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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 z button, take the value of r 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.
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Read each question carefully before you start to answer it.
Keep an eye on the time.
Try to answer every question.

Check your answers if you have time at the end.
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Answer ALL questions,
Write 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 "y

Number on dice 1 2 3 4 5 6

Probability o3| 017 | 018 | 009 | 015 | 01

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

0.1 1-0.69=0. 3|
to.18
0.0%
3":-, 200 x O.R = 3(
3ct62 =9%
oW land A
e WV lnd on o der a3

(Total for Question 1 is 3 mnrks B1
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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.

(0% of 2600 = | BEO seots

IS¢ o
7
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7 Total
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(Total for Question 2 is § markm
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3 The diagram shows a prism with a cross section in the shape of a trapezium, v
0.5m
/' side
front
On the centimetre grid below, draw the front elevation and the side elevation of the prism.
Use a scale of 2 em to 1 m.
Fr O
N ‘
AN Side-Flauakian
em P4
e \ doey
AT 20
(Total for Question 3 is 4 marks{ 3 | [3 |
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Olly drove 56 km from Liverpool to Manchester. \ton
He then drove 61 km from Manchester to Sheffield. Jpeed= ‘?:?w &c‘g
]

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

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

Lwverpoo\ 1o Mandneste r— Totol &Umjm

56141‘? 4% pins 2%+ %15 =R
10 wem(in k3 Sem 5Pf‘<! x TimZ = Distandg
. T 5 =
BQ-:"IO-,--_{ L J:"g 123{*1:'\50‘3{-%& SP&L&
% x60 = 43 | SR = Time
o2
March@®ter Yo Shatield =1 = 16
‘TOzm/h €=
aEmins
70

o '-_"g“"’- L%mpefrﬁm

TS = 37 Bem X
% > el ke
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?

JTore. . hed o araneed gho cmrstaxﬂspefzd
® aou wrw_m,aum%z%p@zd D

YD\ H/\‘Q M'QM (Total for Question 4 is 5 mark@
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ABC and EDC are straight lines.
EA is parallel to DB.

EC=8.1cm.
DC=5.4cm. S u
DB =2.6 cm.

(a) Work out the length of 4E. o2 - 6 X |5 = 39

......................... -3c1 cm
ef2] v
AC =6.15 em.
(b) Work out the length of AB.
__é_“__‘:?_—— = L)
1D
S T
/ e[l] v

(Total for Question 5 is 4 marks[ 3 | [3 |
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Which bank will give Anil the most interest at the end of 3 years?

You must show all your working.

Personal Ranic Secure Ranie

2% off2S OO0 £25,000 100
4506 = 500

OO -10x3=
{25 2500+ 100. |80

g Cxusaoe
+$?OOC) 4

o
P TR
S £27 180 &+ 100x9 9
:E:'zesao.:z - 100 X2 YO
—‘SBO.SO‘—I' _Q_"; [@()1._'21_‘(_‘__35-
{21060 .60 G AT IS S 100 X0

= 246 34915

Al Srodld nust £276 €0 <9
‘)‘ V\ Bef—um BQI\ L (Total for Question 6 is 3 marm

7 A number, n, is rounded to 2 decimal places

The result is 4.76 ‘ A B = 4 1 E) S

Using inequalities, write down the error interval for n.

4. 168
4.185<n %%5

(Total for Question 7 is 2 marllsj__l -
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6 Anil wants to invest £25000 for 3 years in a bank. + 1 | Q06
Personal Bank Secure Bank
Compound Interest Compound Interest
2% for each year 4.3% for the first year
0.9% for each extra year

V=B 4% 165 v [1] Qo7
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8 The cumulative frequency graph shows some information about the heights, in cm, v cﬂ Q08
of 60 students. 4
. :
60
50
(N
40 /
Cumulative [
frequency
30
20
10
0 ' - >
120 130 140 150 160 170
Height (cm) ;
Work out an estimate for the number of these students with a height greater than 160 cm.
(Total for Question 8 is 2 marks) 2_]
A .
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9 The diagram shows triangle A drawn on a grid.

Vi
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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.

Am
n VMG qu'&ior\ ar tvwanale ¢

=V

S ONot  carneck-. TR fre  Wans +r'\c1r8(1 E

ske_ should

wo\eck %P‘\m(atQ D on e %“ axis

(Total for Question 9 is 3 marl@I
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10 The table shows some information about eight planets.

Planet Distance from Earth (km) Mass (kg)

Earth 0 5.97 x 10%#
Jupiter 6.29 x 10 1.898 x 10
Mars 7.83 x 107 6.42 x 10%
Mercury 9.17 x 107 3.302 x 10%
Neptune 4.35 x 10° 1.024 x 10%
Saturn 1.28 x 10° 5.68 x 10%
Uranus 2.72 x 10° 8.683 x 10%
Venus 4.14 x 107 4.869 x 10%

(a) Write down the name of the planet with the greatest mass. J_L;‘b\ he(—

*.
elals
et
ok,

.:f
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2
e

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

T 23
Q e AY O > —<%,3027<'©
=4 38RO

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

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

e 1o "‘%*wq_.:a.aoesx o?
N et o b \ux|O] | :
- i
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| a Oy ® &C Ahan 10g | 3

U 30% X ~104.07TZ ...

