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GCSE Mathematics (Linear) 2540

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 =3 nr’

Surface area of sphere = 471/°

N7

In any triangle ABC

b c

Sine Rule ——=——-=—
sind sinB sinC

Cosine Rule a*= b*+ c*-2bc cos A

Area of triangle =1 absin C

Volume of cone =%nr2h

Curved surface area of cone = ntr/

A

The Quadratic Equation
The solutions of ax*+bx+c=0
where a %0, are given by

_ —bx(b* —4ac)
2a

N 3 2 0 8 1 R A 0 2 2 4




1. (a) Simplify

(b) Simplify

Answer ALL TWENTY EIGHT questions.

Write your answers in the spaces provided.

You must write down all stages in your working.

You must NOT use a calculator.

She + 2bc — 4bc

4x +3y—-2x+ 2y

Leave 1
blank

05
(¢) Simplify mxmxm
3
............. T
1)
(d) Simplify 3nx2p
Lo
a
(Total 5 marks) ’_]
3
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2. A tin of cat food costs 40p.
A shop has a special offer on the cat food.

Special offer

Pay for 2 tins and get 1 tin free

40p 40p

Julie wants 12 tins of cat food.

(a) Work out how much she pays.

The normal price of a cat basket is £20

@u3 ¥ 6Q‘é4 Lree

40+ & = J20p

In a sale, the price of the cat basket is reduced by 15%.

(b) Work out the sale price of the cat basket.
v
ol = 4z
Ly -
1505 43

{20 -47 = £17

(Total 6 marks)

Leave )
blank
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Leave
blank
3. Here are six temperature/time graphs.
A - B
temperature temperature
OC OC
0 time 0 time
4
C D
temperature temperature
°C °C
0 time 0 time
4
E F
temperature temperature
°C °C
0 : > 0 ; >
time time
Each sentence in the table describes one of the graphs.
Write the letter of the correct graph next to each sentence.
The first one has been done for you.
The temperature starts at 0°C and keeps rising. B
The temperature stays the same for a time and then falls. D
The temperature rises and then falls quickly. C
The temperature is always the same. A
The temperature rises, stays the same for a time and then falls. F
The temperature rises, stays the same for a time and then rises again. E
Q3
(Total 3 marks) q
J
5
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4. The diagram represents a solid made from 5 identical cubes.

™

A

On the grid below, draw the view of the solid from direction 4.

|

%

(Total 2 marks)

N
Leave
blank
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Leave

blank
5. Work out 2,1 = ’-iti—{ - /'f'
5 7 3 g‘ ,3
7
(Total 2 marks) T
6.

~<n —

'r ' Diagram NOT
4 g accurately drawn
9?:Ln Tem

A Scm

-

12cm

Work out the area of the shape.

A = 128 = o
@ :%,{S‘x4 - | O
70 L*\—L

....... 7 0 cm’ Q6

(Total 4 marks)

7
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(a) Reflect shape A in the y axis.
2)

(b) Describe fully the single transformation which takes shape A to shape B.

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

(Total S marks)

Leave W
blank
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Leave )
blank
8. Naomi wants to find out how often adults go to the cinema.

She uses this question on a questionnaire.

“How many times do you go to the cinema?”

Not very often Sometimes A lot

(a) Write down twe things wrong with this question.

e anenetaebaceassasasseceecnoneeaceanerassatteaneEataneaeateteoNesettntteeteetesssiuetesuIt LT s aTatatTosooessttsetettasotatattttrooen

(b) Design a better question for her questionnaire to find out how often adults go to the
cinema.
You should include some response boxes.

H’ON MAn3 (;;»\eg d\J 'Quu 50 {‘0
Ehe cCimema last w\an('k?

Ol |22 |73

2 |8
(Total 4 marks) T

9
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9. (a) Factorise Sm+ 10

(b) Factorise ¥ -3y

N
Leave

S—CvnA—Z)
4(4-3)
e

(Total 2 marks) q

10. Sidra and Gemma share £48 in the ratio 5:3

Work out how much more money Sidra gets than Gemma gets.

