Mathematics 10 (Science Group): Punjab Textbook Board

Class 10t Chapter 3 Math
Exercise 3.1 v 750 2250
Question No.1 75° : 225°
Express the following as ratio a: b and as a fraction 30 : 9% Dividing by 25
in its simplest form. 19 : 3% Dividing by 3

i. Rs.750, Rs.1250
750:
750_1250

10 © 10

75_125

55

15 25

55

1250
divide by 10

divide by 5

divide by 5

3:5
3

ii. 450cm,3m
450cm 3 X 100cm
+1m = 100cm

450 300
—— = —— divide by 10

divide by 5

divide by 3

iii. 4kg,2kg 750gm
4 x1000gm: 2 x1000gm +
750gm 1lkg = 1000gm
4000gm: 2000gm + 750gm
4000gm: 2750gm

2000gm: 1375gm  divide by 2

16 gm: 1lgm divide by 125
l6gm 16
11gm 11

27min. 30 sec, 1 hour
1650 sec : 3600sec
165 sec:360sec

11sec: 24sec
11sec

24sec

11
— Ans.
24

lhour = 60min
Imin = 60sec
27min = 27 X 60 = 1620s
27min30sec = 1620 = 1620 + 30 = 1650

1
3= 1:3
Question No.2
In a class of 60 students, 25 students are girls and
remaining students are boys compute the ratio of
Total students = 60
Girls = 25
boys = 60 — 25 = 35
i.  Boys to total students
Boys Total students
35: 60 divideby5
7: 12
ii. Boys to girls
Boys : Girls
35 : 25 Divide by 5
7 5

Question No.3

if 3(4x —5y) =2x— 7y, find theratio x:y
Solution:

3(4x—5y) =2x—-Ty

12x — 15y =2x -7y

= 12x —2x = -7y + 15y

= 10x = 8y

= 5x =4y divide by 2
x _ 4

y 5

x:y=4:5

Question No.4
Find the value of p, if the ratio 2p + 5: 3p +
4 and 3:4 are equal.

Solution:
2p+5 3
3p+4 4

42p+5)=3CBp +4)
8p+20=9p + 12
20-12=9p—8p
8=p

Question No.5
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if theratio3x+1 : 6 +

4x and 2:5 are equal. find the value of x.

Solution:
3x+1 2
6+4x 5
5Bx+1) =2(6+4x)
15x+5=12 4+ 8x
15x —8x =12-5

Question No.6
Two numbers are in ratio

5:8.if 9is added to each number,we get a ney

find the numbers.
Solution:
Let a number x

According to the given condition

5x+9 _ 8

8x+9 11

= 11(5x+9) =8(8x +9)

= 55x+99 = 64x + 72
=99 — 72 = 64x — 55x

=27 =9x
>x=3

Now 5x = 5(3)
8x =8(3) = 24

Hence required numbers are 15 and 24.
Question No.7

If 10 is added in each number of the ratio
4:13 we get 1: 2.

What are the numbers?

Solution:

Let a number x

According to the given Condition
4x + 10 1

13x +10 2
= 2(4x + 10) = 1(13x + 10)
= 8x 4+ 20 = 13x + 10
=20 —10 = 13x — 8x
10 = 5x
10

- 2
*=73

x=2

Now 1st number = 4x = 4(2) = 8
2nd number = 13x = 13(2) = 26
Question No.8
Find the cost of 8kg of mangoes, if 5kg of
mangoes cost Rs. 250

Solution:

Let the cost of 8kg of mangoes be x — rupess.
8kg :5kg ::Rs.x:Rs.250
8kg:5kg = Rs.x:Rs.250

product of extremes = product of means
8 X 250 = 5x
8 x 250
o =X
x = 400Rs.
V iR &fidnlno.9

Ifa:b =7:6,find the value of 3a + 5b:7b —
5a
Solution:

As giventhat a:b=7:6 or
a

_7
b 6
Now

3a+5b

7b — 5a
Dividing numerators and denominator by b
3a + 5b a b a
=5 3(p)+s(p) 3(p)+s

P a(5)-5G) 7-5(6)

3a+5b:7b:5a =

Question No.10 Complete the following
i. if 274:2 then4x =7
5a  15b

ii. if§ = then ay = 9bx
.c9pb _ 18p _
iii. fﬂ = then 5q = 41
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Question No.11 find x in the following
proportions.
i. 3x—2 : 4 = 2x+3 : 7
Product of extremes
= Product of means
7(3x — 2) = 4(2x + 3)
21x —14 = 8x+12
2lx —8x =12+ 14

13x = 26
_26_
=137

Lo3x-1 3 2 7

1. Z .5..3.5

Product of extremes
= Product of means

57)z=505)

3x—1_2x

5 5

3x—1=2x

3x—2x=1

x=1
T S BN S S
M. 2 T x-1 " 3 x+4

Solution:

Product of extremes
= product of means
(x—B) 4 5 (x—l)
2 Jx+4 x—-1\ 3
2x—6 5
x+4 3
3(2x —6) =5(x+ 4)
6x — 18 = 5x + 20
6x —5x =20+ 18
x = 38
r’-q*
p+q
product of extremes
= product of means
®*+pq+q) - q)?
p°—¢q°
p+tq
@*+pq+ )@ - - q)
P’ —¢q°
ptq

iv. P24pqg+q? :: : (p—q)?

