some time, the angle of
elevation reduces to 30°(see figure). Find the
distance travelled by the balloon during the
interval.

J e 88.2m

/ -

4 -

A A
112m B P l12m
v JgY ¥

Sol. Let A be position of balloon when its angle
of elevation from eye of the girl is 60° and P
be the position of balloon when angle of eleva-
tion is 30°. Then



/ZPCQ = 30°, ZACB = 60°
and PR = 882 m

PQ=PR-QR =882-12=87m
In right APQC, we have

._PQ 1 _ 87
tan 30° = Qc = 5 = Q0
= QC = 87v3 (D)
and in right AABC, we have tan 60° = g—g
= V3 = % [+ AB = PQ = 87m]
87 _ 873
= BC = N = BC = 3 ...(2)

Now distance travelled by balloon
= AP =BQ = QC - BC = 87«/§7873—\/§
[From (1) and (2)]
= 87@(1—%) = 87J’x§ = 583
Hence, distance travelled by balloon is 58~/3 m.

Q.15. A straight highway leads to the foot of a
tower. A man standing at the top of the tower
observes a car at an angle of depression of 30°,
which is approaching the foot of the tower with
a uniform speed. Six seconds later, the angle of
depression of the car is found to be 60°. Find
the time taken by the car to reach the foot of
the tower from this point.

Sol. Let AB be vertical tower of height 2 m.
Let the speed of the car be v m/sec. At the point
C angle of depression of car be 30° i.e. ZPAC
= 30° and it reaches to D six seconds later.
Then angle of depression of car is 60° i.e.
ZPAD = 60°.
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Z/ACD = /PAC = 30°
[alternate interior angles]
/ADB = /PAD = 60°

[alternate interior angles]

Distance travelled by car in 6 sec = 6v metres
So, CD = 6v metres

[- Distance = speed x time]
Let car takes ¢ seconds to reach the point B
from the point D
.. Distance travelled by car in ¢ sec = vt metres
In right AABD, we have

._ AB _h
tan60—BD = 3 = Ui
= h= 3ut (1)
and in right AABC, we have
o _ AB 1___h
tan 30° = BC = ﬁ_ CD + BD
= 1. h = 3h=6v + vt
J3  6u+ ot

= 3x~3uvt=6v + vt
= 3vt = 6v + vt = 2vt = 6v

6v
=>t= —
2v

[Using (1)]

= 3 sec.

Hence, the car takes 3 sec. to reach the foot
of tower.

Circles

Texthook Exercises 10.1

Q.1. How many tangents can a circle have?

Sol. A circle can have infinitely many tangents.

Q.2. Fill in the blanks :

(i) A tangent to a circle intersects it in

point(s).

(ii) A line intersecting a circle in two points
is called a

(iii) A circle can have
tangents at the most.

parallel

(iv) The common point of a tangent to a circle

and the circle is called
Ans. (i) One, (ii) Secant, (iii) Two, (iv) Point
of contact.

Q.3. A tangent PQ at a point P of a circle of
radius 5 cm meets a line through the centre O
at a point Q so that OQ = 12 cm. Length PQ is:

(A) 12 cm B) 13 ecm (C) 8.5 cm (D) V119 cm
Sol. Let O be the centre of the circle.
Let P be a point on circle such that OP = 5cm.
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Now, PQ is a tangent at P and OP is a radius
through P.

Since, the tangent at a point on a circle is per-
pendicular to the radius through the point of
contact.

o OP L PQ.
In right A OPQ, we have
0Q2 = OP2 + PQ?
[By Pythagoras theorem]

= (12)2= (5)2 + PQ2 = PQ? = 144 — 25
= PQ2= 119 = PQ = V119 cm

Hence, Length of PQ = /119 cm.
So, correct option is (D).
Q.4. Draw a circle and two lines parallel to a

given line such that one is a tangent and the
other, a secant to the circle.

n

o~

Sol. In figure line m is parallel to line n and
also tangent to the given circle at the point P.
Another line [ is parallel to the given line n
and also a secant to the circle.

Texthook Exercises 10.2

In question 1 to 3, choose the correct option
and give justification :

Q.1. From a point Q, the length of the tangent
to a circle is 24 cm and the distance of Q from
the centre is 25 cm. The radius of the circle is:

(@ 7cm (b) 12 cm (¢) 15 cm (d) 245 cm
Sol. OP 1 PQ
In right AOPQ, we have
0Q2% = QP2 + OP2
[By Pythagoras theorem]

25 cm

240m
P~
= 252= 242 + OP2 = OP2 = 252 — 242
= OP2= (25 + 24) (25 — 24) = OP2 = 49

= OP= 49 =17

-. Radius= 7 ¢cm So, correct option is (a).

Q.2. In the given figure, if TP and TQ are two
tangents to a circle with centre O, so that ZPOQ
= 110°, then ZPTQ is equal to :

¢

(a) 60° (b) 70° (c) 80°

Sol. /OPT = ~20QT = 90°

In a quadrilateral POQT, we have
Z0PT + £0QT + ZPOQ + £ZPTQ = 360°

= 90° + 90° + 110° + ZPTQ = 360°

= 290° + /PTQ= 360° = /PTQ= 360° — 290°

= /PTQ = 70°

The correct option is (b).

Q.3. If tangents PA and PB from a point P to a
circle with centre O are inclined to each other
at angle of 80°, then ZPOA is equal to :
(a) 50° (b) 60° (c) 70° (d) 80°
Sol. OA 1 AP and OB 1 PB
In AOAP and AOBP, we have
AO = OB (radii of the same circle)
Z/0AP= ~OBP (each is 90°)
PO = OP (common)
AOAP = AOBP (By R.H.S. congruence)
(By CPCT)

(d) 90°

ZAPO = /BPO




/APO = % = 40°

In AAPO,

/APO + £OAP + /POA = 180°

= 40° + 90° + «POA = 180°

= 130° + ZPOA = 180°

= /POA = 180° - 130° = 50°
Hence, correct option is (a).

Q.4. Prove that the tangents drawn at the ends
of a diameter of a circle are parallel.

Sol.Given : AB, CD are two tangents at the
ends of a diameter PQ of a circle with centre

0.

A P B
0
c Q b)
To Prove : AB || CD
Proof : OP L AB [By theorem 10.1]

0Q L CD [By theorem 10.1]

ZAPQ = 90° and ZCQP = 90°

/APQ + ZCQP = 90° + 90° = 180°
But these are co-interior angles.
‘ AB | CD Hence Proved

Q.5. Prove that the perpendicular at the point
of contact to the tangent to a circle passes
through the centre.

Given : A circle with centre O and a tangent
AB at point P.

To Prove : OP passes through centre.

Proof : AB is a tangent at point P and OP is
the radius of circle.

If we have some points m, n on tangent AB.
Then we find that OP is the shortest line from
O in comparison of Om and On.

Therefore, OP 1 AB.

Hence, perpendicular OP drawn to tangent

Chapterwise Solution

line at P passes through the centre (O) of the
circle. Hence Proved

Q.6. The length of a tangent from a point A at
distance 5 cm from the centre of the circle is 4
cm. Find the radius of the circle.

Sol. OB | AB
In right AABO, we have AO? = AB2 + OB2
[By Pythagoras theorem]

= 52= 42 + OB2
= OBZ= 52 — 42

= OB2=25 - 16

= OBZ2=9

= OB= 9=3

Hence, radius of the circle is 3 cm.

Q.7. Two concentric circles are of radii 5 cm and
3 cm. Find the length of the chord of the larger
circle which touches the smaller circle.
Sol. Let O be the centre of two concentric
circles of radii 5 cm and 3 cm.
Let AB be a chord of the larger circle touching
the smaller circle at P. Then
OP = 3 cm and AO = 5 cm
OP L AB and AP = PB
In right A OPA, we have
AO2Z = AP? + OP?

= 52 = AP2 4+ 32
= AP2 = 52 _ 32
= AP2=(5+3)(5—-3) ‘
= AP2=8x 2 =16 AN
A B
= AP = 16 =4

AB=2x AP =2x4=38
Hence, length of chord is 8 cm.

Q.8. A quadrilateral ABCD is drawn to
circumscribe a circle (see figure below). Prove
that:

AB + CD = AD + BC
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Given : A quadrilateral ABCD is drawn to
circumscribe a circle.
To Prove : AB + CD = AD + BC
Proof : By theorem 10-2
We know that tangents drawn from an exterior
point to a circle are equal in length.

AP = AS ...(1) [Tangents from point A]

PB = BQ ...(2) [Tangents from point B]
CR = QC ...(3) [Tangents from Point C]
DR = DS ...(4) [Tangents from point D]

Adding (1), (2), (3) and (4), we get
AP + PB + CR +DR
= AS + BQ + QC + DS
= AB + CD = AS + DS + BQ + QC
= AB + CD = AD + BC Hence Proved

Q.9. In the given figure o -
XY and X'Y' are two
parallel tangents to a /
circle with centre O and o
another tangent AB with
point of contact C \
intersecting XY at A and
X'Y’' at B. Prove that
ZAOB = 90°.
[CBSE 2019]
Sol. Given : Tangent XY || Tangents X'Y' and
another Tangent AB with point of contact C
intersect XY at A and X'Y' at B.
To Prove : Z/AOB = 90°
Construction : Join OC
Proof : In AAPO and AACO

AP = AC
ZAPO = ZACO = 90°
AO = AO (Common)
AAPO = AACO
(By RHS congruence)
/PAO = «CAO (By CPCT)
= 2 Z/CAO = /PAC (D
Similarly, 2/CBO = #QBC ...(2)
Now, /PAC + ZQBC = 180°

[co-interior /s of same side]
2 Z/CAO + 2 ZCBO = 180°
[Using (1) and (2)]

= /CAO + /CBO = % = 90°
= /BAO + ZABO = 90°

In A AOB, we have

/BAO + ZAOB + ZABO = 180°

= ZAOB + 90° = 180° [Using (3)]

= ZAOB = 180° — 90° = 90°.
Hence Proved

Q.10. Prove that the angle between the two

tangents drawn from an external point to a circle

is supplementary to the angle subtended by the

line segment joining the points of contact at the
centre.

Sol. Given : PA and PB be two tangents drawn
from an external point P to a circle with centre
O. Also, the line segments OA and OB are
drawn.

To Prove : Z/APB + ZAOB = 180°

Proof : PAL OA and PB L OB

P w
i.e. ZPAO = 90° and ZPBO = 90°

/PAO + /PBO = 180° ..(D)
We know that sum of Zs of a quadrilateral is
360°.

ZAPB + ZAOB + ZPAO + ZPBO = 360°

= Z/APB + ZAOB + 180° = 360°
= Z/APB + ZAOB = 360° — 180°
=

/APB + ZAOB = 180°.
Hence Proved

A
[0}
B

Q.11. Prove that the parallelogram circumscribing
a circle is a rhombus.

w
o

Sol. Given A parallelogram ABCD
circumscribes a circle with centre O.

