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Form 5 Chapter 1 
Variation 

Fully-Worked Solutions 

UPSKILL 1.1 
 
1  

x 9 27 45 63 
y 8 24 40 56 

x
y  

9
8  

9
8  

9
8  

9
8  

Since the value of 
9
8

=
x
y  (a constant), thus 

y varies directly as x. 
 

2   
x 12 20 50 
y 10 64 400 

x
y  

6
5  

5
16  2 

Since 
x
y  is not a constant, thus y does not 

vary directly as x. 
 

3 (a) nm ∝  

nkm =  [k is a constant.] 
m = 1 when n = 16 

161 k=  

4
1

=k  

nm
4
1

=  

(b) When n = 36, 

2
336

4
1

==m  

 

4 3
1

xy ∝  

3
1

kxy =  
Given that x = 8 and y = 10, 

3
1

)8(10 k= [k is a constant.] 
k210 =  

 5=k  

3
1

5xy =  
Given that px =  and 15=y , 

3
1

515 p=  

33
1

=p  

27== 33p  

 

5 (a) 3
1

2
1

3 zyxp ∝  

3
1

2
1

3 zykxp = [k is a constant.] 

When 3=x , 
9
1

=y  and 64=z , thus 

72=p . 

3
1

2
1

3 )64(
9
1)3(72 





= k  

)4(
3
1)27(72 





= k  

2
)4(27
)3(72
==k  

∴ 3
1

2
1

32 zyxp =  

(b) 3
1

2
1

32 zyxp =  

When 2=x , 
81
1

=y , 125=z , 

3
1

2
1

3 )125(
81
1)2(2 





=p  

9
88=p  

 
6 (a) vnM ∝  

 kvnM =  [k is a constant.] 
60=M  when v = 1000 and n = 3. 

)3)(1000(60 k=  

3000
60

=k  

50
1

=k  

vnM
50
1

=  

(b) When v = 1500 and n = 4, 

)4)(1500(
50
1

=M = 120 
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7 (a) 3jV ∝  
3kjV =  [k is a constant.] 

When j = 7, 
3

2156
=V  

3)7(
3

2156 k=  

343
1

3
2156

×=k  

21
44

=k  

3

21
44 jV =  

(b) When j = 3, 
3)3(

21
44

=V  

7
456=V  cm3 

 
8 TV ∝  

kTV = [k is a constant.] 
V = 13 when T = 650 

)650(13 k=  

650
13

=k  

TV
650
13

=  

When T = 400, 

)400(
650
13

=V = 8 

 
UPSKILL 1.2 

 
1  

x 2 4 5 8 
y 10 5 4 2.5 
xy  20 20 20 20 

Since the value of 20=xy  (a constant), thus 
y varies inversely as x. 
 

2 
3
1

1

y

m ∝  

















=
3
1

1

y

km [k is a constant.] 

m = 1 when y = 8 
















=

3
1

8

11 k  







=

2
11 k  

2=k  

















=
3
1

12

y

m  

When m = 10, 

















=
3
1

1210

y

 

5
13

1

=y  

125
1

=y  

 

3 3
1
x

y ∝  

3x
ky = [k is a constant.] 

y = 5 when x = 2 

32
5 k
=  

40=k  

3
40
x

y =  

When 
8
5

=y , 

3
40

8
5

x
=  

5
8403 ×=x  

643 =x  
  4=x  

 

4 2
1
r

h ∝  

2
1
r

kh = [k is a constant.] 

h = 7 when r = 3 







= 23

17 k  

63=k  

2
63
r

h =  

When r = 5, 

52.2
5
63

2 ==h  cm 
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5 
R

I 1
∝  

R
kI = [k is a constant.] 

Given that 4.0=I  and R = 30, 

30
4.0 k
=  

12=k  

R
I 12
=  

When R = 48, 

25.0
48
12

==I  

 
UPSKILL 1.3 

 

1 
y

xw
2

∝  

y
kxw

2
= [k is a constant.] 

