R Inverse proportion

ROBINSON Worked solutions

This topic online

n 4 identical pumps can drain a flooded basement in 18 hours.

Work out how long it would take 6 of these pumps to drain the basement. (2 marks)
Total worle = 4 X 18 = 72 pump-hours

Time +or C pumps = TL + 6 =\2 hours

Check

Ex12 = 72, the same total work

12 hours

n 3 identical machines take 10 hours to print an order of leaflets.

Work out how long 5 of these machines would take to print the same order. (2 marks)
Total work = 3 X \0 = 30 machine=hours

Time oc_or S machines = 30 =S = ¢ hours

€ hours

n 8 friends hire a minibus and share the cost equally. Each friend pays £15.
4 more friends join the group and the cost is shared equally between everyone.

Work out how much each person now pays. (2 marks)

Totoal cost =B RIS = EIZO
% +4 =12 people
= \20 =\2

Fio
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n Here are four graphs, 4, B, € and D, each drawn for positive values of x and y.
a. Which graph shows y directly proportional to x?
b. Which graph shows y inversely proportional to x?

c. Explain why graph B does not show direct proportion.

y y y y
X X X X
A B C D
(3 marks)
m) direct proportion: stro.iskt Line ‘kkrousk (O, o)
b) LAVerse: as x goes up, J comes down, never reaches O
) B messes the origea
® does not 9o ‘kkranh (o, 0)
a 5 identical pipes can fill a storage tank in 4.8 hours.
Only 3 of the pipes are working.
Work out how long the 3 pipes will take to fill the tank. (3 marks)

Total worlk, = T X 4.9 =24 pipb-kours
Teme for 3 piges = 24 +3 = 8 hours
Checl

3x 2 = 24, the same total work

2 hours
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n Here are some values of x and y.

x| 2 3 5 6

y | 30|20 | 12 | 10

a. Show that y is inversely proportional to x.

b. Work out the value of y when x = 12. (3 marks)
o) Mu(.tnp(.:) cach pocr

2 X 30 =60

3 X 20 =460

S XIZ =40

€ X 10 = 60

x R j X o.(.wo.:)s €0, so :.nve.rse.(.y propor‘biomu(.
b)

IZXJ ¢O

J = 60+ 12

J=3

It takes 8 bricklayers 15 days to build a wall.
a. Work out how many days it would take 12 bricklayers to build the same wall.

b. State one assumption you have made. (3 marks)

o) Total workk = 8 X IS =120 worhzr-dmys
Time por\2 br:.oh(.o.:,e.rs = \20:12=10 do.:,s
b) Assumption: every bra.ch(.o.ye,r works at the same s(:e.o.d.y rote
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n yis inversely proportional to x.
Whenx =5,y = 8.
a. Find a formula for y in terms of x.

b. Work out the value of y when x = 16.

c. Work out the value of x when y = 10. (4 marks)

a)v=l/x

$ = *
s
k = 3XS5 =40
%O
T e
b) x =1
y— %O
6
J=2..S
G)J=IO
o = 40
Tz
x = 4O
o
x =4
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n yis inversely proportional to x. The point (2, 6) lies on the graph of y against x, as shown.

a. Find a formula for y in terms of x.

b. On the grid, sketch the graph of y against x for 1 < x < 6. Mark the points where x = 4 and x = 6.

14y
12
10
8
6
4
2
0 X
0 1 2 3 4 5 6
(4 marks)
o.) J =/ x
¢ = k2
k= \2
J =12/
b) J,:.Ml some points
x = | y =1\2
x = 4 y= 3
x = 6 j =2
smooth curve tkrouah (O, \2), (7., ‘), ('-!, 3), (¢, 2)
m X is a positive quantity. For each relationship, write down what happens to y when x is doubled.
a.y is directly proportional to x
b. y is inversely proportional to x
c.y is directly proportional to X2 (2 marks)

m) J = lkx, so &oub(.u\a x dovbles :’
b) y = i, so dwb(.ms x halves Y

X

c.):’

kx?®, s0 d.ou’o(.u\s x mu(.‘l::.p(.:.e.s J bd 1* =y
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m The pressure, P, of a gas in a sealed container is inversely proportional to its volume, V.

When V = 0.5 m3, P = 240 units.

Work out the pressure when the volume is 0.8 m?.

P =k

v
240 = i
0.9

Kk = 240 % 0.5 =\20
¢ = 120
0.8

(3 marks)

P =\So

m yis inversely proportional to x.
Whenx =4,y =9.
a. Find the value of y when x = 6.

b. Find the value of y when x = 12. (3 marks)

J = 2 othk=uxi=3¢
X

=¢6=6
=\2=3

o.)y
b):)

Check

¢x € = 3¢and 2 %3 =34 so ks constant both wa.Ys

m tis inversely proportional to s.
When s = 60, t = 2.5.

Work out the value of s when t = 4.

t =t

S
2.5 = *
¢O
2L.SX¢O0=1IS0
\SO

s
ISO

L8

(3 marks)

"
"

s = %75
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m yis inversely proportional to x.
When x = 3,y = 20.

Work out the value of y when x = 5.
ko= 3X20 =40, %0 y= —
X

When = = S,ys=¢o:s=12

12

m 6 identical machines can complete an order in 14 days.
The 6 machines work for 4 days. Then 2 more identical machines are added.

Work out how many more days are needed to complete the order.
Total work = ¢ X \+ = ¥« macku\e.-&o.ds
\Work. done tn the J,irs(: “+ d.o.as =eRY =2y Mo.ok'me.-d.ajs

Work re.mo.:.m.ns = 84 -24 = (O ma.c.h:.ne.-clo.as
With 8 macheaes

(0 +8 = 7.5 more d.o.Js

1.5 dajs

m 6 decorators can paint a hotel in 10 days. They all work at the same rate.
After 4 days, 2 of the decorators leave. The other decorators carry on at the same rate.

Work out how many more days it takes to finish painting the hotel.
\Whotle \)'ob =6 X 10 =40 &.zc.oro.(:or-&o.ys
Oone.u\'-\-do.:’s=6)&'+=1'+
L_eoc(:=éo-2.-+=sé
Oecorators Le.é:‘k =¢-2=4

= 36+ 4

9 more &o.pﬂ
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