To Prove : AB = BC = CD = AD

Proof : We know that lengths of tangents
drawn from an exterior point to a circle are
equal.



BQ = BP ...(1) [Tangents from Point B]
QC = RC ...(2) [Tangents from Point C]
SD = RD ...(3) [Tangents from point D]
AS = AP ...(4) [Tangents from point A]
Adding (1), (2), (3) and (4), we get
BQ + QC + SD + AS
= BP + RC + RD + AP

= BC + AD = BP + AP + RC + RD
= BC + AD = AB + CD
= 2BC = 2AB

[+ Opposite sides of ||gm are equal]
= BC = AB

Since adjacent sides of a ||gm are equal
AB = BC = CD = AD.
Therefore, ABCD is a rhombus.

Hence Proved

Q.12. A triangle ABC is

drawn to circumscribe A
a circle of radius 4 ¢cm

such that the segments

BD and DC into which E
BC is divided by the
point of contact D are
of lengths 8 cm and 6
cm respectively (see
figure). Find the sides
AB and AC.

Sol. Let tangents
AB, BC and AC
touch the circle at
points E, D and F
respectively. Join
OE, OF, OA, OC
and OB.

We know that
lengths of
tangents drawn

from an external C
point to the circle

are equal.
CF=CD =6 cm
BE = BD = 8 cm
AF = AE

Let AF= AE = x cm
and AB= (8 + x) cm
a+b+c

§= "o [where a, b and ¢

are lengths of sides of AABC]

8_14+6+x+8+x_28+2x
- 2 - 2

AC = (6 + x) cm

U

= s=14 + x

Chapterwise Solution

Area of AABC = Js(s — a)(s — b)(s — ¢)

14 +x)[14+x-14]{14 +x -6 —x}
[14 +x -8 —x]

VA4 + x)(x)(8)(6)
J48x (14 + x) cm?

Now, OD L BC, OE L AB, OF 1 AC

Area of AABC = Area of ABOC
+ Area of AAOB
+ Area of AAOC

(D

1 1 1
2(14)x4+2(8+x)x4+2

(6 +x) x 4
28 + 16 + 2x + 12 + 2x
(56 + 4x) cm?
From (1) and (2), we get

J48x (14 + x) = 56 + 4x

Squaring both sides, we get
48x (14 + x) = (56 + 4x)?

.(2)

= 48x (14 + x) = 16 (14 + x)?
= 3x (14 + x) = (14 + x)?

gy = (14 + )2

14 + x)

>3 =14 +x=>3x-x=14
:>2x=14:>x=%=7
Length of AB=8 + x =8 + 7 =15 cm
Length of AC=6 + x =6 + 7 =13 cm

Hence, lengths of AB and AC are 15 cm and
13 cm.

Q.13. Prove that opposite sides of a quadrilateral
circumscribing a circle subtend supplementary
angles at the centre of the circle. [CBSE 2019]
Sol. Given : A quadrilateral ABCD
circumscribes a circles with centre O.

To Prove : ZAOB + ZCOD = 180°
and ZAOD + /BOC = 180°
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Construction : Join OP, OQ, OR and OS.
Proof : In AOPB and AOQB,

Z/0PB = Z0QB (each is 90°)
PB = QB
OB = OB (Common)
AOPB = AOQB (By RHS congruence)
Z1 = Z2 (By CPCT)
Similarly, /3 = /4
Z5 = /6
LT = /8

++ Sum of /s of a quadrilateral is 360°.

L L+ L2 + 43 + Z4 + 45+ £6
+ Z7 + 48 = 360°
= 2 (42 + 4£3) + 2 (£6 + £L7) = 360°
[ 21 = £2, z4 = /8, /5 = /6
and /8 = /7]
and similarly, 2 (£1 + «£8)
+ 2(£4 + £5) = 360°
= (L2 + £3) + (L6 + £T7) = 180°
and (L1 + £8) + (L4 + £5) = 180°
= «/BOC + ZAOD = 180°
and ZAOB + ZCOD = 180°.

Hence Proved

Areas Related to Circles

Texthook Exercises 11.1

Unless stated otherwise, use n = 27—2

Q.1. Find the area of sector of a circle with
radius 6 c¢cm if angle of the sector is 60°.
Sol. We have,

Radius =6 cm and 6 =60°

2
_ 1o
Area of the sector = 360°
_ 22 62x60° _ 22 6x6 _ 132
T 360° 7 6 7
Hence, area of sector = 132 e

7

Q.2. Find the area of a quadrant of a circle whose

circumference is 22 cm.

Sol. Let r be the radius of the circle whose
circumference is 22 cm.

2nr =22 —=>r = 22
21
- boo 22 . _22x7
9 x 22 T 2% 22
« 44
7
7
= r = —cm
2
0 =90°
[- sector is quadrant .. 6 = 32—0= 90°]
2o

Therefore,area of the quadrant 360°

22 1T 90
I 2 2 360°
_22X7_ﬂcm2

T 4x4 ~ 8

Hence, area of the quadrant = % cm?

Q.3. The length of the minute hand of a clock
is 14 cm. Find the area swept by the minute hand
in 5 minutes.
Sol. Angle describe by the minute hand in 60
minutes = 360°
Angle describe by the minute hand in 5 minutes
360° s
50° * 5 =30
Now, 0 = 30° and radius = 14 cm
Area swept by the minute hand in 5 minutes
= Area of sector AOB

_ w20 22 142 x 30°

T 360° T 7 360°

=22><14><14=22><2><14
7x12 12

11x14 154
= 3 = —g cm®
Hence, area swept by the minute hand
_ 14,
=5 .

Q.4. A chord of a circle of radius 10 cm subtends
a right angle at the centre. Find the area of the
corresponding : (i) minor segment (ii) major
sector. (use © = 3-14)



Sol. We have,
Radius = 10 em and 6 = 90°
Area of the minor segment ACB
_ 220 — Area of AAOB
~ 360
_ 314 x10%2x90° 1
= 360° -5 X 10 x 10
_ 314 x 100 _ 50
4 D

785 — 50 = 28:5 cm?
of major sector ADB

_ 1r2(360° - 90°)

Area

360° ﬂ
314 x 102 x 270°
= A B
360° A\~

C

314 x % = 2355 cm?.

Hence, area of minor segment = 28:5 cm?2 and
area of major sector = 2355 cm?.

Q.5. In a circle of radius 21 cm, an arc subtends
an angle of 60° at the centre.

Find : (i) The length of the arc
(ii) Area of the sector formed by the arc
(iii) Area of the segment formed by the
corresponding chord.
Sol. We have, Radius (r) = 21 cm

Sector angle (0) = 60°

(i) Length of the arc = 3(?00 x 2nr
- 6 X 2 x 22 x 21
360° 7
= % x 2 % % x 21
- é x 22 x 3
= 22 cm.
(ii) Area of the sector formed by the arc
_owr2e _ 22 212 x60°
T 8600 T 7 360°
_ 22 9 21 x 21 x 60°
TT 360°
22 x3x21x1
6
=11 x 21
= 231 cm?.
(iii) In AOAB. OA = OB (equal radii)
= Z/0AB = #OBA

Chapterwise Solution

Let /0AB = Z/0OBA =«
x + x + ZAOB = 180°
= 2x + 60° = 180°
= 2x = 180° — 60° = 120°
120° .
= x = 5 = 60°.

Therefore, AOAB is an equilateral triangle
of side 21 cm

Area of AOAB = % (side)?

=\/T§x212=

Area of the segment formed by the
correspon-ding chord

= Area of segment ACB.

= Area of the sector OACBO

4413
B

— Area of AOAB

_ w20 44143
~ 360° 4
_ 22 212 x60° _ 44143
T 360° 4
_ 11 x 21 - 4413

4
= (231 - M“Lﬂ) em?.

Hence, length of the arc = 22 cm, area
of the sector = 231 cm?2 and area of the
segment (ACB) = (231 - 444;\@) cm?.
Q.6. A chord of a circle of radius 15 cm subtends
an angle of 60° at the centre. Find the areas of
the corresponding minor and major segments
of the circle.

[use © = 314 and /3 = 1.73]
Sol. We have,
Radius (r) = 15 cm
Sector angle (0) = 60°

In AAOB
OA = OB (equal radii of the circle)
= Z0AB = ZOBA
/0AB + ZOBA + ZAOB = 180°
= 2/0AB + 60° = 180°
= 2/0AB = 180° - 60° = 120°
= Z0AB = 2% _ 4o

Therefore, AAOB is an equilateral triangle.
Its side = 15 cm

3

Area of AAOB = " = @ cm?

x 152
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Area of minor segment (ACB)
= Area of sector — area of AAOB

_ 1?0 2253

= 360° 4

_ 314 x 152 x 60° 2253
- 360° 4

_ 314 x15x15 225 x 173
= 6 4

= 117-75 — 97-31

= 20-44 cm?.

Area of major segment

— Awnns AF ainanm on a
- TET'2 — £AlCa VUl 11UIVIL dSCHILICIL

= 314 x 152 — 20-44.
= 7065 — 20-44 = 686:06 cm?
Hence, area of minor segment and major

segment are 20-44 cm? and 686:06 cm?
respectively.

c Minor
Segment

Q.7. A chord of a circle of radius 12 cm subtends
an angle of 120° at the centre. Find the area of
the corresponding segment of the circle.

[use = = 314 and /3 = 173]

Sol. We have, Radius () = 12 cm
Z/AOB = 120°

Area of segment (ACB)

w20 5 . 0 0
= - —r“sm 7 COS

360° 2 2
314 x122 x120 ° °
o OEXOE XAV 192 sin120 005120

360 2 2
=314 x 12 x 4 — 144 sin 60° cos 60°

V3

—-— X

314 x 48 — 144 x

314 x 48 — 363

15072 — 36 x 1-73 = 150-72 — 62:28
= 8844 cm?.

Hence, area of segment (ACB) = 8844 cm?.

1
2

Q.8. A horse is tied to a peg at one corner of
a square shaped grass field of side 15 m by
means of a 5m long rope (see figure). Find

(i) The area of that part
of the field in which
the horse can graze.
The increase in the
grazing area if the
rope were 10m long
instead of 5 m. (use
n = 3-14)

Sol. (i) We have,
Side of the square = 15 m

The area of the field in which the horse can
graze represented in the figure by APR, a
quadrant of the circle with radius 5 m.

(i)

The area which horse can graze

w29 314 x 52 x 90°
T 360° 360°
- 3'144—”5= 19-63 cm2.

