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Instructions

Use black ink or ball-point pen.

If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

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.
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The total mark for this paper is 80

® The marks for each question are shown in brackets
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Advice

® Read each question carefully before you start to answer it.

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 information about the distances that 60 people travel to work.

Distance (4 miles) | Frequency mud Pofn'l'

0<d< 10 12 S
10 <d <20 25 15
20 < d <30 10 25
30 < d < 40 8 33
40 < d < 50 5 45

Draw a frequency polygon for the information in the table.

Frequency

30

20

10

A

0 10 20 30 40 50

Distance (d miles)

(Total for Question 1 is 2 marks)
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2 Ben is trying to make m the subject of p = % +5

Here is his working.

m=3p &S
-15

Ben’s answer is wrong.

(a) What mistake has Ben made?

(b) Factorise fully 2x’y + 4x)”

HCF of 2 and 4 = 2

2xy(x® + 2y )
2y x X2 = 22y

2:!',3 x _2.3_. z '-hcg"

3

HCFO{.xandx:x

HCF of y oand y* =y

(Total for Question 2 is 3 marks)
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3 Mia pays £25 for 200 oranges.

Mia puts the oranges into bags.
She puts 5 oranges into each bag.

Mia sells all the bags of oranges for £1 each bag.

Work out Mia’s percentage profit.

Bo.as = 200 = 5
= Lo

ho x €1 = E£E40

Projit = £40 - £18 x 100 = 60

1S

(Total for Question 3 is 3 marks)
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4 In London, 2kg of carrots cost £3.75
In New York, 51bs of carrots cost 4.90 US dollars.
7 x1.20
£1 =1.20 US dollars
1 kg=2.21Ibs

U 1x2.2

In which city are carrots better value for money, London or New York?
You must show how you get your answer.

London New York
2kg = £3.75 Sib =$4.90
XZ.Q{ 4:5( )_:_g
h.%1bs = £3.75 11b = $0.98

)xl.z

4.41bs = $4.50

144 ( B ELY
11b = $1.0227

$0.98 < $1.0227

New York

(Total for Question 4 is 4 marks)
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5 Karim rounds a number, n, to 1 decimal place.

The result is 23.8

Complete the error interval for 7.

—
23.75 «—23.85

i |} L L)
231 23.8 23.9

(Total for Question 5 is 2 marks)

A plane takes 2 hours 24 minutes to fly from Luton to Alicante.
The plane flies a distance of 1512 kilometres.

Work out the average speed of the plane.

Give your answer in kilofmetrés'perhioun
D c b D = 1512 km
s T T = 2h 2% mins
. |
= 2 %0
= 2.4 howrs
1512 km
S =
2.4 hrs
= 630 km/h

..................................... 630 kilometres per hour

(Total for Question 6 is 3 marks)
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7 ABC is a straight line.

yA
C
2
B8, 12)
+ S
7 A42,7) b
9] ! ! >
2 Q "

Point 4 has coordinates (2, 7)
Point B has coordinates (8, 12)

BC= lAB
2

Find the coordinates of point C.

| -
-i—o{. 6 = 3

|
— S= 2.5
2 ot

¢ (s+3, 12+2s5)

(u, 14.5)

.......................................................

(Total for Question 7 is 3 marks)

7
o N O D00
P 7 6 4 06 7 A 0 7 2 4 Turn over



8 The diagram shows trapezium ABCD. 16-12 = §em

5 )a = l6em / c b
[T
a
8cm 8om ¢
h
- >
A 12cm b B (a+1)
a+b
AB=12cm fea = —— xh
AD = 8cm
The trapezium has an area of 112 cm’ .
- Add all sides
Work out the perimeter of the trapezium.
Give your answer correct to 3 significant figures.
2 2._,12
(a+12) i at+ b=t
N1 = -
2 81"' '-I": Bct
<8 <8 'y 'l
Y = (a+12) {82442 = 8¢
2
X1 x2 4J5 em = BC
2 = a4+ 1?2
-12 - 12
16 = @
Permeter = € +12 + 1b + 45
= 36+ s
= kY4 aMy2719)
~ 4%.9 cm
.............................. "l"'l'-QCm

(Total for Question 8 is 5 marks)
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9 (a) Write 5.73 x 10° as an ordinary number.

5,73 00 00.

(b) Write 0.035 in standard form.
2

3.6 x 10

(Total for Question 9 is 2 marks)

(1.83 % cos35°)2

10 Use your calculator to work out
Y17.4 - tan85°

Give your answer correct to 3 significant figures.

