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GCSE Mathematics 2381

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
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Answer ALL EIGHTEEN questions.

Write your answers in the spaces provided.

You must write down all stages in your working.

You must NOT use a calculator.

1. Jenny cycled from home to visit her uncle.

 She had a rest on the way to her uncle’s house.
 The travel graph shows her journey.

 (a)  How far is Jenny’s uncle’s house from Jenny’s home?

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

 (b) How long did Jenny stay at her uncle’s house?

................................
(1) Q1

(Total 2 marks)
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2. (a) Work out 25% of 800

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

 (b) Write 52 out of  200 as a percentage.

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

3. The ratio of pink tiles to white tiles on a bathroom floor is 1:4
 There are 6 pink tiles.

 Work out the number of white tiles.

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

Q2

(Total 3 marks)

Q3

(Total 2 marks)
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4.

P

 Triangle P has been drawn on a grid.

 (a) On the grid, draw an enlargement of the triangle P with scale factor 3
(2)

 Triangle Q has been drawn on a grid.

 (b) On the grid, rotate triangle Q 90° clockwise, centre O.
(3) Q4

(Total 5 marks)
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5. (a) Solve 4(x – 3) = 2x + 13

x = ................................
(3)

 (b) k is an integer such that   –1 - k < 3

  List all the possible values of k.

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

 (c) Solve the inequality 6y . y + 10

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

(Total 7 marks)
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6.  (a) A solid cube has sides of length 5 cm.  

  Work out the total surface area of the cube.
  State the units of your answer.

...............................................
(4)

 The volume of the cube is 125 cm3.

 (b) Change 125 cm3 into mm3.

............................ mm3

(2) Q6

(Total 6 marks)

Diagram NOT
accurately drawn

            5 cm 

               5 cm         5 cm 
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7. (a) Work out 
 
3

8

1

4
+

  Give your answer in its simplest form.

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

 (b) Work out 2

3

4

5
×

..............................
(2) Q7

(Total 4 marks)
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8. Batteries are sold in packets and boxes.

 Each packet contains 4 batteries.
 Each box contains 20 batteries.

 Bill buys p packets of batteries
 and b boxes of batteries.
 Bill buys a total of N batteries.

 Write down a formula for N
 in terms of p and b.

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

9. Make q the subject of the formula   5(q + p) = 4 + 8p
 Give your answer in its simplest form.

q = .....................................................

Q8

(Total 3 marks)

20 BATTERIES

Q9

(Total 3 marks)
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10. (a) Here is a triangle.

 This triangle is to be enlarged by a scale factor of 2 

 Emily says the angles will be doubled.

 Emily is wrong.
 Explain why.

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

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

 (b) Here are two rectangles.

 Ross says that the larger rectangle is an enlargement of the smaller rectangle.

 Ross is correct.
 Explain why.

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

  ..............................................................................................................................................
 (2) Q10

(Total 3 marks)
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11. 

R

P

S

Q

85°
Diagram NOT
accurately drawn 

 P, Q, R and S are points on the circumference of a circle.
 Angle PQR = 85°.

 Find the size of angle PSR.

 Give a reason for your answer.

................................ ° Q11

(Total 2 marks)
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12. Solve the simultaneous equations

   4x + y = −1

   4x – 3y = 7

x = .........................  y = .........................

13. Work out   
5 10

2 10

8

15

×
×

 Give your answer in standard form.

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

Q12

(Total 3 marks)

Q13

(Total 2 marks)
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14. 

O–2 2 4

–2

2

4

6

8

10

12

–4 x

y

L
A×

 A is the point (0, 8).
 L is the line with equation y = 2x + 3

 Find the equation of the line passing through A, that is also perpendicular to L.

............................................... Q14

(Total 3 marks)
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15. (a) Work out (9
1
2 )4

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

 y3 = 11
 y can be written in the form 11a

 (b) Write down the value of a.

 a = ................................
 (1)

16. Work out    (2 + √3)(2 – √3)

 Give your answer in its simplest form.

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

Q15

(Total 2 marks)

Q16

(Total 2 marks)
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17.

A
Diagram NOT
accurately drawn a

P

           O         B
b

 OAB is a triangle.

 OA  = a,  OB  = b 

 (a) Find the vector AB  in terms of a and b.

AB  = ............................
(1)

 P is the point on AB so that  AP : PB =  2 : 1

 (b) Find the vector OP  in terms of a and b.
  Give your answer in its simplest form.

OP  = ............................
(3) Q17

(Total 4 marks)
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18. This is a sketch of the curve with the equation y = f(x).
 The only minimum point of the curve is at P(3, –4).

 y 

y = f(x)

O x

×
P(3, –4)

 (a) Write down the coordinates of the minimum point of the curve with the equation  
  y = f(x – 2)

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

 (b)   Write down the coordinates of the minimum point of the curve with the equation
  y = f(x + 5) + 6

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

TOTAL FOR PAPER: 60 MARKS

END

Q18

(Total 4 marks)
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