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(i) Joint variation
A combination of direct and inverse varnaftions of one or more than one

variable forms joint varnation.
If a varnable y vanes directly as x and varies inversely as 2.

Theny « xand y « l

In joint variation, we write it as

y &K

X

. X
ie, y=Kk—

Where k # 015 the constant of vanation.

Exercise 3.5

1. If s varies directly as v? and inverselyasvand s =7 whenu =3, v =2, Find
the value of s whenu =6 and v =10.

Solution:

Given that s varies directly as u” . so

S u

Also given that S vanes inversely as v,so

l
§ oC —
‘1

In joint vanation, we can write

-

u
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= s=k — — (i)

Puts=7.u=3andv=21meq.(/). we get

(3)

1=k
2
) an
2
orﬁ-—?
)

P
Muluplying both sides by é we get

2
k=T7x—
Y
ks
Y
14

Putk = 3 eq.(7), we get

au’
e (i)

Oy

Putu=6and v =10 1neq.(i). we get

14x(6)
S = :
9(10)
14x36 504 28
T 9x]0 90 S

2. If wvaries jointly as x, yand 2andw=5whenx==2,y=3,z=10. Find
wWhenx=4, y=7andz=3.

Solution:

Given that s vanes directly as x, y° and .

Fherefore Wt Xz
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Putw=Sx=2andy=3andz=101necq.(i), we get
S=k(2)(3)°(10)
5= k(2)(9)(10)

5 = 180k
180k =35
;5 _1
IRO 36
Put k = § (1), we get
{ = - 1N Cq. : o (e
y: cq.(7), we ge
iy (i)
e U S 00 asswsean /
"T367 :

Puux=4andy=7and z=3 ineq.(ii), we gel

W 2
w=c(9)(7) ()

|
=%(4)(49)(3)
_ 588 _ 49
36 3

3. If y varies directly as x® and inversely as zZandt, andy= 16 whenx =4,z =
2,t=3.Findthe valueofywhenx=2,z=3and t = 4.

Solution:

Given that s vares directly as x .

]

Therefore y oL X

Also given that y vanes inversely as z° and t,
- !
Therefore VoL —

=1
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3
X
)y O e
-4 |
ri
— \=kt.7 ......... (l)

Puuy=16x=4andz=2andt=31neq.(/), we get

4y
16 =k (_)
(2)"(3)
Ty
4x3
64
|6=k—2-
0!’%1{:'6
12
k=16X=—
64
K=3

Putk = 3ineq.(7), we get

B Ix”

) 4 .
zd

Putx=2andz=3andt =4 ineq.(#/), we get

L3
()@

2
3

4. If v varies directly as xZ and inversely as the product yz3, and v = 2 when x
=8, y=7,2z=2.Findthe valuveofuwhenx=6y=3,z2=2.

Solution:

Given that u vanies directly as x°.

l'herefore oL x
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Therefore U L —
VZ

In joint vanation, we can write

X
U L —
yZ
— N=k% ......... (l)

7
Putk = Y neq.(7), we get
%
u =

- 4y7’

....... )

Puux=6andy=3and z=2neq.(ii), we get
7(6)
U = ——
4(3)(2)
Tx36 252 2]

-— ——
S —
—— —

:4x3x3 96 8

5. If v varies directly as the product xy* and inversely as z?2 and v = 27 when x
=7,y=6,z=7.Find the valueof vwhenx=6,y=2 2z2=3.

Solution:

Given that v varies directly as xy .

|
Fherefore vV xy
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Therefore VL —

In joint vanation, we can write

|

Putv=27x=7andy=6and z =7, wec get

57 = k(?)(*())
(7)
2
49
27=|512k
49
or K =27x 49
1512
5
p=1323 7
512 8

7
Putk = = in eq.(/). we get

Ty .
)= R__. ........ (i)

Putx=6andy=2and z=3 ineq.(if), we get

_26)2)

8(3)
_3%6_14
72 3

6. If w varies inversely as the cube of v, and w = 5 when v = 3. Find w, when

v =6.
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Given that w varies inversely as u’.

; |
I'herefore W o =

— \;'zr ......... (/)

Putw =5u=3incq.(i), we get

-
(3)
x=27%5=135

Put £ =135 ineq.(i). we get
w=-!—375- ........ (iF)

i

Put u = 6 in eq.( ). we get

135

WS w—

(6)
1355
216 8

www.topstudyworld.com



www.topstudyworld.com Mathematics

www.topstudyworld.com