(ii) Increase in area when the rope is 10 m long
= Area of quadrant ASQ
— Area of quadrant APR

2 c
_ ™0 _ g P
= Zg0s — 1963
314 x102 x90° 1. s
= 31420 90" _19.63 |
- 34 _ 1963 En
= 785 — 19-63 [ :
= 5887 cm?. A<B5m—>P Q B

Hence, area which horse can graze = 19-63
cm? and increase in area =
58-:87 cm?.

Q.9. A brooch is made with

silver wire in the form of a

circle with diameter 35 mm.

The wire is also used in making

5 diameters which divide the

circle into 10 equal sectors as

shown in figure. Find:

(i) The total length of the silver wire required.
(ii) The area of each sector of the brooch.
Sol. (i) We have,

Radius of the circle =32—5 mm.

Circumference of the circle = 2nr
22 35

=2 x 7 x 9 = 110 mm



The total length of wire required
= circumference of the circle
+ length of 5 diameters
=110 + 5 x 35 = 110 + 175 = 285 mm.
(ii) Area of the circle = nr?

_22 85 35 _ 11x5x35
7 2 2 2
= 962-5 mm?
Since circle is divided into 10 equal
sectors.

Therefore, area of each sector

Area of the circle
10

9625
10
Hence, (i) total length of wire required

= 285 mm.
(ii) Area of each sector = 96-25 mm?

Q.10. An umbrella has 8

ribs which are equally

spaced (see  figure).

Assuming umbrella to be a

flat circle of radius 45 cm,

find the area between the

two consecutive ribs of the

umbrella.

Sol. We have, Radius of circle = 45 cm
2

= 96-25 mm?2.

Area of the circle= nr
=1 x 452 = 2025 ©
202 22
- 2020 x 22 57" = 6364:29 cm?
Since the ribs divide the circle into 8 sectors
of equal area
Area between the two consecutive ribs = Area
of each sector of the circle

_ Area of the circle ~ 6364-29

- 8 B 8

= 79554 cm?.
Hence, area between the two consecutive ribs
of the umbrella = 795:54 cm?

Q.11. A car has two wipers which do not overlap.
Each wiper has a blade of length 25 cm sweeping
through an angle of 115°. Find the total area
cleaned at each sweep of the blades. [CBSE 2019]
Sol. We have, One blade of a wiper sweeps a

sector area of circle of a radius 25 cm.

The sector angle (0) = 115°

Chapterwise Solution

2
Area covered by one blade = = 0
360°
22 252 x115° 0
= — X —— a
7 360° yo\
< o
22 x 625 x 23 P
- 7 x 72 A B
11 x 625 x 23
7 x 36

The area covered by two blades

2 x11 x 625 x 23
7 x 36
_ 158125 .,
126
Hence, total area cleaned at each sweep of the

158125

126
Q.12. To warn ships for
underwater rocks, a
light house spreads a A B
red coloured light over
a sector of angle 80° to
a distance of 16:5 km. W%
find the area of the sea 0
over which the ships are (Light House)
warned. (use n= 3-14)
Sol. We have, Radius = 165 km

Sector angle (0) = 80°
Area of the sea over which the ships are warned

blades =

16.5 km 16.5 km

_ ar20 _ 314 x 165 x 165 x 80
T 360 360
_ 314x27225x2  _ o000 oo

9
Hence, area of the sea over which the ships
are warned = 189:97 km?2.

Q.13. A round table cover has
six equal designs as shown in
figure. If the radius of the cover
is 28 cm, find the cost of making
the designs at the rate of ¥

035 per cm2. (Use /3 = 17)

[CBSE 2011]

Sol. We have,
r =28 cm
and 6 = %: 60°
In the figure OA = OB
Z0AB = ZOBA
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.Z0OAB + ZOBA + ZAOB = 180°

- 2 OAB + 60° = 180°
N 9 ZOAB = 180° — 60° = 120°
- ZOAB = % = 60°

-. AAOB is an equilateral triangle having side
28 cm.
Area of shaded designed portion

= Area of the sector OAB

— Area of AOAB
Ttr29 \/g 2
= 3600 4 <28
22 282 x60° 3
_7>< 360° 74x28x28
—22X4X28X1—\/§x7x28
- 6

12

= @ - 17 x 196

41067 — 3332 = 77-47 cm?2.

The total area of six shaded designed portion
=6 x 7747 = 464-82 cm?.

Cost of making designs at the rate of 0-35 3/

cm? = 464-82 x 0-35 = ¥ 162-68

Hence, cost of the making designs = T 162:68

Q.14. Tick the correct answer in the following:
Area of a sector of angle p (in degrees) of a
circle with radius R is

p P 9
A) 180° 27R (B) 180° nR

p p 9
©) 360° 27R D) 7900 ¥ 2nR
Ans. (D)

Surface Areas and Volumes

Texthook Exercises 12.1

Unless stated otherwise, take © = %

Q.1. 2 cubes each of volume 64 c¢cm3 are joined
end to end. Find the surface area of the resulting
cuboid.

Sol. Let a be length of an edge of the cube,

Volume of cube = 64 cm3 (given)

= ad = 64
=a = 364

=a=4cm

! l

[ —

2| ———

Now, dimensions of the resulting cuboid made
by joining two cubes are 8 cm x 4 cm x 4 cm.

Length of cuboid = 8 cm
Breadth of cuboid= 4 cm
Height of cuboid= 4 cm
Surface area of the cuboid
=2 (b + bh + Rl

2 8x4+4x4+4x38)
2 (32 +16 + 32) =2 x 80
= 160 cm?
Hence, surface area of the cuboid = 160 cm?

Q.2. A vessel is in the form of a hollow hemisphere
mounted by a hollow cylinder. The diameter of
the hemisphere is 14 cm and total height of the
vessel is 13 cm. Find the inner surface area of
the vessel.
Sol. We have,

Diameter of the hemispherical portion

=14 cm
Radius of the hemispherical portion

=%=7cm

14 cm

13cm

Total height of the vessel = 13 c¢m



Height of the cylindrical portion
=13 -7 =6 cm
Total inner surface area of the vessel
= C.S.A. of hemispherical portion
+ C.S.A. of cylindrical portion
=22 4+ 2nrh = 2nr (r + )

=2x27—2x7(7+6)

=44 x 13 = 572 cm?
Hence, total inner surface area of the vessel
= 572 cm?

Q.3. A toy is in the form of a cone of radius 3-5
c¢cm mounted on a hemisphere of same radius.
The total height of the toy is 15-5 cm. Find the
total surface area of the toy.
Sol. We have, Radius (r) = 35 cm
Total height of the toy = 155 cm
height of the conical part

(h)= 155 — 35 = 12 cm

\

12 cm

=
(e XA
/\,uil

15.5cm

3.5¢cm
v

Slant height of the conical part

D = VrZ +r2 = 122 + (352
= Ja2? + 35?2

V144 +12:25

V15625 = 125 cm

Total surface area of the toy
=22 + wrl = wr 2r + 1)

27—2 x 35 (2 x 35 + 125)

11 x 195 = 2145 cm?.
Hence, total surface area of the toy

= 2145 cm?.
Q.4. A cubical block of side 7 cm is surmounted
by a hemisphere. What is the greatest diameter

the hemisphere can have ? Find the surface area
of the solid.

Chapterwise Solution

Sol. We have,
Edge of cubical block = 7 c¢cm

Greatest diameter of the hemisphere =
of cube = 7 cm

edge

AT
3.5cm e
7cm §<—7 cm-
al
.. Radius of hemisphere = % = 35 cm

Surface area of the solid = The surface area
of the cube + C.S.A. of the hemisphere — base
area of the hemisphere

6 x (edge)? + 2nr? — nr2

6 x (72 + nr?

=6x49+¥x(3-5)2

= 294 + 385 = 332:5 cm?
Hence, surface area of the solid = 332:5 cm?

Q.5. A hemispherical depression is cut out from

one face of a cubical wooden block such that the

diameter of the hemisphere is equal to the edge

of the cube. Determine the surface area of the

remaining solid.

Sol. We have,

Diameter of the hemisphere = [

Edge of the cube = diameter of the hemisphere
=1

_______________ l
& |

Surface Area of the remaining solid
= surface area of the cube
+ Inner C.S.A. of the hemisphere

— Area of the top of the
hemisphere
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2 2
= 612 + 2nr x (i) - (i)
2 2

m?

7\2
— 62 + 7 x (5) _ 62+
= l(24 2+ nl?) = E(24 + 1)
4 4
Hence, surface area of the remaining solid
=SB4+ )

Q.6. A medicine capsule is in the shape of a
cylinder with two hemispheres stuck to each of
its ends (see in figure).

5mm

14 mm

The length of the entire capsule is 14 mm and
the diameter of the capsule is 5 mm. Find its
surface area.

Sol. We have,
Radius of the cylindrical part and hemispherical
part (r) = g = 2'5 mm

Length of the cylindrical part
(h) =14 — (25 + 2'5)
=14 -5 =9 mm
Surface area of the capsule
= C.S.A. of the cylindrical part
+ C.S.A. of two hemispherical

parts
= 2rh + 2 x 2mr?
= 2nr (h + 2r)
=2x% x 25 (9 + 2 x 25)
=27—2 « 5 x 14 = 220 mm?

Hence, surface area of the capsule
= 220 mm?

Q.7. A tent is in the shape of a cylinder
surmounted by a conical top. If the height and
diameter of the cylindrical part are 21 m and
4 m respectively, and the slant height of the top
is 2:8 m, find the area of the canvas used for
making the tent. Also, find the cost of the canvas
of the tent at the rate of ¥ 500 per m2. (Note
that the base of the tent will not be covered with
canvas.)

Sol. We have,

Radius of conical portion radius (r)= % =2m
Slant height (I) = 2:8 m
For cylindrical portion
Radius r=2m
Height (h)= 21 m
Area of canvas used for making the tent
= Surface area of tent
= C.S.A. of conical part
+ C.S.A. of cylindrical part
=qrl + 2nrh = wrl + 2h)

=27—2><2(2'8+2x2'1)

_ﬁx7

- = 44 m?2.
Cost of canvas at the rate of ¥ 500/m?2
=44 x 500 = ¥ 22000

Hence, area of the canvas = 44 m?

and cost of canvas = T 22000.

Q.8. From a solid cylinder whose height is 2-4
c¢cm and diameter 1-4 cm, a conical cavity of the
same height and same diameter is hollowed out.
Find the total surface area of the remaining solid
to the nearest cm2.

Sol. We have, Height of the cylinder = 24 cm
Diameter of the cylinder = 14 cm

= 07 cm

14
..Radius of the cylinder = o

Conical
cavity




Slant height of the cone () = B2 4 2

= J(24? + (072 =25 m
Total surface area of the remaining solid
= C.S.A. of the cylinder + Area of base
of the cylinder + C.S.A. of the cone
2nrh + w2 + nrl = wr (2h + 1 + 1)

% « 07 (2 x 24 + 07 + 25)
22 (48 + 3-2)
22 x 8

17-6 cm? = 18 cm?. (appx)

Hence, the total surface area of the remaining

solid to the nearest cm? = 18 cm?2.

