Class 10t

10TH CLASS
MATH

CHAPTER 3

SOLUTION
NOTES

Exercise 3.1

Question No.1
Express the following as ratio a: b and as a fraction
in its simplest form.
i. Rs.750, Rs.1250
750: 1250
750_1250
10 10
75 . 125
55
15 25

T divide by 5
3:5

divide by 10

divide by 5

3
5
450cm,3m

450cm : 3 X 100cm

= 100cm

450 300 divide by 10
=g divideby

45 30

—_—— divide by 5

divide by 3
4kg,2kg 750gm
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4 x1000gm: 2x1000gm+ 750gm
1kg = 1000gm
4000gm: 2000gm + 750gm
4000gm: 2750gm
2000gm: 1375gm  divide by 2
16 gm: 11lgm 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

225°
30
9% Dividing by 25
10
3% Dividing by 3
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
Boys to total students
Boys : Total students
35: 60 divideby5
7: 12

Boys to girls

Boys : Girls

35 : 25 Divide by 5

7 5

Question No.3

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

3(4x —5y)=2x—-Ty

12x — 15y =2x -7y

= 12x — 2x = -7y + 15y

= 10x = 8y

= 5x =4y divide by 2

y - 5

x:y=4:5
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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+a 4
42p+5)=30@Bp+4)
8p+20=9p+ 12
20—12=9p—-8p
8=p
Question No.5
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+ 8x
15x —8x=12-5
7x =17

X
X

Question No.6
Two numbers are in ratio5: 8 .if 9 is added to

each number,we get a new ratio 8: 11 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)

= 55x4+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 +20 =13x + 10
=20—10 = 13x — 8x
10 = 5x
10

= 2
*=%

x =2
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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
8x250

5
x = 400Rs.

X

Question No.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

3+ 5b: 7b: 5q = o2 P
AT 0D =,

Dividing numerators and denominator by b

2 3(5)+s(p) _3(p)+s
— a
B2 @) -s(3) 7-5()

Question No.10 Complete the following

i. if%=g then4x =7

ii. if% = % then ay = 9bx

iii.  if 22 =2 then5q =4l
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
21x—8x =12+ 14
13x = 26
26
X = E =2
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Product of extremes
= Product of means

(3x—1)7 _ 3<2x)
7 )5 5\3
3x—1_2x
5 5
3x—1=2x
3x—2x=1
x=1
Lo X1, 4
T3

Cox+4

Product of extremes
= product of means
x—3\ 4 5 mx—-1
(2)x+4:x—1<3) _
2x=6 _5 Exercise 3.2

x+4 3 ,
uestion No.1
3(2x = 6) = 5(x +4) Question N |
6x — 18 = 5x + 20 if y varies directly as x,and y = 8 when x = 2 Find
6x — 5x = 20 + 18 i. y intermsofx
y « X
x =38 .
2 2 p3-q3 2 y = kx = (i)
Pepa+q® i = (p—aq) 8=kx2
product of extremes k = 8 —4
= product of means 2
(2 + pq + q*)(p — q)? So equation (i) becomes
3
P —q

3 y = 4x
= xX whenx =5
+ y
pTq y = 4x

2+pqg+q)p— —
(* +pq+q°)@ q)p(f_ ;3) y=4x5
y =20

=x X
x wheny = 28

@ -aHp—q) = x x

@ - —q % m—

x= (p—q)(@+q)
x=p?—q?
8—x :11—x :: 16 —x : 25—x
product of ectremes
= product of means yxx
(B—x)(25-x) = (11 —x)(16—x) y7=_k>1<<—>§1)
200 — 8x — 25x + x2 -
=176 — 11x — 16x + x* k=3

200 —33x +x% = 176 —27x + x* So equation (i) becomes

—33x +x%>+27x —x* =176 —200 7 7X
y=—XX=—

—b6x = —24 3 3
i xwheny = 35 and y when x = 18

Wheny = 35

Question No2.
ify x x,andy = 7 whenx = 3 find
y in terms of x

x =4

35—7><
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15=x
Putx = 18 in (i)we get
y = kx

