Edexcel GCSE
Mathematics (Linear) — 1MA0

DIRECT & INVERSE
PROPORTIONALITY

Materials required for examination Items included with question papers
Ruler graduated in centimetres and Nil

millimetres, protractor, compasses,

pen, HB pencil, eraser.

Tracing paper may be used.

Instructions

Use black ink or ball-point pen.

Fill in the boxes at the top of this page with your name, centre number and candidate number.
Answer all questions.

Answer the questions in the spaces provided — there may be more space than you need.
Calculators may be used.

Information

The marks for each question are shown in brackets — use this as a guide as to how much time to
spend on each question.

Questions labelled with an asterisk (*) are ones where the quality of your written communication
will be assessed — you should take particular care on these questions with your spelling, punctuation
and grammar, as well as the clarity of expression.

Adyvice

Read each question carefully before you start to answer it.
Keep an eye on the time.

Try to answer every question.

Check your answers if you have time at the end.



The weight of a piece of wire is directly proportional to its length.

A piece of wire is 25 cm long and has a weight of 6 grams.
Another piece of the same wire is 30 cm long.

Calculate the weight of the 30 cm piece of wire.
W =k 3=0-244-(

_ . w = q‘.
k=0 Z T 12‘ grams
(Total 2 marks)

A ball falls vertically after being dropped.
The ball falls a distance d metres in a time of ¢ seconds. d — k 2
_d is directly proportional to the square of 7. - ﬁ

The ball falls 20 metres in a time of 2 seconds.

(a) Find a formula for d in terms of ¢.

20=kx2%
20=14k
k=5

3
(b) Calculate the distance the ball falls in 3 seconds.
2
d=Cx3
A= 5x9=L45
............... 4S..m
1

() Calculate the time the ball takes to fall 605 m.
d=St*
(05 =5t~
£5=12\
€= . || seconds

( lgf\D(Q 2\ O‘S \-HMQ’ CQ'\% (Total 7 marl((:g
e -\Ve



4.

The time, T seconds, it takes a water heater to boil some water is directly proportional
to the mass of water, m kg, in the water heater. k

(a) Find T when .=400_ T= 7. L|. X 40D
E0D=150k T=960

When m =250, T = 600

- 0
=600 _7.y
250 q L
T = 2 . u_ p’\ T = e,
3)
The time, 7 seconds, it takes a water heater to boil a constant mass of water is inversely
proportional to the power, P watts, of the water heater.
— At e — K
When P = 1400, T =360 - '9

(b) Find the value of 7 when P = 900 =~ —,—: SOI_). OOO _ 560

360’;&00 400

k=360% 1400 540

K - 50 L\-,OOO T = N 5
T - Sou0o0 (Total 6 marks)
D is proportional to S<. D = k SZ

= when S = Z
D =900 when S =20 qoo:kxzo

Calculate the value of D when §'=25
q00 = Look

_ 900 _— 7.
k_mD_ZZB

D=72.2558%
D= 2-25%25%

(Total 4 marks)



5.

In a spring, the tension (7 newtons) is directly proportional to its extension (x cm).

When the tension is 150 newtons, the extension is 6 cm. T._ K QT
(a) Find a formula for 7 in terms of x.
|SO=¢€kK

-.m
K=-"%

k=28

3)
(b) Calculate the tension, in newtons, when the _ex;cension is 15 cm.
T=75%15
T=7237%5
........... 3 . 75 ... newtons
1)
(c) Calculate the extension, in cm, when the tension is 600 newtons.
1=l
600 =15
= 609
15
............ ZL'— cm
1)

(Total 5 marks)



6. dis directly proportional to the square of 7. d — k- éz
d=80whent=4

(a) Express d in terms of 7.

3)
(b) Work out the value of d when ¢t =7

od=5x3?%
d = 5xu9
& =205

@
(c) Work out the Eositive value of t when d = 45

A=5+t
s =S¢
£ =9
+t =13
(19nore the -ve Solution)

T
(2

(Total 6 marks)



7.

The distance, D, travelled by a particle is directly proportional to the square of the time, ¢,
taken. —

When =40, D =30 D — k.tZ-

(a) Find a formula for D in terms of .

W=kxun*
20 = |60Dk

k =0.0 175

(b) Calculate the value of D when ¢ = 64

D= 001335 x64"

1)
(c) Calculate the value of t when D =12
Give your answer correct to 3 significant figures.
|2=0D cl1835+¢?
T
t-=640
E=252

(2)

(Total 6 marks)



8.

9.

M is directly proportional to 3.
When L =2, M =160

Find the value of M when L =3

60 = kx 2 M= Z20x 2+
160 = 3K M= 540

K =20
M= o3

p is inversely proportional to m. p
=48 when m =9
p mM

Calculate the value of p when m =12

(Total 2 marks)



10. ris inversely proportional to 7. r -_ k
r=12when ¢t=0.2

Calculate the value of » when ¢ = 4.

72=X -k
1235, =%
k = 2e Lt

_ 2ou

t

(Total 3 marks)

11. fis inversely proportional to d. _P — £

When d = 50, f=256

Find the value of f when d = 80

-k
156=2
= 256 XD |Z%00

when d=¢go:
~ 12900 _
pe 1220 = o

(Total 3 marks)



_k
'ﬁ“}'z

12. yisinversely proportional to 2.
Given that y = 2.5 when x = 24,

(1)  find an expression for y in terms of x

2-5 :_‘5..’_
21
k=2-5%X74 = ILk4O
|\ 440
V= P

(i) find the value of y when_x = 20

9= 222
Sj _,9:‘—’ - 2.6

(i11) find a value of x when y = 1.6

| 44D
of> — You would get the
l é - 9, marks if you just
x wrote 30
|.6 ot =1u-u40 )
L - QOD x= _%O ..............
(Total 6 marks)
- %+ 3 9)
13. Pis inversely proportional to &2, P —_ K
P=10000 when d = 0.4 d?

Find the value of P when d =08 G—___ P: @_ - ZSOO
|Oo00 = oﬁL: S

k.= 10ODD X0+l
k = 606
P= ‘-%‘\’-3— L 2500

(Total 3 marks)



14. The shutter speed, S, of a camera varies inversely as the square of the aperture setting, 1.

When f=8, § = 125 <= &
o

(a) Find a formula for S in terms of /.

\25:—2-7_
k = 125 %64
k=4000

3
(b) Hence, or otherwise, calculate the value of S when /=4
= Q000 wOD
- .
L
1)

(Total 4 marks)



15.

q is inversely proportional to the square of 7. a -— K
Whent=4,9g=28.5 'é,z

(a) Find a formula for ¢ in terms of ¢.

136
G= e B
3)
(b) Calculate the value of ¢ when ¢t =5

136

— QL

_ 136

15
ql =54l
Sy
1)

(Total 4 marks)



16. P is inversely proportional to V. p - 5
—
When V=8,P=5 V

(a) Find a formula for P in terms of V.

- K
5*8

K. =5%B
K =40 40

3)
(b) Calculate the value of P when V=2
P = 20 (Total 4 marks)

17. The force, F, between two magnets is inversely proportional to the square of the distance, x,
between them. >

When x =3, F=4. F:— Ezz_
(a) Calculate /" when x = 2.
~ K

- 3‘- N\ F: ??é
21
k= 36
26 F = gé = F :O'
(b) Calculate x when F = 64.

6 ’-1-27' = 36 (Total 6 marks)



