Types of proportionality

Direct and inverse proportionality
When two variables p and g are directly

'

g=kp

P
The multiplier for ¢ = the multiplier for p.

The ratio % is constant and equal to

the gradient of the line.

Example
Complete this table given that
p is inversely proportional tog.

proportional (p e ¢), the graph looks like this.

When two variables p andé are inversely

proportional (g o< % ), the graph Jooks like this.
g .

The multiplier forg = (multiplier forp)

The product pg is constant.

Proportional quantities and
their graphs = page 10

P 3 6 60 15

e

q 20

:> x2 x 10 x}

Start by working out the muitipliers
| forsuccessive values of p.

J,

Other types of proportionality

Notice the effect on the values in the tables.

ge<p?  q=kp?

gocp?

q=kp’

i B

multipler for ¢ = (multiplier for p)*

multiplier for ¢ = (multiplier for p)*

ST T T

3 6 60 15

P
Then use the corresponding multipliers q ZUO\_-/}\_/:‘
to work out the values of ¢. ol oxdl x4

There are three more types of proportion which you need to know.

x2 %3 x5

P e N
p 12 4 12 60
g |10 40 360 9000

x4 %9 %235

goc = = maultiplier forg =
e Itip q

(multiplier for p)*

1 p |
g |

x} Xyl %25

You can find the value of 2 by substituting a pair of known values in the
relevant equation: in the last example, g is2whenpis1,sok = gp = 2.

Fitting functions to data
= page 40

12




Copy and complete t}_le table of values on the assumption that = x |6 24 48 120
(a) yis proportional to x?, (b) yis proportional to e y l 100

y isinversely proportional to the square of x,and y = 10 whenx = 2,
(a) Write down an equation connecting y and x.
(b) Calculate (i) ywhenx=4, (ii) x when y=40.

The Highway Code gives this table for the braking distance of cars.

Speed in miles per hour (x) 30 40 50 60 70

Braking distancein feet(y) | 45 80 125 180 245
(2) vy is proportional to x2 Write an equation connecting v and x%.
(b) Use your equation to find the braking distance in feet for a speed of 75m.p.h.
(c) What is the speed in miles per hour when the braking distance is 400 feet?

The density of a gas is inversely proportional to its volume.
What happens to the density when the volume is increased by a factor of 1-5?

The energy stored in a battery is proportional to the square of

the diameter of the battery, for batteries of the same height.

One battery has a diameter of 2:5¢m and stores 1:6 units of energy.

Another has a diameter of 1-Scm.

Calculate the energy stored in the second battery. ULEAC

(a) Copyand complete the following tableif d < > and F e %

t 3 30 15 5 50 100
d 180
F | 1000

(b) Write down equations connecting (i) dand¢, (i) Fandd.

The frequency of sound is inversely proportional to the wavelength.
The lowest audible sound has a frequency of 20 Hertz and ,
a wavelength of 165 metres.

(a) A sound has wavelength 1 metre.

What is its frequency?
(b) The highest audible sound has a frequency of 15000 Hertz.

What is its wavelength? MEG (SMP)
In the table Q is proportional to the cube of P. Plos| ¢t | 6
Calculates and ¢. 0 l R i 135 | 108

Answers and hints = page 104
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Types of proportionality (page 12) .6 (@

t 3 30 15 5 50
1@x | 6 20 48 120 4 | 180 18000 4500 500 50000
y | 625 100 400 2500 F 1000 10 40 360 36
b) x 6 24 48 120
®) = (b) Start by calculating the constant of
¥ 400 100 50 20 " proportionality, k.
3 — b2
2 (a) Substitute known va!ues iny= E to find the ) d= Iigo
value of k. k=g =20
i0=% d =207
4 .
B =40 : (i) F=35
So y=%(—2) or yx*=40 k=Fd 2
; = 180000 i
®) @) y=25 (i) x=1or"1 Fd=180000 or F= I—S(’doﬂ
3 Substitut ir of values jn y = kx? dth . . 7
@ va!uz :,)? :-a pair of values in y = kx* to find the 7 (&) The constant of proportionality is 3
45 = 30% = 900k 20165 = 330.
po & 1 The frequency for a 1 m wavelength is g
~ 500 330 + 1 =330 I—Iertz 5
So y= ﬁi or 20y =x? (b) Wavelength = 15000 = 0:022 metres A
(b) Whenx =75, 20y =75%=5625 8 Use the pair of values you know to find the constant of %
y=28125 proportionality, k, and then use this to finds and 1 by %
The braking distance is 280 feet (1o 2.5.£). substitution
(c) Wheny =400, 20x400 =x? k= 1038 =05 -
= 8000 : 6 s i
" = 894 Q = kP¥=0-5P*
3 ) A
The speed is 89 m.p.h. (to 2 5.£.). S0 s =0-5x08 = 0-256
_ Similarly, 13-5 = 0:53, so e
4 The density is reduced by a factor of I'5 £=135+05=27 and
{or equivalent answer). t=27=3
> 16 Ik6x 25 More help or practice
k= 252 Direct and inverse proportionality i
. (using the multiplier rule and constant ratio rule)
Ent;rgy stored in second battery ~ Book Y3 pages 68 to 74, Book Y4 pages 62 to 63 1
252 x1:52 = 0-576 units of energy QOthertypes of proportionality (g < g%, p o= £, p =< ~) }
It is usually best to leave all the calculation to the end, - BookY4 pages 6410 67 E

especially if rounding is involved. '




