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Answer all TWELVE questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 The manufacturer’s price for a Jinko car is $x

Ben was given a 7% discount on the manufacturer’s price when he bought a Jinko.
Ben paid $23 622 when he bought his Jinko.

(a) Calculate the value of x.

After a year Ben sold his Jinko for $19 880

(b) Calculate the percentage loss, to 3 significant figures, on the price Ben paid for his Jinko.

During the year that Ben owned the Jinko, he travelled d km in the car.
The average fuel consumption of the car was 10km per litre.

The average cost of the fuel he used was$1.40 per litre.

Other costs for the car in the year came to $938

The cost per km, including the loss in value, of his Jinko to Ben during the year that he
owned the car was $0.40

(c) Calculate the value of d.

(0 Here you pust use the mudbiier ond. werle oackwonds.
.. Sne the Sl prce wos 1007 ) 37 off the full priee megns  the SoR poentogd
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Question 1 continued

(0 Hure you need to work oub e distoree in kne Ben travellidk in the con |
fom the cost of fuel and bhe tofal eponb embht car
fist find on expression for the tetod cost of  fuel fev A law. Since the fusl
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(Total for Question 1 is 8 marks)
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2 (a) Find the Highest Common Factor (HCF) of 75, 90 and 120

Bhu sets the alarm on her phone to sound at 09 10
Her alarm then sounds every 12 minutes.

Dax sets the alarm on his phone to sound at 0930
His alarm then sounds every 8 minutes.

Bhu’s alarm sounds at 09 10 and Dax’s alarm sounds at 09 30

(b) Find the first time after 09 30 that both alarms will sound at the same time.

(o). Py fackov tvees fov . 10 and 00

P 6 2 01 9 A 0 4 3 6



Question 2 continued

(Total for Question 2 is 4 marks)
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3 (a) Solve the equation 3a +6=4—-5a

(b) Solve the inequality 3p > 6p + 12

An inequality, in w, is shown on a number line below.
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(c) Write down the inequality.
(1)

(d) Write down the 3 inequalities that define the shaded region R in Figure 1
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Question 3 continued
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(Total for Question 3 is 8 marks)
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4 A youth club has introduced three new activities

badminton (B), cookery (C) and drama (D).

Each of the 75 members of the youth club is asked to say in which of these activities they
have participated.

Their answers showed that of the 75 members

all have participated in at least one of these activities
27 have participated in badminton and drama

31 have participated in badminton and cookery

23 have participated in cookery and drama

48 have participated in badminton

49 have participated in cookery

40 have participated in drama.

Let x be the number of members of the youth club who have participated in all
three activities.

(a) Using all this information, complete the Venn diagram opposite to show, in terms of x,
the number of elements in each appropriate subset.

(b) Find the value of x.

(c) Find
(i) n(Bn C)
(i) n ([(B uC)N D]’]

One of the members of the youth club is picked at random.

Given that this member has participated in cooking,

(d) find the probability that this member has not participated in any other activity.

eubtrack £ inkeNgeckione fewm YW numbr of mowbers UKD plasy . the. sport..
...... U8 — (% )= (Bloa) = (A3 =) = gl =00 e
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Question 4 continued ®06

&

(b). Since . the tetal wunleer o} mowlowrsis. 35, ymt can  odd ol voltos. in the .
Venn. diogrom ond. make el 0 35 to Findh M

_____ (1-5)+ (33 - 1)+ (X =100+ (31-%) « () + (2F-%) + (k=IO = 35 .
............................................................................................................................................................ n+52 =3
............................................................................................................................................................................ r=9
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G NLIBvCln D | mans. the. numbex. .. o  poxticlpants  wno. % note ih the .

Turn over for a spare Venn diagram if you need to redraw your diagram.
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Question 4 continued 06(/
(og
Only use this diagram if you need to redraw your Venn diagram. %)
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(Total for Question 4 is 9 marks)
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5 (a) Factorise x>+ 5x—6

(b) Express as a single fraction in its simplest form

x+3_2x—2
5 4
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(Total for Question 5 is 5 marks)
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6 The points with coordinates (1, 1), (3, 1) and (4, 3) are the vertices of triangle 4.

(a) On the grid opposite, draw and label triangle 4.

Triangle B is the image of triangle 4 under the transformation with matrix M where
-2 0
M=

(b) On the grid opposite, draw and label triangle B.
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Triangle C is the image of triangle B under a reflection in the line with equation y =0

(c) On the grid opposite, draw and label triangle C.

