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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

a 

h

b

Area of trapezium = (a + b)h1
2
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1 Geta did a survey of the type and weight of tea bought by 100 people.
 She displayed her results in a table.

 Complete the table.

Regular tea 
bags

Decaffeinated 
tea bags

Loose leaf tea Total

50 g 2 0 5

100 g 35 18 60

200 g 16

Total 25 100

 [3]

2 This is a parallelogram.

 Using suitable measurements from the diagram, work out the area of the parallelogram.
 Give the units of your answer.

  _____________________________ [3]

Tea type
Weight
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3 One week, a factory produced 2 000 cars.
 The following week, the factory produced 135% more cars.

 How many cars did the factory produce that week?

  _____________________________ [3]

4 It takes John 45 minutes to walk 5 km.

 (a) How long would it take John to walk 9 km at the same speed?

 (a) ______________________  minutes [2]

 (b) Calculate John’s speed in kilometres per hour.
  Give your answer to an appropriate degree of accuracy.

 (b) _________________________ km/h [3]
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5 Jennifer has a biased six-sided dice with sides numbered 1 to 6.

 (a) Complete the table to show the probability of the dice showing 4.

Score 1 2 3 4 5 6

Probability 0.2 0.15 0.11 0.17 0.24

 [2]

 (b) What is the probability that in one throw the dice will show an odd number?

 (b) _____________________________ [2]

 (c) The dice is thrown twice.

  What is the probability that the dice will show 2 on both occasions?

 (c) _____________________________ [2]

 (d) The dice is thrown 250 times.

  How many times might you expect the dice to show 3?

 (d) _____________________________ [3]
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6 A cuboid measures 2 cm by 3 cm by 4 cm.

3 cm

2 cm

4 cm

 (a) On the centimetre square grid below, draw accurately a net of the cuboid.

 [3]
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 The cuboid is drawn on 3D axes using a 1 cm scale.

z

y

x

2

4

3

A

B

 (b) Write down the coordinates of A and B.

 (b) A (_______, _______, _______)

 B (_______, _______, _______) [2]

7 (a) Multiply out the brackets and simplify your answer.

    4(x + 3) + 3(2x − 5)

 (a) _____________________________ [3]

 (b) Factorise this expression completely.

    5xy + 10x

 (b) _____________________________ [2]



8

© OCR 2012

8 Tariq is investigating whether a coin is biased.
 He tosses the coin 600 times.
 The coin lands on heads 315 times.

 Does this provide evidence that Tariq’s coin is biased?
 Justify your answer. [3]

9* A drinking glass is a cylinder of radius 3 cm and height 10 cm.

10 cm

3 cm

Juice

2 litre

 How many times can the glass be filled from a 2 litre carton of juice?
 Show your working clearly. [5]
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10 (a) Rearrange this formula to make p the subject.

    t = 2p – 3

 (a) _____________________________ [2]

 (b) Solve these simultaneous equations.

    

x + y =  7
x – y = -3

 (b) x = ____________ y = ____________ [2]
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11 Here is part of a distance time graph for an object.
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Distance
(metres)

Time (seconds)

 (a) Calculate the gradient of the line.
  Give the units of your answer.

 (a) _____________________________ [3]

 (b) What does the gradient represent?
  Choose two words from this list.

increasing   decreasing   constant   distance   speed   acceleration

 (b) ____________________  ____________________ [2]

 (c) Continue the distance time graph to represent the object being stationary for the
  next 10 seconds. [1]
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12 Elaine’s pension increased by 2% to £1887.

 What was Elaine’s pension before the increase?

 £ _____________________________ [3]

13 In this question, all lengths are in centimetres.

6x

4x + 3

 Work out the area of this triangle.
 Give your answer in the form ax2 + bx.

  __________________________cm2 [3]
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14 Use your calculator to work these out.

 (a) 42
3

 − 13
4

  Give your answer as a mixed number.

 (a) _____________________________ [1]

 (b) 8-2

  Give your answer as a decimal.

 (b) _____________________________ [1]

 (c) ( 5 )6

 (c) _____________________________ [1]

 (d) (9.1 × 104) × (3.8 × 103)
  Give your answer in standard form.

 (d) _____________________________ [2]
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15 (a) Multiply out and simplify.

    (x − 3)(x + 5)

 (a) _____________________________ [2]

 (b) Factorise.

    4x2 − y2

 (b) _____________________________ [2]

 (c) Solve by factorisation.

    x2 − 7x + 12 = 0

 (c) _____________________________ [3]
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16 Emma is going to two weddings in June.
 The probability that any day in June is sunny is 0.8.

 (a) Complete the tree diagram.

First wedding
day

Second wedding
day

Sunny

Sunny

Sunny

Not sunny

Not sunny

Not sunny

0.8

 [2]

 (b) Work out the probability that just one of the two wedding days is sunny.

 (b) _____________________________ [3]
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17 Here is the graph of y = x2 + 3x – 2.
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1 2

 (a) Use the graph to solve this equation.

    x2 + 3x – 2 = 0

 (a) _____________________________ [2]

 (b) By drawing a suitable straight line on the grid, solve this equation.

    x2 + 3x – 2 = x + 2

 (b) _____________________________ [3]
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18 A vertical transmitter mast, TM, stands on horizontal ground.
 Straight wires, each of length 10 m, are fixed to the top of the mast, T, and to points A, B, C and D 

on the ground.
 A, B, C and D are the corners of a square of side 6 m.

10 m

6 m

6 mA

B

M

T

C
D

 (a) Show that the height of the mast, TM, is 9.1 m correct to one decimal place.

 _________________________________________________________________________

 _________________________________________________________________________

 _________________________________________________________________________

 ______________________________________________________________________ [3]

 (b) Calculate the angle that the wires make with the ground.

 (b) ____________________________ ° [3]
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19 The population of a small village is given by this formula.

    P = 850 × 0.8t

 P is the population of the village and t is the number of years after the year 2009.

 (a) What was the population of the village in the year 2009?

 (a) _____________________________ [1]

 (b) What is the expected population of the village in 2013?

 (b) _____________________________ [2]

20 Simplify.

    
2x2 − 9x + 4
x2 − 2x − 8

  _____________________________ [4]
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21 The diagram shows part of a circle, radius 8 cm.

106°
8 cm

Not to scale

 Calculate the area of the shaded segment.

  __________________________cm2 [5]
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22 Here is the graph of y = f(x).

O x

y

 (a) Sketch the graph of y = f(x) + 4.

    

x

y

O

 [1]

 (b) Sketch the graph of y = 2f(x).

    

x

y

O

 [1]

 (c) Sketch the graph of y = -f(x).

    

x

y

O

 [1]
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