= x X

=x X

3

P —q
@ -a)P-a) = x x
p-—q)p—4q e

p+q
@ -q)Hp—q) % g
x= (- (@+q
x =p? — g2

v. 8—x:11—x:: 16—x: 25—x
product of ectremes
= product of means
B8—x)25—-x) = (11-x)(16 —x)
200 — 8x — 25x + x?2
=176 — 11x — 16x + x?
200 —33x+x%= 176 —27x + x?
—33x +x2 +27x —x? =176 — 200
—6x = —24
x=4

Exercise 3.2

Question No.1
if y varies directly as x,and y = 8 when x
= 2 Find
i. y intermsofx
y & X
y=kx— (1)
8=kx2

k—8—4
=5=

So equation (i) becomes
y = 4x
ii. y whenx=5
y = 4x
y=4x5
y =20
iii. xwheny =128
y = 4x
28 = 4x
28
T =X
x=7
Question No2.
ify «x,andy = 7 whenx = 3 find
i. yinterms ofx
y o X
y = kx = (i)
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7=kx3 4x8=T
— T = 32
3 Question No.5
So equation (i) becomes if Vo< R3,and V = 5 when R = 3 find when V
’ 7x = 625
y == XX=—
3 3 V « R3
ii. xwheny =35 andywhenx =18 V = kR3
When y = 35 , 5 = k(3)3
y= § X X 55= 27k
7 2 —k
35==Xx 27
3 So
35x3 ! c
7 X eq (i)becomes V=-—R3
5x3=x 27
PutV = 625
15 =x 5
Putx = 18 in (i)we get 625 = 57 X R3
y = kx 27
7 R3 =625 x —
y==x18 5
3 R3 = 125 x 27
y =42 . .

) . Taking cubes on both sides
Question No.3if R TandR=5whenT = - i 1
8 find the equation connection R and T. Also R*3 = (5%)3 x (3°)3

find R when T = 64 and find T when R = 21 R=5Xx3=15
solution: R =15
R« T Question NO.6 if w varies dirctly as u3and w =
R = kT 81 when u = 3 Find wwhenu = 5
whenR=5andT =8 w o u?
5=Kk8 w = ku® - (i)
5 whenw =81landu =3
k= 3 so eq (i)becomes
So, 81 = k(3)3
_ 5 81 =k27
PutT = 64 27
5 k=3
R=35T So,
PutT = 64 w = 3ud
5 Put u = 5in (i)
R==X64=140
8 w=3x53
R =40 3 X125
when R = 20 w = 375
20 = E < T Question NO.7 if y varies inverslyas xand y =
g 7 when x = 2 find y when x = 126
20 X A =T Solution:
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< —
y X

XS0
=—>
y " 1
wheny =7andx = 2
so (i)eq becomes

So,

whenx = 126
14 1
126 9
1
Y=3
Question No.8 ify oc% andy =4 whenx =

3,find x wheny = 24

1
oc_
Yo%
_k
Y=X
wheny =4andx =3
_k
Y=X
4_k
-3
12 =k
or k=12
So,
12
Y=%
Wheny = 24
12
24 = —
X
12
T
1
72

Question No.9 ifw « i andw = 5whenz =

) 175
7 ,find w when z = -

Solution:

W X —
Z

When w=5andz=7
so eq (i) becomes

c_k
7
5x7=Kk
k=35
So,
35
w=—
whenzle75
U35 a4t
WETE T X175 7 5
4
_4
W=5

Question No.10 if A ocrl2 and A = 2 whenr =
3 findrwhen A = 72

when A =2andr = 3

k
A:r—3

So,

When A =72
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Taking squaring root on both sides
1
r= iz
Question No.11 if a « b—lz anda = 3whenb =
4 ,find awhen b =8
Solution:

1
aocﬁ
ko
a=b—2—>(1)
whena =3andb =4
k k

3= @ = E
3x16 =k
48 =k
or k=148
So, (i)becomes
48

4=z
Whenb = 8
k
b2
48
~ 8
48
64
3
"

Question No.12 if v « r% andV = 5whenr =
3 find Vwhenr = 6 anr find r whenv = 320

a

a

a

1
Vocr—3
k
V=5
WhenV =5andr =3
k
=3
5_27
5x27 =k
135 =k
or k=135
Whenr =6
135
-6

135

V=716
V—S
8

whenV = 320
When V = 320

320 = —

Taking cube on both sides
1
1 3)3%3
5B

(4)3)(%

3
T3

Question No.13 if m « % andm =2 whenn =

4, find m when n = 6 and n when m = 432
Solution:

1
mocF
k
M=
Whenm = 2andn = 4
k
ERE
Whenm =2 andn = 4
k
M=
k
O
k
64
2X64 =k
128 =k
So,
128
m="5
Whenn =6
128
m= 5
128
M=216
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_ 16
m=27
When m = 432
k
m = E
128
432 == —3
n
;128
432
8
3 -
=27
Taking cube on both sides by
1
wl_ @75
- 1
(3)3X§
B 2
=3
Exercise 3.3
Question No.1 find third proportional to
i 6,12

let X be the third proportional to
6 : 12 :: 12 : X
product of Extremes = product of Means

6x =12 x 12
12 x 12
T
X =24
i. a3 3a?
let X be the third proportional to
a3 : 3a%:: 3a’?: x

product of Extremes = product of Means
a3 x x = 3a% x 3a?
_ 3a®x3a® 9a*
x= ad a3
X =9a

ii. a*—b?% a—b
let x be the third proportional to

a’—b?: a—b:: a—b: X
product of Extremes = product of Means
a?—b’xx=a—-bxa-—b

a—bXxa—b
X=—

a2 __b2
_a—bXa—b
T Ga-b@E+h)

a—b

X:a+b

iv. (x—y)4x3-y3
let x be the third proportional to
x-y)?: x*-y® 0 x*—y’: c
product of Extremes = product of Means
x—y)ixc=x3—-y3xx3—y3
) X3 —y3 xx3 —y3

