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Formulae Sheet: Higher Tier
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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

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (OCR) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

OCR is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), 
which is itself a department of the University of Cambridge.



3

Turn over© OCR 2009

1 Calculate.

 (a) 16.5
8.25+5.15

  Give your answer correct to 1 decimal place.

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

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

 (a) _____________________________  [2]

 (b) 
45

(0.3)2

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

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

 (b) _____________________________  [2]

2 Josh painted his bedroom.

 Complete his paint bill by working out the three missing values.

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

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

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

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

Paint Bill

3 tins silk emulsion @ £17.99 per tin £______________

_______ tins gloss @ £11.99 per tin £______________

Total cost £  77.95

 [4]
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3 (a) Factorise.

  (i) 6x + 16

 (a)(i) _____________________________  [1]

  (ii) x 2 + 6x

 (ii) _____________________________  [1]

 (b) Solve.

  (i) 
x
12

= 6

 (b)(i) _____________________________  [1]

  (ii) 6x + 1 = 11 + 4x

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

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

 (ii) _____________________________  [3]

  (iii) x
6

+ 2 = 9

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

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

 (iii) _____________________________  [2]

 (c) Rearrange the following to make x the subject.

    y = 6x – 7

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

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

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

 (c) _____________________________  [2]



5

Turn over© OCR 2009

4 15 women each changed a car wheel.
 These are the times taken, in minutes.

22 15 13 17 22

8 16 21 7 10

12 33 9 18 22

 (a) Draw an ordered stem and leaf diagram to show these times.

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

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

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

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

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

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

 Key:   [3]

 (b) Work out the median and range of these times.

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

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

 (b) Median =  ________________________  minutes

 Range  =  ______________________minutes [2]

 15 men each changed a car wheel. 
 The median time taken by these men was 16 minutes.
 The range of their times was 33 minutes.

 (c) Write down one comparison between the times taken by these men and women.

 _________________________________________________________________________

 ______________________________________________________________________  [1]
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5 (a) The n th term of a sequence is n 2 + 2.

  Write down the first three terms of this sequence.

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

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

 (a) _________ , _________ , _________  [2]

 (b) Another sequence begins

7, 11, 15, 19, ………

  Write down the n th term of this sequence.

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

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

 (b) _____________________________  [2]

6 (a) Find the sizes of angle a and angle b.
  Write down a reason for each answer.

67°
NOT TO SCALE

142°

a

b

a = __________ ° Reason ____________________________________________________

b = __________ ° Reason _________________________________________________  [4]

 (b) (i) The sum of the interior angles of a regular pentagon is 540°.

   Without measuring any angles, explain why this is true.

 _____________________________  

 _____________________________

 _____________________________

 _____________________________

 _____________________________
 [3]
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  (ii) This is an irregular pentagon.

138°

115°

40°

NOT TO SCALE
c

   Work out angle c.

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

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

 (b)(ii) ____________________________ ° [2]

  (iii) The area of another pentagon is 4.5 cm2.

   Change 4.5 cm2 into mm2.

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

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

 (iii) _________________________ mm2 [2]

 (c) In the following expressions, the letters f, g, and h represent lengths.

fgh f 2(g + h) 2f(g + h)

  Which one of these expressions could represent an area?

 (c) _____________________________  [1]



8

© OCR 2009

7 (a) 5x 3 = 40.

  Work out the value of x.

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

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

 (a) _____________________________  [2]

 (b) Write 52 as a product of prime factors.

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

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

 (b) _____________________________  [2]

 (c) What is the LCM (least common multiple) of 27 and 33?

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

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

 (c) _____________________________  [2]

 (d) What is the HCF (highest common factor) of 96 and 144?

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

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

 (d) _____________________________  [2]
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8 (a) Complete this table for y = 3x – x 3.

x –2 –1.5 –1 –0.5 0 0.5 1 1.5 2

y 2 –1.125 –1.375 0 1.375 2 1.125
 [2]

 (b) Complete the graph of y = 3x – x 3 for –2 � x � 2.

– 2

0.5

1

1.5

2

y

x

– 0.5

0.5 1 1.5 2– 2 – 1.5 – 1 – 0.5 0

– 1

– 1.5

– 2

 

[2]

 (c) Use your graph to estimate the values of x when y = 1.

