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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

Number on dice 1 2 3 4 5 6

Probability .2 | 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 1 or on 3

903 - \ - Co.m&o\%Jk o.o°|-\o.|5-ro.l)

= 1\ —(Or6q)= 0.3l
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(Total for Question 1 is 3 marks)
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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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(Total for Question 2 is 5 marks)
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3 The diagram shows a prism with a cross section in the shape of a trapezium.

V3uy SIHL NI 3LIHM 1ON Od

/ side

On the centimetre grid below, draw the front elevation and the side elevation of the prism.
Use a scale of 2 cm to 1 m.

front
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fonk Side
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(Total for Question 3 is 4 marks)
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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 his total drive from Liverpool to Sheffield.

5 ManchesSter —2 Shefcr ed .

Livex pOO‘ ot
-1.25 Whis «— Conve ,
d=56kLm einvkes 2
de6lEm wouts: T2
< = 20km/h 60
Tota\  distonc
&= d A Speed Z —
+ \‘3 Totol wme
x= _ 56+6)
5 -
1-25
=56 °.%*
20 - 1 _c3.07
- - =
= 0.} WS 2.05
ne 541
..................... 5%l kum

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?

(Total for Question 4 is 5 marks)
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-5.4
=2.3cm S.4 cm
ABC and EDC are straight lines.
EA is parallel to DB.

EC=28.1 cm.
DC=5.4cm.
DB =2.6 cm.

(a) Work out the length of AE.

AC=6.15 cm.

(b) Work out the length of AB. _
cO
A They oxe Swen\log et o.txg\es ard Con Q>

coog of ety BC _AC gc= 615 , 5%
> 5¢ s |
& 6'.__\_5_ =<t.lcwn
-y BC
AR+Bc=6'5 2.09 ... cm
AQ+4.\ = 6.5
AB -~ 6..5—-4.\ (Total for Question 5 is 4 marks)
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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

Which bank will give Anil the most interest at the end of 3 years?
You must show all your working.

+@ (S8 \\c
use iAwWiS eqP ;:wca\c-;-\:* e of &
‘FQC on a\('f\ucg ‘n %eo.‘s
s e P (. Gesh yeor : 25000 x (H 4.3)
A= I-} \oo 4.3
= £26045
= a.Sooo I+ :7. X
ie0 LSk +wO . 26035 i o.a
= geocs : 4 O.
- £ 265302 >
= 26546 .5
Towcesh= £26530.2- £26000 ~ £ 26
-t 15302 T ~ceck = f265465 - £ 25000
- £1546.5

fi5465 > £1520.2

. Secure Wane gues o Nigpe s
(Total for Question 6 is 3 marks)
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7 A number, n, is rounded to 2 decimal places.
The result is 4.76

Using inequalities, write down the error interval for n.

4.355 4L n L H.FE5 Tt 4he dacd dp 1S Smoler

T T Han 3, ib 6 tound down
Ie #he 4mrd dp & to 4 326
Jreote e than oOF
e%a\ 40 5, ]k '(S .......... 4-?’55&“‘_4‘365 ..........................
Yound up to 476 (Total for Question 7 is 2 marks)
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8 The cumulative frequency graph shows some information about the heights, in cm,
of 60 students.

60

50

-y S S e e W e e | TR e e e

40

Cumulative
frequency

30

20

10

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.
60- 43 = 12

E NO. oOF Students s tha

 acd =que

(Total for Question 8 is 2 marks)
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9 The diagram shows triangle A drawn on a grid.

=V

< -5
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.

C 'S o coradion of 0o onticlocrwise oot
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(Total for Question 9 is 3 marks)
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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 108 1.898 x 10%
Mars 7.83 x 107 6.42 x 10%
Mercury 9.17 x 107 3.302 x 10%
Neptune 435 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.

jup\\te( ..................

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

24 23
4.361 x0T 3.202x10

..... 4.5388%\0 | i

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.

2
Eonn-Venus - 4.14x10

q
. 4.35x10
EQ\"\’“-— '\)QP\' uonNne . 4 o?'j ?
4.35%\0 7 ool k142
Cloin 1_‘, 35“0‘7( p, 4\ X0

Nighat & €gnt

(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.

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

boy
16
30 14
@ girl
16 boy
14
30
girl
13

@ girl

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

a’o')

AAAAAA The numoer of Studens cemoining  Sheuwd R 2qrais the

....... frst  Shudemt is. noy Tegeoted -

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, ae. . ‘AN Tule meonS . Mulkiphy e  eropobilities .

(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.

A

3.0

2.5

2.0

Frequency
density

1.5

1.0

0.5

0 20 40 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.

Toral membess | |, (60-40), -4 4 (90-60)x 0%

obowe 50 2 Fregpe Nl
L 20x V4 & 230 %03 | densilyxcdsS
- ;“ wiatn
1

- 5
No. of CecnoleS = 35 x 20 = F
Qbo\,e 50 ......................................................