Q.9. A wooden article was made by
scooping out hemisphere from each
end of a solid cylinder, as shown in
figure. If the height of the cylinder
is 10 cm, and its base is of radius
3-5 c¢m, find the total surface area of

the article.

Sol. We have,

Height of the cylinder (h) = 10 cm %
Radius of cylinder and hemisphere

(r)= 35 cm
Total surface area of the article
= C.S.A of the cylinder + 2
(surface area of a hemisphere)
2nrh + 2 x 2mr?
= 2nr (h + 2r)

2 x2—72
22 x 17 = 374 cm?.
Hence, total surface area of the article

= 374 cm?

x 35 (10 + 2 x 3'5)

Texthook Exercises 12.2

Unless stated otherwise, take n = %

Q.1. A solid is in the shape of a cone standing
on a hemisphere with both their radii being
equal to 1 cm and height of the cone is equal
to its radius. Find the volume of the solid in terms
of .

Chapterwise Solution
Sol. We have,
Radius of the hemisphere

(r)=1 cm
Radius of the cone

(r)=1 cm
Height of the cone

(h)=1 cm

Volume of the solid
= Volume of the hemisphere
+ Volume of the cone

_2 3.1 5
=3 +3Tcrh

- %Tch ©@r + h)

=§nx12(2x1+1)

=lnx1x3=ncm3.

3
of the solid

= 1 cmS.

Hence, volume

Q.2. Rachel, an engineering student, was asked
to make a model shaped like a cylinder with two
cones attached at its two ends by using a thin
aluminium sheet. The diameter of the model is
3 c¢cm and its length is 12 cm. If each cone has
a height of 2 cm, find the volume of air contained
in the model that Rachel made. (Assume the
outer and inner dimensions of the model to be
nearly the same)

Sol. We have,
Radius of two conical parts (r)

=15 cm

DO o

Radius of the cylindrical part (r)
= 15 cm
Height of the conical part () = 2 cm
Height of the cylindrical part (H)
=12 - (2 + 2) = 8 cm.
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Volume of the air contained in the model
= Volume of the cylindrical part +
Volumes of two conical parts

2
=2 H + 2 x nr“h
3
w2 | H°H M]
_wtfra 2
1\ g g 'll\
"|‘15cm 1.50m"||
1 RN
Szl | e
\!, \\!/
8cm
—nx152[8+2§2]= 225 x 28
— 2X2.25X§
7 3

66 cm3.

Hence, volume of the air contained in the
model = 66 cm3

Q.3. A gulab jamun, contains
sugar syrup up to about 30% of
its volume. Find approximately
how much syrup would be found
in 45 gulab jamuns, each shaped
like a cylinder with two
hemispherical ends with length
5 c¢cm and diameter 2-8 cm. (see
in figure.)

Sol. We have,
Radius of a cylindrical part (r) = 14 cm
Radius of hemispherical part (r) = 14 cm

Length of the cylindrical part of a gulab jamun
(h)
=[5 - (14 + 1-4)]
=5-28 =22 cm
Volume of gulab jamun
Volume of the cylindrical part

+ Volume of two hemispherical part

wrih + 2 x %nr?’ nr2 (h + %r)

% x (1-4)2 (2-2 +

YN

x 1'4)

616 x 40666 = 25:05 cm3
Volume of 45 gulab jamuns
= 2505 x 45 = 1127-25 cm3

Volume of the syrup
30% of 1127-25

_ 30 25 — 338 3
= To0 ¥ 112725 = 33818 cm

Hence, volume of the syrup

= 338 cm3 (approx)

Q.4. A pen stand made of wood is in the shape
of a cuboid with four conical depressions to hold
pens. The dimensions of the cuboid are 15 cm
by 10 cm by 3:5 cm. The radius of each of the
depressions is 0-5 cm and the depth is 1-4 cm.
Find the volume of wood in the entire stand. (see
in figure.)

Sol. We have,

Dimensions of the cuboidal part are 15 cm x
10 cm x 35 cm

Volume of the cuboid
=15 x 10 x 35 = 525 cm?
Radius of each conical depression

(r) = 05 cm
Depth (height) of each conical depression
(h) = 14 cm

Volume of wood taken out to make four cavities
4 x volume of conical depression

4 x l1rr2h
3

1 22

= 4x=x22x052x14
3 7

88 x0:25 x0-2
- 3
= 1:47 cm3 (approx)

Volume of the wood in the entire stand
525 — 1-47
523-53 cm?3



Hence, volume of the wood in the entire stand
= 523:53 cm3

Q.5. A vessel is in the form of an inverted cone.
Its height is 8 cm and the radius of its top, which
is open, is 5 cm. It is filled with water up to brim.
When lead shots, each of which is a sphere of
radius 0-5 ¢cm are dropped into the vessel, one
fourth of the water flows out. Find the member
of lead shots dropped in the vessel.

Sol. We have,

Radius of the base of the cone (r) = 5 cm
Height of the cone (2) = 8 cm
Volume of water of cone

1

=§nr2h=§xnx52x8

2007[ 3

—3

Volume of the water that flows out of the cone

200n _ 50m
3 3

cm3

1
= =x =
4

Radius of spherical lead

(rp)= 05 cm
Volume of spherical lead
_4 35 _ 4 .5)3
= 3™ = gn X (0-5)
o Zx05 _m 3
3 T 6

Let n spherical lead shots are dropped into the

vessel. So that ith of the water contained in

the vessel flows out.
.. Volume of n spherical lead shots
= Volume of water that flows out

= an—@ﬂ
6~ 3
- n=22.5 _ 5100
3 T

Hence, number of lead shots dropped in the
vessel = 100.

Chapterwise Solution

Q.6. A solid iron pole consists of a cylinder of
height 220 cm and base diameter 24 c¢cm, which
is surmounted by another cylinder of height 60
c¢cm and radius 8 cm. Find the mass of the pole,
given that 1 cm?3 of iron has approximately 8 g
mass. (Use © = 3-14) [CBSE 2019]
Sol. We have,

First cylindrical part has radius 12 cm and
height 220 cm

Its volume= m x 122 x 220
= 31680% cm?

IInd cylindrical part has radius 8 cm and height
60 cm

Its volume = © x 82 x 60 = 3840n cm3
Total volume of iron pole

= 31680% + 3840 =«
35520 = 35520 x 3-14
111532-8 cm3

220 cm

Total mass of the iron pole
111532:8 x 8 gm
_ 111532-8 x 8

1000
892-2624 kg = 892:26 kg

Hence, weight of iron pole
= 892:26 kg

Q.7. A solid consisting of a right circular cone
of height 120 cm and radius 60 cm standing on
a hemisphere of radius 60 cm is placed upright
in a right circular cylinder full of water such that
it touches the bottom. Find the volume of water
left in the cylinder, if the radius of the cylinder
is 60 cm and its height is 180 cm.
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%= 60TM—>

120 cm

60 cm [

Sol. We have,
Radius of the cylinder
(r)= 60 cm
Height of the cylinder
(H)= 180 cm
Volume of water that the cylinder contain
= nmr2H
=7 x 602 x 180
6480001 cm3
Radius of the conical part
(r)= 60 cm
Radius of the hemispherical part
(r)= 60 cm
Height of the conical part
(h)= 120 cm

Volume of the solid = Volume of conical part
+ Volume of hemispherical part

_1 o 2 3
—3nrh+3nr

= =2 (h + 2r)

= ol

= =n x 602 (120 + 2 x 60)

= W

= grc x 3600 x 240

288000% cm3
Volume of water left in the cylinder

Volume of water that cylinder

contains — Volume of solid
648000 — 2880007
3600007

360000 x %cm3

_ _360000x22
7 x 100 x 100 x 100

[ 1 em? = LXLXLms]
100 100 100

_ 22x36
- 700
1-131 m?3 (approx)

m3 = 1-1314 m3

Hence, Volume of water out in the cylinder
= 1131 m? (approx)

Q.8. A spherical glass vessel has a cylindrical

neck 8 cm long, 2 ¢cm in diameter ; the diameter

of the spherical part is 8-5 cm. By measuring the

amount of water it holds, a child finds its volume

to be 345 cm3. Check whether she is correct,

taking the above as the inside measurements
and p = 3-14.

8.5cm

Sol. We have,
Radius of cylindrical neck

(r)= g =1cm
Height of cylindrical neck

(h)= 8 cm
Radius of the spherical part
85
R) = 5 om

Amount of water in the vessel
Volume of the cylindrical neck
+ Volume of the spherical part

nr2h + §RR3= n(rzh +§R3)

3
3~14[12 8+ é><(@) }
3772

3-14 (8 + 102-354)
3:14 x 110:354 = 346:51 cm?®

Hence, volume find by the child is not correct.
Correct answer is 346:51 cm3



13 Statistics

Texthook Exercises 13.1

Q.1. A survey was conducted by a group of students as a part of their environment awareness
programme, in which they collected the following data regarding the number of plants in 20
houses in a locality. Find the mean number of plants per house.

Number of plants 0-2 2 -4 4 -6 6-8 8-10 10-12| 12 - 14
Number of houses 1 2 1 5 6 2 3
Which method did you use for finding the mean, and why ?
Sol.
Number of plants | Number of houses (f;) Class mark (x;) fix;
0-2 1 1 1
2-4 2 3 6
4-6 1 5 5
6-8 5 7 35
8 -10 6 9 54
10 - 12 2 11 22
12 - 14 3 13 39
Total >f; = 20 2fix;, = 162
From the table, we have 2fi= 20, Xfix; = 162
- Ifix — _ 162
= — = —_— = '1‘
x 517 = X 20 8

Hence, mean number of plants per house = 8'1 plants.

We used direct method to find the mean because numerical values of f;'s and x;'s were
small.

Q.2. Consider the following distribution of daily wages of 50 workers of a factory.

Daily wages in () 100 - 120 | 120 - 140 | 140 - 160 | 160 - 180 180 - 200
Number of workers 12 14 8 6 10

Find the mean daily wages of the workers of the factory by using an appropriate method.
Sol. Here, h = 20

Daily wages Number of Class mark X% —a

in ® workers (f;) (x;) U =" fiwi

100 - 120 12 110 -2 -24

120 - 140 14 130 -1 -14

140 - 160 8 150 = a 0 0

160 - 180 6 170 1 6

180 - 200 10 190 2 20
Total 2f; =50 2fiu; = - 12

From the table, we have
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Sf = 50, ¥ fu; = -12, a = 150, A = 20

Ifu;
=a+(2f-j><h

x
- _g)
= x_150+(50 x 20
= x = 150 — 4-80
= X = 145-20.