7 %18
=—x
Y=3

y =42
Question No.3 if R« TandR =5whenT =
8 find the equation connection R and T. Also

find Rwhen T = 64 and find T when R = 21

solution:

Roax T

R =KkT

whenR=5and T =8
5 =k8
5

k:§

So,
Put T = 64
PutT = 64

R=40
when R = 20

20 > T
==X
8

20><8—T
==
4x8=T

T=232
Question No.5

if Vo R3,and V = 5 when R = 3 find when V

= 625

V o R3

V = kR3

5 =Kk(3)3
5=27k
> k
77 =

So,
) 5
eq (i)becomes V=—R3

27
PutV = 625

625 > R3
=—X
27

27
R3 = 625)(?

R3 =125 x 27
Taking cubes on both sides
1 1 1
R¥3 = (5%)3 x (3%)3
R=5%x3=15
R=15
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Question NO.6 if w varies dirctly as u3and w =
81 when u = 3 Find wwhenu = 5
w o ud
w = ku? - (i)
whenw =81andu = 3
so eq (i)becomes
81 =k(3)3
81 =k27
81

— =k
27

k=3
So,
w = 3u?
Put u = 5in (i)
w=3x53
3x 125
w = 375
Question NO.7 if y varies inversly asxand y =
7whenx = 2 find y whenx = 126
Solution:
y e«
ko
y=--@
wheny =7 and x = 2
so'(i)eq becomes
k
7=3
7x2=Kk
14 =k
So,

whenx = 126

Question No.8 ify « i andy = 4 whenx =
3,find x wheny = 24

<
R

<«
Il
Ll e

wheny =4 andx = 3

NS
Il Il
wl =X =

Il
_ A

= N
I
S

So,

Wheny = 24
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Question No.9 ifw i andw = 5whenz =

) 175
7 ,find wwhen z = -

Solution:

W X —
Z

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

5
5x7=k
k =

Question No.10 if A < rlz and A = 2 whenr =

3 find rwhen A =72

So,

When A =72

Taking squaring root on both sides
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r=4=4

Question No.11 if a « b—lz anda = 3whenb =

4 findawhen b =8
Solution:

whena=3andb =4
k
3 —W—E
3x16=Kk
48 =k
or k=48
So, (i)becomes

Whenb = 8

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

WhenV =5andr =3

Whenr =6

V=x
8

whenV = 320

When V = 320

135

320 = —>
r

135

3 _ 222
" =320
, 27

64
Taking cube on both sides

r
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3xt
axt  (3)773
r-3=

- 1
(4)3X§
3

I"ZZ

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

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

Exercise 3.3
Question No.1 find third proportional to
i. 612
let x be the third proportional to
6 : 12 :: 12 : x
product of Extremes = product of Means
6x =12 %12
12 x 12
T
x = 24
a3,3a?
let x be the third proportional to
a® : 3a%:: 3a’?: x
product of Extremes = product of Means
When m = 432 a3 x x = 3a% x 3a?
3a® x 3a® 9a*
as T a3
x =9a

X =

178 a?—b? a—b
nd=— let x be the third proportional to
432 a?—b%: a—-b:: a—b: x
nd = 57 product of Extremes = product of Means
Taking cube on both sides by a?—b?*xx=a—-bxa-b
1 a—bXxa—b
sl _ @73 X= T
neEs 3xk a—bxa—b
(3)73 x=— %
2 (@a—b)(a+b)
n=gz _a—b
X +b
x-y?%x* -y
let x be the third proportional to
x=—y)?: -y xP-yd:oc
product of Extremes = product of Means
x—y)?2xc=x3—-y3xx3-y3
X3 —y3 x x3 — y3