T o AL
(Total for Question 10 is 4 marks)-> E
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=20 §7142¢

= 20 STZR.
(Total for Question 11 is 4 markm
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%Q-Q Boe +20 o T2 6
|2 2 - | K
L +R6 - -0
e -
> & X 6
6o +
o= TS o | —-oc
(Jp]
+ = + =
| &
X\ x \Z
4156 = 12
oo+ b o Z e Sse



12 There are 30 students in Mr Lear’s class,
16 of the students are boys.

Two students from the class are chosen at random.
Mr Lear draws this probability tree diagram for this information.

1st student 2nd student
15 boy
30
boy
16
30 14
30 girl
16 boy
14 30
30
girl
13
30 girl

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

.......... W,?nd&udm-\pmhﬁhu\dbe.auk-o?ﬂq

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,
“The probability that both boys will score a goal in the next match is 0.4 + 0,257

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

T

8 Y
A%
3

(Total for Question 12 is 2 marh
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13 The histogram shows some information about the ages of the 134 members of a sports club

3] v [3] a1

4
3.0

2.5

2.0

Frequency
density

1.5

1.0

0.5

0 »
0 20 40 Bgp10 108y 1O 109

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.

B 2 )

?gyo:_.“{’t\k r o

X1 4= 35
&

DO I00 x20 =]

(Total for Question 13 is 3
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14 Here are some graphs.

A B C
Va4 VA Va4
——— . B '\ /\
0 x 0 x 0
D E F
Y4 Va4 ya
\/ 0 x 0 x 0
G H I
Va4 ya Ya
0 X ~ 0
In the table below, match each equation with the letter of its graph.
Equation Graph
y =sinx C
y =x"+4x p‘
M |v
4
y=3 T
(Total for Question 14 is 3 marks)
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15 A4, B, C and D are four points on the circumference of a circle. v
A
D
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.
OAnqus Been From tha  sams chord are equall
¢ m&:s ared a ot add to 130
N\%LQ CAR and COB are e SO e
becalge. @
Ava Lo
" PEC ond AER g dhe same
el @)
Arvgla DCEA ond ARE are aqid
PecSUR Ag@ N & triomle adg
Yo R and Share. 2 o thak
5 ot M DO (Total for Question 15 is 3 mar ]
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16 Using algebra, prove that 0.136 x 0.3 is equal in value to 315

aC =0-|‘.BG--. :}C:O.é
oo =& | BG . B¢ Ox=n .o
0% = . 3¢

1000 = =-\3Q?:G ‘?.j_o_;ﬁ:.g

- 1@ = 1 ag
—_ Qoc = 2
Q90 o =3 — ~ =2
o =_13% 9
990
) 35 = |
X T/ e
A0 9 =
(Total for Question 16 is 3 marksh3 | [3 |
\ ) &
16

WA —_




e

o o e o I o e o o N e N N K K A L N N A e o e R I e N L I N L LN I N N [ TN Tl P

17

Q

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.

2
TJTx 2= Areq of ciral S-_—I?" D-9

2 =T33
TTx 7 = 12| 7 a2
2\ ot¢

x60 =22l 1< IR
60 S = 4 IS
_—__"""‘-.
2
22\ 5 LA

%) Ko}
= 20 .9202070¢ = Awa of shodd
Sedkoy ™

\:' T — 20. 920207704

/

3.0234332077

= 30 \dp

(Total for Question 171:5:::: .
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18 16% x 2 =g+

Work out the exact value of x.

(Total for Question 18 is 3 marks]
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19 2-*F 2_x- g can be written as a single fraction in the form af * 2 vd

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

Work out the value of a and the value of b. 2
~ - D= t &
-— 2
2 o SR

4D~ = -9

@*@(:U%) _ G =12
X D4zt = X4 S 46 4 X2~ 9
(51—6)(:9:-3)

X Boe Lo 4 ¥ =X = e <k

DCQ‘r'&r‘_'*'G»

2
P2 =
-9 x°-9
b= .

(Total for Question 19 is 4 markE)Z | |2_|
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20 The diagram shows part of the graph of y=x?-2x+3

y
|
| /
\
I
1
I
A
N
-
i
) (o] .
1 i *
| T 1
| ] 1

(a) By drawing a suitable straight line, use your graph to find estimates for the solutions

of x*-3x-1=0

o=-% -\ -\ -4 |

J Jrimbeanin) o] L

P is the point on the graph of y =x?~2x+3 wherex =2 5
(b) Calculate an estimate for the gradient of the graph at the point P.

NN ] 3-0
Ctz—\ll 2-0

73
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21 The diagram shows 3 identical circles inside a rectangle.

the diagram.

Each circle touches the other two circles and the sides of the rectangle, as shown in

2

~

Q6 v

The radius of each circle is 24 mm.

Work out the area of the rectangle.
Give your answer correct to 3 significant figures.

K4 x4 = Y6mm

(Total for Question 21 is 4 mar
o

] v
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22 Here are the first five terms of a sequence. v

4 11 22 37 56

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

4 , w22 ) 3 , 26

W, 9

414/4

QA +btrC | 4o +2b+C

Aa + 3b +c_}\6o+&b+g

1] Q»

/
Rats Ba kK Roths
ooy 2 A
2a =&
o = o2
b=
(Total for Question 22 is 3 marlr.s-z' |I
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23 L is the circle with equation x*+ y*=4 m ey

P(%,-\-/-zi] is a point on L.

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

s, D \kam:r_ T

= 3

G, 4 =
Ya - Y | :Q"g‘ _ -3
‘:):.,2-3(...' G4 -_33 B =

2
- 2
N, = FC
F’T:%“ﬁ
o S x| t

(Total for Question 23 is 3 mar m
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