Hence, the mean daily wages of the workers = ¥ 145-20.

Q.3. The following distribution shows the daily pocket allowance of children of a locality. The mean
pocket allowance is ¥ 18. Find the missing frequency £

Daily pocket
allowance (in %) 11-13 13-15 | 15-17 | 17-19 19-21 21-23 23-25
Number of children 7 6 9 13 f 5 4
Sol. Here, h = 2
Daily pocket Number of X —a
allowance (in %) | children (f) | C135S mark &) | wi= =" fiui
11 - 13 7 12 -3 -21
13 - 15 6 14 -2 -12
15 - 17 9 16 -1 -9
17 - 19 13 18=a 0 0
19 - 21 f 20 1 f
21 - 23 5 22 2 10
23 - 25 4 24 3 12
Total =4 +f Sfu; = 20+f

From the table, we have
a=18 h=2,%=44 +f, Xfiu;=— 20 + f and mean (x) = I 18

a+(%jxh

x

Xf;
-20+ f
= 18 = 18 + —44+f x 2
— 40 + 2f
= 0= "+s
= 0=—40 + 2f
= of = 40
40
= f=7=20

Hence, the missing frequency (f)= 20.

Q.4. Thirty women were examined in a hospital by a doctor and the number of heart beats per
minute were recorded and summarised as follows. Find the mean heart beats per minute for
these women, choosing a suitable method.




Number of heart beats | ¢5 _¢g | gg-71| 71-74 | 74-77 | 77-80| 80-83 | 83-86
per minute
Number of women 2 4 3 8 7 4 2
Sol. here, » = 3
Number of heart | Number of x; -75.5
beats per minute | women (f}) Class mark (x;) | % = h fiu;
65 - 68 2 66-5 -3 -6
68 - 71 4 69-5 -2 -8
71 - 74 3 725 -1 -3
74 - 77 8 755 = a 0 0
77 - 80 7 78-5 1 7
80 - 83 4 81-5 2 8
83 - 86 2 84-5 3 6
Total 2f; = 30 2fu; =4

Q.5.

Solution

From the table, we have a = 755, h = 3, Xf; = 30, Xfu, = 4

a + 2 x h = x =755+ %x3

= x =755 + 04 = x =159
Hence, mean heart beats per minute = 75-9.

In a retail market, fruit vendors were selling mangoes kept in packing boxes. These boxes
contained varying number of mangoes. The following was the distribution of mangoes
according to the number of boxes.

X

Number of mangoes 50 - 52 53 - 55 56 - 58 59 - 61 62 - 64

Number of boxes 15 110 135 115 25

Find the mean number of mangoes kept in a packing box. Which method of finding the mean

did you choose?

Sol.

The given series is an inclusive series. It is not necessary to change it in an exclusive
series because the class interval includes both 50 and 52. So we take A = 3 (not 2).

Number of Mangoes | Numbers of boxes | Class mark _x;-a fiu;
() (x;) Yi="p

50 - 52 15 51 -2 -30
53 - 55 110 54 -1 -110
56 - 58 135 57 = a 0 0
59 - 61 115 60 1 115
62 - 64 25 63 2 50
Total 2f; = 400 2fiu; =25

From the table, we have,
Sf = 400, Yfu; = 25,a = 57, h = 3
g_c=a+($iljxh :>,—c=57+(§)x3
57 + 0-19 = x = 5719

U
=
I
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Hence, the mean number of mangoes = 57-19.

We used step-deviation method.

Q.6. The table below shows the daily expenditure on food of 25 households in a locality.

Sol.

Daily expenditure (in %) | 100-150 | 150-200 | 200 - 250 250 - 300 300 - 350
Number of households 4 5 12 2 2
Find the mean daily expenditure on food by a suitable method. [CBSE 2019]
Here » = 50
Daily expenditure Number of X —a
in ® households (f;) Class mark (x;) it T fiw;
100 - 150 4 125 -2 -8
150 - 200 5 175 -1 -5
200 - 250 12 225 = a 0 0
250 - 300 2 275 1 2
300 - 350 2 325 2 4
Total 2f; = 25 2fiu, =17
From the table, we have
Xfi=25, Yfu,= -7, a =225 h = 50
% = (Zﬁuij T =22 (—l) 50
X =a + Zfi X = x = + 25 X
= x =225-14 = x =211

Hence, the mean daily expenditure on food = ¥ 211.

Q.7. To find out the concentration of SO, in the air (in parts per million, ie, ppm), the data was
collected for 30 localities in a certain city and is presented below :

Sol.

Concentration of
S0, (in ppm) 0-00-0-04 | 0-04-0-08 | 0-08-0-12 | 0-12-0-16 | 0-16-0-20 | 0-20-0-24
Frequency 4 9 9 2 4 2
Find the mean concentration of SO, in the air.
Concentration of SOy (in ppm) Frequency (f)) Class mark (x;) fix;
0-00 - 0-04 4 0-02 0-08
0-04 - 0-08 9 0-06 0-54
0-08 - 0-12 9 0-10 0-90
0-12 - 0-16 2 0-14 0-28
0-16 - 0-20 4 0-18 0-72
0-20 - 0-24 2 0-22 0-44
Total 2f; = 30 2fix; =2-96
From the table, we have >f; = 30, Xfx; = 296
2fx. .
= = —23%6 = 0:099
i
Hence, the mean concentration of SOy in the air = 0-099 ppm.




Solution

Q.8. A class teacher has the following absentee record of 40 students of a class for the whole

term. Find the mean number of days a student was absent.

Number of days 0-6|6-10[10-14 |14 -20|20-28 | 28 - 38|38 - 40
Number of students 11 10 7 4 4 3 1
Sol. | Number of days Number of Class mark d, =x;,—-a f:d;
students (f;) (x;)
0-6 11 3 -14 —154
6 -10 10 8 -9 -90
10 - 14 7 12 -5 -35
14 - 20 4 17 = a 0 0
20 - 28 4 24 7 28
28 - 38 3 33 16 48
38 - 40 1 39 22 22
Total 2f; = 40 2fid;=-181
From the table, we have
2f; = 40, >Xfd, = — 181, a = 17
— zf;d; = _ 17 (_@)
X =a + Zfl = x = + 40
= x = 17 — 452 = 12-48

Hence, the mean number of days a student was absent = 12-:48 days.

Q.9. The following table gives the literacy rate (in percentage) of 35 cities. Find the mean literacy

rate.
Literacy rate (in %) 45 - 55 55 - 65 65 - 75 75 - 85 85 - 95
Number of cities 3 10 11 8 3
Sol. | Literacy rate (in %) Number of Class mark d=x-a fid;
cities (f}) (x;)

45 - 55 3 50 -20 —60
55 - 65 10 60 -10 -100
65 - 75 11 70 = a 0 0
75 - 85 8 80 10 80
85 - 95 3 90 20 60
Total >f; =35 2fd;=-20

From the table, we have
>fi =35, Xfd; = — 20, a = 70

_ If;d;
¥=a+

35

Hence, the mean literacy rate= 69-43%.

~ ¥ =70+ (—@) — % =70 — 057 = 69-43%.
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Texthook Exercises 13.2

Q.1. The following table shows the ages of the patients admitted in a hospital during a year:

Age (in years)

5-15

15 - 25

25 - 35

35 - 45

45 - 55

55 - 65

Number of patients

6

11

21

23

14

5

Find the mode and the mean of the data given above. Compare and interpret the two measures
of central tendency.

Sol. The class 35 - 45 has maximum frequency. So, it is the modal class.

1 =385,f=23,f, =21, f, =14 and A = 10
e = trlefi-fo-f) ™
~ 23 - 21 )
= 35+(2><23—21—14 x 10
2 20
= 36+ (46—21—14) x 10 =35+ 74
= 35 + 1:8 = 36-8 years
Now let us find the mean of the data. Here A = 10
Age (in years) Number of Class mark x; —a
. u; = fu
patients (f) x; i 3 Ui
5-15 6 10 -3 -18
15 - 25 11 20 -2 22
25 - 35 21 30 -1 -21
35 - 45 23 40 = a 0 0
45 - 55 14 50 1 14
55 - 65 5 60 2 10
Total 2f; = 80 2fu; = — 37
From the table, we have >f; = 80, >fu; = — 37, a = 40, and h =10
Ifiu;
Mean = a + sf, x h
-37
=40 + % x 10 = 40 — 463 = 3537 years.

Hence, mode = 368 years and mean = 35-37 years. Maximum number of patients admitted
in the hospital are of the age 36-8 years (approx). While on an average the age of a patient
admitted in the hospital is 35-37 years.

Q.2. The following data gives the information on the observed lifetimes (in hours) of 225 electrical

components:
Lifetimes (in hours) 0-20 20 - 40 40-60 | 60-80 80 - 100 100 - 120
Frequency 10 35 52 61 38 29

Determine the modal lifetimes of the components.



Solution

Sol. The class 60-80 has maximum frequency. So, it is the modal class.

1=60, f,=61,f=52f =38 and h = 20

fi—1 j
S A S VRN A
2fi - fo — fa

61 — 52 )
2x61_52_38 %20
=60+(#

122 — 52 — 38
180

=60+§=60+5‘625

= 65625 hours.
Hence, the modal lifetimes of the electrical components =

Mode=l+(

=60+(

)XZO

65:625 years

Q.3. The following data gives the distribution of total monthly household expenditure of 200 families
of a village. Find the modal monthly expenditure of the families. Also, find the mean monthly
expenditure :

Sol.

Expenditure (in %)

Number of families

Expenditure (in %)

Number of families

1000 - 1500
1500 - 2000
2000 - 2500
2500 - 3000

24
40
33
28

3000 - 3500
3500 - 4000
4000 - 4500
4500 - 5000

30

22
16
7

The class

1500 - 2000 has maximum frequency. So, it

I = 1500, f, = 40, fy = 24, f, = 33 and h = 500

is the modal class.

=t ef-fo-f)"
40 — 24
= 1500 + (2x40—24—33) x 500
_ L)
= 1500 + (28] « 500
= 1500 + 2022 = 1500 + 34783 = X 184783
Now, let us find the mean. Here 2 = 500.
Expenditure (in %) Number of Class mark (x;) u; L9 fiu;
families (f)
1000 - 1500 24 1250 R -96
1500 - 2000 40 1750 -3 -120
2000 - 2500 33 2250 -2 —66
2500 - 3000 28 2750 -1 —28
3000 - 3500 30 3250 = a 0 0
3500 - 4000 22 3750 1 22
4000 - 4500 16 4250 2 32
4500 - 5000 7 4750 3 21
Total Sf = 200 Sfu; = — 235
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From the table, we have
>f; = 200, >fu; = — 235, a = 3250 and 2 = 500

Zfiui) —235)
a+( Xh=3250+(m x 500

Mean

3250 — 587-5 = X 26625
Hence, modal monthly expenditure= ¥ 1847-83
Mean monthly expenditure= ¥ 2662-5.

