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GCSE Mathematics 1387/8 

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 x length 

Volume of sphere = t nrJ 

Surface area of sphere 0= 4nr2 

r 

In any triangle ABC 

S· R I abc me u e --=--=--
sin A sin B sin C 

Cosine Rule a2 = b2+ c2
_ 2bc cosA 

Area of triangle = tab sin C 

Volume of cone = tnr'h 

Curved surface area of cone = nrl 

//\( 
/;-------r--- 1 

The Quadratic Equation 
The solutions ofax2 + bx + c = 0 

where a"" 0, are given by 

-b±)Cb' -4ac) 
x = ---''-'----'-

2a 
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Answer ALL TWENTY TWO qnestions. 

Write your answers in the spaces provided. 

You must write down all stages in your working. 

You must NOT use a calculator. 

1. (a) Expand and simplify (x+ 7)(x-4) 

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

(b) Expand y(i+2y) 

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

(c) Factorise p2+6p 

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

(d) Factorise completely 6x2 - 9-B' 

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

(TotalS marks) 

2. Janie wants to collect information about the amount of sleep the students in her class get. 

Design a suitable question she could use. 

Q2 

(Total 2 marks) l 
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3. 

y 
~ .. 

6 

5 

/; 
J{~ 
f// 

4 

3 

2 

~ V .. 
I 

.. o x 
6 7 8 I 2 3 4 5 

Triangle A and triangle B have been drawn on the grid. 

Describe fully the single transformation which will map triangle A onto triangle B. 

4. (a) Solve 5 - 3x = 2(x+l) 

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

(3) 

(b) -3 ~y<3 
y is an integer. 

Write down all the possible values of y. 

(2) 

5 marks) 

- 4 
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5. (a) Work out the value of ~ x i 
Give your answer as a fraction in its simplest form. 

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

(b) Work out the value of I ~ + 2 i 
Give your answer as a fraction in its simplest form. 

. ......................... 
(3) ~ 

(Total 5 marks) 

6. (a) Write as a power of 5 

(i) 54 x52 

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

(ii) 59.,. 56 

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

(b) 2x x2Y = 210 
(2) 

and 

2x .,.2Y = 24 

Work out the value of x and the value of y. 

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

y= ............................ 
~ (3) 

(Total 5 marks) 
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7. 

r 
8cm 

1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

10 cm I ....---------

Work out the surface area of the triangular prism. 
State the units with your answer. 

8. The table shows some expressions. 
a, b, c and d represent lengths. 
7T: and 3 are numbers which have no dimensions. 

7T:bc ac+bd 
3d 

Diagram NOT 
accurately drawn 

(Total 4 marks) 

• Leave 
blank 

Q7 
,=-

Tick (,f) the boxes underneath the three expressions which could represent volumes. ~ 

(Total 3 marks) 
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9. Here is a 4-sided spinner. 

The sides of the spinner are labelled 1,2,3 and 4. 
The spinner is biased. 
The probability that the spinner will land on each of the numbers 2 and 3 is given in the 
table. 
The probability that the spinner will land on I is equal to the probability that it will land 
on 4. 

Number I 2 3 4 

Probability x 0.3 0.2 x 

(a) Work out the value ofx. 

Sarah is going to spin the spinner 200 times. 

(b) Work out an estimate for the number of times it will land on 2. 

I I III 11111 1111111111 11111111111 1111 1111111111 11111 1111 1111 
2 0 8 3 5 A 0 720 

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

(2) 

(2) 

(Total 4 marks) 

Leave 
blank 
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10. (a) Complete this table of values for y = x3 + x - 2 

x -2 -I o I 

y -12 o 

(b) On the grid, draw the graph of y = x 3 + x - 2 

- 8 

11111111111111111111111111111111111111111111111111111111 
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(3) 

• Leave 
blank 

(2) QI0 

(TotalS marks) 
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blank 

11. The number 40 can be written as 2m 
X n , where m and n are prime numbers. 

Find the value of m and the value of n. 

m= .................. 

n = ................... ~1 

(Total 2 marks) 

12. 

y 
Diagram NOT 

A(-1,5) L"", accurately drawn 

~ 
C (0,5) 

~ 
0 

~~,) 
The diagram shows three points A (-1,5), B (2,-1) and C (0,5). 
The line L is parallel to AB and passes through C. 

Find the equation of the line L. 

............................................. 
fl2 

(Total 4 marks) 
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13. Amy is going to play one game of snooker and one game of billiards. 

10 

The probability that she will win the game of snooker is i-
1 

The probability that she will win the game of billiards is "3 

(a) Complete the probability tree diagram. 

snooker billiards 

3 
"4 

Amy 
WillS 

t Amy 

z:::oo'" ......... not win 

Amy does 
not win 

Amy 
WillS 

Amy does 
not win 

(b) Work out the probability that Amy will win exactly one game. 