(x—y)?
_x=E +Hxy+y) -y +xy +y?)
c=
x-yEx-y)

x = (x% +xy +y?) (%% + xy + y?)
v.  (x+y)?%x3—xy—2y?
let x be the third proportional to
x+y)? : (x* —xy—2y?) :: (x*—xy—2y?)
P C
product of Extremes = product of Means
(x—y)? xc=(x*—xy—2y?)
X (x* = xy — 2y?)
(x* —xy — 2y%) X (x* —xy — 2y?)
cC=
(x+y)?
_ (% —xy—2y?)?
- (x+y)?
_ (x? = 2xy +xy — 2y?)?
- (x +y)?
2
(x(x = 2y) + y(x = 2y))
c =
(x+y)?
2
(x+y)(x—-2y)
CcC =
(x+y)?
(x+y)*(x— 2y)?
c =
(x+y)?
c = (x— 2y)?
c=x-2y)(x—2y)
p’-9> _ p—q
p3+q*’ p?-pq+q?
let x be the third proportional to

Vi.
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p°’-q9* p-q  p—-q .
p’+q® p?’-pg+q®>  p?-pq+q’
product of Extremes = product of Means

p* —g? p—q
3 3 XC=— 2
p3+q p?2—pq+q
p—q
p? —pq + g2

c__P-a _ P—gq
ﬁ—pq+¥31ﬂ;pq+¥
+
e
_p—¢q p—q
c= 2 zx 2 2
p>—pq+q* p2—-pq+gq
(p+ @) (P* —pq+g?)

(- +aq)
c= pP—q
p*> —pq +¢?
Question No.2 find a fourth proportional to

i. 58,15
let x be the fourth proportional
5: 8:: 15: x
product of Extremes = Product of means

5x =8 x 15
_8><15

=75
x=8x%x3
X = 24

i, 4x?,2x3,18x°
let X be the fourth proportional
4x% : 2x3 :: 18x° & ¢
product of Extremes = Product of means
4x* x ¢ = 2x3 x 18x°

B 2x3 x 18x5
€= 4x4
3 36x%8
€= 4x4
c = 9x*

iii. 15a°b® 10a2b°®,21a3b3
let x be the fourth proportional
15a°b® : 10a%b® :: 21a%b3 : ¢
product of Extremes = Product of means
15a°b® x ¢ = 10a%b® x 21a%b?
10a%b® x 21a°%b3
© T T 15a5he

2a2 b® x 7a3b3
€= asShé
c=14a%b° x a®b3 x a=°b°
C = 1492+3-5 [)5+3-6
c = 14b?
iv. x%—11x+ 24,x — 3,5x* — 40x3

let x be the fourth proportional
x2—11x+24 : x—3 :: 5x*—40x3
:c
product of Extremes = Product of means
x2—11x+24 xc
= (x — 3) x (5x* — 40x3)
(x — 3) x (5x* — 40x3)
T T 11x+ 24
(x—3)5x3(x— 8)
~ x2—8x—3x+24
5x3(x — 3)(x—8)
C_X(X—S) —3(x—8)
5x3(x — 3)(x—8)
T (x=-3)x-8)
c = 5x3
v. p*+q’p®—q’p*-pq+q’
let x be the fourth proportional

pP+q®: p?—q® :: p*—pg+q® : c

product of Extremes = Product of means
p’+q’xc= p*—q®x p’—pq+q’
_pP-a’xp’—pa+q’

C

p* +q°
o PG+ DE* —pa+a?)
p> +q°
(-9 +q%)
c =
p* +q°
c=(p-q

vi.  (p* = q®)P*+pq+ag?),p*+¢*p’ -
let x be the fourth proportional
(P> -=a®)(@*+pq+4q*) : p’+7°
: p3 — q3 i C
(p* —g®)(P* +pg+g*) xc
=pd+q®xp3—¢°
o PPraxp’-g’
(p? = q*)(p%* + pq + q?)
(p+ P> -pqg+a*) (- @*+pg+q>)
(p+ 9 —a?+pqg+qg?)
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c=p’—pqg+q*
Question No.3 find a mean proportional
between
i. 20,45
let x be the mean proportional
20 : x ::xX : 45
product of means = product of extremes
x? =20 X 45
x? =900
Taking squaring root on both sides

Vx? = /(302
x =130
i. 20x3y°, 5x7y
let x be the mean proportional
20x3y> : ¢ ::c : 5x’y
product of means = product of extremes
c? = 20x3y® x 5x’y
c? = 100x%y®
Taking squaring root on both sides

\/C_ — /(10)2X10y6
x = +£10x°y3
iii. 15p*qr3,135q°r’
let x be the mean proportional
15p*qr® : x ::x : 135@°r’
product of means = product of extremes
x? = 15p*qr® x 135q@°r’

x? = 2025p*q°rt?
Taking squaring root on both sides
Jx2 = [(45)2p*qerid
x = +45p2q°r®

: Xy
Iv. X -
y Yty

let x be the mean proportional

2 _ 2. X7y
X“—y% C Xty
product of means = product of extremes

X_
szxz_yzx y
X+y
X—y
2 — (v _ +y) x —2
x-yE+y) Xty
Z=x-y&-y)

c¢? = (x—y)*

Taking squaring root on both sides

Vo2 = Jx—y)?
X=x(x—y)
Question No.4 find the valves of the
letter involved in the following continued
proportional
i 5,p, 45
5: p::p: 45
product of means = product of extremes
p? =5x45
p? =225
Squaring root on both sides
Jp? = (15)?
p=zx15
i. 8,x18
8: x:: x: 18
product of means = product of extremes
x> =8x18
x? = 144
Squaring root on both sides