Q.4. The following distribution gives the state-wise teacher-student ratio in the higher secondary
schools of India. Find the mode and mean of this data. Interpret the two measures.

Number of students per teacher Number of states / U.T.
15 - 20 3
20 - 25 8
25 - 30 9
30 - 35 10
35 - 40 3
40 - 45 0
45 - 50 0
50 - 55 2

Sol. The class 30 - 35 has maximum frequency. So, it is the modal class.
.’.l=30,f1=10,f0=9,f2=3,andh=5

Mode = [ + [M] I

2f1 = fo — 1o

_ 10-9 )

_30+(2><10—9—3 x5

=30 + (é) x5

- 30 + g — 30 + 0625 = 306

Now, let us find the mean.
Number of students | Number of states | Class mark
per teacher /U.T. () (x;) d,=x;,—a fid;

15 - 20 3 17-5 -15 -45
20 - 25 8 22-5 -10 -80
25 - 30 9 275 -5 -45
30 - 35 10 325 = a 0 0
35 - 40 3 37-5 5 15
40 - 45 0 42-5 10 0
45 - 50 0 47-5 15 0
50 - 55 2 52-5 20 40
Total >f; =35 2fid; =-115

From the table, we have
>f; = 35, Xfid, = — 115, and a = 325



Solution
ifid;
If;

Hence, mode = 306 and mean = 29-2. We conclude that most of the states/U.T. have
a student-teacher ratio of 306 and on an average, this ratio is 29-2.

= 325 — 33 = 29-2

Mean = a + ﬂ)

= 2' (
325 + 35

Q.5. The given distribution shows the number of runs scored by some top batsmen of the world
in one-day international cricket matches.

Runs scored Number of batsmen Runs scored Number of batsmen
3000 - 4000 4 7000 - 8000 6
4000 - 5000 18 8000 - 9000 3
5000 - 6000 9 9000 - 10000 1
6000 - 7000 7 10000 - 11000 1

Find the mode of the data.

Sol. The class 4000 - 5000 has maximum frequency. So, it is the modal class.
oo 0 =4000, f1 =18, f, = 4, f5, =9 and A = 1000.

Mode = [ + (ﬂ) x

2 = fo — 12
_ 18 — 4 )
= 4000 + (2><18—4—9 x 1000
_ 14 )
= 4000 + (36—4—9 x 1000
_ 14000)
= 4000 + ( 23
= 4000 + 6087
Hence, mode = 46087 runs

Q.6. A student noted the number of cars passing through a spot on a road for 100 periods each
of 3 minutes and summarised it in the table given below. Find the mode of the data.

Number of cars 0-10 | 10-20 |20-30 | 30-40 | 40-50 50-60 60-70 | 70-80
Frequency 7 14 13 12 20 11 15 8

Sol. The class 40 - 50 has maximum frequency. So, it is the modal class.
no 1 =40,f=20,f =12, {5 = 11 and A = 10

it )
()

Mode =
20 — 12 )
‘40+(2x20—12-11 x 10
_ ;) _ 80 _ 7 A4
_40+(40_12_11 x 10 = 40 + o = 40 + 47 = 44°T.

Hence, mode = 44-7 cars.
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Texthook Exercises 13.3

Q.1. The following frequency distribution gives the monthly consumption of electricity of 68
consumers of a locality. Find the median, mean and mode of the data and compare them.

Monthly consumption (in units) Number of consumers

65 - 85 4

85 - 105 5

105 - 125 13

125 - 145 20

145 - 165 14

165 - 185 8

185 - 205 4

Sol. For calculating the median we prepare cumulative frequency distribution table as given
below :
Monthly consumption Number of consumers Cumulative frequency
(in units) (frequency) (ch)
65 - 85 4 4
85 - 105 5 9
105 - 125 13 22
125 - 145 20 42
145 - 165 14 56
165 - 185 8 64
185 - 205 4 68
Total n = 2f, = 68
n 68
n= 68 9 =g = 34

But 34 comes under the cumulative frequency 42 and the class interval against the
cumulative frequency 42 is 125-145. So, it is the median class.

Sl =125,¢f =22, f=20 and £ = 20

n
o _ Cf
Median=l+{2f th:l25+(%)x20=125+12=137.
For calculating mean, we prepare the table as given below :
Monthly consumption Number of Class mark x —a
(in 3) consumers (f;) (x;) Ui = "7 fiu;
65 - 85 4 75 -3 -12
85 - 105 5 95 -2 -10
105 - 125 13 115 -1 -13
125 - 145 20 135 = a 0 0
145 - 165 14 155 1 14
165 - 185 8 175 2 16
185 - 205 4 195 3 12
Total >f; = 68 Yfu; =17




Solution

From the table, we have
>f; =68, Xfiu; =7, a =135, h = 20

sz xh =135 + = x 20 = 135+ 20 = 135 + 2:05 = 137-05.
12

68 68
For calculating mode, the class 125 - 145 has maximum frequency. So, it is the modal class.
1 =125, f, =13, f; = 20, f5= 14, and A = 20

. Mean = a + (

fi - fo j ( 20 — 13 )
Mode=l+(2fl_fo_f2 xh =125+ %20 —13 14 x 20
- 125 + 7;320 ~125 + % = 125 + 1076 = 135-76.

Hence, median, mean and mode are 137, 137-05 and 135-76 respectively. The three
measures are approximately same in this case.

Q.2. If the median of the distribution given below is 285, find the values of x and y.

Class Interval Frequency

0-10 5

10 - 20 X

20 - 30 20

30 - 40 15
40 - 50 y

50 - 60 5
Total 60

Sol. For calculating the median, we prepare the cumulative frequency distribution table as
given below:

Class Interval Frequency Cumulative Frequency
0-10 5 5
10-20 X 5+ x
20-30 20 25 + «x
30-40 15 40 + x
40-50 y 40 + x + y
50-60 5 45 + x + y
Total 60
n= 60
= 45 + x + y= 60
= x +y=60 - 45
= x +y=15 ..(D)

Median is 28-5, which lies in the class 20 - 30.
So, it is the median class.
1 =20,f=20,¢f=5+x and A = 10.
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n
~—cf
Median = [ +[2 ] x h

f

[%—(5+x)]
= 28‘5=20+TX10
N 985 =20+ 20=5=% 19 _ 985 =190+ 25

20 2
= 985 -20= 2% o g5= BF
2 2
= 17 = 25 — «x = x=25-17 = x =38
Putting the value of x in equation (1), we get
8+y=15 - y=15-8=717.

Hence, x=8y="T.

Q.3. A life insurance agent found the following data for distribution of ages of 100 policy holders.
Calculate the median age, if policies are given only to persons having age 18 years onwards
but less than 60 year.

Age (in years) No. of policy holders | Age (in years) No. of policy holders
Below 20 2 Below 45 89
Below 25 6 Below 50 92
Below 30 24 Below 55 98
Below 35 45 Below 60 100
Below 40 78

Sol. Let us prepare the table depicting class intervals with their respective frequencies and
cumulative frequencies from the given data as below:

Age (in years) Number of policy holders Cumulative Frequency

(frequency)

Below 20 2 =2 2

20 - 25 6 -2=4 6

25 - 30 24 — 6 =18 24

30 - 35 45 — 24 = 21 45

35 - 40 78 — 45 = 33 78

40 - 45 89 - 78 =11 89

45 - 50 92 - 89 =3 92

50 - 55 98 -92=6 98

55 - 60 100 — 98 = 2 100
Total n = 2f, = 100

n 100
n = 100 = 5= 5 = 50

But 50 comes under the cumulative frequency 78 and the class interval against the
cumulative frequency 78 is 35 — 40. So, it is the median class.




Solution

[l =385,¢f=45,f=33 and h = 5

n _
I+ [2 foJ x h

M) - 25 _ 76 = 35-
o3 ) x5 =385+ 22 =35+ 076 = 3576

Median

=35 + (
Hence, median age = 35-76 years.

Q.4. The lengths of 40 leaves of a plant are measured correct to the nearest millimetre, and data
obtained is represented in the following table :

Length (in mm) Number of leaves
118 - 126 3
127 - 135 5
136 - 144 9
145 - 153 12
154 - 162 5
163 - 171 4
172 - 180 2

Find the median length of the leaves.

Sol. The series is in inclusive form. We convert it into exclusive form and prepare the
cumulative frequency table as given below :

Length (in mm) Number of leaves Cumulative Frequency
(frequency)
117-5 - 1265 3 3
1265 - 1355 5 8
135-5 - 1445 9 17
144-5 - 1535 12 29
153-5 - 1625 5 34
1625 - 1715 4 38
171-5 - 1805 2 40
Total n = 2f, = 40

n= 40 :%:20

But 20 comes under the cumulative frequency 29 and the class interval against the
cumulative frequency 29 is 144-5 — 153-5. So, it is the median class.

ol =1445,¢f = 17, f =12, and h = 9

cf 20-17

) x9 = 1445 + g = 1445 + 2:25 = 146-75.

n_
Median = [ + {2 7 ]xh = 144-5+(

Hence, median length of leaves = 146-75 mm.



Mathematics Class-10

Q.5. The following table gives the distribution of the life time of 400 neon lamps:

Life time (in hours) Number of lamps
1500 - 2000 14
2000 - 2500 56
2500 - 3000 60
3000 - 3500 86
3500 - 4000 74
4000 - 4500 62
4500 - 5000 48

Find the median life time of a lamp.
Sol. We prepare the cumulative frequency distribution table as given below :

Life time (in hours) Number of lamps Cumulative
(Frequency) (Frequency)
1500 - 2000 14 14
2000 - 2500 56 70
2500 - 3000 60 130
3000 - 3500 86 216
3500 - 4000 74 290
4000 - 4500 62 352
4500 - 5000 48 400
Total n = Xf; = 400
n 400
n =400 = 9= 9 = 200

But 200 comes under the cumulative frequency 216 and the class interval against the
cumulative frequency 216 is 3000 — 3500. So, it is the median class.

I = 3000, cf =130, f = 86, and h = 500

Q—cf
l+{2 | xh = 3000 +(M) « 500

Median 36

35000
86

Hence, median life time of a lamp= 3406-98 hours.

