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Formulae Sheet: Higher Tier

length 

Volume of prism = (area of cross-section) × length
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Curved surface area of cone   
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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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Answer all the questions.

1  (a)  Convert 
15
2

 to a decimal.

 (a)  ���������������������������� [2]

  (b)  Write 0.175 as a fraction in its lowest terms.

  (b)  ���������������������������� [2]

  (c)  Use your calculator to work out the following. Give your answer correct to three significant 
figures.

   
. .
. .
3 6 5 1
4 1 2 42 2

#

-

  (c)  ���������������������������� [3]
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2  The tiling pattern below is made of regular hexagons and equilateral triangles.

  (a)  Find exactly the proportion of the area of the pattern taken up by the regular hexagons.

  (a)  ���������������������������� [3]

  (b)  The ratio of the number of hexagon tiles to the number of triangle tiles is 3 : 9.

    Write this ratio in its simplest form.

  (b)  ���������������������������� [1]

  (c)*  Emily has 50 of the equilateral triangle tiles and 15 of the hexagon tiles.
    She uses them to continue the tiling pattern shown above.

    Which does she run out of first, the triangles or the hexagons?  Explain how you know.

 �������������������������������������������������������������������������

 �������������������������������������������������������������������������

 ���������������������������������������������������������������������� [2]
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3  (a)  A shop employs 15 women and 8 men.

    (i)  What percentage of the employees are men?
      Give your answer to an appropriate degree of accuracy.

  (a)(i)  �������������������������� % [3]

    (ii)  Some of the employees from the shop go out for a meal.
      20% of the people at the meal are men.

      How many women and how many men are at the meal? Give one possible answer.

  (ii) women  �����������  men  ����������� [3]

  (b)  A coat in the shop is priced at £64 on Thursday.
    On Friday, the price of the coat goes down by 10%.
    On Saturday, the price of the coat goes up by 5% of the price on Friday.

    What is the price of the coat on Saturday?

 (b) £ ��������������������������� [3]
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4  (a)  Ahmed thinks of a number. He adds 3 to the number and then multiplies the result by 2 to get 
his final number.

    Let the number which Ahmed thinks of be x.

    (i)  Write an expression, in terms of x, for Ahmed’s final number.

  (a)(i)   ���������������������������� [2]

    (ii)  Ahmed’s final number is the same as the number he first thought of.

      What number did Ahmed think of?

 (ii) x =  ������������������������� [4]

  (b)  The first six terms of a sequence are given below.

   0,     2,     6,     12,     20,     30

    Find an expression for the nth term of the sequence.

  (b)   ���������������������������� [3]
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5  Triangle ABC is right-angled at A. AB = 5.6 cm. AC = 3.3 cm.

A B

Not to scale

5.6 cm

3.3 cm

C

  (a)  Calculate the length of BC.

  (a)   �������������������������  cm [3]

  (b)  Sketch an isosceles triangle which has an area double the area of triangle ABC.
    Write the length of each side of your triangle on your diagram.
  [3]
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6  It costs £10 to buy a one-year discount card for the cinema.
  People with a discount card pay £4 to see a film.
  People without a discount card pay £6 to see a film.

  (a)*  Nicole sees x films in a year. This works out cheaper with a discount card.

    Show that x x6 10 42 + .

 �������������������������������������������������������������������������

 �������������������������������������������������������������������������

 �������������������������������������������������������������������������

 �������������������������������������������������������������������������

 �������������������������������������������������������������������������

 �������������������������������������������������������������������������

 ���������������������������������������������������������������������� [3]

  (b)  Solve the inequality x x6 10 42 + .

  (b)   ���������������������������� [2]
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7  (a)  The shape below is made by removing a semicircle from a rectangle.
    The rectangle had length 7 cm and width 5 cm.
    The diameter of the semicircle is 5 cm.

Not to scale

7 cm

5 cm

    Find the area of the shape. Give the units of your answer.

  (a)   ���������������������������� [4]

  (b)  The diagram shows a prism. 

d cm

w cm

h cm

    The cross-section of the prism is a 
    right-angled triangle.
    The lengths of the two shorter sides of the 
    triangle are w cm and h cm.
    The length of the prism is d cm.
    The volume of the prism is 30 cm3.

    Find possible values of w, h and d.

  (b)  w  �����������������������������

  h  �����������������������������

  d  �������������������������� [3]

www.xtrapapers.com



10

© OCR 2014

8  (a)  Solve the simultaneous equations.

   -
x y
x y
2 5

2 5
- =

+ =

  (a)  x =  ����������  , y =  ���������� [3] 

  (b)  Expand and simplify.

   x x2 1 3 1- -_ _i i

  (b)  ���������������������������� [3]
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9  (a)  Complete the table for y x x4 13
= - + .

x –2 –1.5 –1 –0.5 0 0.5 1 1.5 2

y 1 2.875 –0.875 –2

 [2]

  (b)  Draw the graph of y x x4 13
= - + .

–1

–2

–3

0 1 2 x

y

–1–2

1

2

3

4

5

6

  [2]
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10  (a)  R is due east of P.
    Q is 7.6 km due south of R.
    The bearing of Q from P is 108°.

108° R

7.6 km

Not to scale

Q

P

N

    Calculate the distance PQ.

  (a)   �������������������������  km [4]
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  (b)  The diagram shows a sector of a circle. C is the centre of the circle.
    The radius of the circle is 7 cm.
    Angle ACB is 33.2°.

B

Not to scale

7 cm7 cm

33.2°

A

C

    Calculate the area of the sector.

 (b)  ������������������������  cm2 [3]
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11  This circle has radius 1 and centre the origin, O.
  P is a point which moves round the circle. It has coordinates ,h k_ i.
  θ is the anticlockwise angle from the positive x-axis to OP.

1

y

x

P (h,k)

–1

–1 1O
θ

  The graph below shows how k changes as θ increases.

–1

–0.5

0

0.5

1 A

k

B

C

1.5

θ

  On the circle above, mark the different positions of point P which correspond to points A, B and C 
on the graph. Label these positions PA, PB and PC respectively. [3]
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12  (a)  A hemisphere has radius 4.2 cm.

    Calculate the volume of the hemisphere, giving your answer in terms of r.

  (a)   ������������������������  cm3 [2]

  (b)  A similar, larger hemisphere has a surface area 10 times as big as the hemisphere of radius 
4.2 cm.

    What is the radius of the larger hemisphere?

  (b)   �������������������������  cm [3]
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13  (a)  Solve this equation. Give your answers correct to one decimal place.

   x x3 1 02
- - =

  (a)   ���������������������������� [4]

  (b)  Simplify.

   
x x

x

6

4
2

2

+ -

-

  (b)  ���������������������������� [4]
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14  The diagram below shows a 3D solid with four triangular faces.
  AB = 5.1 cm; DC = 3.4 cm.
  BC = AC = 8.3 cm.
  Angle ACD = 52°.
  Angle BAD = 96°.

8.3 cm

5.1 cm

A

D

C

B 3.4 cm

  Calculate the length of BD.

  ��������������������������  cm [5]
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15  The diagram below shows the graph of a quadratic function.
  The graph passes through the points (0, –2) and (2, 0).

y

x

–2

2

Not to scale

  Find a possible equation for the graph.

  ����������������������������� [3]

END OF QUESTION PAPER
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