R Setting up proportion equations

ROBINSON Worked solutions

This topic online

n yis directly proportional to x. y = 24 when x = 8.
a. Find y when x = 5.

b. Find x when y = 45, (3 marks)
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u The cost, C pounds, of a square tile is directly proportional to the square of the length of its side, s
cm.

A tile with side 10 cm costs £12.
a. Show that € = 0.12s°.
b. Work out the cost of a tile with side 15 cm.

»)

(4 marks)

Cilsl

12 % kxI0?

\2 % \OOk
2100 T 0.\2 $100
C = 0.12s*
o)
C = oz xiIs?
= 0.12 % 225
£a7
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n The time, T hours, taken to paint a fence is inversely proportional to the number of painters, n.
4 painters take 9 hours.

a. Write down a formula for T in terms of n.
b. How long would 6 painters take?

c. How many painters are needed to paint the fence in 2.4 hours?

(4 marks)
«)
T ®
"
9 3 k
"
b ) h. T 36 )
T= 3_6
)
)
T = 3¢
.
€ hours
<)
24 = 3¢
"
"= 36
2.4
IS pacnters
n yis directly proportional to the square of x.
When x = 4,y = 48.
Find the value of y when x = 5. (3 marks)

o:.rzc’c(.:) propor‘hol\o.(. to x* means that Y T x*sa ocw:.!.d number, called the constant
of proportiom.(.:.'(:y k. So write y= kx?
Svbstitute

4% = kXIG,sol=3an¢LJ=3xz
When x

y=1s

S,J=3x15’=75
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a p is inversely proportional to g.
Whenq =5,p=12.

a. Find a formula for p in terms of q.

b. Find the value of p when q = 8. (3 marks)

IAV&I‘SQ.(.J proportional means that the product pg is constant

Py = k. Oivulu\s b:) q gives ¢ = l/l

Svbstitute
12

i,soh=‘0mndp=‘—o
S

1
Wlne.ni = 93,p=¢0:%=7T5S

n 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)

y =, the=ux

X

e=¢

36

m) J
b) J
Check

exé

\2=%

36 ond 12 X 3 = 3¢, so k is constant both waYs

yis inversely proportional to the square of x.
Whenx =3,y = 4.

Find the negative value of x when y = 9.

Wratej =

X2

(3 marks)

Substitute

k YA
T,sol-36u\&y——

2l

“

Whea y = 1:1=3—:,so:x."='+
X

x = Lo x=~-2, %0 the M.So.‘ka.ve. valuve ¢ x = -2
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n The force F newtons between two magnets is inversely proportional to the square of the distance d
cm between them.

When d = 2, F = 60.

a. Find a formula for F in terms of d.

b. Find the positive value of d when F = 15. (4 marks)
Wete F =
d2
Substetute
= R 2440
‘o = —,sol =240 and F = ———
“+ d2

When F = IS: \5’=%, sod? =16

The positive value is d = 4

n yis inversely proportional to the cube of x. y = 4 when x = 2.
a. Show thaty = % when x = 4.

b. Find the value of x when y = 13—2

25" (4 marks)
1
J —

‘3
b ox ® _ R
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x lzs?_ } 8N
J: 32
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m x and y are positive quantities.
yis inversely proportional to the square of x.

x is increased by 25%.

Work out the percentage change in y.

Wrx.(:e.:, = k
x2

(4 marks)

The new value of x ¢35 \.25%, so the new Y s —_ =
F ’ J (l.?-S'.x.)?.
k

(l.Séz_Saz.z)

\ $\.5¢2S5 = 0.¢4, so the new Vs 0.64 times the old Y

Thes s a 36'/- decreose

36'/0 decrease

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

Work out the value of y when x = 5. (2 marks)

* 3%10=‘O,soy=6_0
X

Whea 2 = 5’,d=60~'.-5=\2

2

m The distance d metres a dropped object falls is directly proportional to the square of the time t
seconds.

When t = 3, d = 45.

Work out the value of d when t = 6. 2 marks)

d = k> withus = x{,so0 =5

Whent = ¢, d=5x3¢=1%0
Check

J.oub(.'ma t multiplies d bj 4, 0nd 4S X 4 = 1%0

1%0
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m y is directly proportional to the square of x.
x is increased by 20%.

Show that y increases by 44%.

Assume x and y are positive. (3 marks)

J = Wka?
The new Value of x ts \.2x
Ne.wy = l(l.?..x.)l = L44kx?

44 times the or‘\nu\o.(. J s o 447s tnerease
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