Lesson 8
Proportionality : GCSE

8.1 Test
Calculator needed !
Question 1
36
Y= %
(1) Tick which applies Oy is directly proportional to the squarexof

Oy is inversely proportional to the squarexof
(ii) What is the constant of the proportionality ?

(iii)  Whenx =3, what isy ?

(iv)  Whenx=6, whatisy ?

(v) If the value ofx was increased, would the valueyahcrease or decrease ?

[ 10 marks ]
Question 2
Write down the equation described by,
yisdirectly proportional to the squareroot of x
The constant of the proportionalityis7
[ 4 marks ]

Question 3
"misinversely proportional to the square of h"

Which one of the following is a correct translation into maths of the above words

mavh mao h? ma — mai

vh h?

[ 3 marks ]



Question 4
"pisdirectly proportional to the square root of g"

Which one of the following is a correct translation into maths of the above words
1 1

2
pag paydg pa pa
V9

gz

[ 3 marks ]
Question 5

y = 20x°

(1) Tick which applies Oy is directly proportional to the cube x»f
Oy is inversely proportional to the cubeof

(i) What is the constant of the proportionality ?
(iii)  Whenx=1, whatisy ?
(iv)  Whenx=3,whatisy ?
(v) Whenx = 10, what ig/ ?

(vi) If the value ofx was increased, would the valueyahcrease or decrease ?
[ 12 marks ]

Question 6
(1) Write down the equation described by,

yisinversely proportional to x
The constant of the proportionalityis81

(i) Whenx = 9, what isy ?
(i)  Whenx =27, what ig/ ?

(iv) Isinverse proportion best described by [0 "MORE is MORE"
or O "MORE is LESS"
[ 8 marks ]



Question 7

The formula for the area of a triangleAs= % b h.

(1) Tick which applies O Alis directly proportional td
O Alis inversely proportional tb
O Alis directly proportional t
O Alis inversely proportional tb

(i) What is the constant of the proportionality ?

[ 6 marks ]

Question 8
(1) Write down the equation described by,

yisdirectly proportional to the square of x
The constant of the proportionalityisk

(i) If y=18 wherxis 3, what is the value &f?

(iii)  Rewrite your par{ i ) answer withk replaced with its constant fixed value.

(iv)  Whenxis 15, what iy ?
[ 8 marks ]

Question 9

The power lossP, in an electrical wire is directly proportional to the square of the
current,l, flowing through it.

(1) Express P is directly proportional to the square Bfas a proportionality.

(i) If, in a given wire P = 400 when = 5 find the constant of the proportionalit

(iii)  Write down a formula relating andl.

(iv)  Use your formula to determine the valudPoivhenl = 10.

[ 8 marks ]



Question 10

Old examination question

(i)

Express T isinversely proportional ta\" as a proportionality.

[ 2 marks ]

It is estimated that it will take 4 hours for 6 men to dig a hole.

By letting T

(i)

6 find the constant of the proportionality.

4 whenN =

[ 2 marks ]

Write down a formula relating andN.

(i)

[ 2 marks ]

Use your formula to complete the following table:

(iv)

24

12

[ 2 marks ]

Plot a graph of inverse proportion for the "men digging hole".

(v)

[ 2 marks ]



Question 11
Like all great classes, Mrs Davies' decide to buy her a Christmas present.
They have discovered that Mrs Davies likes diamonds.

The value), of a diamond iglirectly proportional to thequare of its weightW.
In other words,

V a W2

a) Use the fact that a diamond weighing 10 grams is worth £200 to help
you write down a formula that relates the value of a diamond to its cost.

V =
[ 2 marks ]
b) Show how you would use your pa) formula to determine the
value of a diamond weighing 30 grams.
[ 2 marks ]

c) The class decide to spend £5000.
What is the weight of the diamond that Mrs Davies can look forward
to receiving on Christmas day ?

[ 2 marks ]




Question 12

Consider rectangles in which the height is double the width of side length.

For each of these rectangles, work out the perimeter and the area, and use the
table below to summarise your results.

1 15 2 2.5 3 3.5 4
I 3 I
4 5
6
7
8

Measurements| 1by2 [1.5by3| 2by4 |25by5| 3by6 |35by7| 4by8

Area

Perimeter

Plot a graph of your results.
Place Area on the x-axis, and Perimeter on the y-axis.




From his graph Prof. Bunting conjectures that there is a relationship between the
PerimetersP, of these rectangles, and their Areas,
The Prof writes that :

PavVA

Use one of your results to write down a formula connecting the Perimeter and
the Area of such rectangles. It should be of the form:

P=kVA

where k is some constant that you have determined.

Show how your formula can be used to determine the perimeter of a rectangle wi
and area of 900 cin

[ 8 marks ]

Question 13

The formula for the area of a circle = r 2

(1) Tick which applies [0 Alis directly proportional to?2
OO0 Alis inversely proportional tp?

(ii) What is the constant of the proportionality ?

(iii)  Whenris 4.2 cm, what i& ?
Give your answer to 3 significant figures.

(iv)  WhenAis 100 cm, what isr ?
Give your answer to 3 significant figures.

[ 8 marks ]



Question 14
Indicate which one of the following graphs could represent the relation :
"m isdirectly proportional to the square of h"

[ 3 marks ]

Question 15
Indicate which one of the following graphs could represent the relation :
"misinversely proportional to h"

[ 3 marks ]
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