Triangle 4 is transformed to triangle C under the transformation with matrix N.

(d) Find matrix N.
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Triangle D is the image of triangle C under a rotation through 180° about the point (1, 1) 9|

(e) On the grid opposite, draw and label triangle D. §

B

(f) Describe fully the single transformation that maps triangle D onto triangle 4. E
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Question 6 continued
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Turn over for a spare copy of the grid if you need to redraw your triangles.
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Question 6 continued
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Question 6 continued

Only use this grid if you need to redraw your triangles.
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(Total for Question 6 is 12 marks)
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Question 6 continued
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7 The table gives information about the length of time, in seconds, that each of 28 birds

spent on Ali’s bird table on Monday.

Length of time (¢ secg&dpgh Frequency

0<r<5 | as | 10 10
5<t<8 | 65 | 8 18 « T Mth bivd & W this interval.
8<t<10| q | 5 93
<i<is s 3 26
15<1<30 | 225 2 a8
t> 30 0 a3

(a) Find the class interval that contains the median length of time that the birds spent on
the bird table on Monday.

(b) Calculate an estimate, in seconds to one decimal place, for the mean length of time
that the birds spent on the bird table on Monday.

The incomplete histogram below gives some information about the length of time, in
seconds, that each of 35 birds spent on Ali’s bird table on Tuesday.

3 7

7
/
v
at //
Frequenc 7
q Yy 7
density 4
7
al ?
7
02+ /4

0 4 | | |

0 10 20 30 40

Length of time (seconds)

On Tuesday

9 of the birds spent between 5 seconds and 8 seconds on the bird table

6 of the birds spent between 8 seconds and 10 seconds on the bird table
no bird spent longer than 40 seconds on the bird table.

(c) Use this information to complete the histogram.

(d) Find the proportion of birds on Tuesday that spent longer than 15 seconds on the bird table.

Turn over for a spare copy of the histogram if you need to redraw your bar.
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Question 7 continued 6,
(o8

____________________________________________________________________ Frequency, dmnsity, = _Frequamclp
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Question 7 continued
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Question 7 continued

Only use this histogram if you need to redraw your bar.

Frequency
density

DO NOT WRITE IN-THIS AREA:

0 10 20 30 40
Length of time (seconds)

(Total for Question 7 is 7 marks)
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8 Jenny ran a road race.

The distance Jenny ran was 5 km, to the nearest 20 m.
Jenny’s time for the race was 34 minutes, to the nearest minute.

Colin ran a different road race.

The distance Colin ran was 10km, to the nearest 200 m.
Colin’s time for the race was 1 hour 8 minutes, to the nearest minute.

Colin’s average speed for his race is greater than Jenny’s average speed for her race.

Calculate the upper bound for the difference, in km/h, between Colin’s average speed and
Jenny’s average speed.
Show your working clearly.

Fwstwmdtowntath.tbowdsfwbothw’sw\d.]mme’sdmmss _____________________
..a'em\\jf, .............................................................................................................................................................................................................................

Upper bound, fov  Colin's spads
Fov the upper bound. for spud., yeu need.  thae upper. bound fev. distounce.
ond the Lower beund. fov bW
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Question 8 continued

Fitst convert  bima to Meurs. 0,
o = B0 NS

Lowser beund. fov “Jenuy's speedi

ond. the.  wppor Bound fev MR

__________________________________________________________________________________________________________ = 0.2 0 e
.......................................................................................................... £ 0209S wa/w

(Total for Question 8 is 5 marks)
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9 Figure 2 shows two shapes 4 and B.
All the lengths are in metres.

Diagram NOT

l-\.g, - % accurately drawn

v P

2x

" x

2y A U 63
QY-
2 4y + 4
A f] 0
4y x 2x +4 R
Figure 2

The corners of shape 4 are all right angles. < Yot con form 2 W\slu
The area of shape A4 is 400 m?
Shape B is triangle POR.

The perimeter of shape 4 is equal to the perimeter of shape B.

(a) Show that 4y* —x*>=200 and that 2y =2x+5

(b) Find the value of x and the value of y.
Show clear algebraic working.

