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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 =4’

Surface area of sphere = 477’

N

In any triangle ABC

. b
Sine Rule ,a === d
sind sinB sinC

Cosine Rule &= >+ >~ 2bc cos 4

Area of triangle =1ab sin C

Volume of cone = %nrzh

Curved surface area of cone = v/

7N
/N

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

v —bt./(b* —4ac)
B 2a
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Answer ALL TWENTY FIVE questions.

Write your answers in the spaces provided.
You must write down all stages in your working.

1. There are 3 red pens, 4 blue pens and 5 black pens in a box.
Sameena takes a pen, at random, from the box.

(a) Write down the probability that she takes a black pen.

P(BMLK) h '3—;z++ = ;393 =3

(b) Write down the probability that Sameena takes a pen that is not black.

P(f\OL‘ blaah) & p( Recl oc Blut)

- % Ll T b F
| - ‘ . . Lo B SR s
Alke r‘.vijimlv\)i 'P(ﬂ«’)t bt&CR) = 1 =P L’IAQK) = 8 I—b.i)? = IEN (1) Ql

(Total 3 marks)

2. Use your calculator to work out

22.4 x 14.5
8.5 %32

Write down all the figures on your calculator display.

(1. 9ot FC+ 7+

(Total 2 marks)

3

H 2 n 2 2 A n 2 2 ’



Leave
blank
3. The scatter graph shows information for some weather stations.
It shows the height of each weather station above sea level (m) and the mean July midday
temperature (°C) for that weather station.
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Mean July midday temperature (°C)
The table shows this information for two more weather stations.
Height of weather station above sea level (m) 1000 | 500
Mean July midday temperature (°C) 20 22
(a) Plot this information on the scatter graph.
(1)
(b) What type of correlation does this scatter graph show?
N *?i)al:"\’ﬁ’- coveelatio N
(1)
(c) Draw a line of best fit on the scatter graph.
(1)

U000 0 0
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A weather station is 1800 metres above sea level.
(d) Estimate the mean July midday temperature for this weather station.
.
.................. 3 0
(1)
At another weather station the mean July midday temperature is 18°C.
(e) Estimate the height above sea level of this weather station.
l1Htoo
n Q3
(Total S marks)
; A ;
65° 585
Diagram NOT
accurately drawn
J;O
e \ D
AB is parallel to CD.
(i) Write down the value of y.
s
(i1) Give a reason for your answer.
.D\Ltfl_,f' el C)M,\S\ 2 L l N G Z S]\ N L o ’) AT L QC":L&"\.;Q, » Q4
--------------------------------- f- sesssessersrresrrrnasenarrranssnansnnnasnnnshosnnane D R e I ) —_—
(Total 2 marks)
5
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5. Here are the front elevation, side elevation and the plan of a 3-D shape.
Front elevation Side elevation
Plan
In the space below, draw a sketch of the 3-D shape.
Q5

(Total 2 marks)
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6. Here are the first four terms of an arithmetic sequence. '
3 8 11 14
Find an expression, in terms of #, for the nth term of the sequence.
n— 2 3 Le 2
ﬁ(n)—_~) oy % ST I A e
| ANV N W
) EFFJ:’J\C-{« ' @ 3 9 3
An)= 3n+ 2 ARSI
(Total 2 marks)
7. The equation
x}+2x=26
has a solution between 2 and 3
Use a trial and improvement method to find this solution.
Give your answer correct to one decimal place.
You must show all your working.
x| xP+ Lo
— i SR IS SRS e )
.5 l 20698 ——5 K %t
2-8 | AFRSSL —> >2aé
2-F | 25-0%3 O
1.94 | 02945 ——y 226
92.F & X £ 23S
=) = 1-?‘(7 . p-).
" B Q7

(Total 4 marks)

,
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. 60 students take a science test.
The test is marked out of 50.

This table shows information about the students’ marks.

Science mark | 0-10 | 11-20 | 21-30 | 3140 | 41-50
Frequency 4 13 17 19 7
On the grid, draw a frequency polygon to show this information.
A
20
\\
: N
15 \
Frequency / \
10 7
5 ){/
0 >
0 10 20 30 40 50

Science mark

(Total 2 marks)
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blank
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9,

Diagram NOT
accurately drawn

In this quadrilateral, the sizes of the angles, in degrees, are

x+ 10
2x
2x
50

(a) Use this information to write down an equation in terms of x.
Ty PR PRAT oy B A

=% Tocd o = 3L

SN 4+ D = 36O
2)
(b) Work out the value of x.
¢ = __B_("_?_._—_.g_-—_ ’399 = (;c;')9
< s
. )
1= 1R s
G Q9
(Total 5 marks)

9
L 0 O A =
H 2 1 n 2 92 A N a 2 A~
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10. A garage sells British cars and foreign cars.