Vx2 = [(12)?
Xx==12
i. 12,3p—6,27
12 : 3p—6 :: 3p—6: 27
product of means = product of extremes
(Bp—6)? =12 x 27
(3p — 6)? = 324

Squaring root on both sides

V(3p — 6)% =/(18)2

3p—6=+18
3p—6=+18 3p—6=-18
3p=18+6 3p=-18+6
3p =24 3p=—12
_24_8 Y
P=7%= P=—73
p=38 p=—4

iv. 7, m—3, 28
7: m—3::3m—3: 28
product of means = product of extremes
(m—3)2=7x28
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(m—3)%2 =196
Squaring root on both sides

J(m—3)2 =,/(14)2

m-—3=+414
m-—3=+14 m-—3=14
m=14+3 m=-14+3
m = 14 m=-11
Exercise3.4
Question No.1 prove thata: b = c:d if
4a+5b _ 4c+5d
4a-5b  4c-5d
Solution:

By componendo - dividendo
(4a + 5b) + (4a — 5b)
(4a + 5b) — (4a — 5b)
(4c + 5d) + (4c — 5d)

(4¢c — 5d) — (4c — 5d)
4a+5b+4a—5b_4c+5d+4c—5d

4a+5b—4a+5b 4c+5d—4c+5d
4a+4a_4c+4c

5b+5b 5d+5d

8a 8c
10b  10d
Multiplying by%0
a c
b d
a:b=c:d

2a+9b _ 2c¢+9d
2a-9b  2c-9d
By componendo - dividendo
(2a +9b) + (2a — 9b)
(2a +9b) — (2a — 9b)
_ (2c +9d) + (2c — 9d)
" (2c+9d) — (2c — 9d)
2a+9b+2a—9b_20+9d+20—9d

2a+9b—2a+9b 2c+9d —2c+9d
2a+2a_ 2c + 2¢

9 +9b 9d +9d

4a 4c
18b  18d
Multiplying by14—8
a ¢
b d
a:b=c:d

ac?+bd?> _ c3+d®
ac2-bd?2 ~ ¢3-d3
By componendo - dividendo
(ac? + bd?) + (ac? — bd?)
(ac? + bd?) — (ac? — bd?)
_(@E+ad)+ (P -d?)
T (e34+d3) —(c3—d?)
ac? + bd? + ac?® — bd? _c3+d3+c3—d3
ac? +bd? —ac?+bd? c3+d3—c3+d3

2ac? B 2¢3
2bd? 243
ac? 3 c3
bd?  d3
d2
Multiplying byc—2
a ¢
b d
ab=cd

a?c+b?d _ ac?+bd?
aZc-b2d ~ ac2-bd?
By componendo - dividendo
(a®c + b%d) + (a®c — b%d)
(a%c + b?d) — (a®c — b?%d)
_ (ac® + bd?) + (ac? — bd?)
~ (ac? + bd?) — (ac? — bd?)

iv.

a’c + b?d + a*c — b%d
a?c + b%d — a%c + b%d
3 ac? + bd? + ac? — bd?

" ac? + bd? — ac? + bd?

2a’c  2ac?

2b2d _ 2bd?
ac 3 ac?
b2d  bd?

Multiplying by%

pa+qb _ pc+qd
pa-qb  pc-qd
By componendo - dividendo
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(pa + qb) + (pa — gb)

(pa + qb) — (pa — gb)
_ (pc+qd) + (pc — qd)
(pc + qd) — (pc — qd)
pa+gb+pa—qb pc+qd+pc—qd
pa+qb—pa+qb_pc+qd—pc+qd

2pa _ 2pc

2qb  2qd

ba pc

qb  qd

Multiplying by%

Ql o

a
b
a:b=c:d
atb+c+d _ a-b+c—d
atb—c—d = a—b—c+d
By componendo - dividendo
(@+b+c+d)+(@a+b—-c—d)
(@a+b+c+d)—(a+b—-c—d)
_(@=b+c—-d+(a—b-c+d)
~(a—b+c—d)—(@a—-b—c+d)
a+b+c+d+a+b—-c—d
a+b+c+d—a—-—b+c+d
_a—b+c—d+a—b—c+d
“a—-b+c—d—-a+b+c+d
2a+2b 2a-2b

2c+2d  2c—2d
at+tb a-—b

c+td c—d
by comoponendo — dividendo
(@a+b)+(a—-b) (c+d)+(c—d)

(a+b)—(a—b) (c+d)—(c—d)

Za_ZC

2b  2d

a_¢

b d
a: b= c:dd

2a+3b+2c+3d _ 2a—3b+2c-3d
2a+3b—2c—-3d ~ 2a—3b—2c+3d
Solution:

(2a+3b+2c+3d)+ (2a+ 3b — 2¢c — 3d)

(2a+3b+2c+3d) — (2a+ 3b — 2c —3d)
_ (2a—3b+2c—3d) + (2a—3b—2c+3d)
~ (2a—3b+2c—3d) — (2a—3b—2c + 3d)

2a+3b+2c+3d+2a+3b—2c—3d

2a+3b+2c+3d—2a+ 3b+ 2c+ 3d
_2a—3b+2c—3d+2a—3b—2c+3d

"~ 2a—3b+2c—3d—2a+3b+2c—3d
4a+6b_4a—6b

4c+6d 4c—6d
4a+6b 4c+6d

4a—6b 4c—6d
by componendo — dividendo
(4a+ 6b) + (4a— 6b)  (4c+ 6d) + (4c— 6d)

(4a + 6b) — (4a—6b)  (4c+ 6d) — (4c — 6d)
4a+6b+4a—6b 4c+6d+4c—6d

4a+6b—4a+6b 4c+6d—4c+6d

8a _ 8c
12b  12d
2a _ 2C
3b  3d
Multiplying byg
a_c
b d
a: b= c:dd

a’+b%? _ ac+bd
a2-b2 ~ ac-bd
by componendo — dividendo
(@®> +b?) + (a®> —b?) _ (ac+bd) + (ac — bd)
(a2 +b2) — (a2 —=b2)  (ac +bd) — (ac — bd)
a’+b”*+a’—b?> ac+bd+ac—hd
a2 +b2—a2+b?2 ac+bd—ac+bd

viii.