T
12.58077014

~ 12,6

(Total for Question 10 is 2 marks)
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n 20
3"« 3% 3 b 3 W

n ——=3" =3
3 3;
(a) Find the value of n. < 38 x 38
3n X 320 = 3“} X 38

n+20 22
5 = 3

n+20 =22

=
nc

2
(b) Write (64m12)3 in the form am” where a and b are integers.

o

x® . (Yx)
(3164'“'1)2

(umu)z = lbm®

(Total for Question

P 7 6 4 06 7 A 06 1 0 2 4

________________ lbm

11 is 4 marks)
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12 The price of a holiday is increased by 10%
After the increase, the price of the holiday is £440
Jim says,
“10% of £440 is £44 so the price of the holiday before the increase was £396”

(a) Is Jim correct?
Explain your answer.

.......... Nom.nu.dlo/n{.-lhc.mamo.l’mu.,no-tofﬂlw

Tina sells bikes.
15
In November, Tina sold 25% fewer bikes than she sold in October.
In December, Tina soldtS%‘Voo _rlnore bikes than she sold in November.
| .

In December, Tina sold 180 bikes.

(b) How many bikes did Tina sell in October?

Novembar l007. =120 November 7S7 = 120

-‘:-I.S( ) £1.8 +o.7s[ )-:—ons
December 1607 = 180 October 1007. = 160
AAAAAAAAAAAAAAAAAAAAAAAA 160 .

(Total for Question 12 is 4 marks)
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13 Here are some graphs.

A YA

0 [0
§=37" /
D VA E YA
gL

5: xa-S /

U: XL

G VA H B\
J s

y= =

=V

c
y=3

Each equation in the table is the equation of one of the graphs.

Complete the table.

Cubre
Rcdpmcal

Quodraht

Exponuﬁa.l

Equation

3

y=x

Letter of graph

E

C
B
H

VA

(Total for Question 13 is 3 marks)
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14 Here is triangle ABC.

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

Prea = I,ab Sn

- —x 8.3« 9.8 x sin (35)

I |
= 23.32735341

~ 93.3 em?

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 23.3 o

(Total for Question 14 is 2 marks)
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15 There are only 7 blue pens and 3 red pens in a box. 10 PM.I bhal

Raja takes at random one of the pens.
He notes the colour of the pen and puts the pen back into the box.

Raja does this two more times.

98
Show that the probability that Raja takes at least two blue pens is ——

. 125
1 3
P(Llud : 10 p(rd) TS
2nd R RRR
3
154 w ok 8 RRS
3 p <::::; ) o
10 a 8 3 7 7 . 1%7
3,121,131 _ "1
10 ®B® 10 * 10 10 " Tooo

ol~
(s +)
EN“
s
Slv/ \§(v oy\-"' Slw S|= Slw B
o v [, )
® ®
® »
© W
4 3|s
n
LN | —'
o
fw S|
]
 gl=
2 3‘4

147 343 784

3 1000 1000 1000
z Q¢

125

(Total for Question 15 is 4 marks)
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16 The diagram shows a solid shape made from a cylinder and a cone.

1, h
Volume of cone = 5 wrh

V= wrih

The cone has a base radius of 8 cm.
The cylinder has a radius of 8 cm.

The vertical height of the cone is three times the height of the cylinder.
The volume of the solid shape is 6407 cm’

Work out the vertical height of the cone.
You must show all your working.

Calfndu r<8 h=zh Cone rz=8 hz=3h

V = w(8)2(h) V= %w(s)z(ah)

- 2
= 6t4nh cm (4nh emd

CY4nh + b4Y4nh = 6UOm

28xh = C40
128h = 64D
<128 =128
h=5

Cone  height = 3h

=5 15 em

(Total for Question 16 is 4 marks)
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2x

17 Solve — =
3x —123x +1
M

5@1) - 22 (3x-1)

(3x-1)(33c+1)

15z + 5% =6a?+ 22

(32c-1) (3o +1)

Qoe?2 + Tx

(32-1)(32+1) )

Qe s+ T2 = (Sml)
"~/

Aoel+ I = 9%%#3x -3x-1|

wa-'l:r. = ﬂxy-l

Taez - | —
=7 1 =7 X =
x = '=7_ (Total for Question 17 is 3 marks)
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18 Magda carried out a survey to find out the drinks that people like.

She asked 100 people if they like coffee (C) or tea (7)) or hot chocolate (H).

32 people like all three drinks. v

15 people like coffee and hot chocolate but not tea.,/
43 people like coffec and tea. §3-32 = W

39 people like tea and hot chocolate. 39 =32 = 7
67 people like coffee. f7-41-32-16 =9

58 people like hot chocolate. §@-1§-32 -7 = &
5 people like only tea.

(a) Complete the Venn diagram for this information.