473 < g Shares
48
s z6

S[J/l\ S—X éé
Gemms 3 x L6
Volberere £12

3

' 5kal4

£30

v

£ 18 e 2.

(Total 3 marks)

Q10

The diagram shows part of a regular 10-sided polygon.

Work out the size of the angle marked x.

Exterers amjl.a, = :",jéo_, :360
Toaterwr = 190-30" = laa’
...... 44 lon
(Total 3 marks) P\|
10

11. Diagram NOT
accurately drawn
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~
Leave
blank
12.
Diagram NOT
accurately drawn
2x x +30
The diagram shows a triangle.
The sizes of the angles, in degrees, are
3x —
x+30
_ Lx A+ 30 = 1°ge)
Work out the value of x. b= = IR0 — 30
o = 25
x=..2S.. [
(Total 3 marks) N\

13.

2<n<g4
n is an integer.

(a) Write down all the possible values of n.

...... (2.).
(b) Solve the inequality 6x-3<9
Cx £44+3
Lo 2172
x ¢ I? x < L
X & (Total 4 marks) 7
/
11
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14. Use ruler and compasses to construct the bisector of angle ABC.
You must show all your construction lines.

\

C

(Total 2 marks)

N
Leave
blank

Q14

§

15. (a) Express 84 as a product of its prime factors.
_——
A

e

2|

ui

»

2
2
3

5

(Total 5 marks)

Q15

X
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Leave
blank
16. v’ = u? + 2as 2 2
vV ©6 +2x2-Sy44
u==6
_ T ,
972> v = 36 * 45§
T -—
(a) Work out a value of v. v - g l
v = 8!
~ 4
Y T iterereneiiterinaesaanans
3)
(b) Make s the subject of the formula vZ =%+ 2as
2 Iy .
vV - = 2a
T 1
V -« o < >
2a | y -4
§= e EA
(2) [Q16
(Total S marks) T
17. (a) Write the number 39000 in standard form.
$ax10
@
(b) Write 7.21 x 1073 as an ordinary number.
O -~0072|
(Total 2 marks) T
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18. The table shows information about the amount spent by 100 customers in a supermarket.

Amount spent (£n) Frequency
0<n<20 18
20<n < 40 22
40 <n < 60 35
60 <n < 80 15
80 <n <100 8
100 <n < 120 2

(a) Complete the cumulative frequency table for this information.

Amount spent (£n) Cumulative
frequency
0<n<20 18
0<n<40 40
0<n<60 75
0<n<80 90
0<n<100 98
0<n<120 |00
(1)
(b) On the grid, draw a cumulative frequency graph for your table.
| 2)

N
Leave
blank

14
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Leav?
blank
A
100 = G
Cumulative A
frequency
80
60
S0
40
20
0] 20 40 80 100 120 g
meAmn
Amount spent (£r)
(c) Use your graph to find an estimate for the median amount spent.
.46
Q18
(Total 4 marks) 7
19. The table shows some expressions.
a, b, ¢ and d represent lengths.
7 and 2 are numbers that have no dimensions.
abc % nbe ab+cd | a(a+ b) bc?
V|V v
Three of the expressions could represent areas.
Tick (v) the boxes underneath these three expressions. Q19
(Total 3 marks)
15
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1 Leave
blank
20. B
Diagram NOT
accurately drawn

@)
Diagram NOT
E £ accurately drawn
D .
D, E and F are points on the circumference of a circle, centre Q.
Angle DOF = 130°.
(b) (i) Work out the size of angle DEF.
(ii) Give a reason for your answer.
A !ug‘{’&—"c&( at cetre 1< toe &
...... sudtecded ot cicconference
@ 20
B (Total 4 marks) P‘\

C

A, B and C are points on the circumference of a circle, centre O.
AC is a diameter of the circle.