T x—y?
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x=YE +xy +y) -y +xy +y?)
C =
x—-y)E-y)
x=(x?+xy+y>)(x%+xy+y?)
v.  (x+y)?x3—xy—2y?
let x be the third proportional to
x+y)? s X —xy—2y?) 2 (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%)
C =
(x+y)?
(x* —xy — 25°)’
(x+y)?
_ (x*—2xy +xy—2y
o (x+y)?
2
oo (&= 2y) +y(x - 2y))
(x +y)?
2
_(x+yn&-2y)
c =
(x+y)?
_ (x+y)?(x—2y)?
T Gty
c=(x—2y)?
c=(x—2y)(x—2y)
p’-9*> _ p-q
p3+q3’ p2-pq+q?
let x be the third proportional to
p’-¢* p-q  p-q .
p*+q®> p?-pqg+q®> p?-pq+q?
product of Extremes = product of Means

2 _ 42 _ -
pP-a® __ P-4 _ Pzd

2)2
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Xc=
p* +¢° p?—pqa+q* p?=pg+q?

_ p—q p—q p’+q°
=7 7 X2 7 X2 2
p“—pq+q p“—pq+q® p°—q

c= p—q % p—q
p>—pq+q®> p>—-pq+q?
(p+9)®* —pq+g?)
(P-q(p+a)
c=— P74
p?> —pq+q°
Question No.2 find a fourth proportional to
i. 5815
let x be the fourth proportional
5:8:: 15 : x
product of Extremes = Product of means
5x=8x15
_8x15
X=75
x=8x%X3
X =24

4x?,2x3,18x°
let x be the fourth proportional
4x% @ 2x3 :: 18x° : ¢
product of Extremes = Product of means
4x* x ¢ = 2x3 x 18x5

 2x% x 18x°
€= 4x*
_ 36x°
€T axt
c = 9x*
15a°b®, 10a%b%, 21a3b3
let x be the fourth proportional
15a°b® : 10a%b® :: 21a%b% : ¢
product of Extremes = Product of means
15a°b® x ¢ = 10a%b® x 21a3b3
_ 10a%b° x 21a°b?
© T T 15a5°
2a% b® x 7a%b3
€= aSh®
c=14a%b® x a®b3 x a=>b~°
C = 1432+3-5 [,5+3-6
c = 14b?
x2 —11x + 24,x — 3, 5x* — 40x3

let x be the fourth proportional
x?—11x+24 : x—3 :: 5x*—40x3 : ¢
product of Extremes = Product of means
x> = 11x+ 24 X c = (x — 3) x (5x* — 40x3)
(x — 3) x (5x* — 40x3)
T T X2 —11x+24
(x—3)5x3(x—8)
~ x2—8x—3x+24
5x3(x — 3)(x — 8)
‘T Xx-8)-3kx-8)
5x3(x — 3)(x — 8)
 (x—-3)(x-18)
c =5x3
p®+4°,p® — % p? - pq+q?
let x be the fourth proportional
pP+q®: pP—q® :: pP—pg+q® : c
product of Extremes = Product of means
p’+¢’xc= p’—q’x p?-pq+q?
_pPP—q*x p*—pq+q°
- p® + ¢
P DG+ @ —pq+q?)
p* +¢?
(- 9®’+9%)
Cc =
P>+ ¢’
c=(P-a
(p* = a®)(* +pa+9*),p° + % p® - ¢°
let x be the fourth proportional
(*—a)(P*+pa+g?) : p°+7°
: pi—q® ic

C

(p*> —g*)(p* +pq +q*) xc
=p3+q¥xp3—q°
o Praexp -
(p?2 — q®)(p? + pq + q?)
N Chs Q) (P* - pq +a*) (- P>+ pq +q?)
P+ —-P?+pq+qg?)
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c=p?—pq+q? Squaring root on both sides
Question No.3 find a mean proportional between \/p_ — \/@
i. 20,45 p=+15
let x be the mean proportional i. 8,x18
20 : x ::x : 45 8: x:: x: 18
product of means = product of extremes product of means = product of extremes
x? =20 X 45 x2=8x18
x? =900 x2 = 144
Taking squaring root on both sides Squaring root on both sides
Vx? = /(30)2 Jxt = [(12)?
x = %30 x =412
20x°y®, 5x’y ii.  12,3p— 6,27
let x be the mean proportional 12: 3p—6:: 3p—6: 27
20x3y> : ¢ ::c : 5xX7y product of means = product of extremes
product of means = product of extremes (Bp—6)2 =12 x27
c? = 20x3y5 x 5x’y (3p—6)%2 =324
c? = 100x0y® Squaring root on both sides
Taking squaring root on both sides \/(3p —6)% = \/(18)2
Jez = ,/(10)2x10y6 3p—6=+18
x = +10x°y3
15p*qr3,135q°r’ 3p—6=+18 3p—6=-18
let x be the mean proportional 3p=18+6
15p*qr® : x ::x : 135q@°r’ 3p = 24
product of means = product of extremes p= % =
x? = 15p*qr3 x 135q°r’ . 3 8

