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Formulae Sheet: Higher Tier

length

Volume of prism = (area of cross-section) × length
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Volume of sphere =  

Surface area of sphere =  

π r 3

4

In any triangle ABC

a
sin A

= b
sin B

= c
sin C

a 2 = b 2 + c 2 – 2bc cos A

Area of triangle =  ab  sin C

The Quadratic Equation

– b ±   (b 2 – 4ac)

2a
x = 

Sine rule

Cosine rule

The solutions of ax 2 + bx + c = 0
where a ≠ 0, are given by
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9 Jack invested £4000 in an account that pays 3.7% per year compound interest.
He makes no withdrawals.

(a) Complete the statement.

After 1 year the total amount in the account is £4000 × ....................... [1]

(b) How much will be in the account after 5 years?

(b) £ ..................................[2]

10 Dawn is painting a mural covering one side of the wall shown. 
The ends are vertical, and the top is horizontal.

Dawn can paint 2 square feet an hour.
1 metre is approximately 3.28 feet.

Calculate how many hours it will take Dawn to paint the mural.

.......................................h [4]

8.9 m

3.6 m
2.8 m

Not to scale
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11 The table shows the distribution of the weekly wages earned by 200 students working part-time.

Calculate an estimate of the mean weekly wages.

£ ........................................[3]

12 From a point 14 metres from the base of a tree
the angle of elevation of the top of the tree is 25°.

Calculate the height of the tree. 

......................................m [3]

Weekly wages Frequency Mid point
(£w)

30 w < 40 27 35

40 w < 50 41

50 w < 60 43

60 w < 70 52

70 w < 80 37

25°
14 m

Not to scale
An image has 

been removed 
due to third 

party copyright 
restrictions

Details: An 
image of a tree
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13 The graph shows the cost of printing personal business cards.

(a) (i) Calculate the gradient of the line. 

(a)(i) .................................[2]

(ii) Explain briefly what this gradient represents.

....................................................................................................................................................

................................................................................................................................................[1]

(b) Find the equation of the line in the form y = mx + c, where £y is the cost of printing x business
cards.

(b) ....................................[2]
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14 The table shows the distribution of the speeds recorded by a traffic camera one afternoon.

(a) Draw a histogram to illustrate these data.

[3]

(b) David says that 50 to 60 mph is the modal class.

Give a reason in support of his choice.

............................................................................................................................................................

........................................................................................................................................................[1]

20 40 60 80 100

Speed (mph)

Speed Frequency
(x mph)

30 < x � 50 96

50 < x � 60 76

60 < x � 70 16

70 < x � 100 12
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15 The diagram represents part of a giant semi-circular protractor being constructed by contestants in a
science-based game show.
Each 1° arc is 10 cm long.

Calculate the radius of the circle.
Give your answer to the nearest centimetre.

....................................cm [3]

16 (a) Factorise.

9x2 – 16y2

(a) .....................................[2]

(b) Make x the subject of this formula.

ax – y = bx + y

(b) ....................................[3]

30° 20°

10 cm

Not to scale
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17 The base of a pyramid is a horizontal square, ABCD, with side 9 cm.
All the sloping edges are 12 cm long, meeting at V.
The midpoint of the base is at O, and V is vertically above O.

Calculate the volume of the pyramid.
Give the units of your answer.

..........................................[6]

O

V

D
C

B
A

12 cm

9 cm

9 cm
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