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('You must have: Ruler graduated in centimetres and millimetres, Total Marks
protractor, pair of compasses, pen, HB pencil, eraser, calculator. CSRC"
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Instructions

Use black ink or ball-point pen.

Fill in the boxes at the top of this page with your name,
centre number and candidate number.

Answer all questions.

Answer the questions in the spaces provided

— there may be more space than you need.

You must show all your working.

Diagrams are NOT accurately drawn, unless otherwise indicated.

Calculators may be used.

If your calculator does not have a 7 button, take the value of 7 to be

3.142 unless the question instructs otherwise.

Information

The total mark for this paper is 80.
The marks for each question are shown in brackets

— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
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Keep an eye on the time.,
Try to answer every question.
Check your answers if you have time at the end.

A

T

Turn over »

earson



Answer ALL questions.
Werite your answers in the spaces provided.

You must write down all the stages in your working,.

1 The table shows the probabilities that a biased dice will land on 2, on 3, on 4, on 5 and on 6

Number on dice 1 2 3 4 5 6

Probability 031 0.17 0.18 0.09 0.15 0.1

Neymar rolls the biased dice 200 times.

Work out an estimate for the total number of times the dice will land on 1 or on 3

0.31+0.18 =z 0.4949
\\ it
o449 x 200 =98
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2 On Saturday, some adults and some children were in a theatre.
The ratio of the number of adults to the number of children was 5 : 2

Each person had a seat in the Circle or had a seat in the Stalls.

% of the children had seats in the Stalls.
117 children had seats in the Circle.

There are exactly 2600 seats in the theatre.

On this Saturday, were there people on more than 60% of the seats?
You must show how you get your answer.
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1638 100 = 63% A |
2600

Yes, mare Gron 60% (63%/.) of seoks were token |
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3 The diagram shows a prism with a cross section in the shape of a trapezium.

0.5m

/ '\ side

On the centimetre grid below, draw the front elevation and the side elevation of the prism
Use a scale of 2cm to 1 m.
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(Total for Question 3 is 4 marks)
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4 Olly drove 56 km from Liverpool to Manchester.

NHINSAN

KK

He then drove 61 km from Manchester to Sheffield.

\
Olly’s average speed from Liverpool to Manchester was 70 km/h. J
Olly took 75 minutes to drive from Manchester to Sheffield. i

(a) Work out Olly’s average speed for his total drive from Liverpool to Sheffield.

%
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Janie drove from Barnsley to York.

Janie’s average speed from Barnsley to Leeds was 80 km/h.
Her average speed from Leeds to York was 60 km/h.

Janie says that the average speed from Barnsley to York can be found by working out the
mean of 80 km/h and 60 km/h.

(b) If Janie is correct, what does this tell you about the two parts of Janie’s journey?

.............. mthcbmc.&om%m'm\:bbomcdswswbo
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___(Total for Question 4 is 5 marks)
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ABC and EDC are straight lines.
EA is parallel to DB.

EC=8.1cm.
DC=54cm,
DB =2.6cm.

(a) Work out the length of AL.

WSM scole foctor = S :Bl

AE = 2.6X\-S
=39

AC=6.15 cm,
(b) Work out the length of 4B.
8C = 615 = 1.5 = L. | B
AB =6\D -~ )
= 2.0
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6 Anil wants to invest £25000 for 3 years in a bank.

Personal Bank Secure Bank
Compound Interest Compound Interest
2% for each year 4.3% for the first year
0.9% for each extra year

. T : ; M1 g correct We
Which bank will give Anil the most interest at the end of 3 years? of Senul e

You must show all your working.
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3 : “ both
Personal Banlc: £25000 x 1:02° = £26,530-20 g's_ e

Secire Barle: £25000 X1.043 X 10097 = £26, 5464
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 (Total for Question 6 is 3 marks)

7 A number, n, is rounded to 2 decimal places.
The result is 4.76

Using inequalities, write down the error interval for .
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|
|

frequency

g
[&]
L |
g =
[&] (] = N “ ]
= . T e = 9 | _
- m|||,| 6 1
i I o .,m% i
= I I I 2 | % | _
.80 T O S [ = | |
g5 EEBEE IEEREEEmEE =R & _
; i s £9 4
= = N N T T —_ e o
: T 2 2 |
—
= S M I I = /5 m M
S - R e s 5 = !
«© ENES A =S S~ ,
n == T ARES S I L 1 O =S 2y b / | v
L t v~ = «\\’_\_ 7_
b= I I N N - E e 3 _
gl L U &) = rJ.1I| u |
m - - I I EEEE R = 7] 0 |
& Smmasamma: Z Z __
f B 8 2, |
5 B O B T o 2 o 2 ¥ __
— 1 H 15} 13 2 |
= =
: : feas: = £ 32
2 T O = 3
2 w ] ] M B s , |
= B MSSEEENSE NN SESEE ARNEEEEEEN 5 o) f _;,
- EEE e HiiE . - ° = .@
= n = =
o, —+ : - — = _
£ = T i - |
H'E | 3
o3 0 5 O R = | _
WJ T o T T S ...“ | |
2 NN ENENE EN S _ |
(] HEERN T ET T NN HEEEE [ i | SRR | |
= < m ] _
= = g
£ E
) b7
.m =
-
g =
= o]
% =
= o
= =
= o]

|
|

4 8 1 4 8 R A 0 8 2 4

P

U 00 A 0 A



DONOTWRITEINTHIS ARER .~

24

N
E
%

b ok ", N AD NI NIRRT RN T T N E % . A AT AT " #
WA AR F e \\ X (K7 A XX & & & X - HXH P < A e e o 2axd » R - e