1 _ 2ac
2b2  2bd
a? _ac
b2 bd
Multiplying byg
a_c
b d
a: b= c:dd

Question No.2 using theorem of componendo —
dividendo

. . X+2 X+2Z
i. Find the value of ==Y

+ ifx =
X—-2y X—2z y+z

4yz SO

4yz

X =
y+z

From eq. (i)
2y + 2z
X =
y+z
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X 27
2y B y+z
By applying componendo — dividendo
theorem
x+2y 2z+y+z
X—2y 22—y—z
x+2y y+3z N
= - (ii)
X—2y z-Yy

From eq (i)
2y X2z

y+z
X 2y

2z y+z
By applying componendo — dividendo
theorem
Xx+2z 2y+y+z
X—2zZ 2y—y-—z
Xx+2z z+3y
=Y i (iii)

X—2z2 y
Adding equations (ii) and (iii)
x+2y x+2z y+3z z+3y
+ i +
X—2y X—22 71—y y—Z
+3z z+3
Yy + y
y—z y—z
z+3y y+3z
y—z y—z
z+3y—y—3z
y—2Z
2y —2z
=
_2(y—-2)
y—zZ

ii. find the value of m+5n + m+Sp

m-—5n m-—5p

2

fm = b
n+p
Solution:
10n
=—= 5 @)
n+p
From eq(i)
5n X 2p
m=
n+p
m  2p
5n n+p

By applying componendo — dividendo
theorem
m+5n 2p+n+p
m-5n 2p—n-—p
m+5n 3p+n

m-5n p-—n ~ (i)
From eq.(i)
_ 2nXx5p
" n+p
m 2n
50 n+p
By applying componendo — dividendo
theorem

m+5p 2n+n+p
m—-5p 2n—-n-—p
m+5p 3n+p

= p—)(lll)

m-5p n-—
Adding (ii) and (iii)
m + 5n m+5p_3p+n+3n+p
m—-5n m-5p p-n n—p
3p+n+3n+p
n—p n-p
_3n+p 3p+n
~n-p n-p
_3n+p—-3p—n
= —
_2n—2p
I
2(n—p)
n—p
x—6a X+6a . :12ab

iii. Find the value of —— — , ifx
X+6a X—6a a-b

2

Solution:
12ab
a—b
From equation (i)
_ 6a X 2b
X= a—b
X 2b

6a a—b
By applying componendo — dividendo
theorem

- (i)

X =

x+6a_2b+a—b
Xx—6a 2b4+a—b
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x+6a_ a+b

Xx—6a 3b—a
x—6a 3b—a N
= -
x+6a a+b (i)
From eq.(i)
_6b><2a
x= a—b
X 2a
6b a—b

By applying componendo — dividendo
theorem
X + 6b _2ata-— b
Xx—6b 2a—a+b
x+6b 3a-—-b (iii)
= -
x—6b a+b
Subtracting equation (iii) from (ii)

X — 6a x+6b_3b—a 3a—b
x+6a x—6b a+b a+b
_3b—a—3a+b
B a+b
_—4a+4b
~ a+b
_4(b—-a)
~ a+b
Find the value of X3y _ X+3Z, if 3yz

X+3y X—3z y—2
3yz
= )
y—zZ
From equation (i)

X =

3y Xz

y—12
Z

X =
X

3y y-—z
By applying componendo — dividendo
theorem
x+3y z+y-—z

Xx—3y z—-y+z

X+3y_ y
x—3y 2z—y
Xx—3 27 —
Y2 Gi)
X + 3y y

From equation (i)
_3zXy

y—1z

X

X y
3z y—Z
By applying componendo — dividendo
theorem
x+3z y+y-—z

Xx—3z y—y+z
x+3z 2y-—z

Xx—3z  z
x+3z 2y—1z
= — (iii)
X — 3z

Subtracting equation (iii) from eq. (ii)
x—3y x+3z 22—y 2y-—z

x+3y_x—32_ y Z
_z(2z—y) —y(2y — 2)
= 7z
222 —zy—2y* +yz
= -z

2(z* —y*)
yz

s—3
s73p
s+3p s—3q pP—q

6pq
_—
p_

Find the value of

S =
From eq. (i)
_3pXx2p
P—q
S 2q

S

3p p—q
By applying componendo — dividendo
theorem
s+3p 29q+p—q

s—3p 2q—-p+q

s+3p q+p
s—3p 3q-—p
s=3p 3q-p .
= - (ii)
s+ 3p p+q
From eq.(i)
2p X 3q
S =
p—q
s 2p
3 p—¢q

s+3q 2p+p—q
s—3q 2p—-p+gq
s+3q 3p—q .

