X+95
x—3—3
3(x—3)=x+5
3x-9=x+5
3X-x=9+5
2x =14

= X =17

Thus. solution set = {7}

(i) Joint variation

A combination of direct and inverse variations of one or more than one vartables forms
joint variation,

[f a variable y varies directly as x and vartes inversely as z.

Then yx x andy o !

Z
In joint variation, we write it as
X
e
z
. X
1.e., y=k—
Z

Where k # 0 is the constant of variation.
SOLVED EXERCISE 3.5

1. If s varies directly as u® and inversely as v and s = 7 when M= 3, v = 2, Find

the value of s when u =6 and v = 10.
Solution: ?
Given that s varics directly as u”, so
S x u’ ;
Also given that S varies inversely as V, so
I
S« —

\'
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2.

In joint vanation, we can write
2

8 = '
\Y
s=K Y
=> =K — '
v —(
PutS=7,u=3and V=2 in eq. (i), we get
(3)
T=K—=
2
jut
2
or ?5-:7
2

multiplying both sides by %, we get

=K=7x£
9

K =2
9

Put K =—I-$ in eq. (i), we get

14 .
iy () |
Putu=6and V=10 in eq. (it), we get
[4xu’
Qv
~14x36 504 _z_g'

- 9x]6h__5(-)—_ 5

S=

If w varies jointly as x, y? and 2 and w = 5 when x=2,.y=3,2=10. Find
wwhenx=4,y=7and z=3.

Solution:

Given that s varies directly as x, y* and z.
Therefore W o xy’z
= W=Kxy’z (i

PutW=5x=2y=3and z= 10 in eq. (i), we get
. 5=k(2)(3)°(10)
5=k (2)(9)(10)

5=180k
.or 180k =3
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3.

| :
Put k = 36 in eq. (1), we get
| E

W =3‘g'x)" = ()

Putx=4,y=7and z=13 in eq. (ii), we get
| .
W=—(4)(7) (3
()7 ()

=3 ()(49)0)
588 49

e—— T E—

36 3

If y varies directly as x’ and inversely as z* and t, and y=16whenx=4,z=
2,t=3. Find the valueof ywhenx=2,z=3 and t = 4.

Given that s varies directly as x".

Therefore y & X
Also given that y varies inversely as z° and 1.

|
Thl:l'cfom y ot =
AN |
In joint variation, we can write.

1

& e
d z°t
x’ . )
= y=K— (O \
y Al
Puty=16,x=4,z=2,t=3ineq. (1), we get
3
() .
(2) (3)
16=k 64_‘
4x)
16=22
12
or =EK=I6
12
K=16x—'-2—
64
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4.

Put K= 2 in eq. (1), we get
3’ y
= 1
2°t — )
Putx=2,z=3 and t =4 in eq. (ii), we get

_3)

y= 2
(3) (4)
_3x8 _2
9x4 3

If u varies directly as x* and inversely as the product yz’, and u = 2 when x

=8,y=17,z=2. Find the value of u whenx =6,y =3,z = 2.

Given that u varies directly as x*.

Therefore u o< x°
Also given that u varies inversely as yz’.

l

Therefore uo —
yz
In joint variation, we can write
x.'..‘
U aoC ——
yZ
- u=ﬂ(;; (i)
Putu=2,x=8,y=7,and z= 2, we get
3 S
IO
(7)(2)
=¥k -
56
or K=2x -5-9- = z—
64 4
7 . :
Put K= % in eq. (1), we get
)
weX (i)
4yz- —

Putx =6,y =3and z =2 in eq. (i), we get
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1
-

7(6

4(3)(2)

Tx36 252 E_I_

U=

4x3x8 96 §

§. If v varies directly as the product xy’ and inversely as z* and v = 27 when

x=7,y=6,z=7. Find the value of vwhenx=6,y=2,z=3.
Solution .
Given that v varies directly as xy".
Therefore vV Xy

Also given that u varies inversely as 2’

|
Therefore vV oL —

z?_
In joint variation, we can write

2

Ry

Vo —=
Z

2
- yv=KX (i)

i
Putv=27,x=7,y=6.and z= 7, we get

7= () (..6)]
(7)

— K(?lgzls)

or K=27x = )

K="=
7

Put K= 5 in eq. (1), we get

-
- (i
8z°
Putx =6, y=2and z =3 in eq. (i1), we get
16
8(3)
336 _14

12 3

\ 4

v

CamScanner


https://v3.camscanner.com/user/download

6. If w varies inversely as the cube of u, and w = § when y = 3. Find w, when
u==6.

Solution:

Given that v varies directly as u’.

Therefore W -]—3-

u
e W =L} (1)
T
Put w =S and u = 3, in eq. (1), we get
o K
(3)
K=27x5=135
Put K= 135 in eq. (1), we get
w= 122 ©
u
Put u = 6, in eq. (1), we get
_ 135
)
(6)
135 _s
216 8

K-Method:

3.4 (i) Use k - method to prove conditional equalities involving proportions.
Ifa:b::c:disaproportion, then putting each ratio equal to k

=k .

. a ¢
.8, —=—

b d
=kand — =Kk

d C
b d
a=bk and c¢=dk

Using the above equations, we can solve certain problems relating to proportions more

casily. This method is known as A-method. We illustrate the A-method through the
following examples.

SOLVED EXERCISE 3.6

1. Ifa:b=c:d,(a,b,c,d=0), then show that

Q) 4a-99_=_f|_c-9d
4b+9b 4c+9d

Solution:
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