AN NN R
: [\

The diagram shows triangle A drawn on a grid.
¥
5 —— e
—— —4
B o |, -
— SS—) H—— 3 S <
/s
p A
— A 2 .
/s
= — 1 ,‘__;_(__7 - —
Ve
P
-5 -4 3 =2 1.8 1 2 3 4 5 x
/ 1 ) )
s/ e - 3.
s i3 ‘b‘c"{‘ii)'*i B
p ) CoOvre_ T

p 6
s ] T3 ) - e “R
// _4 E r|) ‘ {—"L eir |
Cr L\i'\c)l@_ Cand O

-5 - co \'v'k':: (,1.'

Kyle reflects triangle A in the x-axis to get triangle B.
He then reflects triangle B in the line y = x to get triangle C.

Amy reflects triangle A in the line y = x to get triangle D.
She is then going to reflect triangle D in the x-axis to get triangle E.

Amy says that triangle E should be in the same position as triangle C.

Is Amy correct?

You must show how you get your answer.
No , s\he 18 ‘eovreck as Shown on e d;o»av—omn aloove.
Cand € are v different posbong ., |

_(Total for Question 9 is 3 marks)

9

R R0 YO0 rum over »
P 4 81 4 8 R A0 9 2 4




10 The table shows some information about eight planets.
Planet | Distance from Earth (km) |  Mass (kg)
Earth 0| sexae
Jup1ter 77 _629 X 108 o 1898 x 107
Mars | 7. 83’7;7167 7 6. 42 ><_{(_)2_3
Mercurf 7 7 9 17 x 167___ | 3 302 x 10%
Neptune _ 4.35 x 10° | 1.024 x 10*
_S;l-tur-n - 1.28 x 10° B 5_6_8_><_-102"
7Ul‘amT877ﬂ 272 ><_ _159 - 8.6 683 X 1@77
Venus | 4l4x 100 | 4869 x 10"
(a) Write down the name of the planet with the greatest mass. B \
B FUT-ts
(1)

(b) Find the difference between the mass of Venus and the mass of Mercury.

L 86A X (O~ 3.302.%10%° = 4 6388 % 10

Al

4.5388 x.107"

(1)
Nishat says that Neptune is over a hundred times further away from Earth than Venus is.

(¢) Is Nishat right?
You must show how you get your answer.

[\!\\ (4.35 x 1O

= 105 | Qap)

L4 x 10"
Nis\akt iS nort . Ne_‘omne s 1051 ties Aarter QNcud
from  Eorda thon Venus s . e |

(2)

||III|II| |||I|II| |||I| ||I||I|II| |I|I||I IIII |I||II|II ||I|| II||I ||I||I|I||II|

kg

(Total for Question 10 is 4 marks)
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(Total for Question 11 is 4 marks)
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' 12 There are 30 students in Mr Lear’s class. ' |
! 16 of the students are boys. |
| |
1 Two students from the class are chosen at random.
|

Mr Lear draws this probability tree diagram for this information.

1st student 2nd student
E boy
30
boy
E
‘ 30 E
’ 30 girl
i 16 boy
| 21
E 30
30
| girl
‘L
\,
E
30 girl

(a) Write down one thing that is wrong with the probabilities in the probability tree diagram.

Owen and Wasim play for the school football team.

The probability that Owen will score a goal in the next match is 0.4
The probability that Wasim will score a goal in the next match is 0.25

Mr Slater says, i
“The probability that both boys will score a goal in the next match is 0.4 + 0.25”

(b) Is Mr Slater right?
Give a reason for your answer.

Ml Has. praloakailisies. (asswensng . thok. tae.......
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~ (Total for Question 12 is 2 marks)
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] 13 The histogram shows some information about the ages of the 134 members of a sports club.
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density

Age in years

20% of the members of the sports club who are over 50 years of age are female.

Work out an estimate for the number of female members who are over 50 years of age.
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(Total for Question 13 is 3 marks)
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14 Here are some graphs.

A

B N

BN

yYa
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Y 4

V4

=V

=V
b= 4

In the table below, match each equation with the letter of its graph.

Equation

y =sinx

y =%+ 4y

y =2
4
Y=
X

P 4 8 1 4 8 R A 0 1 4 2 4

Graph
L _F ) ('-el ee )
| b

H

_ (Total for Question 14 is 3 marks)
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AEC and BED are straight lines.

Prove that triangle ABE and triangle DCE are similar.