= — (iii)
s—3q p+q
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Adding equation (ii) and (i)
s—3 s+ 3 3q — 3p —
p + 9_29—Pp n p—q
s+3p s—3q p+gq p+q
_39-p+3p—q
ptq
_2q9+2p
p+q
+
_ 2p q
ptq
=2
(x-2)°-(x—4)* _ 12
(x—2)2+(x—4)2 13
x—-2)?-(x—-4)?* 12
x—2)24+ (x—4)2 13
By applying componendo — dividendo
theorem
x—2)2—-(x—4)2+(x—-2)2+(x—4)*

Vvi. Solve

x-2)-Ex-4>-x-2-x-4)7

_12+13
12-13
2(x —2)? _25
—2(x—4)? -1
X —2)?
&G-2"_ .
(x — 4)?
Taking root on both side
X“2_ 45
x—4 =
x—2_5 x—2_ c
Xx—4 X—4
x—2=5x—-4) X—2
Xx—2=5x—20 =—-5(x—4)
Xx—5x=-20+2 X — 2
—4x = —18 = —-5x+ 20
4x = 18 X + 5x
X_E =20+2
T4 6x = 22
ng 22
2 X="
_11
X=3
SS—{g 11}
2’3
Sol Vx2+2+Vx2-2
vii olve m—=—"—==

Solution:
\/X2+2+\/x2—2_2
VZ+2-Vx2—2
By applying componendo — dividendo
theorem
VX2 +24+Vx2 —24+VxZ2 +2—Vx2 -2

VX2 +24+Vx2 —2 —Vx2 + 2+ Vx% -2

Taking square on both sides
x> +3
x2—2 ?

x2+2=9(x*-2)
x>+ 2=9x%*-18
2+ 18 =9x% —x?
20 = 8x2
or 8x% = 20
20

2=

X

x? =

N o

X=x 17

If we check the given equation for this
value doesn’t satisfy the equation so the
given solution is extraneous.

So,

~

}

Solution:
Jx2 +8p2 — \/x2 — p2 1

Jx2+8p2+./x2—pz 3
By applying componendo — dividendo
theorem

S.S=
1
3

viii.
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Jx2 +8p2 — \/x2 — p2 +/x% + 8p? + /x% — p?

Jx2 +8p2 — \/x2 — p? — \/x% + 8p% — \/x% — p?
1+3

1-3

2\/x* +8p* 4
-2 Xz_pz_—Z
X2 + 8p?
V87
/Xz_pz

Taking square on both sides

x? — 4x% = —4p? — 8p?
—3x? = —12p?
12
YL ?pz
x? = 4p?
Taking squaring root both sides

x=x2p

S.S = {2p,—2p}

(x+5)°3-(x-3)® _ 13
(x+5)3+(x—3)3 14
Solution:
(x+5)3—(xx-23)3 13
(x+5)3 + (x=3)° 14
By applying componendo — dividendo
theorem

iX. Solve

x+53—-(x-3)3+x+53>+(x-3)3

(x+53—-(x—-3)3-(x+53-(x-3)3

_13+14
13- 14
2(x+5)° 27
—2(x—3)3 -1
x+5)3
&G+5°_ o,
(x—3)?
Taking cube roots on both side
X+5
Xx—3
x+5=3(x—-3)
x+5=3x—-9

Xx—3x=-9-5

—2x=-14
14
=7
Xx=17
S.S={7}
Exercise 3.5

Question No.1 if S varies directly as u?
and inversely as vand s = 7 when u =
3,v = 2. Find the value of S when u=6

Solution:

s o¢ u?

1
S o —
\%

2

s = ke— — (i)
\%

puts=7,u=3,v=2

L
or —9

So, equation (i) becomes

14u? (i)
ﬁ
v ii
Putu = 6 and v = 10 in equation (ii)
_ 14(6)?
©9(10)
14 x36

5= 9x 10
28

5
Question No.2 if w varies jointly as x, y?

and z and w=5 when x=2,y=3, z=10. Find
w when x=4,y=7 and z=3.
Solution:

S =
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W X X

w X y?

W X Z
w = kxy?z - (i)
Putw=5x=2,y=3,z2=10
5 =k(2)(3)*(10)

5 = k(180)
5

k=T80
k—1
36

so, Equation (i) becomes
2
Putx = 4,y = 7 and z = 3 in equation (ii)
4(7)*(3)
S="73%
49
3
Question No.3 if Y varies directly as
x3 and inversly as z3and t,and y = 16
Whenx=4,z=2,t=
3.find the value of y whenx = 2,z =
3andt=4
Solution:

W =

KL
=k——>

y 72t !

Puty =16,x=4,z=2,t=3

43
16 = k——
22(3)
16—k64
12
16x12
64
16_k
7=
3=k
or k=3

So, equation (i) becomes

3x3

y=_z )
Putx = 2,z = 3 and t = 4 in equation(ii)
_3(2)°
T ®
3(8)
Y= 9@
Divide by 3
-8
Y=
Divide by 4
2
y=3

Question No.4 if u varies directly as

x? and inversly as the product yz3,and u =
2 when x=8, y=7. Find the value of u
when x=6, y=3 , z=2

Solution:

u & x2

1
o ——
u yz3
2

X
u=k—- (i)
yZ
putu=2,x=8,y=7,z=2
82
7(2)3
64

2=k

divide by 8

Divide by 2

So, Equation (i)

7x2 .
= 4yz3 - (11)

putx = 6,y = 3 and z = 2 in equation (ii)
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_7(6)?
YTI3)R)3

_ 7 X 36
YT

_ 7 X9
Y= 30)

7%3
u=

(+ by4)

(+by3)