3000 + =3000 + 406-98 = 3406-98

Q.6. 100 surnames were randomly picked up from a local telephone directory and the frequency
distribution of the number of letters in the English alphabets in the surnames was obtained

as follows :
Number of letters 1-4 4-7 7-10 10-13 13-16 16-19
Number of surnames 6 30 40 16 4 4

Determine the median number of letters in the surnames. Find the mean number of letters
in the surnames? Also, find the modal size of the surnames. [CBSE 2008]



Solution El

Sol. For calculating the median, we prepare the cumulative frequency distribution table as
given below:

Number of Letters Number of Surnames Cumulative Frequency
(frequency)
1-4 6 6
4 -7 30 36
7-10 40 76
10 - 13 16 92
13 - 16 4 96
16 - 19 4 100
Total n = 100
n 100
n =100 = 9 = 9 = 50

But 50 comes under the cumulative frequency 76. The class interval against cumulative
frequency 76 is 7 - 10. So, it is the median class.
=17 ¢=236,f=40 and h = 3

Q—cf
l+{2f ]xh

Median =
~ 50 — 36) . 14x3
=7+ ( 20 x3="7+ 40
=7+ 2 =7+ 105 = 805
For calculating the mean we prepare table as given below :
Number of Letters | Number of Surnames | Mid value | d;=x;—a fid;
(frequency) (x;)
1-4 6 2-5 -6 -36
4 -7 30 55 -3 -90
7-10 40 85=a 0 0
10 - 13 16 11-5 3 48
13 - 16 4 14-5 6 24
16 - 19 4 175 9 36
>f; = 100 Xfd;=-18

From the table, we have

Sf = 100, Yfd; = — 18, a = 85

100 100

For calculating mode, the class 7 - 10 has maximum frequency. So, it is the modal class.
l=17/f=40,f,=30,f, =16 and h = 3

f1—f0 ) 40 — 30
L+ [Zfl—fo—& xh =T+ (2><40—30—16) x 3

10 x 3 30
7+ 34 —7+34—7+088—788

If;d; _
Mean = a + ( zlf.Lj =85+ (ﬁ) -85 - 2 _ 85 - 018 = 832,
12

Mode
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Hence, median = 8:05, Mean = 8:32 and modal size = 7-88.

Q.7. The distribution below gives the weights of 30 students of a class. Find the median weight
of the students.

Weight (in kg) 40-45 | 45-50 | 50-55 55-60 | 60-65 | 65-70 | 70-75
Number of 2 3 8 6 6 3 2
students
Sol. We prepare the cumulative frequency distribution table as given below.
Weight (in kg) Number of Students Cumulative (frequency)
(frequency)
40 - 45 2 2
45 - 50 3 5
50 - 55 8 13
55 - 60 6 19
60 - 65 6 25
65 - 70 3 28
70 - 75 2 30
n =30
n 30

n =30 = =15

T2
But 15 comes under the cumulative frequency 19 and the class interval against the cumulative
frequency 19 is 55-60. So, it is the median class.

[l =55 ¢=13, f=6and h =5

5 15 — 13
[l + 2f xh=55+(—)x5

Median 6

= 55 + % = 55 + 167 = 5667

Hence, median weight of the students = 56-67 kg.
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Probability

Texthook Exercises 14.1

Q.1. Complete the following statements:

(i) Probability of an event E + Probability of
the event 'not E' =

(i)

The probability of an event that cannot
happen is ....c...... . Such an event is called

or equal to ... and less than or equal
o i, .
Sol. (i) 1 (ii) 0, impossible event
(iii) 1, sure or certain event
Giv) 1 w)o,1

Q.2. Which of the following experiments have
equally likely outcomes ? Explain.

(i) A driver attempts to start a car. The car
starts or does not start.

(ii) A player attempts to shoot a basket ball.
She/he shoots or misses the shot.

(iii) A trial is made to answer a true-false
question. The answer is right or wrong.
(iv) A baby is born. It is a boy or a girl.

Sol. (i) The outcome is not equally, likely
because when there is some defect the car
does not start.

(ii) The outcome in this situation is not equally
likely because the outcome depends on many
factors such quality of the gun, training of the
player etc.

(iii) The outcome in this situation are equally
likely because out come in this trial the answer
is right or wrong i.e., one out of the two and
both have equal chances to happen.

(iv) The outcome in this situation are equally
likely because a baby is born can be either a
boy or girl.

Q.3. Why is tossing a coin considered to be fair
way of deciding which team should get the ball
at the beginning of a football game ?

Sol. When we toss a coin, the outcomes head

and tail are equally likely. So the result of an
individual coin toss is completely unpredictable.

Q.4. Which of the following cannot be the
probability of an event ?
(b) -1-5 (c) 15%

(@) § @) 07

Sol. The value of probability of an event
cannot be negative or greater than 1. So, the
correct option is (B).

Q.5. If P (E) = 0-:05, what is the probability of

“not E” ?
Sol. We have,
P(E)= 0-05
P (not E)= 1- P(E)

=1 - 0-05=095.
Hence, P (not E) = 0-95.

Q.6. A bag contains lemon flavoured candies
only. Malini takes out one candy without looking
into the bag. What is the probability that she
takes out

(i) an orange flavoured candy ?

(ii) a lemon flavoured candy ?

Sol. (i) Let E denote the event to get an
orange flavoured candy.

There is no outcome favourable to the event
E because all the candies are lemon flavoured.
So, P(E)= 0.

(ii) Let F denote the event to get a lemon
flavoured candy.

All the outcomes favourable to event F because
all the candies in the bag lemon flavoured.
So P(F) = 1.

Hence, (i) P(E) = 0 Gi) P(F) = 1.

Q.7. It is given that in a group of 3 students, the
probability of 2 students not having the same
birthday is 0-992. What is the probability that the
2 students have the same birthday?
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Sol. Let E denote the event that two students
out of three have same birthday.

P(not E)= 0992 (given)

Then P(E)=1 - P (not E)
=1 - 0992
= 0-008.
Hence, P(E)= 0-008.

Q.8. A bag contains 3 red balls and 5 black balls.
A ball is drawn at random from the bag. What
is the probability that the ball drawn is (i) red
? (ii) not red?

Sol. Number of all possible out comes
=3+5=28
(i) Number of red balls = 3

Number of favourable outcomes = 3

P(red ball) = g :

Number of not red balls
= black balls = 5
Number of favourable outcomes = 5

P(not red ball) = g

Hence, (i) P(red ball) =

(ii)

, (i) P (not red

[e R )VV]

ball) = 2
Q.9.

A box contains 5 red marbles, 8 white
marbles and 4 green marbles. One marble
is taken out of the box at random. What
is the probability that the marble taken out
will be

(i) red ? (ii) white ? (iii) not green ?

Sol. Total number of possible out comes
=5+8+4=17

(1) Number of red marbles = 5

Number of favourable outcomes = 5
P (a red marble) = 17
(ii) Number of white marbles = 8
Number of favourable outcomes = 8
P(a white marble) = 17
(iii) Number of marbles which are not green
=5+8=13

Number of favourable outcomes = 13

..P(a marble not green) = %

Hence, (i) P(a red marble) = %
(ii) P(a white marble) = %

vos 13
(iii) P(a marble not green) = -~

Q.10. A piggy bank contains hundred 50 P coins,
fifty ¥ 1 coins, twenty ¥ 2 coins and ten ¥ 5 coins.
If it is equally likely that one of the coins will fall
out when the bank is turned upside down, what
is the probability that the coin (i) will be a 50 P
coin ? (ii) will not be a ¥ 5 coin ?

Sol. Total number of coins
= 100 + 50 + 20 + 10 = 180
Total number of possible outcomes = 180
(i) Number of 50 paise coins = 100
Number of favourable outcomes = 100

100 _ 5

180 ~ 9

(ii) Number of coins other than ¥ 5 coins
=100 + 50 + 20 = 170

Number of favourable outcomes = 170

.. P(50 paise coins) =

. . 170 17
P (will not be a ¥ 5 coins) = 180 = 18
Hence, (i) P (50 P coins) = g (11) P(will
. 17
not be a ¥ 5 coins) = 18

Q.11. Gopi buys a fish from a shop for his
aquarium. The shopkeeper takes out one fish at
random from a tank containing 5 male fish and
8 female fish (see in figure).

What is the probability that the fish taken out is
a male fish ?

Sol. Total fish in the aquarium
=5+8=13

Total number of possible outcomes = 13

Number of male fish = 5

Number of favourable outcomes = 5



5
P(male fish) = 13

Hence, P(male fish) = %
Q.12. A game of chance consists of spinning an
arrow which comes to rest pointing at one of the
numbers 1, 2, 3, 4, 5, 6, 7, 8, (see in figure), and
these are equally likely outcomes. What is the
probability that it will point at

(i) 87

(ii) an odd number ?

(iii) a number greater than 2 ?
(iv) a number less than 9 ?

Sol. Since arrow can come to rest at any one
of the numbers 1, 2, 3, 4, 5, 6, 7, 8.

Total number of possible outcomes = 8

(i) Number of favourable outcomes = 1

~.P(Arrow point at 8) =

QO | =

(ii) Odd numbers are 1, 3, 5, 7
Number of favourable outcomes = 4
. P(Arrow points at an odd number)

4 1
=2 =3
(iii) The numbers greater than 2 are 3, 4, 5,
6,7,8
Number of favourable outcomes = 6
. P(Arrow points a number greater than
o - 6 _ 3.
8 4
(iv) The numbers less than 9 are 1, 2, 3, 4,
5,6, 7, 8.
Number of favourable outcomes = 8.
. P(Arrow points at a number less than
8
9) = i 1.
Hence, (i) P (Arrow point at 8) = 1

Chapterwise Solution @

(ii) P(Arrow points at an odd number) = %

(iii) P(Arrow points at a number greater than

2) = % (iv) P(Arrow points at a number less

than 9) = 1.

Q.13. A die is thrown once. Find the probability
of getting
(i) a Prime number
(ii) a number lying between 2 and 6
(iii) an odd number.
Sol. In a single throw of a die, all possible out
comes are 1, 2, 3, 4, 5, 6.
Total number of possible outcomes = 6
(i) Let E; be event of getting a prime
number. Prime numbers are 2, 3, 5
Number of favourable outcomes = 3
.. P (getting a prime number)
1

3
=PE) = =5

Let E, be event of getting a number lying
between 2 and 6
The numbers lying between 2 and 6 are
3, 4,5
Number of favourable outcomes = 3
3 1

P(E,) = 6= 3
(iii) Let E5 be event of getting an odd number
The odd numbers are 1, 3, 5

Number of favourable outcomes = 3

(ii)

. 1 .. 1
Hence, (i) P(E;) = 9 (i) P(Ey) = B

(it) P(Ey) = -

Q.14. One card is drawn from a well-shuffled
deck of 52 cards. Find the probability of getting
of (i) a king of red colour (ii) a face card (iii)
a red face card. (iv) the jack of hearts (v) a
spade (vi) the queen of diamonds.