(o)l:lrs\:lwmmupressm&rw.m,ojsmeAmtnms»;xandtj, ..................
.................................................................... = 00 e
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e A% =235 =0 What tuo nuwbers odd 1o makes 2 ond muulkiply
________ (130 =3) =0 = b0 MR =3B
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Question 9 continued
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Question 9 continued

DO NOT WRITE IN-THIS AREA:

(Total for Question 9 is 8 marks)
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10 fx) =3x* - 7x*+ 5x - 1

(a) Use the factor theorem to show that (3x — 1) is a factor of f(x).

(b) Hence solve the equation f(x) =0
Show clear algebraic working.

The curve C has equation y = f(x)

(c) Find the exact coordinates of the turning points on C.

The curve C crosses the y-axis at the point P.

(d) (1) Find the gradient of C at P.

(i1) Hence find an equation of the tangent to C at P.

(O\Smutzx-l)|€ahctwo;ﬂ1),whmwuwfan9¢3x-l=0hmh%wsubgact
mndmbttuuinbf(x),{f(ﬂthlm ,,,,,, 0.
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Question 10 continued
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Question 10 continued -o(/
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Question 10 continued

(d).(3).(wve C cmsses e y-awis ok bhe . y-intercept. The.  y-indertep
e coratant value in the equabion  for £
............ yrintereept > (0,=1)

(Total for Question 10 is 13 marks)
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A Diagram NOT o
Cone B 20cm .. accurately drawn 3N
i (&)
i =4
- g
100cm Cone 4 =
m
2
—'
S
N
v =
m
>
Figure 3
A right circular cone, 4, has height 100 cm and base radius 30 cm.
The shaded solid, F, is formed by removing the right circular cone, B, of height 20cm
from the top of 4, as shown in Figure 3
The volume of F is kz cm?® where £ is an integer. 8
(a) Find the value of k. %
—
.
/\ Diagram NOT =5
20em, accurately drawn ;
v o]
X
n
102 cm ::(g
m
emmmTs p
Figure 4
Figure 4 shows a solid circular cylinder.
The cylinder has a radius of 20 cm, a height of 102 cm and a volume of ¥ cm? (]
o
(b) Calculate the value of V. %
Give your answer in terms of 7. %l
2
]
Volume of a cylinder = zr’h ;
ol
Volume of a cone = l7rr2h =
3 w
P
=
m
o
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Question 11 continued

1) You con fwd the volume of F by subbrocting the vdime of B fom the | %

WO B P
ven for tha

Question 11 continues on the next page.
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Question 11 continued 06(/
4
Figure 5 below shows a door stop made from a hollow hemisphere and a hollow right oO/,)
circular cone. R

Diagram NOT
accurately drawn

108 cm

hcm

Figure 5

The radius of the base of the cone and the radius of the hemisphere are both 30 cm.
The centre of the base of the cone coincides with the centre of the hemisphere.
The height of the cone is 108 cm.

The door stop rests on horizontal ground with the cone on top of the hemisphere and the
axis of symmetry of the door stop vertical.

The door stop contains sand to a height of #cm.

Given that the volume of sand in the door stop is ¥ em?, where V' cm?is the volume of the
cylinder in Figure 4

(¢) calculate the value of @

Since the bollowa s & sphere, its. height. must ke the same oa the  radius so s ond
you owly need o find the height of b lower. port of the cone to find ..o

Nolume o 0. sphewe = Larrd

{Volume of a sphere = %an }
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Question 11 continued %,

(Total for Question 11 is 10 marks)
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A Diagram NOT

/\- B accurately drawn
\
/ }\ .

Figure 6

Figure 6 shows triangle OAB.
The point £ lies on OB such that OE : OB=1:2
. . — 1 =
The point F' lies on OA such that OF = — OA
—> —> 3
Given that 04 =aand OB =b

% .
(a) find FE in terms of a and b

VIUY SIHLNI 3LI4M LON Z

RS Sf S N/I a/i 8/ /QN OG

(2)
The point C is such that ABC is a straight line and AB = BC.
(b) Show that F, E and C are not collinear.
“4)
Given that ABG and @EGdare straight lines,
ﬁ
(c) findd@G7in terms of a and b
()
[CARSN E N XSS
-,
............................................................................... O 4 OB
[: 2
...................................................................................... U_
{
............................................................................. B e
w:..i
............................ B B
.
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Question 12 continued
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Question 12 continued
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(Total for Question 12 is 11 marks)

TOTAL FOR PAPER IS 100 MARKS
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