Question No.5 if v varies directly as the
product xy3and inversly as z2and v = 27
when
x =7,y = 6,z = 7.find the value of v
whenx =6,y =2,z=3
Solution:

v o xy3

putv=27,x=7,y=6,z=
(7)(6)°
(7)?
216
27 X7 A
216

27 =k

7

8
=k by(27 + 216
= 8)

ork =

[ColIRN|

so, Eqution (i)becomes

7xy3
- 8zy2 = (i)
putx = 6,y = 2,z = 3 in equation (ii)
_7(6)(2)°
~8(9)
_7X6x8

Y=g x%09
_7x6

Y=g

u
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_ 7 X2
4T3

14
u=—

3

Question No.6 if w varies inversely as
the cube of u, and w=5 when u=3. Find w
when u=6
Solution:

Put w=5 and u=3
k
~33
k

5=ﬁ

(5x27) =k
135 =k
or135 =k
So, equation (i) becomes

5

Put u=6 in equation (ii)

135
MNGE
135
W= %16
5
W3

Exercise 3.6

Question Nolif a: b =c :

d,, then show that
4a—9b _ 4c-9d
4a+9b  4c+9d

Solution:

Asa: b =c :d
a (o}

letg—a—k

thena = bk andc = dk

4a—9b 4c—9d

4a+9b:4c+9d



Putting the valves
4(bk) — 9b B 4(dk) —9d

4(bk) +9b  4(dk) + 9d
Putting the valves

4bk —9b  4dk —9d
4bk +9b  4dk +9d

b(4k—9) d(4k—9)

b(4k+9) d(4k+9)
(4k—9) (4k—9)
(4k+9) (4k+9)

L.H.S=R.H.S

6a—5b _ 6c—5d
6a+5b  6c+5d
Solution:
Asa: b =c¢ :d
a C
letg-—;i—-k
thena = bk and c = dk
6a—5b B 6c — 5d

6a+5b 6¢+5d

Putting these valves
6(bk) — 5b B 6(dk) — 5d

6(bk) +5b  6(dk) + 5d
6bk —5b  6dk — 5d

6bk + 5b  6dk + 5d
b(6k —5)  d(6k — 5)

b(6k +5)  d(6k + 5)

6k—5 6k—5
6k+5 6k+5
L.H.S=R.H.S

i a __ |aZ+c?
" b A/b2+d2

Solution:

Asa: b =c :d
a C

letg—a—k

thena = bk andc = dk

a az + c2
b ./b2+d?
Putting these valves

bk |(bk)? + (dk)?
b b2 + d2

bk [b2k? + k2d?
b b2 + d?

Lo RO+
| br+d?

CZ : b3d3
3

Asa: b =c :d
a (o}
letg—a—k
thena = bk andc = dk
a®+c® a3c?

b6 +d°  b3d3

Putting these valves
(bk)® + (dk)® _ (bk)3(dk)3
b6+ds —  b3d3
b®k® + d°k® _ b3k3d3k3
b6 +dé ~  b3d3
ké(b® + d°) _ ké(b3d?)
b6 +d® ~  b3d3
k6 = k®
L.H.S=R.H.S
v. p(a+b)+gb:=(+d)+qd
a:c

p(a+b)+qgb a
p(c+d)+qd ¢
Asa: b =c :d
C

thena = bk and c = dk
putting these valves
p(bk+b)+gb bk
p(dk + d) + qd ~ dk
(pkb + pb) + gb _ bk
(pdk + pd) + qd _ dk
b[p(k+1)+q] b

dljp(k+ 1) +q] d
b d
d d
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L.H.S=RH.S

3
. a
vii a’?+b?:—=c?2+d*:—
a+b c+d

Solution:

thena = bk and c = dk
putting these valves
(bk)? +b*  (dk)? +d?

(bk)} — (dk)3
bk + b kd+d
b2k% +b?  d2k? + d?
b3k3  d3K3
bk+b kd+d
b?2(k?+1) d?k?*+1)
b3k3 d3k3

b(k+ 1) dk+1)
b?(k* +1)  d*(k*+1)

b2k3 - d2k3
(k+1) k+1
k*+1Dk+1) &*+Dk+1
K3 - K3
L.H.S=R.H.S
i, S .ab _ ¢  cd
VI 23 '8 T d 4
Solution:
a .a+b o« _c+d
a—b b ¢c—d  d
a c
a—b _c—d
a+b c+d
b d
Asa: b =c :d
a C
letg—a—k

thena = bk and ¢ = dk
putting these valves

a b_c d
a—bxa+b_c—dxc+d

bk y b dk y d
bk—b bk+b dk—d  dk+d
bk y b dk y d

b(k—1) bk+1) dk-1)" dk+1)

k B k
k-Dk+1) &k-Dk+1
L.H.S=R.H.S

Question No.2
f—=—=—(abcdef¢0)showthat
. a_ a2+c2+e?
5T (brrarer
Asa: b =c :d = e :f
a C e
letg—a—?—k

thena=bk ,c=dk and e=fk
putting these valves

a_ aZ+c?+e?
b2 + d? + f2

bk [(bk)? + (dk)? + (fk)?
b~ b2 + d2 + f2
Lo [PPKEH AR 4 2K
B b2+d? + f2
Lo [ +£2)
| b2+d? +f2
k = vk?
k=k
L.H.S=R.H.S
2
e actcetea E]E
N Sdvdf+m  Lbdf

Solution:

ac+ce+ea ace
bd+df+fb  lbdf

I
-l o
I
=

thena=bk ,c=dk and e=fk
putting these valves
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bkdk + dkfk + fkbk bkdkfk

bd + df + fb bdf
kzbd+k2df+k2fb k3bdf
bd + df + tb bdf
2 2
k®d+&+m)=&ﬂ@
bd + df + fb
k? = k?
L.H.S=R.H.S
E+E+E—£+i+i
M. a2 @2 R

Solution:

Asa: b =c :d = e :f
a C e
letg—a—?—k
thena=bk ,c=dk and e =fk
putting these valves
ac ce ea a c e

bd a2 ETE

2 2 2

bkdk N dkfk . fkbk
bd df fb

b%k? d?k? f2k?

