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Formulae Sheet: Higher Tier
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length

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

Surface area of sphere =  

π r 3
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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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1 (a) These are the first three shapes in a sequence.

Find an expression for the number of dots in the n th shape in this sequence.

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

(b) Expand and simplify.

2(3x + 1) + 5(2x – 3)

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

(c) Factorise.

x2 – 7x + 10

(c) .....................................[2]

3rd2nd1st
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2 (a) Work out.

2 + 1

(a) .....................................[3]

(b) Which one of these fractions will convert to a recurring decimal?

(b) ....................................[1]

(c) Express 0·2· 4· as a fraction in its simplest form.

(c) .....................................[2]

3 Estimate the answer to  .

Show clearly the values you use.

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

8·28 × 103
––––––––––
3·79 × 10–2

1––
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4 (a) Write down all the integer values of n which satisfy this inequality.

–5 < 3n � 12

(a) ...........................................................[3]

(b) Solve, algebraically, these simultaneous equations.

3x – 2y = 19
2x + y = 8

(b) x = ...................................

y = ..............................[3]
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5 All the lengths in this question are in metres.

The diagram shows a cuboid.

(a) Show that the volume, V, of the cuboid is V = x3 + 3x2.

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

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

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

........................................................................................................................................................[2]

(b) Complete the table for V = x3 + 3x2.

[1]

x + 3

x

x

x 0 1 2 3 4

V 0 4 20 54
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(c) Draw the graph of V = x3 + 3x2 on the grid below.

[2]

(d) The volume of the cuboid is 30 m3.

Use your graph to find the length of the side x.

(d) ................................m [1]
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6 (a) Rearrange  y = 5x – 3  to make x the subject.

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

(b) Rearrange  c(d – 3) = 2d + 5c to make d the subject.

(b) ....................................[4]

6
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7 A, C and D are points on a circle.
BA and BC are tangents to the circle.
Angle ABC = 54°.

Calculate angle ADC, giving a reason for each step of your calculation.

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

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

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

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

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

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

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

8 Work out.

27
–

..........................................[2]
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9 This is the graph of y = cos x for 0° � x � 360°.

(a) Given that cos 50° = 0·64, write down the values of x
between 0° and 360° for which cos x = –0·64.

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

(b) On the diagram above, sketch the graph of y = cos 3x. [2]
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10 Solve.

+  =  1

..........................................[7]

5–––––
4x – 5

2––––
x + 4

7
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