One of the people is chosen at random.
Given that this person likes coffee,

(b) find the probability that this person also likes hot chocolate.
C= 9+1+15+32
= 67

16432 = 47

100 - rcz-l o4
l/ lﬂoﬁm

(Total for Question 18 is 6 marks)
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19 There are some sheets of paper in a pile.

The height of the pile is 10.4 cm, correct to the nearest mm.
The thickness of each sheet of paper is 0.17 mm, correct to 2 significant figures.

Calculate the upper bound for the number of sheets of paper in the pile.
You must show all your working.

LB ve

Heght | } i } i
10.3 1035 9.y 10.¥S jp g I0mm= lem
—
=10
, 8 LB
Thaekness I t t t /
016 0165 0471 0TS g¢
Hught g
ThiekenetS g
= 10.4Sem 10.49 ¢ .
= — 556—: - £33.3 633
0-165mm -01 (Total for Question 19 is 3 marks)
18
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20 4, B, C and D are points on a circle with centre O.

A

Find the size of angle OBC.
Write down any circle theorems that you use.

LDOB = 160°

LDCB = 100°

LOBC

e

360 - (434160 +100)

57°

Ana\c of cenlre 18 iwice He “’Ul‘ at the

clrwmfumu

OPPOS.\]',Q_ Mﬂ\u wm e 6&&(‘- Q\AMW fum

+v 180°

[Anﬂ\es in a quadnleteml

Sum to 260°J

(Total for Question 20 is 4 marks)
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21 Solve algebraically the simultaneous equations

3% +2)° = 44
3xty=2 —» ys=2-3x

3c?+ 2(2-3x)* = 4w

3u? s 2(£-20)2°3%) = 4y
4

3xt + 2(‘*-53& AL+ 9xt) = HY
3x2+ 2 (4 -12% 4+ 9x2) = 4y
“{_,-——/

32> + 8 - 24x #I8%Y = Yy

2Alac? - 24 + 8 = 44
~yy U4

2x?- 24x -36 = 0

+3 -3
Tx?- 8% -12 =0 7 x-12 = ~ 84 8y
|8y
+6 x -I% - -8y 2 42
3 28
46 . -1 - _
. + = -8 4 g
Tx? G- - 12 6 1y
x(1x+6) =2(Tx+¢)
=2-32
(7xc+6)(x-2) = 0 J -6
5:2-3(—1‘) y= 2-3(2)
7x+6 =0 x-2:0 = -4

z 32

x:‘* az 2 =

3
_____ X=. "7 .,. =—,x=2,g=-4

(Total for Question 21 is 5 marks)
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22 C is a circle with centre (0, 0)
The straight line with equation 3x — 2y =52 is the tangent to C at the point P.

Find the coordinates of P.

336-28‘-'. 52
P -3x -3
—23 =-3x+52
\ -2 -2
3x-2y=52 ys %-ac - 26

3: mX +C

- }2- (arodfn.n’c )

m
-
Mradios = 3 (0,0)
_ 2
0= '3-(0)"’5
0:z¢C
-2,
Radws Y 3
_2. . 2.2
ER
2 +2
+—3—x 33.
0= _"Ex-zs
+26 + 20
.'.3.1: a6
132 = 1Sb
xz 156 =g y= "3 (12)
13 = ~8
(.12

(Total for Question 22 is 4 marks)
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23

OACRB is a quadrilateral.
ACP is a straight line.

M is the midpoint of OA.
N is the point on BC such that BNENC=5%3

—> —> —
O4=a OB=3b AC=2b
—> —

CP =k x AC where k is a scalar.

Given that MNP is a straight line, find the value of £.
You must show all your working.

- —
-B_E-= 63+ 0A + AC
=t -3b +a +2b

= a-b

MN:YFBl-EE*ﬁ
-~ L. 5 (ag
- z(“)"'Sbf —§(QC)
= -a + 3b 4 5 (a-b)
:-Llom‘i- %a- sab
\ 19
2 3 + —s'b
l.‘l_l?-‘- N_E'PE? ls_l-{z-:ac(wTﬁ
\
= 3(82) + K(2b) = x( ga
\
= 2 (a-b) + k(1b) i

= Ba3 2b
2= 36 k (2b)
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9
2+ nlze) = g bx

"8
-3 _
-§'|'2k- 8&

":‘/8 x8 x8

3 =2 -3 +|bk = 1922
=3 +14
-3 +16k -

IEE———————

11

<19

-3 416k
LI 1S
x1q x14 k= %

-3 +lbk = S7 (Total for Question 23 is 5 marks)
+3 + 3
6k =60
—(b =16

k= €0
16

TOTAL FOR PAPER IS 80 MARKS

. 1S
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