(a) (i) Write down the size of angle ABC.

(ii) Give a reason for your answer.

. . . - o
L m a S'e_mq-—ur(,(-l, = 40

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

N 3 2 0 8 1 R A0 1 6 2 4



Leave
blank
21. Matthew puts 3 red counters and 5 blue counters in a bag.
He takes at random a counter from the bag.
He writes down the colour of Ehe counter.
He puts the counter in the bag again.
He then takes at random a second counter from the bag.
(a) Complete the probability tree diagram.
Ist counter 2nd counter
3
8 Red % » ; :_i
&
3 Red
8 <.
8 - Blue
K Red
S
"2" : Blue

e | BI
g - 2)

(b) Work out the probability that Matthew takes two red counters.

G

—

........... &%...
Q) Q21
(Total 4 marks) T

22. (a) Factorise fully 6x2 + 9xy
St (Z 2+ 3\3>
2)
(b) Expand and simplify (2x +5)(x-2)
25 +Sx —4x —10
20 t+x -10

Q) Q22
(Total 4 marks) T

J/
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23. The incomplete histogram and table give some information about the distances some
teachers travel to school.

A

¢

Frequency
density

3

0 10 20 30 40 50 60
Distance (d km)

(a) Use the information in the histogram to complete the frequency table.

Distance (d km) Frequency
0<d<s 15
5<d< 10 20
10<d <20 29 2-S+10
20<d < 40 A 0-8¢ 20
40<d <60 10 0- %20
@
(b) Use the information in the table to complete the histogram.
0))

(Total 3 marks)

~
Leave
blank

Q23
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N
Leave
blank

24. Express the recurring decimal 0.213 as a fraction.

Lek > = 0.21313
oo =2\ .3 303
7%9( - 2.1
9905 = 2!\
x = 20
990
2))
.a90... Q24

1

25. (a) Write down the value of 492 - / 4— i . _7

(b) Write V45 in the form k\/_ where £ is an integer.

av§ = =3[

(1 Q25

(Total 2 marks)

J/
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26.

(As AYE, €A B )

AD = dC
AR = €¢
En = €D
Co'mru-ﬂ.v\‘-

D

In the diagram, 4B = BC = CD = DA.

eﬁ/val sides
giu." ,{;‘l(‘

Diagram NOT
accurately drawn

Prove that triangle ADB is congruent to triangle CDB.

COmm b So'ole.

SsS.

Q26

¥

Leave
blank

(Total 3 marks)
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Leave
blank
27. The diagram shows a sketch of the curve y = sinx° for 0 < x < 360
Y
l -
0.54
0 90 18 270 60 g x
-0.54
_1-
The exact value of sin60° = £
(a) Write down the exact value of
(i) sin120°, ~N3
B
(i) sin240°, 1
2
)
(b) On the grid below, sketch the graph of y = 4sin2x° for 0 < x < 360
WA
(AR [1\
/RN RN
1
0 9P 130 2’l0 3p0 &
-1 \
i \\ [l
3 \
- @ |
(Total 4 marks) T
21
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28. Solve the simultaneous equations
x+3y? =35 @
BN

Colsk s /3 i~ ©
«' + (3xaDN =€
22 49 4l + 1 =5
16 + bx — 4
Tt 43 -2

(Sx-20 +1) =0

= 0
= O

E e §>L—2 = O Or l=“|
- 2
fi . NLC" DL:—\
x = 2 V):‘g(-()ac—/
\'Jl«\—(—\ p(:% 13 - ,‘Z{‘
7T
- 2 |
b__zxf*
Y = %H
:L‘ A )
1% N S
_ -l _ =2
OT X = veerirrereenenens P T reeieeereeeneens

(Total 6 marks)

Leave
blank

Q28

¥

TOTAL FOR PAPER: 100 MARKS

END
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