R Inverse proportion equations

ROBINSON Worked solutions

This topic online

n y is inversely proportional to x. Here are some values of x and y.

X 2 5 ? 12

y |30 |12]4] 2

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

b. Find the two missing values in the table.

)

(3 marks)

y = *
X
30 = k
2
k = ¢O
‘O
T x
b) m:.ssmaaz.(:)=‘+)
4 = 60
x
x = 04
x = IS
missing y (x =12)
= 6O
)T
y: S
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n The graph of y = 12 is drawn for positive values of x. Here is a table of values for the graph.
X

b'¢ 1 2 3 4 6 12

y|l1221a]|2]2]~2

a. Complete the table.

b. As x gets larger, what happens to the value of y and to the graph? Does the graph ever touch the
x-axis? Give a reason.

a)

X

(3 marks)

"
s

1::)= =6

x

b)
x 32.{:5 biasu, Y se.ts sma.ller
curve J.m(.(.s oand I.La‘b‘tzns ovt towards the x-axts

12 £ x s never O, so ¢t never touches the axcs

j 3e.ts closer £o O but never reaches ot
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n The time, t days, taken to build a wall is inversely proportional to the number of workers, w.
6 workers take 15 days to build the wall.

a. Find a formula for t in terms of w.

b. How many workers are needed to build the wall in 4.5 days?

(4 marks)
o)
t =k
w
15 = *
(4
k = I15x¢=190
1o
t="
w
b)
4s = 10
w
w = 0:4s
w = 20
20 workers
n 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)

Inverse(.y proportiono.(. means that the product Pq oo constant

Py = k. Oz.vid.u\s by 9 geves ¢ = \n./l

Substitute

,soh=60a.nd.p=£

*
S 9
¢, p=60:8=1s

12

Whea 9
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a yis inversely proportional to the square of x.
Whenx =3,y = 4.

Find the negative value of x when y = 9.

(3 marks)
Weete j = i
x2
Substitute
= W 3¢
+ o= —,sol=3éo.nd:’= —
9 x2
W""“‘j T 9= —,sox’=w
x2
X = 2o0rx =2, %0 the ne.so.t:.ve. volue s x = =2
x = =2
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 Fin terms of d.
b. Find the positive value of d when F = 15. (4 marks)

Wete F =

d2
Svubstitute
= bk 240
o —,s0kh =240 and F = ——
4 d2
WhenF = 40

IS! IS = ,s0dr =16

d2
The pos:.tu/e. valuve s d =4
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y is inversely proportional to the cube of x.
Whenx =2,y =5.
a. Find a formula for y in terms of x.

b. Show that whenx =5,y = 8

25
c. Find the value of x when y = 135. (5 marks)

*)

- %O
J =
D - =0

125
y= 3
1S
¢)
135 = 44O
x3
X = O
13
2= 8
27
==
3
2
X = —
3
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n 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.

\(Jrite.j = &

(4 marks)

o 3 X
R

The new Vvalue of x5 125%, o the new yis —
(\25x)2

"
(L.s¢25x2)

| £ 1L.562S = O.64, so the new y e O.64 times the old Y

Thes is o 36'/- decrease

36./0 decrease

n y is directly proportional to the square of x.
When x = 5, y = 50.
x is inversely proportional to z.
Whenz=2,x=6.

Find the value of y when z = 4. (5 marks)
From the perst retation
y = It..xza.nd.50=lxzs,sok=2anid=2x"

From the second relation

-_ m
* = —and.6=1,som=I2mA1x=£
z 2 2
Soj=1£)z=?‘8%
z 22

Whenz = 4, y=288:16=18

J=|%
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m tis directly proportional to the square root of m.
Whenm =9, t = 6.
m is inversely proportional to w.
Whenw =4, m = 9.

Find the value of w when t = 3. (5 marks)
From the ocu‘st relation
t = k..r-mo.nd.6=lx3,so|l.=2.o.ml'(:=?.-r_m

From the second relation

m = io.mi.ﬂ=i,soc.=‘56o.nd.m=i
w 4 w

Sot = -[_36 _ 12
2d (=2) =

%) g
Whe.n'(:=3:_rw=\1-'.-3='+,sow=lc
Check

m = 3 +\¢=225andt=2%x\.5=3

w=16
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