Amy played one game of snooker and one game of billiards on a number of Fridays. 
She won at both snooker and billiards on 21 Fridays. 

(2) 

(3) 

(c) Work out an estimate for the number of Fridays on which Amy did not win either 
game. 

(3) 

(Total 8 marks) 
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14. 

P 

Diagram NOT 
accurately drawn 

In the diagram, A, Band C are points on the circumference of a circle, centre O. 
PA and PB are tangents to the circle. 
AngleACB = 75°. 

(a) (i) Work out the size of angle AOB. 

(ii) Give a reason for your answer. 

(b) Work out the size of angle APB. 

o 

(2) 

° 

Leave 
blank 

(3) Q14 

(TotalS marks) 

I I III 11111 1111111111 11111111111 1111 11111 11111 11111 11111 1111 1111 
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15. (a) Change ?! to a decimal. 

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

(b) Prove that the recurring decimal 0.39 = n 

(3) Fl
5 

(Total 4 marks) 

16. d is directly proportional to the square of t. 
d = 80 when t = 4 

(a) Express d in terms of t. 

.......................... 
(3) 

(b) Work out the value of d when t = 7 

d= .................. 
(1) 

(c) Work out the positive value of t when d = 45 

t = .................... l6 (2) 

(Total 6 marks) 

12 
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17. Here is a sketch of the graph of y = 25 -

y 

o 

P and Q are points on the graph. 

2 (x-8) 
for 0 :( x:( 12 

4 

12 x 

P is the point at which the graph meets the y-axis. 
Q is the point at which y has its maximum value. 

(a) Find the coordinates of 

(i) P, 

(ii) Q. 

(X-8)2 (2+x)(18-x) 
(b) Show that 25 - "-------'.- = "------'-'---"-

4 4 

1111111111111111111111111111111111111111111111111111111111 
2 0 8 3 5 A 0 1 320 

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

( ...... , ...... ) 
(3) 

Leave 
blank 

(3) f1!7 
(Total 6 marks) 
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14 -

( () Q 

4cm 

Two cylinders, P and Q, are mathematically similar. 
The total surface area of cylinder P is 9On- cm2

• 

The total surface area of cylinder Q is 81On- cm2
• 

The length of cylinder P is 4 cm. 

(a) Work out the length of cylinder Q. 

The volume of cylinder P is lOOn- cm3
• 

(b) Work out the volume of cylinder Q. 
Give your answer as a multiple of 7[ . 

Diagram NOT 
accurately dravvn 

. ................... cm 
(3) 

. ................. cm3 

• Leave 
blank 

(2) $8 

(TotalS marks) 

1111111111111111111111111111111111111111111111111111111111111 
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19. (a) Find the value of 

(i) 64° 

~ ................. 
(ii) 64 2 

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

2 

(iii) 64 -) 

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

(b) 3xJ27 =3n 

Find the value of n. 

n = ................ 

(2) S!9 

(Total 6 marks) 
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20. Diagram 1 is a sketch of part of the graph of y = sin xO. 

y p 

Q 

o x 

(a) Write down the coordinates of 

(i) P, 

(ii) Q. 

Diagram 2 is a sketch of part of the graph of y = 3cos 2xo. 

y 

R 

o 

S 

(b) Write down the coordinates of 

(i) R, 

(ii) S. 

x 

Diagram 1 

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

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

Diagram 2 

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

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

(2) 

(Total 4 marks) 

I I 1111111111111111111111111111111111111111111111111111111111III - 16 
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21. 

r 
h o----2x-----" 

- - - -- - 1 
o-x-

The radius of the base of a cone is x cm and its height is h cm. 
The radius of a sphere is 2x cm. 
The volume of the cone and the volume of the sphere are equal. 

Express h in terms of x. 
Give your answer in its simplest form. 

Diagram NOT 
accurately drawn 

Leave 
blank 

h= .................................. ,. ~1 

(Tota13 marks) 

Turn over 
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22. 

M Pr-__ -+-__ _______ 
I 

Q Diagram NOT 
accurately drawn 

o '------------t-I -------" R 

N 

• Leave 
blank 

OPQR is a trapezium with PQ parallel to OR. 

18 

-> -> -> 
OP=2b PQ=2a OR= 6a 

M is the midpoint of PQ and N is the midpoint of OR. 

-> 
(a) Find the vector MN in terms of a and b. 

X is the midpoint of MN and Y is the midpoint of QR. 

(b) Prove that XY is parallel to OR. 

MN = ......................... . 

(2) 

(2) ~2 

(Total 4 marks) 

TOTAL FOR PAPER: 100 MARKS 

END 
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