4 + 21=3
X

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

A B C
VA VA VA
—_— » > >
0 X 0 X ) X
D E F
) A ) A VA
0 X 0 X 0 X
G H I
VA VA VA
0 X 0 X 9] X
In the table below, match each equation with the letter of its graph.
Equation Graph
y =sinx C
y =x+4x -
y=2 A
y = — H

(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.

A
B
E
C
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.
A ABE A DCE
AN A\ .
ghe = EDc ] (Anges in He same
Segment oce @g o )
& - ECD
ABL
A,\ — ’D% C ( e« \’.'\CO&\\% o e@OS\\oe>
ES -

A\\ 3 omg(es o e.q/ua\ eo\\'s

ARBE ond ADCE are Simior.

(Total for Question 15 is 3 marks)

15
R A A N0 —
P 4 81 4 8 R A 01 5 2 4

Turn over



PhysicsAndMathsTutor.com

16 Using algebra, prove that 0.136 x 0.2 is equal in value to %

, <X =0. |‘3‘6
RSO
Yoan= (3 .636 ...

|{OON - H=13.636--- —0.1363%.. -

(qg—x: 13.5
+ Y99 ,x-_— (3'5 é__

) — -

aq 22

=y " x j (Total for Question 16 is 3 marks)
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0 3 B I (0]
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 omg\es ae 60° oS p S

.
Aeo % Sector @ 60 7Lxl\ e‘f/"‘mmem

360 l
- 12
6

xe* (Acea of A)

in 60
Mreo of A = %”:7,?,,5\:\6 Acex of B

=4 absinC
— A—‘R@ 2
- —
4
Aceo of Shoded @oon = 12:'_ x - l—\-ﬂ\FS
6 Ta
=42\

AQ' | x 00 = 66.57.
\o.\ 124 o

(Total for Question 17 is 5 marks)
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1 3
18 165 x 2" =84
Work out the exact value of x.

3 n
I 7 /q— i S as
1) x 2% () wrse e wmses an 2

rx b

b
24/5\( ot = ~ Yo (_2‘&) =2
d
c _d_,¢
4’/5'47( _ qlq- 2 % 2 = 2
2 = 2
4 12=2
£+t 72
_ 9 _4
X 275 -
Q9 = -4
_ A,G'*le —;2.‘/

(Total for Question 18 is 3 marks)
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x+2 x-6 . . . ax+b
can be written as a single fraction in the form —

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

19 2 -

Work out the value of a and the value of 5.

a
’ZX C7L-37C*MB) @*27(%*33 (n~ 6>(7("3> Exe g«%uus

(%'33(%43) (mn-3) (3 (n- 33(%*3)

= 2 (-3 %431 -9) -E_W-Q + 27 37“6]'[?"2-31'6%4‘ '8_7

Cr->)(H+3)
2
— 2%1~—(‘6 -'x.z_. SA-6 - 1—-°I‘>(-_l‘8
-2+ 3)
_ 4w-42  _ dw-w2  ax-u2
- NCH3) K3n-3%=9 A*-9
/‘
Collect \i€2 +e(rnS
a= o S
- . —42

(Total for Question 19 is 4 marks)
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20 The diagram shows part of the graph of y=x*—2x+3

Y A

10

2 0/ 2 4 X

(a) By drawing a suitable straight line, use your graph to find estimates for the solutions
of x?-3x-1=0
1 —
A -2 -A+3-H =0

x?-’lx_‘?,z ')C.“"(—

P is the point on the graph of y=x>-2x + 3 where x =2

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

Lﬁ:."(ﬂl 7-6 = =+

4’0.6 35

e

Drow 40«\320& ok X:=2 2

Find grodien af rangent
(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.

The radius of each circle is 24 mm.

Work out the area of the rectangle.

Give your answer correct to 3 significant figures.

Lengih = Lxdrometer

22X 2% rodiuS
= 2X2X24

\

=96 /mm
Sin@=—3-

gn6 0= L
v

h=48sin60
- 24\)3 ™M 22X codius

SwWidth = 243 + 4% 4

A(ea = zxu)
_ a6x (2403 +4%)

(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 7, for the nth term of this sequence.

L o, L4, 22, 3:";56
o’ </
-+ (\ ICS (o‘
w
& & &

L2=2

. 1(_\2 ',7-,3,‘%':37’50

2
LN+
PDixerene blw %e%uence anct 20 \

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

347

P| —,— | is a point on L.
2°2

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

2

—

\E—" o \E/é \E2 E%uqho n of Qeq:end:cu\\O\"

—
—

2 +o o0P.
)
'2‘ -0 /2 . oat 42 -9,
(\codient = Py
_ -3
/_)W\ = = Use ?o'mt P and centet
Ncadiend CO\OB- blw the
s negedive Yz matse The ong® M "
rec,\?mca\. L acoent ond ROt
VFE _ -3 x3 +cC e e
—= — 2 (S Q0.
2 3

_ %\rq_- Lse point
C= ";'_ ‘p)omd m ro find C.

3 IVF
- =+ 27
4 \EX =

(Total for Question 23 is 3 marks)
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