The ratio of the number of British cars sold to the number of foreign cars sold is 2 : 7

The garage sells 45 cars in one week.

(a) Work out the number of British cars the garage sold that week.

—

S K(l -_«_H’('?S PEEEPERIe

A+ T
O
2)
A car tyre costs £80 plus VAT at 17—; Vo
(b) Work out the total cost of the tyre.
RO + (+.5 ¥ S”))
e
lor wihon lf“\amk onseek Lo 1bs Shodhand ‘:‘r"" REreY
2ok LIFE = f 4. 00
3)
The value of a new car is £12000
The value of the car depreciates by 20% per year.
(c¢) Work out the value of the car after 2 years.
. = 4T LR O
‘2,'-90-'5—9 X 28 o £ "L%
3) Q10
(Total 8 marks) | |
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11. (a) Simplify 4a+3c-2a+c
Vo + b
1)
®  S=—a
2
Find the value of S when =3 and a = %
: F . R
| a 2\ =t (9 - 9 . — or U125
5 - )Y = N1
s=. 1125
(2)
(c) Factorise x*>—5x
Ja( o= Sy
....................... (2.)
(d) Expand and simplify E+DEx+4) = o+ U4 3D+ 1)
b+ Fo¢ + 1 |
Sé 4§ ae 13
(2)
(¢) Factorise *+ 8y + 15
(ﬂ * S‘)(O : 3 ) Ltjﬁb 5*)(3‘5"‘ 3 )
(Total 9 marks)
I
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12. A shop sells mobile phones.

The table shows the number of mobile phones sold each month from January to May.

Jan Feb Mar Apr May

70 64 73 85 91

(a) Work out the percentage increase in the number of mobile phones sold from |
April to May.
Give your answer correct to 3 significant figures.

QU-35 X £y = _.Z‘Oé Yo (Bgfj)

(b) Work out the 3-month moving averages for the information in the table.
The first one has been worked out for you.

(Total S marks)
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= 3 % Diagram NOT
accurately drawn
10 cm
g TS S v
S
<+ 4cm»>
A solid cylinder has a radius of 4 cm and a height of 10 cm.
(a) Work out the volume of the cylinder.
Give your answer correct to 3 significant figures.
Volume O{T <9 Lo s = W1 2 |
— TT(%L)(I())
- LCOTT = ey cw\j(gca(‘\ )
<o 3 3
........................................ cm
2
The cylinder is made from wood.
The density of the wood is 0.6 grams per cm’.
(b) Work out the mass of the cylinder.
Give your answer correct to 3 significant figures.
: S 1lass i
Dz,r\s;l‘a Volume
=R A .
2=z
ﬂ) YAoss = @ g (l(—,- &y ) .................. SO .......... grams |
' - wmg, L3l @ o
(Total 4 marks) |
RO 0 1 Tarmover
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14.

Diagram NOT
accurately drawn

7 cm

C
B 8 cm

ABC is a right-angled triangle.
AB=7cm,
BC =8 em.

(a) Work out the area of the triangle.

RAreon = “’i‘ X base x ‘f\&ﬁg\ﬁ‘

= AFURY = S =28 a0

............................. cm?
2
(b) Work out the length of AC.
Give your answer correct to 2 decimal places.
2 2 &
Act = F+ &
> Ac = [FP+E?
o i3 :
e 2.3
= 10. (3 em (Ad p.). 3)

14

O



D
32 mm
Y [
F 46 mm =
DEF is another right-angled triangle.
DE =32 mm,
FE =46 mm.

(c) Calculate the size of angle y.
Give your answer correct to 1 decimal place.

-

0

EG-\:\ \O =

4G

R L
ey e )

= 35 (1d po)

Leave
blank

Diagram NOT
accurately drawn

0 0 0 O O O

(Total 8 marks)
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15.

-8

Triangle A is reflected in the x-axis to give triangle B.
Triangle B is reflected in the line x = 1 to give triangle C.

Describe the single transformation that takes triangle A to triangle C.

(Total 3 marks)
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16. (a) Express 252 as a product of its prime factors.

NS = AX1%E6
= AR R &3
=9 g ax 3Ix Gl
= g% Lg AxX 3% £

James thinks of two numbers.

He says “The Highest Common Factor (HCF) of my two numbers is 3
The Lowest Common Multiple (LCM) of my two numbers is 45”

(b) Write down two numbers that James could be thinking of.
ws™= 3% 3 X ST
|Fattors of 4s~ &< B, v

e - (p_ 1 "5’.} - 3

| Lem { st (] ........ and o
3 Qisé
(Total 6 marks) |
17. The number of atoms in one kilogram of helium is 1.51 x 102
Calculate the number of atoms in 20 kilograms of helium.
Give your answer in standard form.
26 LY
no % LSIXIOT = 3Z.02X 10
: L
2.0 %% KD

(Total 2 marks)

T
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18. The region R satisfies the inequalities |

x22, yz21, x+y<6

On the grid below, draw straight lines and use shading to show the region R.
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19.