Given that w = 4, x = 2 and y = 9, 

9
)2(4

2k
=  

3=k  

y
xw

23
=  

When w = 8, x = p and y = 36, 

36
38

2p
=  

6
38

2p
=  

162 =p  
4±=p  

 

2 
r

qp
2

∝  

r
kqp

2
= [k is a constant.] 

Given that p = 25, q = 5, r = 3, 

3
)5(25

2k
=  

  3=k  

r
qp

23
=  

When p = 12, q = m and r = 9, 

9
312

2m
=  

362 =m  
6±=m  

 
3 (a) 2mvK ∝  

2kmvK = [k is a constant.] 
If m = 3 and v = 12, thus K = 216. 

2)12)(3(216 k=  

2
1

=k  

2

2
1 mvK =  

When K = 250 and v = 10, 
2)10(

2
1250 m=  

m50250 =  
5=m  kg 

 
(b) When m = 6 and K = 300, 

2)6(
2
1300 v=  

1002 =v  
10=v  m s–1 

 

4 2
21

r
qqF ∝  

2
21

r
qkqF = [k is a constant.] 

( ) ( )
2

55

12.0
100.2100.1125

−− ××
=

k  

( ) ( )
2

55

12.0
100.2100.1125

−− ××
=

k  

( )10100.28.1 −×= k  

( )10100.2
8.1

−×
=k  

9109×=k  
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Summative Practice 1 
 

Multiple-Choice Questions 
 
1  

x 3 5 7 
y 12 20 60 

x
y  4 4 

7
48  

Since 
x
y  is not a constant, thus y does not 

vary directly as x. 
Answer: B 

 
2 nm ∝  

knm =  [k is a constant.] 
When n = 3, m = 9 

)3(9 k=  
k = 3 
m = 3n 
Answer: A 

 
3 

x 2 6 8 
y 24 8 6 
xy 48 48 48 

Since the value of xy is a constant, thus y 
varies inversely as x. 
Answer: C 

 

4 3
1
t

h ∝  

3t
kh =  [k is a constant.] 

When t = 2, h = 4 

32
4 k
=  

32=k  

3
32
t

h =  

Answer: A 
 

5 
p

xy
2

∝  

p
kxy

2
= [k is a constant.] 

When x = 2, y = 4 and p = 3, 

3
)2(4

2k
=  

3=k  

p
xy

23
=  

When y = 25 and p = 3, 

3
325

2x
=  

252 =x  
5±=x  

Answer: B 
 

6 
h

nm ∝  

h
knm = [k is a constant.] 

When n = 8, h = 16 and m = 2, 

16
)8(2 k

=  

4
)8(2 k

=  

 k = 1 

h
nm =  

Answer: A 
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Structured Questions 

1 qp ∝  
kqp =  [k is a constant.] 

q = 5 when p = 20 
)5(20 k=  

  4=k  
qp 4=  

If q = 8, 
32)8(4 ==p  

 
2 2xy ∝  

2kxy = [k is a constant.] 
When x = 4, y = 48, 

2)4(48 k=  
 3=k  

23xy =  
When x = 6 and y = p, 

108)6(3 2 ==p  
 

3 qp ∝  

qkp =   [k is a constant.] 
p = 10 when q = 25 

2510 k=  
 2=k  

qp 2=  
If q = 100, 

201002 ==p  
 

4 3

3
1

2
1

q
pxy ∝  

3

3
1

2
1

q
pxky =   [k is a constant.] 

When x = 16, p = 125, q = 2, thus y = 5, 

















= 3

3
1

2
1

2
125165 k  





=

8
)5(45 k  

2=k  

3

3
1

2
1

2
q

pxy =  

When x = 4, p = 8 and q = 4, 

8
1

4
)8()4(2

3

3
1

2
1

==y  

5 (a) jT ∝  
kjT =  [k is a constant.] 

