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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.
® 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.

® Diagrams are NOT accurately drawn, unless otherwise indicated.

® You must show all your working out.

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.
® 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. 8 ﬁ
o 8-
You must write down all the stages in your working. ) % 3 :
£ E
Buses to Ashby leave a bus station every 24 minutes. ﬁ E
Buses to Barford leave the same bus station every 20 minutes. g = =
B -
| :
A bus to Ashby and a bus to Barford both leave the bus station at 730 am. L E
NN <)
When will a bus to Ashby and a bus to Barford next leave the bus station at the same time? = g
B A
2124 2|20 24 = Zx2x2x3 R
e 2000 20 = 2x2x§
2 sLg S
33 | Lenm = 2x2x2x3%5 = J]20 wmia A
I C C
So 2 hes laber c ';’;,;Q;:
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O B
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E
e
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1,30 am g g
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(Total for Question 1 is 3 marks) -
g 5
z &
g B8
— =
5 2
B R
= E
S S
o o
S RS
: 7 Q
o
o S = )
)
2

S 5 2 6 2 8 A 0 2 2 0



( R

2 Amzol thinks that (x +5)*> = x* + 25  for all values of x.

Is Amzol right?
You must show how you get your answer.

No (1+6)" = 3¢
)7'4-2§ =26

or (sers Na+s) = x + 100 +25
4 x*#+2s5

VUV SIHLNIILIIM ION OQ :: : oo
‘DONOT-WRITEINTHIS AREA - = i

(Total for Question 2 is 2 marks)

3 Kim, Laura and Molly share £385

The ratio of the amount of money Kim gets to the amount of money Molly gets is 2:5
Kim gets £105 less than Molly gets.

What percentage of the £385 does Laura get?

klM yA shares 3

So slares = losS
“0“3 S Shares £

| ¢hare = Zio5 _ £3$
3

Kim aad “t”j recelve Ix £3s = {Zéf

Laura. receves 24385— —#£245 = ‘514-0

40 . 100 = 34‘42
385

- VEHVSIHLNUZLBMIONOQ
- DONOTWRITEINTHISAREA = 0

) (Total for Question 3 is 4 marks)
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Jacob drew this frequency polygon for the information in the table.

4 The table shows information about the heights of 60 trees.

Height (72 metres)

Frequency

0<h<4

13

4<h<8

24

8<h<12

15

12<h<16

6

16 < h <20

2

The frequency polygon is not correct.

a

30

20
Frequency

10

Write down two things that are wrong with the frequency polygon.

Poink ghovld be

8

16

Height (4 metres)

P |aéfe,l

(Total for Question 4 is 2 marks)
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5 The price of all rail tickets increased by 5 %.
The price of a rail ticket from London to Ipswich increased by £2.30

Work out the price of the ticket before the increase.

£230 = §
Fato = 104

£4¢

°\-

\Q

106 4

(Total for Question 5 is 2 marks)
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ABCDE is a regular pentagon.
BCF and EDF are straight lines.

Work out the size of angle CFD.
You must show how you get your answer.

LDCF = LCWZNF = 72° = exteref 4.—.5(2
ot reqolar f’e"%"ﬁ"’)

3Ge

S

lcfb = /gO "—<72_4"72.> (A-male.s-.:-\ okt A)
= 180—- 144
= 3¢°

(Total for Question 6 is 3 marks)
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7 A garden is in the shape of a rectangle, ABCD, and a semicircle.
AD 1is the diameter of the semicircle.

4 -2 m
Ap === o D
5.6m
1 [
B 8.4m ¢

Carol is going to cover the garden with fertiliser.

A box of fertiliser costs £4.99
Carol has been told that one box of fertiliser will cover 12m? of garden.

(a) Work out the cost of buying enough fertiliser to cover the garden completely.

ir %
Area = Tx42 | QayxS b = 74.75m"
2

TA4.75S  _ (.22 boxes
12

So ':w3 "1 boxet 7 x £4.494 r£34.‘i3

)
Carol finds out that one box of fertiliser will cover more than 12 m? of garden.
(b) Explain how this might affect the number of boxes she needs to buy.
.................... Moy need &0 boy less boxes
(1)

(Total for Question 7 is 6 marks)
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8 Sameena has a round pencil case and a square pencil case.