Diagram NOT
accurately drawn

TS

0

The diagram shows a sector of a circle, centre O.
The radius of the circle is 13 cm.
The angle of the sector is 150°.

Calculate the area of the sector.
Give your answer correct to 3 significant figures.

= TR |
15 9 & 30
26

= _%'T"(l3 )

= 221 le(gs—ﬁ- j

O

.............................................. cm? _._Q1_9

(Total 2 marks)

19
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20. g is inversely proportional to the square of 7.
Whent=4,q9g=28.5
(a) Find a formula for ¢ in terms of 7.
gF § i
R T
| . R
| :> OL - t 3
B-5 = jl 136
¢ L
: o o . _ 136 'y g G e
= R = %“m('é)'— 156 - .QOL-— - A3)
| (b) Calculate the value of ¢ when 7 =5
i e . = o488 & o
GL"; ,_;—f—-'-u __S__T—— = SHH”
i - 23
S -G
@ Q20

(Total 4 marks)

20
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21. The incomplete histogram and table show information about the weights of some
containers.
Ferea .
R VIR TO faboe. .
Weight (w) in kg Frequency fio s Dm"‘j = class Width
0<w < 1000 16 o+ VA
1000 < w < 2000 L DO g
2000 <w < 4000 20 -0
4000 <w < 6000 16 0-00%
6000 < w < 8000 1.2 Rl
8000 < w < 12000 8 0.0 )
(a) Use the information in the histogram to complete the table.
2)
(b) Use the information in the table to complete the histogram.
2)
A
4 1T |
Frequency ! :
density
EReTT4 =
0.0}
2.9iy
|
D.0j |
2208
0.0 ‘//
7
A
Q. DY 7 ,,/
Val ,/f ’1/ —
Va (// |
9.00 ra b
PP j’J, I ,: ]
<A 4 7 1 A 17
O ' PV 7 Ll B 7 I -
2000 4000 6000 8000 10000 12000
Weight (w) in kg Q21
(Total 4 marks) T

A
A 00 0 A Tarn over
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22.

Katy drove for 238 miles, correct to the nearest mile.
She used 27.3 litres of petrol, to the nearest tenth of a litre.

Number of miles travelled
Number of litres of petrol used

Petrol consumption =

Work out the upper bound for the petrol consumption for Katy’s journey.

Give your answer correct to 2 decimal places.

AU e N il
Bg _), = 8 FS MLQ{{) per Lilre (l-’/t

17+ 25

P )

... miles per litre

(Total 3 marks)

Leave
blank

Q22

22
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| 23. (a) Show that the equation plank :
! 5§ A=3x ;
| x+2  x-1 i
{ can be rearranged to give  3x*+7x—13=0 ‘
| |
| 5‘(1-1) = ('JCL—J— ?_jbr':))?(_ ) ;
[
soL-8 = 4R -B G~ x |
T Tl -l Re A o
=> 3 DCZ + Fo - 13 = o ,
|
|
| )
(b) Solve 3x2+7x—13=0
Give your solutions correct to 2 decimal places. ‘
| E
~ = T f:;is/bl_ﬁ-f‘ﬂé. i b, (C)\) L,}C):(i?'—»,?) !
2
= = —F £ f{F-udD) _ -F L] 208
2(3) é -
| |
= tan(adop)- e =& ST B
| I
| .
. O - i o
| 3) Q3
| (Total 6 marks) [
e = e 23
A 8O 0 0RO 0 Tura over
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24.
A
Diagram NOT
accurately drawn
10 m
12m
o
15 i
B

ABC is a triangle.
AB=12m.
AC=10m.
BC = 15m.

Calculate the size of angle BAC.
Give your answer correct to one decimal place.

2 oRine ruld

o = P+ e* = Abe 203 K

=> ls"‘z' = iQ\}L‘\‘" lOl“ I)—((Q>(’O>LOBA

=y coz A = W0 -ast 1
| 2 (12)(15) MO
A= cos“'('(f ) - 25 5 (1d.p-).
24D
RE-S ° lou
(Total 3 marks) .
-~
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25.

Diagram NOT
accurately drawn
(3,175)

1,7

v

The sketch shows a curve with equation
y = ka*
where k and a are constants, and a > 0
The curve passes through the points (1,7) and (3, 175).

Calculate the value of £ and the value of a.

= Ra e &D
I+ = Ra® - - )
s O
Crosen DI BB oLy

<

| _ e PEN - il et o J L =
@R A Dz |F

P

:ﬁr\@-"?': SR

2
> k=X :=1F

Yol B Lf' k= Lf ...................

(JI\

(Total 3 marks)

TOTAL FOR PAPER: 100 MARKS

END
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