 (c) _____________________________  [2]

 (d) Sam wants to use this graph to solve 2x – x 3 = 0 .

  Find the equation of the line she should draw on the graph.

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

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

 (d) _____________________________  [2]



10

© OCR 2009

9 Barney kept a record of the cost, in £, of his office Summer parties (S) and Christmas parties (C).
 The graph shows these costs (�) and the 2-point moving averages (•) for three years.

0

500

S       C
Year 1

S       C
Year 2

S       C
Year 3

1000

1500

2000
Cost
(£)

2500

3000

 (a) Explain why Barney used 2-point moving averages.

 ______________________________________________________________________  [1]

 (b) Show how the first moving average has been calculated.

 _________________________________________________________________________

 _________________________________________________________________________

 ______________________________________________________________________  [2]

 (c) The moving average calculated from the Year 3 Christmas and Year 4 Summer parties
is £1420.

  Calculate the cost of the Year 4 Summer party.

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

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

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

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

 (c) £ _____________________________  [2]
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 (d) 89 women and 31 men work for Barney.
  He wishes to take a representative sample, stratified by gender, of his staff.
  He decides on a sample of size 20.

  How many women should Barney include in the sample?

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

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

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

 (d) _____________________________  [2]

10 Evan invested £50 in a savings account for 4 years at 6% compound interest per year.

 He wants to use this formula to work out the amount, in £, in the savings account at the
end of the 4 years.

   Amount = 50 � c d

 What values should he use for c and d ?

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

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

 c = _____________  d = ____________  [3]
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11 (a) ABCD is an isosceles trapezium.
  BF is perpendicular to AD.

6 cm

9.1 cm

3.2 cm
A F

NOT TO SCALE

D

CB

  (i) Calculate BF.

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

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

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

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

 (a)(i) __________________________ cm [3]

  (ii) Calculate the area of ABCD.

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

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

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

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

 (ii) __________________________cm2 [3]
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 (b) PQRS is a trapezium.

NOT TO SCALE

Q R

P S

5.2 cm

34°

h

  Calculate h.

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

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

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

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

 (b) __________________________ cm [3]

 (c) WXYZ is a trapezium.

NOT TO SCALE

X Y

W Z

4 cm

7.8 cm
125°

  Calculate WY.

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

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

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

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

 (c) __________________________ cm [3]
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12 Simplify.

 (a) t 2 × t 7

 (a) _____________________________  [1]

 (b) s

s

3

6

 (b) _____________________________  [1]

 (c) s 3t 3 × s 4t 2

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

 (c) _____________________________  [2]

 (d) (s 3t)4

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

 (d) _____________________________  [2]

13 y is proportional to the square of x.
 y = 18 when x = 6.

 (a) Find an equation connecting y and x.

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

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

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

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

 (a) _____________________________  [3]

 (b) Find the values of x when y = 5.

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

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

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

 (b) _____________________________  [2]
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14 A toy car travels 180 cm, correct to the nearest 10 cm. 
 It takes 7 seconds, correct to the nearest second, to travel this distance.

 Work out the greatest possible value of the average speed of the toy car.
 You must show all your working.

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

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

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

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

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

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

  _________________________ cm/s [4]

15 The diagram shows the graph of y = f(x).

y = f(x)
y

x

P

O

 The graph passes through the point P (0, 2).

 Write down the coordinates of the image of P when y = f(x) is transformed to

 (a) y = f(x) – 3,

 (a) ( _____________  ,  ____________ ) [1]

 (b) y = f(x – 3).

 (b) ( _____________  ,  ____________ ) [1]
Turn over
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16 OABC is a parallelogram.

 
→
OA = a 

→
OC = c

a

c

O A

P

B QC

NOT TO SCALE

 P is the point on AB such that 
→
AP = 1

4  
→
AB.

 CBQ is a straight line such that CB : BQ = 1 : 3.

 (a) Write down, in terms of a and c, the vectors

  (i) 
→
AP,

 (a)(i) _____________________________  [1]

  (ii) 
→
OP,

 (ii) _____________________________  [1]

  (iii) 
→
BQ,

 (iii) _____________________________  [1]

  (iv) 
→
OQ.

 (iv) _____________________________  [1]

 (b) Explain, using vectors, why O, P and Q lie on a straight line.

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

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

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

 (b) _____________________________  [1]
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