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Formulae Sheet: Higher Tier

a 

h

b

Area of trapezium = 1
2 (a + b)h

1
3

4
3

1
2

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

length

cross-
section

h
l

r

r

Volume of cone =   πr 2h   

Curved surface area of cone = πrl  

A

b a

c

C

B 

Volume of sphere =    πr 3 

Surface area of sphere = 4πr 2

In any triangle ABC
a

sin A
= b

sin B
= c

sin C

Area of triangle =    ab sin C   

The Quadratic Equation

–b ±   (b2 – 4ac)
2a

x = 

Sine rule

Cosine rule a 2 = b2 + c 2 – 2bc cos A

The solutions of ax 2 + bx + c = 0, where a ≠ 0, are given by

PLEASE DO NOT WRITE ON THIS PAGE
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1 (a) Estimate the value of 202 × 59.7–––––––––
51.9 – 19.3

.

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

 (b) Karen and Jasmine have a job-share.
  They share the hours in the ratio 3 : 1.
  One week they work a total of 36 hours.

  Calculate how many hours they each work.

(b) Karen  ..............  hours

      Jasmine  ........... hours [2]
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2
N

A

B

C Not to scale

DE

 The diagram shows the course for a yacht race.
 ABCDE is a regular pentagon.

 (a) Show that angle ABC = 108°. [2]

 (b) C is due east of A.

  Find the bearing of

  (i) B from A,

(b)(i)  ..............................° [2]

  (ii) E from A.

    (ii)  ..............................° [1]
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3 (a) The nth term of a sequence is given by 
n(n + 1)–––––––

2
.

  (i) Find the first 4 terms of the sequence.

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

  (ii) What is the special name given to this sequence of numbers?

(ii)  .............................................................. [1]

 (b)

4321

  The diagram shows a sequence of patterns made from squares.

  (i) Find an expression for the number of squares in the n th pattern.

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

  (ii) Is there a pattern in this sequence with exactly 632 squares?
   Explain your answer.

   ............................... because  ......................................................................................................

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

     ............................................................................................................................................... [2]
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4 Oliver has a large jar of coloured beads. He selected a bead at random, noted its colour and returned it 
to the jar. He repeated this 200 times.

 His results are shown in this table.

Red White Blue Black

34 66 62 38

 (a) Use these figures to complete the table of relative frequencies. 

Colour Red White Blue Black

Relative
Frequency

   [2]

 (b) Give a reason why the figures in the table in part (a) give a good estimate of the probability of 
selecting each of the colours.

 ....................................................................................................................................................... [1]
 
 (c) There are 4000 beads in the jar.

  Estimate the number of blue beads in the jar.

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

 (d) Saleem chooses a bead at random from the same jar. 

  Calculate an estimate of the probability that Saleem’s bead is black or white.

(d)  ................................... [2]
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5 In 2005 the population of England was 5.04 × 107.
 The population of Scotland was 5.09 × 106.

 (a) Work out the total population of England and Scotland.
  Give your answer in standard form.

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

 (b) The area of Scotland is 7.79 × 104 square kilometres.

  Amanda, Bishen, Caroline and Darren work out the population density of Scotland in people per 
square kilometre.

  These are their answers.

Amanda Bishen Caroline Darren

6.53 0.015 65.3 3.97 × 1011

  One person is correct.

  Use estimation to decide which person is correct.
  You must show your working.

(b)  ................................... [3]
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6
B

120°

70°

C

Not to scale

A

D
E

F

x

y

 A, B, C and D are points on a circle.
 EDF is a tangent to the circle.

 (a) Calculate angle x. Give your reasons.

x = ......................° because  ...............................................................................................................

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

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

 (b) Write down angle y. Give your reason.

y = ......................° because  ...............................................................................................................

 ....................................................................................................................................................... [2]
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7 Rushna is taking her driving test. 
 The test is in two parts: Theory and Practical.
 She has to pass both parts of the test.

 The probability that Rushna will pass the Theory is 0.9.
 The probability that she will pass the Practical is 0.8. 
 If she fails her Theory she cannot take the Practical.

 (a) Complete this tree diagram.

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

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

Pass

Theory Practical

Pass

Fail
0.9

0.8

Fail

   [1]

 (b) Calculate the probability that Rushna fails the driving test.

(b)  ................................... [3]
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8

a

b

 (a) On the grid above, draw and label these vectors.

  (i) 
⎯→
AB = 3a [1]

  (ii) 
⎯→
CD = – 2b [1]

  (iii) 
⎯→
EF   = 2a  + b  [1]
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 (b)

A B

D

Not to scale

C

O

  In this diagram 
⎯→
OA = a  and 

⎯→
OB = b.

  C is the midpoint of OA and D is the midpoint of OB.

  (i) Use vectors to prove that 

    
⎯→
CD = 1–2

⎯→
AB .

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

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

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

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

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

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

  (ii) Hence state what you can conclude about the lines CD and AB.

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

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

TURN OVER FOR QUESTION 9
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9 a = 8          b =   18

 Simplify, as far as possible, the following.

 (a) 6–a

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

 (b) ab–1 

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