8

x? = 2025p*q°rt°
Taking squaring root on both sides v 7. m—3, 28

Jx? = /(45)2p*qbri0 7: m—3::3m—3: 28
X = +45p?q3r> product of means = product of extremes
(m —3)2 = 7 x 28
(m —3)? = 196

let x be the mean proportional Squaring root on both sides

¢ XY V(m—3)2 = /(14)2
Xty m-—3 =114

product of means = product of extremes

-y m-3=14

Xty m=-14+3

X—y = —
2 — (g — +v) X m=—11
c“=x-y)&x+y) Xty

= x-yxE-y)

c? = (x-y)?
Taking squaring root on both sides

x=%(x-y)
Question No.4 find the valves of the letter
involved in the following continued
proportional
5,p,45

x2—y% ¢

c2=x%-y?x

5: p::p: 45
product of means = product of extremes
p? =5Xx 45
p? =225
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Exercise 3.4

Question No.1 provethata: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)

Chapter 3

(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 8¢

106 10d
Multiplying by%0

2a+9b _ 2c+9d
2a-9b  2¢-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 + 2c¢

9b+9b 9d +9d
4q 4c

18b  18d
Multiplying by14—8

ac?+bd? _ c3+d3
ac?-bd? ~ c¢3—-d3
By componendo - dividendo
(ac? + bd?) + (ac? — bd?)
(ac? + bd?) — (ac? — bd?)
_(@E+ad)+ (P -d?)
T (34d3) - (c3—-da3)
ac® + bd® + ac* —bd* c*+d>+c®—d?
ac? +bd? —ac? +bd?  c3+d3 —c3 +d3
2ac?  2c3
2bd% 243
ac® c®
bd? a3
S d?
Multiplying byc—2

a’c+b%d _ ac?+bd?
a?c-b2d ~ acZ-bd?2
By componendo - dividendo
(a®c + b%d) + (a’c — b%d)
a“c + — (a%c —

(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
B ac? 4 bd? + ac? — bd?
" ac? + bd? — ac? + bd?

2a?c 3 2ac?
2b2d ~ 2bd?

a’c 3 ac?

b2d = bd>?
L bd
Multiplying by;

pa+qb _ pc+qd
pa—qb - pc—qd
By componendo - dividendo
(pa + gqb) + (pa — qb)
(pa + gb) — (pa — qb)
_ (pc+qd) + (pc — qd)
(pc + qd) — (pc — qd)
pa+qgb+pa—qgb pc+qd+pc—qd
pa+qb—pa+qb_pc+qd—pc+qd
2pa _ 2pc
2qb  2qd
pa pc
qb  qd
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Multiplying by%

a:b=c:d
atb+c+d _ a—-b+c-d
a+b—c—d = a-b-c+d
By componendo - dividendo
(@a+b+c+d)+(@+b—-c—d)
(@a+b+c+d)—(@a+b—-c—d)
_(@-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
2a+2b _ 2a-— 2b
2c+2d  2c—2d
a+b a-b
c+d c—d
by comoponendo — dividendo
(@a+b)+(@—-b) (c+d)+(c—d)
(@a+b)—(a—b) (c+d)—(c—d)
2a  2c
2b  2d
a c

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 —2c—3d)

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

2a4+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 — 6Db) _ (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 by %

