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(c) Variation:
The word varnation is frequently used in all sciences. There are two types

of vanations:

(i) Direct variation  (ii) Inverse variation.

(i) Direct Variation
If two quantities are related in such o way that increase (decrease) in

one quantity causes increase [(decrease) in the other quantity, then this
vanation is colled direct vanation,
In other words, if a quantity y varies directly with regard to a quantity x.

We say that y is directly proportional to x and is written as y« x ory = kx.

ie. 2~ =k k#0.

The sign = read as "varies as is called the sign of proportionality or
variation, while k # 0 is known as constant of variation.

e.g..
(i) Faster the speed of a car, longer the distance it covers.

(ii) The smaller the radius of the circle, smaller the circumference is.

(i) inverse Variation
If two quantities are related in such a way thot when one quantity increases,

the other decreases, then this vanation is called inverse variation.

In other words, If a quantity y varies inversely with regard to quantity x. We say
that y 1s inversely proportional to x or y varies inversely as x and is wntten as

! k
yxr— Ofy=—
X X

.e., xy =k, where k # 0is the constant of variation.
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Exercise 3.2

1. If y varies directly as x, and y = 8 when x = 1, find
(i) yinterms of x

Solution:
Given that y varies directly as x.

ITherefore y « X

=> y = kX (i)

Where k is constant of variation.

Putx=2andy=8ineaq. (i), we have

8=k (2)
or 2k=8
— k=4

Putk = 41n eq. (i), we get

Yy = 4X.

(i) ywhenx=5

Solution:
Given that y varnes directly as x.

Therefore vy « X

- y = kx (i)

Where k is constant of varnation.
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8 =Kk (2)
or 2k =8
— K=4

Putk=4andx=5iIneq. (i), we get

y = (4)(3) =20

(iii) x when y = 28
Solution:
Given that y varies directly as x.

Therefore vy = x

= Y = KX (1)

Where k is constant of vanation.

Putx=2andy=8ineq. (i), we have

8=K (2)
or 2k=8
— K=4

Putk=4andy=28Ineq. (1), we get

28 = 4x
or 4x = 28
—* X=7

2.fy=x, andy =7 when x = 3 find

(i) y in terms of x

Solution:
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o y = KX {

Where k is constant of variation.

Putx=3andy=7ineq. (i), we have

/7 =K (3)
or k=7
— k=1

3

Putk = %- in eq. (i), we get

(i) x wheny =35and y when x =18

Solution:

Given that y varies directly as x.
Therefore vy = x

= y = KX {)

wWhere k is constant of vanation.

Putx=3andy=7Iineq. (i), we have

7 =K (3)
or k=7
.
k:_
= 3

PUt K = % and y = 35in eq. (i), we get

R = v
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x=35x1
-
X=5x3=15
Putk = ; and x = 181n eq. (i), we get
7)
Jf[;/.(”‘)
y=7 x6 =42

3.IfR - Tand R =5 whenr = 8, find the equation connecting Rand T. Also
find RwhenT= 64 and F when R = 20.

Solution:
Giventhat R = T

= R =kl (1)

PUtIR=5and T=8Ineq. (i), we get

S5 =k (8)
or 8 =35
— k=i

X

PUt k = % in eq. (i), we get

A
"
Nl
—

(i)

Put T =64 and In eq. (i), we get

_ 5
-ENM)

=95 x8=40
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N
-
|
0|
—

or 21=20
8

4. 1fR - T2and R=8whenT=3, find RwhenT=6é.

Solution:
Giventhat R = 77

- R = kT2 i)

PUtR=8and T=3ineq. (i), we get

8 =k (3)*
8=9k
or %k =8
— k:i
9
8 : :
Putk=3 ., IT=6Ineq. (1), we get
3
R=—(6)?
9()
8
-9(36)
R=8 x4 =32

www.topstudyworld.com



www.topstudyworld.com Mathematics

Given that V « R3

- V = kR? (i)

Putv=5andR=3Ineq. (i), we get
SO=K (3)3
5=27k

or 27k =5

2
27

— K=

PUtk = = , V = 625in eq. (i), we get

27

_ 5
625—2—7 R3

or -—5-- R3 = 625
27

27
R3= 625 x ?

R3 =125 x27
R3=583 x 33
R3:(5 ;.(3)3

— R=5x3=15

6. If w varies directly as uv* and w = 81 when u = 3. Find w, when u = 5.

Solution:
Given that w = U’

= w = Ku3 i)

Putw =81 andu = 31In ea. il. we aet
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81 = 27K
Or 27k = 8]
= k=3

Putk=3andvu = 5in eq. (i), we get
w = (3) (5)3

w=3 x125=375

7. lfy varies inversely as xand y =7 when x = 2, find y when x = 126.

Solution:

Given that y = —

X

> y=- i

Puty=/7andx=2ineaq. (1), we get

~
|
0o | -

N
i

I 4

Putk=14and x =126 In eq. (i), we get

¥~ 126

8.If V<< : and y = 4 when x = 3, find x when y = 24,

Solution:
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k :
= y= = (i)
X
Puty=4andx=3Ineaq. (1), we get
4:5
3
k=12
Putk=12and y = 24in eq. (i), we get
12
24 = =
5 3
vy oy |
24 2
_— | 175
9.1 W *— andw=5whenz=7, find wwhenz= =

Solution:

Given that w « —

k
= W= —

(1)

Putw=5andz=71ineq. (), we get

5=£
7

k=35

Putk=35andz= -lﬁ N eq. (1), we get

4

i A5

75

4
w=35 xi
175
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|
10. ~4°C-;_3- and A =2 whenr = 3, find r when A = 72.

Solution:

Given that A4« —
~

- A= 2 (i)
r

PutA=2andr=3ineaq. (i), we get

2::.i5..
(3)

2::5
9

k=18

S
7= 38
=
r?:l_8
72

r2=.l_

4
L)
2

11. @X % and a =3 whenb =4, find a when b = 8.
Solution:
Given that a«= -’;l-

= ax X [\
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3= &
(4)
3=i
16
K= 48

Putk=48and b =81In eq. (i), we get

48 48
A= — = —
(8) 64
3
Q= —
4

: ]
12. V" < — and V=5whenr =3, find Vwhenr =6 andrwhen V = 320.

P
Solution:

Giventhat V « l‘,
=

(1)

— V=

L

'

PutvV=5andr=3ineq. (i), we get

5:.1.;
(3)
ok
T
k=135

Putk=135andr=61in eq. (i), we get

vz 135

(6)

135
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V =

0| W

Putk=135and V =320 in eq. (i), we get

320= 122

r

135

(9=
320

13. "'OC‘”__;' and m=2whenn=4, find mwhenn=6and nwhenm = 432.

Solution:

Given that m o —

n

A
" m=—3

n

)

Putm=2and n=4in eq. (i), we get

2=;

(4)
= K
2_64
k=128

Putk=128and n =6 in eq. (i), we get

12X
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2
m= 128
216
m:.&.
27

“
432= =2
n
3= 12_8
432
ne= i
27
ne = (EJ
3
)
— n= —
3
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