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GCSE Mathematics

Formulae: Higher Tier

You must not write on this formulae page.
Anything you write on this formulae page will gain NO credit.

Volume of a prism = area of cross section × length

Volume of sphere πr3 Volume of cone πr2h

Surface area of sphere = 4πr2 Curved surface area of cone = πrl

In any triangle ABC The Quadratic Equation
The solutions of ax2 + bx + c = 0
where a ≠ 0, are given by

Sine Rule 

Cosine Rule a2 = b2 + c2– 2bc cos A

Area of triangle ab sinC1
2=

sin sin sin
a b c
A B C

= =

1
3=4
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Answer ALL NINETEEN questions.

Write your answers in the spaces provided.

You must write down all stages in your working.

You must NOT use a calculator.

1.  Here is a list of ingredients for making 8 cheese scones.

Ingredients for 8 cheese scones

200 g self-raising flour

60 g butter

30 g cheese

150 ml milk

 Work out the amount of each ingredient needed to make 12 cheese scones.

 .................... g self-raising flour

 .................... g butter

 .................... g cheese

 .................... ml milk

2. Work out     3
5

    1
4

×

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

Q1

(Total 3 marks)

Q2

(Total 2 marks)
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3. 

 In the diagram, all measurements are in centimetres.

 The lengths of the sides of the triangle are

    x + 6
  2x – 3 
  3x + 1

 (a) Find an expression, in terms of x, for the perimeter of the triangle.

  Give your expression in its simplest form.

.......................................
(2)

 The perimeter of the triangle is 37 cm.

 (b) Find the value of x.

x = ...........................
(2) Q3

(Total 4 marks)

Diagram NOT
accurately drawn x + 6 2x – 3 

3x + 1
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4. Alan bought 20 melons for £15

 1
5

 of the melons were bad so he threw them away.

 He sold the remaining melons for £1.50 each.

 Work out Alan’s  profit.

  £  ................................. Q4

(Total 4 marks)
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5.

8

8

6

6

4

4

2

2O
–2

–2

–4

–4

–6

–6

–8

–8

y

x

 (a) Rotate the shaded shape 90° clockwise about the point O.
(2)

4

2

3

1

O–4 –2–3 –1 2 41 3

y

x

P

Q

 (b) Describe fully the single transformation that will map shape P onto shape Q.

   .......................................................................................................................................
(2) Q5

(Total 4 marks)
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6.  (a) Solve 2(y – 3) = 8

   y =  ..............................
(2)

 (b) Solve 

  x =  .............................
(2)

7.  2 x2 = 72

 Find a value of  x.

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

Q6

(Total 4 marks)

Q7

(Total 2 marks)

4x 1 2 21+=+ x
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8. (a) Complete the table for y = x2 – 2x – 4 

x –2 –1 0 1 2 3 4

y 4 –4 –5 –1
(2)

 

 (b) On the grid, draw the graph of y = x2 – 2x – 4 

(2) Q8

(Total 4 marks)

7

6

5

4

3

2

1

–1

–2

–3

–4

–5

–6

–2 1 2 3 4 x

y

O–1
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9. Here are the plan and front elevation of a solid shape.

Plan Front Elevation

 (a) On the grid below, draw the side elevation of the solid shape.

(2)

 (b) In the space below, draw a sketch of the solid shape.

(2) Q9

(Total 4 marks)
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10. 
A

B C

 ABC is a triangle.

 Shade the region inside the triangle which is both

   less than 4 centimetres from the point B
 and  closer to the line AC than the line AB. Q10

(Total 4 marks)
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11. Solve the simultaneous equations

    3x + 4y = 7
    5x – 2y = 16

   x =   .............................

   y =   .............................

12.  (a) Solve the inequality 

3t + 1 < t + 12

  .....................................
(2)

 (b)  t is a whole number.
  Write down the largest value of t that satisfies

3t + 1 < t + 12

  .....................................
(1) Q12

(Total 3 marks)

Q11

(Total 3 marks)
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13.  

 In the diagram, A, B and C are points on the circumference of a circle, centre O.

 Angle ABC = 85°.

 (i) Work out the size of the angle marked x°.

    .................................  °

 (ii) Give a reason for your answer.

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

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

14. Solve x2 – 4x – 45 = 0

  

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

Q13

(Total 2 marks)

Q14

(Total 3 marks)

A

85°

O
x°

C

B

Diagram NOT
accurately drawn 
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15. (a) Find the value of   
1
236

    ....................................
(1)

 (b) Find the value of   8
−

 
2
3

    ....................................
(2) Q15

(Total 3 marks)
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16. A

B D C

Diagram NOT
accurately drawn 

 ABC is an equilateral triangle. 
 D lies on BC.
 AD is perpendicular to BC.

 Prove that triangle ADC is congruent to triangle ADB.

Q16

(Total 3 marks)
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17. Rearrange      
1 1 1
u v f

        + =

 to make u the subject of the formula.

 Give your answer in its simplest form.

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

18. Expand and simplify

   (2 3)(7 3)+ −

 Give your answer in the form  a + b 3 , where a and b are integers.

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

Q17

(Total 2 marks)

Q18

(Total 3 marks)
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19. 

 The diagram shows a sector of a circle, centre O.
 The radius of the circle is 6 cm.
 Angle AOB = 120°.

 Work out the perimeter of the sector.
 Give your answer in terms of π in its simplest form.

   .............................. cm

TOTAL FOR PAPER: 60 MARKS

END

Q19

(Total 3 marks)

B

O

Diagram NOT
accurately drawn 

A

6 cm 6 cm
120°
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