There are 4 blue pens and 3 red pens in the round pencil case.
There are 3 blue pens and 5 red pens in the square pencil case.

Sameena takes at random one pen out of each pencil case.
(a) Complete the probability tree diagram.

round pencil case square pencil case

blue

i S i R R
6 NOTWRITE N TS RRER

blue

red

blue

red

red

(2)
(b) Work out the probability that the pens Sameena takes are both red. g P

vauvsHONEmmIONGD
DONOTWRITEINTHISAREA

F(Sof’k f.er() = i ;gi = E
-7 <2 S¢ '

(Total for Question 8 is 4 marks)
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9 Here are six graphs.

A VA

&

VA

=V
&)
8 4
Q
8 4
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z
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@
b
x
m
>

) » Y/ » O ~

Write down the letter of the graph that could have the equation

(i y=27

'DONOTWRITEINTHISAREA

P (1) y = x* = 3x

(Total for Question 9 is 2 marks)

o % | 10 Simplify  3m*r x 4m’r®

-
I Y

(Total for Question 10 is 2 marks)
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11 Tom grows tomatoes.

The box plot below shows the distribution of the weights of 15 of Tom’s tomatoes.

o

140 150 160 170 180 190
Weight (g)

(a) Work out the interquartile range.

|66 —1S8 = 8

Jack also grows tomatoes.

Here are the weights, in grams, of 15 of Jack’s tomatoes.

153 155 158 166 167 170 173 174 175 @ 177 179 186

(b) On the grid below, draw a box plot for this information.

Jack |_ —|

140 150 160 170 180 190
Weight (g)
3)
(¢c) Compare the distribution of the weights of Tom’s tomatoes with the distribution of
the weights of Jack’s tomatoes.
/ .

....... On avercqe  Jacks Eomatocs welghed wore Ehan

, .
TDMS' Melian 1770 > 164

(Total for Question 11 is 6 marks)

S 5§ 2 6 2 8 A 0 1 0 2 0

vauv SHLNIZLMMiONOG

vV SHINIAUSMIONOD

miowoa

YUY SIHL NIALIY/

'DONOTWRITEINTHISAREA

DONOTWRITEINTHISAREA < -



VUV SIHLNIILIIM ION OQ :: : oo

 VEMYSIHINUIUSMIONOQ o

‘DONOT-WRITEINTHIS AREA - = i

- DONOTWRITEINTHISAREA =~

( N\
12 The diagram shows a piece of wood in the shape of a cuboid.
1.2m
3cm
20cm

The piece of wood is 3cm by 20cm by 1.2 m.

The mass of the piece of wood is 8kg.

The piece of wood will float in sea water if the density of the wood is less than the

density of the sea water.

In a large pool, 1 litre of sea water has a mass of 1030 g.

Will the piece of wood float in this pool?

You must show how you get your answer.

])o_ns!éj Ses water = ?/:l“ = ;Zf: = .03 3(.»:3
Vol o4 wood = 3x20x126 = 7200 am’
'be.-ﬂh—("l o'g roosd €ooo ~ 1. 3 C_v-:3
7206
\IJOovL wall  Seak Sl.mc.Q LIl >1.03
(Total for Question 12 is 4 marks)
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13 (a) Show that the equation x* + 5x —4 =0 has a solution between x = 0 and x = 1

OS*S'(O) -4 =4
1> +5(> —4 = 2

Slﬁo cLﬂmﬁe_ Letvweer O and (- :>c.3+5'>'- -4 s
a Con-e'muovs Loaneton So ﬂepg § a So’ué’lbm L:e«éueza.)o eAl (

4

X +5

(b) Show that the equation x* + 5x —4 =0 can be arranged to give x =
3
X +SHN = 4
o (t+S) = 4

vavSHINIZLMMIONOG
DONOTWRITEINTHISAREA

X = -
PV

2

(c) Starting with x, = 0, use the iteration formula x, , = twice,

to find an estimate for the solution of x*+5x —-4=0

X, == = 2
L7 O*+s s
4

DONOTWRITEINTHISAREA

n

(Total for Question 13 is 7 marks)
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14 The number of fish in a lake decreases by x % each year.

Given that the number of fish halves in 8 years, work out the value of x.
Give your answer correct to 1 decimal place.