Chapter 3

a’+b? _ ac+bd
viil. 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—bd
a2+b2—a2+b?2 ac+bd—ac+bd
2a®  2ac
2b2 ~ 2bd
a? ac

Multiplying by 2

a: b= c:dd
Question No.2 using theorem of componendo —
dividendo

. , 2 2
i Find the value of X2y 4 x¥ez

+ ifx = 22

X—-2y X—2Z y+z
dyz
X = - (i)
y+z

From eq. (i)
_2y+2z
B y+z
X 27

X

Z_y - y+z
By applying componendo — dividendo
theorem
x+2y 2z+y+z
X—2y 2z—y-—z
X+2y y+3z N
= — (i)
X—2y z-—Yy

From eq (i)
2y X 2z
X =
y+z
X 2y
22 y+z
By applying componendo — dividendo
theorem
x+2z 2y+y+z
X—2z 2y—y-—z
Xx+2z z+3y
Xx—2z y—z2
Adding equations (ii) and (iii)
x+2y x+2z y+3z z+3y
X—2y X—22 z-y y-—z
+3z z+3
Yy N y
y—z y-—z
_z+3y y+3z
Cy-z y-z
_z+3y—-y—3z
= —
_2y—2z

y—12z

— (iii)

Page
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_20-2

y—zZ
find the value of mtsn  m+Sp
If m

Solution:

2

m-5n m-5p
__10np
" n+p

10n
-—2 .0

m-=
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 y
= - (ii)
m-—5n p-—n

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
= > — (iii)

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+
_ 9P n p
n—-p n-—p
_3n+p 3p+n
~n-p n-p
_3n+p—-3p—n
= -
_2n-—2p
e
2(n—p) _
n—p

2

x—6a xt+6a i __12ab
a-b

Find the value of ——, ifx
X+6a X—6a

Solution:

12ab M
= -
X Y i
From equation (i)
_ 6ax2b
" a-b
2b

X

By applying componendo — dividendo
theorem
X + 6a _ 2b+a—b
x—6a 2b+a-—b
X+ 6a _a+ b
x—6a 3b—a
x—6a 3b-—a .
= -
Xx+6a a+b (i)
From eq.(i)

_ 6bXx2a
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 (iiD)
= g
x—6b a+b 111
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

a+b
_—4a+4b

a+b
_4(b—-a)
~ a+b
x—3y_x+3z.
x+3y x-3z’
3yz
x= 22 (i)

y—2

Find the value of

From equation (i)
_3yXz
=
X =z
3y y-—z
By applying componendo — dividendo
theorem

X

x+3y z+y-—z

Xx—3y z—-y+z
x+3y y
x—3y 22—y

x—3 27 —
Y227V i)

x+3y_ y

From equation (i)
_3zXxy
=5
X y
32 y—z
By applying componendo — dividendo
theorem

X

x+3z y+y-—z

X—32 y—-y+z

Page
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Solve

theorem

Chapter 3
x+3z 2y—z
x—3z  z

x+3z 2y—z
~— 3, - (iii)
Subtracting equation (iii) from eq. (ii)
x—3y x+3z 22—y 2y-—z
X+3y_x—3z_ y Bl
_z(2z—y)—y(Q2y—7z)
= v
222 —zy—2y° +yz
= v
2(z* —y*)
yZ

. s—3 s+3
Find the value of P+ q,
s+3p s—3q

Z

. 6
ifs = 24
p—q

s=——- (i)
P—q
From eq. (i)

3p X 2p
S =

p—q
S 2q

3p p—q
By applying componendo — dividendo
theorem
s+3p 2q+p—q
s—3p - 2q—p+q
s+3p q+p
s—3p - 3g—p
s—=3p_3q-p .
= - (ii)
s+3p p+gq
From eq.(i)