You must give reasons for each stage of your working.
[

Ana\e BAE = Ahsle. EDC (}wss\es N e soune Sea_,e X |
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~ (Total for Question 15 is 3 marks)
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16 Using algebra, prove that 0.136 x 02 is equal in value to %
=4
r=z0.18363636:-- $S=0.22222:-- e
; IOs = 2.22222 3
Icor = 13.63636 o - . 2
Qs = 2 I Coviech E
QG = \35 ) aroress o EE
- = ----—-‘3‘5 S = -;:‘_ (”::J\\-Ve;-“"l‘ B
C‘ ol et "\&, Mecanneld /5
"3 &
22 Al
b ath ’(* roacheeS N
‘ 0‘-36 A O 2_ - _3.._;( &.. cCovvrecH e
T 22 9
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o - (Total for Question 16 is 3 marks)
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ONQ is a sector of a circle with centre O and radius 11 cm.

A is the point on ON and B is the point on OQ such that AOB ‘ !
is an equilateral triangle of side 7 cm. ‘

Calculate the area of the shaded region as a percentage of the area of the sector ONQ.
Give your answer correct to 1 decimal place.

A\‘CQ OP sector ONQ = é(_)__ K TTX ( li l'f) ] oY !‘t(_\ YV TC 33
360 = {\'h(-,\ ouea cf['
Seclor
- = 12l
g (v&b“\
prea f trange OAG = - xTxTsin 60* Pl cormed grocey
CF B (= '(z\-\'\\.l (‘J e c-,‘fi'

Al ety oves ~ 493 SALS )\e
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= 66.5%. (dp)

A\ |

L8608 iy

S ~ (Total for Question 17 is 5 marks)
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18 165 x2°=8
Work out the exact value of x.
i
s x
6 x 2 = &
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(Total for Question 18 is 3 marks)

SN
W20

SRV SN

7
2
X

RIRKK

RN AN

g

\/\/ ‘v\-"? A
9a5 K

X

X,

PN OO

o
M

7z RTENTS
PN IV
RSN

JUY SIHIN

-~ ~
el
N

18

P 4 8 1 4 8 R A 0 1 8 2 4



£42Z %—8 . ; : +b
- can be written as a single fraction in the form ik

-3 x+3 x =9
where a and b are integers.

19 2—

Work out the value of @ and the value of b.

xr2 oc-b 2 (o~ 3) (oo+ ) — (oot 2) (ot 3) ~ (oe — &)c-3)

- i x+3 ' (e -3)(c+3) M| &8 c,.{: o~
CosvrecT »
- " chepol [
CO Pt U
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20 The diagram shows part of the graph of

A
(2)
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M

2x +3 where x
{ =

2

0
- 2x+3 = L+ Y

(a) By drawing a suitable straight line, use your graph to find estimates for the solutions
of x*—3x—1

(b) Calculate an estimate for the gradient of the graph at the point P.

P is the point on the graph of y =x

)

3

(Total for Question 20 is 5 marks)
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21 The diagram shows 3 identical circles inside a rectangle.
Each circle touches the other two circles and the sides of the rectangle, as shown in
the diagram. i
¢ —bicth ——>
The radius of each circle is 24 mm.
Work out the area of the rectangle._ Bl nobticea thel
Give your answer correct to 3 significant figures. '
Ce ;-‘;-t e (J.f-
Circtes fovms )
24 h2 = 4-8*- 24 = an  egua \etevel
Aiaiasie. -
= 1798 Y
h=24]3 em | |
":Y\ \ %%T_’\ C\S L‘k_ ;\i L,‘-\'-\‘ C:}‘f b’ b (L‘-\(: “)
USThe o STatrble Pradhaeh -
o
. = 24§33+ 2x 24
He&g’\t QP re.c.t:o.r\alc = &
= 4842403 en A helicld cnel fo .
L S LI (‘1. \,\ Covre _C\"
; le = 96
Niddn of reckoy 3 e
? L L R S
Asea of rtc:co.rﬁle = (48 +2u-{3) x 6.
= 859%.645 -
= 8600 em? (3sf.)
/
£ |
(Total for Question 21 is 4 marks)
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22 Here are the first five terms of a sequence.
4 11 22 37 56

Find an expression, in terms of n, for the nth term of this sequence.

b I 292 31 SG
~_ ~___ Nt b ~__

+1 + 0 15 +\9

+4 + 4% + Y%

22 2 8 18 32 SO

+2 +3 * 4 S v e

A

(Total for Question 22 is 3 marks)
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23 L is the circle with equation x* + y*=4

P(%,?] is a point on L.

Find an equation of the tangent to L at the point P.

'T"o.nse.nb ok P s

perpuddw\w o roghius Of,

-
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31

Iw

p = = = ;. Grodl £ = -
CGvaduenc. oF 3/, 3 aduet of l:o.nsen

\,.—-;
. .31
=T
Al covrect
e E =_§~_}_—_ (x_,g_) erockien
5 2~ 2 J
g= -3 A I ML correct subs
1Y Teste oo ‘:‘5?«1—_"1‘&3‘{‘1'
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(Total for Question 23 is 3 marks)
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