Sol. Total number of all possible out comes

= 52
(i) Number of king of red colour = 2
Number of favourable out comes = 2
P(getting a king of red colour)
2 1

“ 52 T 26
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(ii) We know that kings, queens and jacks
are the face cards
Number of face cards = 12
Number of favourable outcomes
12 3

P(getting a face card) = 52 = 13

Number of red face cards = 6
Number of favourable outcomes =

= 12
(iii)

. 6
P(getting a red face card) = 5 = 26

Number of jack of hearts =1
Number of favourable outcomes

(iv)

P(getting the jack of hearts) =

(v) Number of spades = 13

Number of favourable outcomes = 13
. 13 1

P(getting a spade) = 52 T 4

Number of queen of diamonds = 1

Number of favourable outcome = 1

P(getting the queen of diamonds)

(vi)

L
~ 52
Hence, (i) P(getting a king of red colour)

. . 3
= 26 (ii) P(getting a face card) = 13

(iii) P(getting a red face card) = %

(iv) P(getting the jack of hearts) = 5% v)

(vi) P(getting the

1,

52

Q.15. Five cards—the ten, jack, queen, king and
ace of diamonds, are well- shuffled with their
face downwards. One card is then picked up at
random.

(i) What is the probability that the card is the
queen ?

If the queen is drawn and put aside, what
is the probability that the second card picked
up is (a) an ace ? (b) a queen?

(i) The total number of cards = 5
Total number of possible outcomes = 5
Out of these 5 cards only one is queen
Number of favourable outcomes = 1

P(getting a spade) = 4_1

queen of diamonds)

(i)

Sol.

P(a queen) = é
(ii) After the queen has been drawn and put
a side total number of cards =5 -1 =4

Number of possible outcomes = 4
These four cards include one ace and no
queen

P (an ace) = i, P (a queen) = 0.

Hence, (i) P(a queen) = 1 (ii) (a) P(an

1 5
ace) = i (b) P(a queen) = 0.

Q.16. 12 defective pens are accidentally mixed
with 132 good ones. It is not possible to just look
at a pen and tell whether or not it is defective.
One pen is taken out at random from this lot.
Determine the probability that the pen taken out
is a good one.

Sol. Number of total pens = 12 + 132 = 144
Total number of possible outcomes = 144
Number of good pens = 132

Number of favourable outcomes = 132

132 11
P(good pens) = 144 = 12
11

Hence, P (good pens) = 12

Q.17. (i) A lot of 20 bulbs contain 4 defective
ones. One bulb is drawn at random from the lot.
What is the probability that this bulb is defective?
(ii) Suppose the bulb drawn in (i) is not defective
and is not replaced. Now one bulb is drawn at
random from the rest. What is the probability
that this bulb is not defective ?

Sol. (i) Total number of bulbs = 20
Total number of possible outcomes
=20
Number of bulbs defective in this lot
=4
Number of favourable outcomes = 4
. 4 1
P(a defective bulb) = 20 = 5
(ii) According to question, the bulb drawn is

not defective and it is not replaced.

Total number of bulbs contains the lot
=19

Total number of possible outcomes
=19

Number of good bulbs are
=19 -4=15

Number of favourable outcomes = 15

15

~.P(a non defective bulb) = 19



Hence, (i) P (a defective bulb) = % (i) P(a
15

19

Q.18. A box contains 90 discs which are numbered
from 1 to 90. If one disc is drawn at random from
the box, find the probability that it bears.

(i) a two-digit number

(ii) a perfect square number

(iii) a number divisible by 5.

Sol. Total number of possible outcomes = 90

(i) Two digit numbers from 1 to 90 are 10,
11, 12, 13,..... 90

Total two digit numbers = 81

non defective bulb) =

Number of favourable outcomes = 81
~.P(a disc bearing a two digit number)

_ 81 _ 9
T 90 T 10
(ii) Perfect square numbers from 1 to 90 are
1, 4, 9, 16, 25, 36, 49, 64, 81.
Total perfect square numbers = 9
Number of favourable outcomes = 9
. P(a disc bearing a perfect square
9 1
number) =9 - 10
(iii) The numbers divisible by 5 from 1 to 90

are 5, 10, 15, 20, ..... 90.

Total numbers divisible by 5 from 1 to
90 = 18

Number of favourable outcomes = 18

P (a disc bearing a number divisible by
5)
_18 _ 1
T90 T 5
Hence, (i) P(a disc bearing a two digit number)

10

number) = %

(ii) P(disc bearing a perfect square
(iii) P(a disc bearing a number
divisible by 5) = %

Q.19. A child has a die whose six faces shows
the letters as given below :

[A] [B] [€] [B] [E] [A]

The die is thrown once. What is the probability
of getting (i) A ? (ii) D ?

Chapterwise Solution

In throwing the die any one of the six
faces may come upward.

Total number of possible outcomes = 6
(1) Since there are two faces with letter A

Sol.

. Number of favourable outcomes = 2

. 2 1
P(getting A) = 6=3

(ii) There is one face with letter D

Number of favourable outcome = 1

P(getting D) = 6_13 .

Hence, (i) P(getting A) =

= Wi

(ii) P(getting D) =

Q.20. * Suppose you drop a die at random on
the rectangular region shown in figure. What is
the probability that it will land inside the circle
with diameter 1 m ?

3m

Sol. Total area of the rectangular region

=lxb=8x%x2=6 m2

Area of the circular region
= mr?

x5 w

P(the die lands inside the circle)

Area of the circular region

~ Total area of rectangular region

T
4 _
6 24

Hence, P(the die lands inside the circle)
.
24
(* This Question is not from the point of
Board Examination.)

Q.21. A lot consists of 144 ball pens of which
20 are defective and the others are good. Nuri
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will buy a pen if it is good, but will not buy if
it is defective. The shopkeeper draws one pen

P (Nuri will buy good pen)

at random and gives it to her. What is the = % = %
probability that . R
(i) She will buy it ? (ii) P (Nuri will not bu}: a;)good pen)
. . - =
(if) She will not buy it - (selecting a defective pen)
Sol. Total number of pens = 144
Total number of possible outcomes = 144 = % = %
(i) Number of defective pens = 20 31
The number of good pens Hence (l) P (NuI'l will buy a gOOd pen) %
=144 — 20 = 124 5
P (N ill not b d o
Number of favourable outcomes @) P (Nuri will not buy a good pen) = 36
= 124
Q.22. Refer to example 25 of NCERT (i) complete the following table :
Event sum on 2 dice 2 3 4 5 6 7 8 9 10 | 11 12
- 1 5 1
Probability 36 36 36
(i) A student argues that ‘there are 11 . 5
possible out comes 2, 3, 4, 5, 6, 7, 8, 9, 10, + Plgetting the sum 6) = 5

11, and 12. Therefore, each of them has a
probability1/11. Do you agree with this
argument? Justify your answer.

Sol. Total number of possible outcomes of the
toss of the pair of two dice = 36
G @1, 2), (2, 1), favour the event of the
getting the sum 3
. P(getting the sum 3) = 326

Cases (1, 3), (2, 2), (3, 1) favour the event
of getting sum 4

3

36

Cases (1, 4), (2, 3), (3, 2), (4, 1) favour the
event of getting the sum 5

4

36

Cases (1, 5), (2, 4), (3, 3), 4, 2), (5, 1)
favour the event of getting the sum 6

. P(getting the sum 4) =

. P(getting the sum 5) =

Cases (1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6,
1) favour the event of getting the sum 7

6
36
Cases (2, 6), (3, 5), (4, 4), (5, 3), (6, 2)
favour the event of getting the sum 8

5

36

Cases (3, 6), (4, 5), (5, 4), (6, 3) favour the
event of getting the sum 9

4
36
Cases (4, 6), (5, 5), (6, 4) favour the event

of getting the sum 10

. P(getting the sum 7) =

. P(getting the sum 8) =

. P(getting the sum 9) =

3
36

Cases (5, 6), (6, 5), (6, 4) favour the event
of getting the sum 11

. P(getting the sum 10) =

2

. P(getting the sum 11) = 36

Event Sum on 2 dice 2 3 4

5 6 7 8 9 | 10 | 11

Probability

41 5| 6| 5| 43|21
36 36 36




(ii) No, as the eleven different outcomes are
not equally likely.

Q.23. A game consists of tossing a one rupee
coin 3 times and noting its outcome each time.
Hanif wins if all the tosses give the same result
/e, three heads or three tails, and loses otherwise.
Calculate the probability that Hanif will lose the
game.

Sol. When a coin tossed three times, the
possible outcomes are (H, H, H), (H, H, T), (H,
T, T), d, T, H), (T, H, H), (T, H, T), (T, T,
H) and (T, T, T)

Total number of possible outcomes = 8

Number of cases when all the tosses give the
same results are two i.e., (H, H, H) and (T,
T, T)

It is given that Hanif wins when all the tosses
give the same results,

Number of cases in which Hanif will lose the
game = 8 — 2 =6

Number of favourable outcomes = 6

-, P (Hanif will lose the game)

_6 _ 3.
8§ T 1
Hence, P (Hanif will lose the game) = %-

Q.24. A die is thrown twice. What is the probability
that
(i) 5 will not come up either time ?
(ii) 5 will come up at least once ?
[Hint—Throwing a die twice and throwing two
dice simultaneously are treated as the same
experiment.]
Sol. A die is thrown twice
Total number of possible outcomes = 36
(1) Out of these 36 outcomes, 5 comes at

least once in the following cases :

(1, 5), (2, 5), (3, b), (4, 5), (5, b), (6, 5), (5,

1D, (5, 2), (5, 3), (5, 4), (5, 6)

Total number of these cases = 11

.. Number of cases when 5 will not come

up either time = 36 — 11 = 25

Number of favourable outcomes

=25
~.P(5 will not come up either time)
25
T 36

Chapterwise Solution

(ii) Number of cases when 5 comes up at
least once = 11
Number of favourable outcomes
=11
. P (5 will come up at least once)
.
T 36
Hence, (i) P (5 will not come up either
_ 25,
T 36
(ii) P (5 will come up at least once)
_ 1
T 36
Q.25. Which of the following arguments are
correct and which are not correct ? Give reasons

for your answer.

time)

(i) If two coins are tossed simultaneously there
are three possible outcomes —two heads,
two tails or one of each. Therefore, for each
of these outcomes, the probability is 1/3.

(ii) If a die is thrown, there are two possible

outcomes — an odd number or an even

number. Therefore, the probability of

getting an odd number is 1/2.

Sol. When two coins are tossed.

(i) The possible outcomes are (H, H), (H, T),
(T, H), (T, T)

Total number of possible outcomes = 4

1
P(H, H)= ;.
1
P(T, T)=

2 1

PH, Tand T, H) = § =

Hence, argument is incorrect.

When a die is thrown

(ii)
The possible outcomes are 1, 2, 3, 4, 5,
6
Total number of possible outcomes = 6
We have odd numbers or even numbers
Odd numbers are 1, 3, 5
Number of favourable outcomes = 3
Probability (getting an odd number)

3

6

DN | =

Hence, argument is correct.
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