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GCSE Maths — Ratio, Proportion and
Rates of Change

Direct and Inverse Proportion
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of direct and
inverse proportion questions. Each section contains a worked example, a
question with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

10 apples cost £2.40, how much will it cost to buy 9 apples?

Step 1: Find the cost of one apple
240 +10=0.24

. 10 apples : £2.40 =~ .
=10 € 7 apple . £0.24 D+ 10

Step 2: Find the cost of 9 apples
0.24 x9 = 2.16

1 apple : £0.24
X9 CQapples:£2.1 X9

9 apples cost £2.16

Guided Example

5 bananas cost £3.60, how much will it cost to buy 7 bananas?

Step 1: Find the cost of one banana

26t /O benanas = £3 40
F"“’-‘DW‘“'-"Y | banana_ = £3.60 =5
=£0.7L

Step 2: Find the cost of 7 bananas

«F fo | banana= 1031
FEEC 3 b i 7043
= £5.0%
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
1. 6 pens cost £2.16. Calculate the cost of 12 pens.
| pen = 216 b - 2036x12
= £0.36
103 = £4.30

[Of. L is bx2 %o cost of |2 pern = L0016 % 2 = LA-SL]
2. 8 water bottles cost £20. Calculate the cost of 13 water bottles.

R waker bothes = £20 3 water batles = | water bottle x 13

| water bottle = £90 < = £2.50 % 13
= £1.50 = £32.50

3. Maya buys 7 nail polishes for £10.57. Calculate the cost of 15 nail polishes.

7 noil poliskes = £10.57 /5 noil paisken = 15 * [ nail. polile

| nait plisk. = £I05F =3 = 15 x £131
= 415l = £92.65

4. Raf bought 9 earrings for £9.81. Ayushi bought 7 earrings for £7.42. Who got the

better value?

po.-j- : Hbm

| earring = £9381 =9 learma = 33427
= £).09 = £1.06
F]aushi Pa'\d. £1.06 per earn:rlﬂ and. Raf PaAd. $109.  Ll.06 ¢ £109, 30 H\l,usht dot bettey value . y

© www.pmt.education
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Section B

Worked Example

A is directly proportional to the square root of B. When A = 16, B = 16.

Find 4 when B = 81.

Step 1: Write an equation involving k 35"‘

ife ional. ko',

A=kVB

Step 2: Substitute the known values into the equation

A=kVB
16 = k\V16

Step 3: Solve for k

16 = kV16
16 = 4k
k=4

Step 4: Express A in terms of B

Step 5: Find the value for A

A =4v81
A=4Xx9
A =36
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Guided Example

T is directly proportional to the square of U. When T = 16, U = 2.
Find U when T = 64.

Step 1: Write an equation involving k
To W
2
T=LkW
T,,amg_ k is a coatont.
Step 2: Substitute the known values into the equation
when T=16, w=%4:

b

T

k(1) < appy SomAs
R (L)

Step 3: Solve for k

-_4(- lé:k(q))#i

. b=t =R
4=l
Step 4: Express T in terms of U
T= k'
T = 4(u®)
Step 5: Find the value for U
Rearrange for u: when T= bl
2 _ 6%
T- MULD “-J3
4 T4
L= w=Je
I C JE-: LL)F u==4
M

> indices before multiplication
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. X is directly proportional to the square of Y. When X = 50, Y = 5.
Find X when Y = 3.

xuﬂl X = ky’
x - kY’ X = 1Y
. when u =3:
Subsibute ks, 50 = b(5") gﬂuﬂ
wtys 5o haa % - 2(2)

=13

6. C is directly proportional to the cube root of D. When C =32, D = 8.
Find D when C = 16.
= b xsr

c x 3D c

C = hxsl—‘ wlu_n 6%31_'

31 koxsi8 |-3f“ v)
b_n'l_ (nC ‘)D

7. P is directly proportional to Q. When P = 14, Q = 5.
Find Q when P = 6.

P« P=%G

p=kQ when P=6:
Iy = kxS b=30
%:k 6%'5—""=G~

8. Lauren is paid £225 for 25 hours of work. Use direct proportion to calculate how
much she is paid for 30 hours of work.

lek H = hows worked., P = poy.

PaH P=lH
P=9H
P = kH whea H=30:
when H=25, P=225: P=9x30
215=l » 25 P=93'_0
195+ 15=le .'.SML(SF:ld-f_Q:I'O-Por&)hMSGI' vocle.
q-=-k

ey
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Section C

Worked Example

The time taken (t) for customers to be served is inversely proportional to the square
root of the number of waiters (w) working. It takes 10 min to be served when there
are 4 waiters working. Find t in terms of w.

Step 1: Write an equation involving k.

1
toc —
Vw
k
t=—
Vw

k
t=—
Vw
10 = i
V4
Step 3: Solve for k.
10 = i
V4
10 = k
2
k =20
Step 4: Express tin terms of w
20
t=—
Vw

y,

O www.pmteducation Q@@ C) PMTEducation (c)DSO)
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Guided Example

T is inversely proportional to the square of U. When T =7, U = 3.
Find T when U = v21.

Step 1: Write an equation involving k.

To g
’r_‘k*l",@
=k
T= %

Step 2: Substitute the known values into the equation.
when. T=F, w=3:

Step 3: Solve for k.

Step 4: Express T in terms of U.

h= 63 = E:.

Step 5: Find the value for T.
et w={21

63
T= @@y

_ 63
T=3
T-3

O www.pmteducation Q@ @) PMTEducation
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Now it’s your turn!

If you get stuck, look back at the worked and guided examples.

9. X is inversely proportional to the square of Y. When X = 2,Y = 5.
Find X when Y = /10.

10. C is inversely proportional to the cube root of D. When C = 4, D = 8.
Find D when C = 2.

8
e k=% when C=1°
C =3fp 3
-k L=s35 3D =4
o TR D=4
question N 2x3fF=:3% —
4 = 2 SF‘I
11. P is inversely proportional to the Q. When P = 34, Q = 9. Find Qwhen P =5
Pug - 306
a a
P= ke when P=5:
Q 5 = 306
ke -3
=
b= q =34 SQ = 306
k=306 -325 62

12. The number of days (d) to complete a bedroom renovation is inversely to the square
of the number of workers (w). It takes 25 days for 2 workers to complete it. Calculate

to the nearest day, how long it would take 10 workers to complete the job.

O www.pmteducation Q@@ C) PMTEducation
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