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\ Tracing paper may be used.

( You must have: Ruler graduated in centimetres and millimetres, Total Marks
protractor, pair of compasses, pen, HB pencil, eraser, calculator.
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Instructions
® Use black ink or ball-point pen.

@ Fillin the boxes at the top of this page with your name,

centre number and candidate number,

® Answer all questions,

You must show all your working.

Calculators may be used.

Information
® The total mark for this paper is 80.

Answer the questions in the spaces provided
- there may be more space than you need.

Diagrams are NOT accurately drawn, unless otherwise indicated.

® 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.

@ 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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If your calculator does not have a x button, take the value of 7 to be
3.142 unless the question instructs otherwise,
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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 vy

Number on dice 1 2 3 4 5 6

Probability 0.31 [ 017 | 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 l@m 3

No. | = l—(o,[‘-‘[+0.I$ko.0q+o.t§*0-ﬂ='O'%"

No.B = 0.1€ X200 = 26 = 22

NO. | = 0-3! X200 = 62 t2
200

36 2 o M, 49 x 507 charee
200 200 e

[ /
4142= 1%
26 +6L —q9¢ —7 200 98

(Total for Question 1 is 3 marks)- 3 [3 ]
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2 On Saturday, some adults and some children were in a theatre. a4 ¢ v
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 Zﬁ%ats in the theatre,

On this Saturday, were there people on more than 60% of the seats?
You must show how you get your answer,

CHILD KEN

—_—
SracLs ClRcLE
I+

- i .
R 13
1. .14- o| children
N¥Ix3 = %08 cnildren = 35| % Stalls
261 4 WF = 25,8 childen m %otal.
—_— T e —

Adults : childien

S 2 T2 s4= | act

263

134 xS = 220 adults.

——

Tote peopla:
36% 4+ 420 = 1238

128% - .
2600 - 04"953.
49.53... 7.
/4 ~507 No Humr—peee (55 tan (G

lowaes than (0 7 5‘“&%0{ with ’Jto!lc

3] oo

(Total for Question 2 is 5 mar
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On the centimetre grid below, draw the front elevation and the side elevation of the prism.
Use ascaleof 2cmto 1 m,
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4 Olly drove 56 km from Liverpool to Manchester.
~ He then drove 61 km from Manchester to Sheffield.
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 l_tis total drive from Liverpool to Sheffield.
LY H = 56km M>s=6lkm d - 9
- tokm/h P = Tkm[h S t
=2?|nin T IS min t
AS X456~ 61 I ,
)% — % [00=81.3
/ 5
W km/h.
831.3-Fo=11.% = 2= 5.¢S,
FO485.65 = #S.6%
........................ 3S.65
(o] v [0] Qo4a
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
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?
....................... Sha. dnu:m;stamﬂa,
........................................................................................................................................................................................................................ (@f" Im o0t
(Total for Question 4 is 5 markk0 ] [0 ]|
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ABC and EDC are straight lines.
EA is parallel to DB.

EC=28.1cm,
DC=54cm,
DB =2.6cm.

(a) Work out the length of AE.

9‘?_\ €c=2.645%=%
(-

AC=6.15 cm.

(b) Work out the length of AB.

)
b Z :

s-4

§:s.42 [L481 =5,

2.6x .48 = 3.8S | -AK

e e —
....................... 3q(2d~i‘)cm
e[2] *|[1] qosa
Cos A = b24c?-a?
oTAe Tl
2b¢
2 2 A
612 +38. 1 —3.350 ' (ans) = v
2 x 6-13x8.1
= 23.16747334( .
2.6 e[o] +|[o] qosb

S CLEY)

(Total for Question 5 is 4 marks] 2 | [1 |
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Please find the annotations at the end of the script.


Q05a
M1 correct method for AE 

A0 misread of 8.1 for 8 so inaccurate answer. 
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©| 6 Anil wants to invest £25000 for 3 years in a bank. "
Personal Bank Secure Bank

Compound Interest Compound Interest

X 2% for each year 4.3% for the first year

Z 0.9% for each extra year

:

z Which bank will give Anil the most interest at the end of 3 years?

e You must show all your working.