“ 1 e TR

Kbd  K2df Kb L,
bd df fb
k? + k? + k? = k? + k? + k?

Exercise3.7

Question Nol. The surface area A of a cube varies
directly as the square of the length [ of an edge and
A=27 square units when | = 3units
Find (i)A when |l = 4units
(ii) lwhen A = 12 sq.units
Solution:
A« [?
A=kl?> - (i)
When A = 27 square units,l = 3 units
27 = k(3)?
27 = k(9)
27
=k

9
3=k
or k=
So equation (i) becomes

3

i. whenl = 4units
A = 3(4)?
A = 3(16)
A = 48sq.units
ii. whenA =12 sq.units

12 = 312
12
— =
3
4 =2

l
=2 taking squaring root on both sides
Question No.2
The surface area
S of asurface varies dircetly as the square of radius
16w when r=2.
Findr when S = 36n
Solution:
Sor?
S=kr?- (i)
S =16m whenr =2
16m = k(2)?
16w = 4k
l6m
TLh
=k
or k=4m
So, equation (i) becomes
S = 4mr?
When § = 36w units
36m = 4nr?
r2=9
r=3
Question No.3 in Hook’s law the force F applied to
stretch a spring varies directly as the amount of
elongation S and
F =321lbwhenS = 1.6 inch. find (i) when F =
50lb
Solution:
FxS
F=kS - (i)
F =32lbwhenS =1.6
(32) =k(1.6)
32
k —_—

1.6

k—32><10
16

k=20
So equation (i) becomes
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F =208
i. whenF =501b
50lb = 20S
S=25in
ii. whenS =038in
F =20(0.8)
F=161b

Question No.4 The intensity I of light from a given
source varies inversely as the square of the distance d
from it. If the intensity is 20 candlepower at a distance
of 12ft. from the source, find the intensity at a point
8ft. from the source.

Solution:
1
I =z
k .
I = z> (D)
I =20 whend = 12ft
20) = ——
20 = K
144
k=20x144
k = 2880
So equation (i)becomes
2880
| =
d2
When d = 8ft
2880
| =
82
[ = 2880
64
I =45cp

Question No.5 The pressure p in a body of fluid varies
directly as the depth d. if the pressure exerted on the
bottom of a tank by a column of fluid 5ft. high is 2.25
lb\sq.in. In how deep must fluid be to exert a
pressure of 9 Ib\sq.in?
Solution:
Pod
p =kd - (i)
d =5ftwhen P = 2.25lb\sq.in
2.25 = k(5)
2.25

5
225

~5x100
45

k=Too

k = 0.45
So equation (i)
P = 0.45d
when P = 9 lb\sq.in
9 = 0.45d
9

045 “

9 x 100

45
900

25 =
20=d

Question No.6 Labour costs c varies jointly as the

number of workers n and the average number of days

d, if the cost of 800 workers for 13 days is Rs. 286000,

then find the labour cost of 600 workers for 18days.

Solution:

c xnd
¢ =knd - (i)
¢ = Rs.286000,n = 800,d = 13
286000 = k(800)(13)
286000

10400
k=275

So equation (i) becomes
c=275
Whenn = 600,d = 18
¢ = 27.5(600)(18)
¢ =297000
Question No. 7 The supporting load c of a pillar varies
as the fourth power of its diameter d and inversely as
the square of its length [. A pillar
of diameter 6 inch and of height 30 feet will
support a load of 63 tons. How high a 4 inch pillar
must be to support a load of 28 tons.?
Solution:

d4-

COCZ—Z
kd*
‘= ~®

¢ = 63 tons,d = 6inch,I = 30feet

4
63 = K"
(30)2
k =43.75
So equation (i) becomes
43.75d?
c= 7

When d = 4inch,c = 28 tons
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43.75(4)*
8 = 1—2

2 43.75(4)*
- 28
12 =400
12 = 20feet

Question No.8

The times T required for an elevator to lift a weight
varies jointly as the weight w and the lifting depth d
varies inverlsy as the power P of the motor. If 25 sec.
are required for a 4-hp motor to lift 500lb through
40ft, what power is required to lift 800lb. through 120
ftin 40 sec?

Solution:
T « wd
p
kwd
T=—-()
p

T = 25sec,p =4 — hp,w = 5001b,
5 — k(500)(40)

d = 40ft

4
K= 25 x4
"~ 500 X 40
So equation (i) becomes
0.005wd
T=—"—
p

Whenw = 800lb,d = 120 ft,T = 40 sec.
_0.005x 800 x 120

P
~0.005 x 800 x 120
Bl 40
p=12hp

Question No.9
The kinetic energy (K. E)of a body varies jointly as the
mass "m" of the body and the square of its velocity
"V" if the energy is 4320ft/lb when the mass is 451lb
and the velocity is 24 ft/sec. Determine the kinetic
energy of a 3000 b automobile travelling 44ft/sec.
Solution:
K.E & mv?

K.E = kmv? > (i)
K.E = 4320ft/Ib, m=45 lb, v=24ft/sec.

4320 = k(45)(24)?

4320

T 45 x 476
4320

~ 25920

So equation (i) becomes

muv?

K.E = z
Whenm = 3000lb,v = 44 ft / sec.
. (3000)(44)?

6
K.E =500 x 1936

K.E =96800 ft/ b
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