T = 10 when j = 5. 
k510 =  

 2=k  
jT 2=  

(b) When j = 3.5, 
7)5.3(2 ==T  g cm–3 

6 (a) Tv ∝  
Tkv =   [k is a constant.] 

T = 100 when v = 5 
1005 k=  

)10(5 k=  
5.0=k  

Tv 5.0=  
(b) (i) When T = 64, 

645.0=v = 4 m s–1 
 (ii) When v = 8, 

    T5.08 =  
16=T  

   256=T  J 
 

7 N 2dv∝  
2kdvN =  [k is a constant.] 

N = 7
2
1  when d = 30 and v = 18 

2)18)(30(
2

15 k=  

1296
1

=k  

2

1296
1 dvN =  

2)36)(200(
1296

1
=N  

200=N  barrels 
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8 AvR ∝  
kAvR =  [k is a constant.] 

When A = 25 and v = 40, thus R = 225. 
)40)(25(225 k=  

40
9

=k  

AvR
40
9

=  

When v = 350 and R = 236.25, 

)350(
40
925.236 A=  

9
40

350
25.236

×=A  

3=A  m2 
 

9 2
1
p

q ∝  

2p
kq =  [k is a constant.] 

Given that p = 1 and q = 12, 

21
12 k

=  

12=k  

2
12
p

q =  

When p = 2 and q = x, 

3
4

12
2
12

2 ===x  

 

10  3
1
x

y ∝  

3x
ky =  [k is a constant.] 

y = 5 when x = 2 

32
5 k
=  

40=k  

3
40
x

y =  

When 
8
5

=y , 

3
40

8
5

x
=  

5
8403 ×=x  

643 =x  
   x = 4 
 

 

11 (a)   3
1
j

b ∝  

3j
kb =  [k is a constant.] 

When j = 2, b = 500, 

32
500 k

=  

0004=k  

3
0004
j

b =  

(b) (i) When j = 5, 

35
0004

=b  

=b 32 
 (ii)  When b = 4 000 

3
00040004
j

=  

13 =j  
 1=j  cm 
 

12 (a) 2
1

d
T ∝  

2d
kT =  [k is a constant.] 

T = 3.84, when d = 2 

22
84.3 k

=  

      36.15=k  

2
36.15

d
T =  

(b) When T = 6, 

2
36.156

d
=  

6
36.152 =d  

56.22 =d  
                  d = 1.6 cm 
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13  
y

xw
2

∝  

y
kxw

2
=  [k is a constant.] 

Given that w = 4, x = 2 and y = 9, 
( )

9
24

2k
=  

3=k  

y
xw

23
=  

When w = 8, x = 4 and y = p, 

p

2)4(38 =  

6=p  
   36=p  
 

14  
rq

p 1
∝  

rq
kp =  

When 
3
2

=p , q = 2 and r = 9, 

923
2 k
=   [k is a constant.] 

63
2 k
=  

4=k  

rq
p 4
=  

When 
9
1

=p , q= 4 and r = n, 

n4
4

9
1
=  

9=n  
n = 81 

 

15 2q
rp ∝  

2q
rkp =  [k is a constant.] 

When 3=p , q = 2 and r = 9, 

23
93 k

=  

23
)3(3 k

=  

9=k  

2
9
q

rp =  

When 
9
4

=p , kq =  and 16=r , 

2
169

9
4

k
=  

4
9362 ×=k  

812 =k  
  9±=k  
 

16 ARV ∝  
kARV =  

When V = 8, A = 4 and R = 2, 
)2)(4(8 k=  

1=k  
ARV =  

(a) When A = 5 and R = 3, 
15)3(5 ==V  volt 

(b) When V = 16 and R = 4, 
)4(16 A=  

  A = 4 ampere 
(c) When A = 6 and V = 3, 

R63 =  
5.0=R  ohm 

 

17 (a) 2r
MmF ∝  

2r
MmGF =  

(b) ( )
( ) 














×

×××
×= −

28

2224
11

10844.3

10348.710972.510670.6F  

  F = 1.981 2010×  N 
 