&

¥ M DECURE

y 25000 x |.013=;£16530.Q?. 25000x 1.043 = £26075
i 25000 x l-Oqu': £ 15452025
g

% 2SO00 - ans =" 452 .015

%

2 Mot than £2652%, 07 £2607S + £452. 025 =

: - the pesonal pank il £ 26522 625

g gve hes mask wfesesh

O-’HU 37&1(5.

(Total for Question 6 is 3 marm
v

7 A number, n, is rounded to 2 decimal places.
The result is 4,76

Using inequalities, write down the error interval for n.

0.005
4.76 + 0.005 = 4765 UA
4. 3¢ = 0.008% = 4.755 L3

(Total for Question 7 is 2 mark@
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8 The cumulative frequency graph shows some information about the heights, in cm, " -:‘

of 60 students.

Y
60 T
|
50
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.
A48
(Total for Question 8 is 2 marks] L | [1 |
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9 The diagram shows triangle A drawn on a grid.

VA

5

=Y

Is Amy correct?
You must show how you get your answer.

No Amy » not correct.

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.

3 ] Qu
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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 107
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.
CTORLTER
o] 1
(b) Find the difference between the mass of Venus and the mass of Mercury. :3
4.864 x10*Y _ 3 202 x10?? = 4.528exd*
..... 4. 5328 x0%7
o] «1
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. :
v (00K bigae~. .
beerone = 438 X107, 2, $359°00000 |
414 1N smaller flmn 437
. Nishat & gkt
@2] *|]
(Total for Question 10 is 4 marks)- %
\ )5

Please find the annotations at the end of the script.



Q10c
M0 N0 evidence of multiply by 100 or Neptune being divided by Venus.

A0 as no comparable values found to enable a conclusion to be made.
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3x—2_2x+5_l—x
3 6

dx -2 1% +*5 _ 1-x

—

4 3 ¢

3(3x-2) _ 4(2xrS )
12 12

Ax -~ 6
’ - ®oc +20
\2 12

xX -1 _ | =2¢

12 6
6x - 15¢ = |=x
2
b - 18¢L = F2L -FLx

FE>x = 228
x= 2.4923%0%6

]

x

(Total for Question 11 is 4 markm
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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.

Ist 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.

...................... h&m&m:mmﬂalmmmmﬁaumm
...................... Shedenk.. Ik showd. e ouk o FA

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 + 0.25”

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

.................... No. because.  the events dont  exclude. oach offws. Thuy. Cauld... .
..................... b sore. A poal 50 T should be  0.4x0.28 . |
ot o “ af] v

(Total for Question 12 uz
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A

3.0

2.5

%
%ﬂ

2.0

Frequency
density

1.5

1.0

0.5

0 20 40 56 60 80 100
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.

5 -606= 10x -4 =+'1 mem bess
60-~40 = 20 x6.F = 2| memba(x

35 membess M tutul over SO

HSx207 = F femal

(’l'otall'ort."@'nmimliiili‘hllartEI

3 [
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14 Here are some graphs.

A B C
VA ya Y
—_— . . ,-\ '
o] X 0 x 4] \i
D E F
Va4 Va ya
\/ 0 x 0 % 0 X
G H I
Ya Ya Ya
= . I —
0 X X 0 %
In the table below, match each equation with the letter of its graph. vy
Equation Graph
y =sinx D
y =x'+4x E
y=2 A
4 g
y=3 G
][]
(Total for Question 14 is 3 marks :
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15 A, B, C and D are four points on the circumference of a circle. m * Ql15

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.

’ Hnal“ fNM&d M fhe Some aic ane eoual . ABD W‘i QACD
an
e eqmal , @nd (DB and (AR o equal €0
T and CER

T Ronquo Wil ABE and DCE
rd
howe =~ 2. a.n%\m Mot afe u,ual- ﬂnjlw iﬂqfﬁantu.

T I80° .. 1IR0-a-b=c" and 4ho zd qn7u
e Huse fore ciml.

gl ’(‘riana,lm have all  fae soma anjl,eo,’tkﬁ.\, ax W%MM
similar,

2
(Total for Question 15 is 3 marksllzl

T

Please find the annotations at the end of the script.