100 Z

A

loo - _ <;)?
)ooO e

100 —=< = 4Al.7

0,417

VUV SIHLNIILIIM ION OQ :: : oo
‘DONOT-WRITEINTHIS AREA - = i
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15 Here are two pots.

DO NOTWRITEIN THIS:AREA

Pot A and pot B are mathematically similar.
The area of the base of pot B is 160 cm?.

Work out the area of the base of pot A.

gMc_o'tCA = léo%’_é
25

YIHY SIHLNUALMMIONOG
 DONOTWRIEINTHISAREA -~ ' DONOTWRITEINTHISAREA '

(Total for Question 15 is 2 marks)
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a = 6.43 correct to 2 decimal places.
b =5.514 correct to 3 decimal places.

By considering bounds, work out the value of v to a suitable degree of accuracy.
Give a reason for your answer.

(.a25 < a & G6.45s
.53 £ b &£ S5.5145

C.ays < V < /6'435
S Slas S.5138

VaVSHLNIZLNMIONOG
DONOTWRITEINTHISAREA

V = l.og

SeNGRRRRE RS

Bsond s dui‘re,e_ to 2 d(.-(J.

(Total for Question 16 is 5 marks)
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17 The diagram shows a solid metal cylinder.

<3xcm-»

Volume of sphere = gmﬁ , ,

The cylinder has base radius 3xcm and height #cm.

The metal cylinder is melted.

All the metal is then used to make 270 spheres.

Each sphere has a radius of %xcm.

Find an expression, in its simplest form, for /4 in terms of x.

A
m h =

1)

Q1r 2k
G5k =

qle\ =
L. =

b=

3
270 x i—rrfs‘
3

340#@_)3

5
3L 0 x

g
3
45 2
45_.31_3

Q™

5 ¢

(Total for Question 17 is 3 marks)
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18 Make m the subject of

(Total for Question 18 is 4 marks)

16
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19 The diagram shows a pyramid with base ABC.
CD is perpendicular to both C4 and CB.
Angle CBD = 34° Angle ADB = 45° Angle DBA = 60°
BC =20cm.
Calculate the size of the angle between the line 4D and the plane ABC.
Give your answer correct to 1 decimal place.
e -
K 3 e e 34 - _‘3
345 20
6 20e~ (3: 26 6&.4,'-34-6: ]3,4—‘:1 Cv
cos 34 = 2o
2C
x = _2° = 24 .l2en
CoS534°
£DA8 D
—_ .
=18 4 oC _ zZ _> Z - 24_.[2 Ssngo
P SinTs° Simbs T x
A : Z = 20.63 e~
Sim (9 - i - \ 3 .44
e mles 386
©
G = ¢ l*’r' |’$l 4:6.2 = 3 £, é (Total for Question 19 is 5 marks)
\ N e/ y,
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20 For all values of x

fix) =2x—-3 and gx)=x>+2

q(-4y = C——Af)l + 2
= 6 + 2
= &

(a) Find g(—4)

VAWVSIHLNIZNMIONOG
DONOTWRITEINTHISAREA

(b) Show that gf(x) = 4x*> — 12x + 11

3461} = 3(21 ,g)
= CZx. -3) +2
= 4—34:2'*" 12> 49 £#£2
= Ao ~ 12 +1

(2)
(c) Solve fg(x) = gf(x)

tq(x) = £(=x"+2) = 2(x™+2) -3
= 2x°4+a -3
= Z:x.?' + (

Solve 2xth) = 4;;:_2 — 12x 4+ I(
O = 27(1 — 25 40

= x* ~6x +5

= (Cx ~NYx=5)

[

=
~

O
O
x

(Total for Question 20 is 7 marks)
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21 A, B, C and D are points on the circumference of a circle, centre O.

Prove that the sum of angle ABC and angle ADC is 180°

Lot obébuse 2 Aoc = 2x

tlheaw reLlex < Ao = Lo —2«

/Z ANe = =48 (4 6«—‘{' cebre

‘e y g,_ef' Ciwre ./—..«Fefanoe

= - Z. et cetre
Yy X714 1g0 ~2 'é::u;é -

v

LAY 4+ LABC = L 4 10— = |K0°

(Total for Question 21 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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