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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 
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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

a 

h

b

Area of trapezium = (a + b)h1
2
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1 (a) Work out 15% of £21.60.

 (a) £ _____________________________  [2]

 (b) Kelvin earns £6.50 per hour.
  He gets a 2% wage rise.
  
  How much per hour will Kelvin earn after the wage rise?

 (b) £ _____________________________  [2]

 (c) Aisha is doing a science experiment about plant growth.
  A leaf is 25 mm long at the start of the experiment.
  At the end of the experiment, the leaf is 29 mm long.

  What is the percentage increase in the length of the leaf?

 (c)  __________________________  % [3]
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2 (a) The nth term of a sequence is 6n – 1.

  (i) Write down the first two terms of the sequence.

 (a)(i)  _____________  ,  _____________ [2]

  (ii) How many terms in the sequence are smaller than 100?

 (ii)  ____________________________  [3]

 (b) Find an expression for the nth term of this sequence.

    5,  8,  11,  14,  17,  …

 (b)  ____________________________  [2] 
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3 A is the point (0, 0). B is the point (2, 3).
 AB is the diameter of a circle.

–1 0 1 2 3 4

–1

3

2

1

4

5

x

y

B

A

 (a) Show that the length of AB is 3.6 units, correct to 1 decimal place.

 _________________________________________________________________________

 _________________________________________________________________________

 _________________________________________________________________________

 _________________________________________________________________________

 _________________________________________________________________________

 ______________________________________________________________________ [3]

 (b) Work out the circumference of the circle.

 (b) _________________________ units [2]
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4 (a) Solve.

    2(x + 5) = 3

 (a)  ____________________________  [2]

 (b) (i) Make m the subject of this formula.

      d = m––v  

 (b)(i)  ____________________________  [1]

  (ii) Make b the subject of this formula.

      A = 1–
2
 bh

 (ii)  ____________________________  [2]
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5 A pile of 6 identical textbooks is 15.9 cm high.
 
 (a) How high will a pile of 10 of these textbooks be?

 (a)  _________________________  cm [2]

 (b) A shelf space is 23 cm high.

  How many of the textbooks could be put in a single pile in this space?

 (b)  ____________________________  [2]

6 (a) Work out.

  (i) 2.34

 (a)(i)  ____________________________  [1]

  (ii)  ��������������  (1.44 × 108)

 (ii)  ____________________________  [1]

 (b) Write this ratio in its simplest form.

    175 : 190

 (b)  ____________________________  [2]
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7* Janice is using these numbers to make a new number.

10 1 4 5

 She can only use +, –, ×, ÷ and brackets to combine the numbers.
  • She cannot use any number more than once.
  • She cannot use powers.
  • She cannot put digits together, eg she can’t use 145.

 What is the biggest number Janice can make?  
 Show how she can make this number.

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 __________________________________________________________________________ [4]
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8 (a) Find the values of x and y.

x°

y ° – 10°

3y ° + 70°

 (a) x =  ____________ , y = ____________ [5]
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 (b) The diagram shows a shaded regular heptagon.
  The sides of the heptagon are extended to make a star.

c

d

  Calculate the size of angles c and d.  
  Give your answers as mixed numbers.

 (b) c =  ___________ ° , d = ___________° [5]
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9 In this triangle, PQ = 14.4 cm, QR = 6 cm and angle PQR = 90°.

P

RQ

14.4 cm

6 cm

Not to scale

 Calculate the size of angle PRQ.  
 Write your answer correct to one decimal place.

  ____________________________ ° [3]
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10  A square and a rectangle are drawn below.
 The square has side x cm.
 The length of the rectangle is 1 cm more than the length of the square.

x x + 1

Not to scale

 The perimeter of the rectangle is equal to the perimeter of the square.

 (a) Show that the width of the rectangle is (x – 1) cm.

 _________________________________________________________________________

 ______________________________________________________________________ [1]

 (b)* Prove that the area of the rectangle is smaller than the area of the square.

 _________________________________________________________________________

 _________________________________________________________________________

 _________________________________________________________________________

 _________________________________________________________________________

 ______________________________________________________________________ [3]

11 Write down the type of algebraic statement for each of the following.
 Choose from the words in this list.

Equation         Inequality         Formula         Identity         Expression

 (a) 2x + 1 = 5

 (a)  ____________________________  [1]

 (b) 3x2 – 4

 (b)  ____________________________  [1]

 (c) 3(2x – 4) = 6x – 12

 (c)  ____________________________  [1]
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12 (a) Expand the brackets and simplify.

    (3x – 2) (2x + 1)

 (a)  ____________________________  [3]

 (b) Factorise completely.

    2x2 – 8

 (b)  ____________________________  [2]

 (c) Solve.

    2x2 – 7x + 3 = 0

 (c)  ____________________________  [3]



14

© OCR 2012

13 Work out the following. Give your answer as a fraction.

  
    · ·        ·
0.45 – 0.3

  _____________________________  [2]

14 ABCD, AEFG and FJCH are squares.

H CD

G F J

BEA

 Prove that triangles HFG and JFE are congruent.

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 __________________________________________________________________________ [3]
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15 m is directly proportional to the square root of p.
 When p = 4, m = 10.

 (a)  Find m when p = 6.25.

 (a)  ____________________________  [4]

 (b) Find p when m = 100.

 (b)  ____________________________  [2]



16

© OCR 2012

16 ABC is a sector of a circle with centre A.

A

80°
6 cm 6 cm

B C

Not to scale

 (a) Calculate the length of the arc BC.

 (a)  _________________________  cm [3]

 (b) Edge AB is joined to edge AC to make a cone.

A

6 cm 6 cm

B

  Calculate the angle between AB and the base of the cone.

 (b)  ___________________________ ° [4]
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17 This circle has radius 1 and centre the origin, O.
 P is a point on the circle, with coordinates (h, k).
 θ is the anticlockwise angle from the positive x-axis to OP.

–1 O 1
x

y

1

–1

P(h, k)

 Sketch a graph to show how h changes as θ increases.

0
90° 180° 270° 360°

–0.5

–1

–1.5

1.5

1

0.5

h

 [2]
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18 The diagram shows a pyramid with a square base.
 The side of the square base is 4 cm.
 The perpendicular height of the pyramid is 7.5 cm.

E

A B

DC

 (a) The volume of a pyramid = 1–
3
  × base area × perpendicular height.

  Calculate the volume of the pyramid.

 (a)  ________________________  cm3 [2]

 (b) The top of the pyramid is cut off to leave a frustum.
  Square FGHJ has side 2 cm.

F G

J H

A B

DC

  Calculate the volume of the frustum.

 (b)  ________________________  cm3 [4]
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