2p X 3q
S =
P—q
s 2p
39 p—q
s+3q 2p+p—q
s—3q h 2p—p+q
s+3q_3p—q .
= - (iii)
s—3q p+tq
Adding equation (ii) and (i)
s—3p s+3q 3q-p 3p—q
= +
s+3p s—3q p+q p+q
_3d-p+3p—q
p+q
_2q+2p
p ++q
_,P*ad
pt+q
=2
(x-2)?-(x-4)? _ 12
(x-2)2+(x—4)2 ~ 13
(x—2)2—(x—4)* 12
(x—2)2+(x—4)2 13
By applying componendo — dividendo

(x—2)2—(x—4)?+(x—-2)*+(x—4)?
x—2)22-(x—-4)2-(x—-2)2-(x—-4)?
_12+13
-~ 12-13
2(x—-2)* 25
—2(x—4)? -1
(x—2)? _
(x—4)2
Taking root on both side
X725
Xx—4 =
X—2 X—2
=5

25

x—4 Xx—4 >
x—2=5x—4) Xx—2
x—2=5x—-20 =—-5(x—14)
Xx—5x=-20+2 X— 2
—4x = —18 = —5x+ 20
4x =18 X+ 5x=20+2
18 6x =22
= 22
6
11
3

X =
X =

X =

S.S=

11}
"3
VxZ+2+Vx2-2 2
VZ+z—x2-2
Solution:

Solve

Vﬂ+2+Vﬂ—2_2
V2 +2—-+Vx2 -2
By applying componendo — dividendo
theorem
V2 +2+Vx2 —2+Vx2+2—-Vx2 -2

V2 +2+Vx2 —2—-Vx2+2+Vx2 -2
2+1
T 2-1
2Vx? +
2Vx?% —
x2 42 3
=2
Taking square on both sides
x%2+3
X2 —2
x2+2=9(x*-2)
x?+2=9x*-18
2+ 18 = 9x? — x?
20 = 8x?
or 8x% = 20

3
1
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Xx=+

If we check the given equation for this
value doesn’t satisfy the equation so the
given solution is extraneous.
So,
S.S={ }
V2 +8p2—x2-p? _ 1
X2+8pZ+/x2—p? 3

Solution:

Jx2 +8p% — /x% — p2 1

\/xz + 8p? +\/x2 -p2 3
By applying componendo — dividendo
theorem

VX% +8p2 — \/x% — p2 +/x2 + 8p? + ,/x2 — p?

VX% +8p2 — \/x% — p? — |/x2 + 8p% — /x2 — p?
143

1-3

—2x2 —p2z 2
Nro=roiah

Taking square on both sides

2(/x*+8p? 4

Taking squaring root both sides
x==2p
S.S ={2p,—2p}

(x+5)3—-(x-3)% _ 13
(x+5)3+(x-3)3 14
Solution:

x+5°3-x-3)* 13

(x+5)3+(x—-3)% 14
By applying componendo — dividendo
theorem

Solve

x+53—-x-33+x+53+(x-3)3

Chapter 3

x+53-x—-33-x+53-(x-3)3
13 + 14

T 13-14
2x+5)3 27

—2(x—3)% -1

(x+5)°

(x—3)2

Taking cube roots on both side
Xx+5 _

Xx—3
x+5=3(x—-3)
Xx+5=3x—-9
Xx—3x=-9-5
—2x=-14

14

=T

x=7
S.S={7}

27

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 « u?

1
S o —
\%

2

u
s=k—- (i)
v
puts=7,u=3,v=2

32
7 =k=
2

7—k9
T2

7% 2
=k

9
14

9

k=—
or 9

So, equation (i) becomes
S 14u?
= -
9v (ii)
Putu = 6 and v = 10 in equation (ii)
B 14(6)?
"~ 9(10)
_ 14 x36
T 9x10
_ 28

5
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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:
W & X
w & y?
W X Z
w = kxy?z - (i)
Putw =5x=2,y=3,z=10
5 =k(2)(3)%(10)
5 = k(180)
5

k=180
K= 1
T 36

so, Equation (i) becomes

xy?z

w=— - (ii)
Putx = 4,y = 7 and z = 3 in equation (ii)
S = 4(7)%(3)

36
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 ywhenx = 2,z =3 and t = 4
Solution:

K L)
=k—-
y 72t !
Puty = 16,x =4,z=2,t =3

3

16=k22—(3)

So, equation (i) becomes
3

y = P - (ii)
Putx = 2,z = 3 and t = 4 in equation(ii)
_3(2)°
T @
3(8)
=5

Divide by 3
8
Y=14

Divide by 4

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 « x?
1
M —_—
u yz3
XZ
yz

putu=2,x=8,y=7,z=2

divide by 8

Divide by 2

So, Equation (i)

7x2 s
2 )
putx = 6,y = 3and z = 2 in equation (ii)
_ 7(6)?
Ty
7 X 36
u=
4(3)(8)
7%X9

~3(8)
_7x3

u (+ by4)

u (= by 3)

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 when x =
6,y=2,z=3

Solution:
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3
X
=k o (i)
zZ
putv=27,x=7,y=6z=7
(7)(6)3

27:1{W

by(27 + 216 = 8)

ork =

so, Eqution (i)becomes

Txy®
=57 (ii)
putx = 6,y = 2,z = 3 in equation (ii)

_7(6)(2)°

~ 809
_7x6x8

YT T8 %9
_7x6

u

14
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:
1
W X B
w=32 )

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

5=2—7

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

5

w = = - (ii)
Put u=6 in equation (ii)
135
(G
135

w =

Chapter 3

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
C_
H_k
thena = bk and c = dk

a
letg—

43 —9b 4c—9d
4a+9b  4c+9d
Putting the valves
4(bk) —9b  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_ ¢ _
letg—d—k
thena = bk and c = dk
6a—5b_6c—5d
6a+5b 6¢c+5d
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Putting these valves
6(bk) —5b _ 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=RH.S

i, 2= 2
b b2+d2
Solution:
Asa: b =c :d
C
a = k
thena = bk and c = dk

a
letg—

a_ [|a%+c?
b bZ+d2
Putting these valves

bk (bk)? + (dk)?
B b2 + d?
b2k?2 + k2d?

b2 + d2

b
bk
=

k2(b? + d?
T L )

a3c3
b6 +dé  b3d3

Putting these valves
(bk)® + (dk)® _ (bk)3(dk)3

b6 + d° b3d3
bk® +d°k®  b3k*d’k’
b6 +d¢ b3d3
ke(b® +d®)  kO(b3d®)
bé+dé b3d3
ké = k¢
L.H.S=R.H.S
p(@+b)+gb :=(c+d)+qd
a : C

Chapter 3

pla+b)+gb a

plc+d)+qd ¢

Asa: b =c :d
a C

letg—a—k

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
bl[p(k+1)+q] b

dip(k+1)+q] d

Solution:

Asa: b c:d
C

a
let g Y k
thena = bk and ¢ = dk
putting these valves

(bk)? +b?

(dk)? + d?

(bk)®
bk + b

b2k? +b%

(dk)®
kd +d
d2k? + d?

b3Kk3
bk +b

b2(k*+1)

BK3
kd+d
d2(k? + 1)

b3k3

d3k3

b(k+ 1)

b2(k*+1)

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

b2k3
k+1)

d2k3
k+1

&K +Dk+1) K +1Dk+1)

k3

k3

L.H.S=R.H.S

2
a-b °
Solution:

vii.

=c :d
-k
thena = bk and c = dk

Asa: b
a C
letg——
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putting these valves

a y b o c y d
a—b a+b c—d c+d
bk 9 b _ dk o d

bk—b bk+b dk—d  dk+d
bk b dk d

Chapter 3

bk—1) bk+1) dk-1  dk+1)
K

k
k-—Dk+1) &k-Dk+1)
L.H.S=R.H.S
Question No.2

% = %(a, b,c,d, e f,# 0) show that

_ [a%+c?+e?
T A/ b2+d2+f2

.ca
le—

thena = bk ,c=dk and e =1k
putting these valves

a_ [a%+cZ+e?
b b2+ d? +f2

bk [(bk)? + (dK)? + (fk)?
b b2 + d? + 2

b2k? + d2k? + f2k?
b2+d? + f2

_ |k2(b2+d? + £2)
| b?+d?+f2

k =k?
k =k
L.H.S=R.H.S

2
actcetea _ [ace]§

bd+df+fb _ |bdf
Solution:

2
ac+ce+ea [ace 3

bd +df+fb  lbdf

Asa: b =c :d = e :f
a_c¢c_¢e_

letg—d—f—k

thena = bk ,c =dk and e =fk

putting these valves

2
bkdk + dkfk + fkbk [bkdkfk]?
bd+df+fb | bdf

2
3

k?bd + k?df + k?fb [k3bdf]

bd + df + fb
k?(bd + df + fb) _

bd + df + fb
k? = K>

bdf

LHS=RH.S
ac , ce  ea a? %  e?
ii. ﬁ+d_f+ﬁ_b2+d +fz

Solution:

Asa :
a
let b
thena = bk ,c =dk and e =fk
putting these valves
ac ce ea a c e

bd xR @

2 2 2

bkdk dkfk fkbk b2k? d2?k? f2k?
bd T df T b2 T @ T p
k?bd N kzdf_l_ k?fb K24 4K
bd df fb
k? + k? + k? = k? + k? + k?
Exercise 3.7
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 x [?
A=kl? - (i)
When A = 27 square units,l = 3 units
27 = k(3)?
27 = k(9)
27

i
9

3=k
or k=3
So equation (i) becomes
when l = 4 units
A =3(4)?
A = 3(16)
A = 48sq.units
when A = 12 sq.units
12 =312
12
3= l
4 =12
l
=2 taking squaring root on both sides
Question No.2
The surface area
S of asurface varies dircetly as the square of
radius r,and S = 16 when r=2.
Findr when S = 36m
Solution:
Sor?
S=kr?- (i)
S =16mwhenr =2
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16m = k(2)?
16w = 4k
16m _

4
4n =k
or k=4nm
So, equation (i) becomes
S = 4nr?
When § = 367 units
36m = 4nr?
r’2=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 =321lbwhensS =
1.6 inch. find (i) when F = 50lb
Solution:

FxS
F=kS - (i)
F =32lbwhenS =1.6
(32) = k(1.6)
32
=16

k 32 10
=—X
16

k=20
So equation (i) becomes
F = 20S
when F =50 1b
50lb = 20S
S=25in
when S = 0.8in
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:

I =20whend = 12ft
(20) =

(12)?
k

144
k =20 x 144

20

k = 2880
So equation (i)becomes
[ = 2880

d2

Chapter 3

When d = 8ft

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 lb\sq. in?
Solution:
Pxd
p = kd - (i)
d =5ft when P = 2.25lb\sq. in
2.25 = k(5)
2.25

T 5
225

k= 55100
45

k=100
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

75 = d

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

c=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)
c = 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 L. A pillar
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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:

¢ =63tons,d = 6inch,l = 30feet
k(6)*
(30)?
k = 43.75
So equation (i) becomes
43.75d?
=—7
When d = 4inch,c = 28 tons
43.75(4)*
= 7
43.75(4)*
- 28
12 = 400
12 = 20feet

63 =

c

lZ

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 ft in 40 sec?

Solution:
wd

T <« —
1

kwd
T =——-(i)

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

d = 40ft

4
_ 25 x4
"~ 500 X 40
So equation (i) becomes
_— 0.005wd

p
Whenw = 800lb,d = 120 ft,T = 40 sec.
_ 0.005 x 800 x 120

P
_0.005 x800x120

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 451b and the velocity is 24 ft/sec. Determine

Chapter 3

the kinetic energy of a 3000 Ib automobile travelling
44ft/sec.
Solution:
K.E < mv?

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

4320 = k(45)(24)?

4320

T 45 x 476
4320

k= 25920

k_1
6

So equation (i) becomes

KE—mv
S

Whenm = 3000lb,v = 44 ft / sec.
£ (3000)(44)?

K.E=500x 1936
K.E=96800 ft/ b
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