Q15
C2 2 pairs of angles identified as being equal. Thus deduced that all 3 angles are the same so that triangles are similar. We can isw the two other angles AED and CEB.

C0 as no valid reasons given.


16 Using algebra, prove that 0.136 x 0.2 is equal in value to % v .
x= 0.136 Y=0%
I 00 Ox 136.36 ... - loazzﬂ--
0= [L2g. .. qb"l
A40x = 135 b-.-.,..'%-..
x =135 a
190
2k xy = L
47 23
%5 2 L
a0 T q ~ 33
__=_=:-———-—-=|—
(Tlltllfﬂl'QlHﬂOIlﬁli3lllll‘h|I
\. y
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17

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.

0B = N-F= {wm
TRIANG LE AREA =
4-21 ah

)

angles - equilakera) «;6. = 60°.. QoA=60
60

— .

) |
360 < TN =43.355451085 (o = AREA secpR

aNns -~ 24.5 = 8. 5SS4SI8S cm = AKER SHADED

[2] a7

REqI9n
26.85545 ¢S
63,355 asigs X000 = 61.%329...7
~ 61.3%
................... 6’3%
(Total for Question l7ll5mrh]Z|
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18 165 x 2" =84

Work out the exact value of x.

‘béxzng%

27 =

-t
3. 0!‘5'?'?_7?-’5'?,3

x = |.5S0F+ 863 bbF,

2 151 ()

T2

1.507863%F|

18

(Total for Question 18 is 3 marksh 01 [0
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x¥2 x-6 can be written as a single fraction in the form a;: +h
x=3 x+3 ¥ -9

where a and b are integers.

Work out the value of a and the value of b,
_ 2¢C + 2 _x-6
x*3 X +3

det+2 (D) se- ¢ (2= 3)

z - —_ —
(-x-'b)(xr's) (3¢=3) (3 +3)
4+
, - y(%:r.a-'z:zi-(, _ 73{-3'::.-6&1-!8
’Dci-—‘l > 7.9
2 - Sx e ~q9 x +1%
x*-~ q e
LT 49
2 -— — 9% + 24
o2 _q

D= e
(Total for Question 19 is 4 marksp | [2 |

[2]

U

19
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20 The diagram shows part of the graph of y=x?~2x+3
V4
\ i
0
Al
\ I
\
l@[ -[‘j ;
o ]

(a) By drawing a suitable straight line, use your graph to find estimates for the solutions
of x*-3x-1=0

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

b: mx +C

ﬁzmﬂ_ +3

-7 =lm ) % §f

,'-E—:M ........................... (3@ ..... f‘”
(Total for Question 20 is 5 marks 4
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the diagram.

(VL TH
(?.x'ZA)X'l =

RIPTH

+ ovalap ()

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

WIDTH

LENCTH

The radius of each circle is 24 mm.

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

46 mm
"'ﬂ_‘

24 +24 = 48mm

v [L] e

e, TN

(Total for Question 21 is 4 mar

T
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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 #, for the nth term of this sequence,

Atb+c
Zuth
I 2 e
L 22 e antsbn+c
F u 'S |19
et e e
4 4 4
2a =4 AX2L +h = F 2+1rce= 4
a =2 6 tb=F Z24C =4
b= | =1
—y
2.
....................... 2n k4
(Total for Question 22 is 3 marks!
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23 L is the circle with equation x* +y? =4 [0] v |[0] Q2
P[%,g] is a point on L.

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

~ L kADIUS = 3 =

(Total for Question 23 is 3 markJ)Il m

TOTAL FOR PAPER 1S 80 MARKS
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QO05a

M1 correct method for AE
AO misread of 8.1 for 8 so inaccurate answer.

Q10c

MO NO evidence of multiply by 100 or Neptune being divided by Venus.
A0 as no comparable values found to enable a conclusion to be made.

Q15

C2 2 pairs of angles identified as being equal. Thus deduced that all 3 angles are the
same so that triangles are similar. We can isw the two other angles AED and CEB.
CO0 as no valid reasons given.




