WORKED SOLUTIONS
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Name _ K (7

Maths Teacher Wortcen Nol.wT(opS

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.
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 z button, take the value of 7 to be
3.142 unless the question instructs otherwise,

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.

® Tryto answer every question.

@ Check your answers if you have time at the end.

TOTAL MARK out 80




Answer ALL questions. P
Write your answers in the Spaces provided.
; You must write down all the stages in your working.

1 (a) Write 7357 correct to 3 significant figures.

B <1~ Y
(1)

i

|

; (b) Work out m

7.3

Write down all the figures on your calculator display.

©0:07798135 | W

(2)
S (Totalfor Question 1 is 3 marks)

2 Last year Jo paid £245 for her car insurance,

This year she has to pay £883 for her car insurance,

Work out the percentage increase in the cost of her car insurance,

Inerease. = BB3-24S =638

g - 638
c LCreose = 220 X0 = 260.40R ..+
o dens | 265 O LOo3

260%, (3s.f.)

e (Total for Questlon 2is 3 marks)

N g I W W llllﬂ IIH IIHI e




-~

)

5 marlg._s_rm_mu

IS

3

Turn over

X +x—4

1on

(Total for Quest

A 00 OO0 0

) 3 (a) Complete this table of values for y

| | _
, m_ | -
[ BN
| S
S )
7 M £
| o
—_ __ A.._/~ ! o=
m =
| G
| oo S | o]
; | | @
Lo g &
=TI - o < Il
17173 2 =
] o |
T S = =
_,n o1
I_.A , A_, = =
; i + m
. i o
_m I ==
| , ~ =
[ G i
R . =
L E 5
:tlll_,"rl..fl_ m 2
__ . ) m
\ T = 2
{ W -
, <
Ail | b 8
| = =
| .tm mm
R N 5h =)
| ] © M
r ! = =
= %}
Qo -
— ~
= -




s~
o
e

Number of

The chart below shows information about the number of books bought by each of the 40 students.
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(b) Show that an estimate for the mean number of books bought is 9.5
You must show all your working.

”m of Frequency, f midpoine, x
o-4 0\ 2
5-9 8 "
10 -4 13 i
1S -19 =) 'S
20 - 24 i
Totall : 40O
Mean = 28Q . q.5
_‘-l-O

22
S6
156
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T

380
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(Total for Question 4 is 6 marks)
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5 Lara is a skier.

e

She completed a ski race in 1 minute 54 seconds.
The race was 475m in length.
Lara assumes that her average speed is the same for each race.
(a) Using this assumption, work out how long Lara should take to complete a 700 m race.
Give your answer in minutes and seconds. 1
2/
Speed = Distaunnce | \\QE§‘
Tinne @
t j:('\'\
o=
= 415 | B
AR
= 'é‘\; melrer per secord
Tone = Distonce
S\oe.ed
= T100
4
= 168 secordsS
= 2 wurnwkes 48 seconds
2. minutes .48 seconds |
(3
Lara’s average speed actually increases the further she goes.
(b) How does this affect your answer to part (a)?
| roce  in.less. tdacun... 2 oniruoke s & SE v
, (1)
o . . ___ (Total for Question 5 is 4 marks)
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ABC is a right-angled triangle.
B

H

C 14cem

AC = 14cm.
Angle C=90°

size of angle B : size of angle 4 = 3:2

Work out the length of 4B.
Give your answer correct to 3 significant figures.

A+rB =9q0°

C'QO-‘-_-5=|3 A=\3A2=36°
B = (Rx3=54"

A H:_P_*..
/c AN G

:_ﬁ_—

cos 36
= 17-304Q.-.

= 17-3 cnn (386)

(Total for Question 6 is 4 marks)




. 7 The table gives information about the speeds of 70 cars.
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Draw a frequency polygon for this information.

—

Frequency

Speed (mph)
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4 8 The diagram shows a solid metal cuboid.

= The areas of three of the faces are marked on the diagram.
] The lengths, in cm, of the edges of the cuboid are whole numbers.

27 cm? /
3o
- e
15em?
45 cm? Scdn

The metal cuboid is melted and made into cubes.
Each of the cubes has sides of length 2.5cm.

Work out the greatest number of these cubes that can be made.

Voluurmne 0(: adoond = Cfoxa = \35%3

139 - 15.625 = 8:6%

B cubesn can be mode .

o b s RSN ,--\

A
s
s

%'/ A

R

Vouume of one cube = 2.3 = 15.625 e ®

~(Total for Question 8 is 5 marks)
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+ 9 (a) Expand and simplify (x —2)(2x + 3)(x + 1)

= (x-2)(2?*+ 3c+2xc+ 3 )

= (c—-2)(2¢?* + S + 3)

=20+ S5x? & 3¢ - Yot - 1I0x -6

=253 & ¢t - Tx -6

J’4 ng" =y
¥

(b) Find the value of n.

(c) Solve 5x*—4x—-3=0
Give your solutions correct to 3 significant figures.

Sx*-4x-3:=0

b2 Cu)- 4 xE5x-2
10

x =

2T o -4

=1 2T or -O0.4T12 (3sf)

22342 ~Toc=6l

)

2T or 04121 B

&)

(Total for Question 9 is § marks) 77~
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10 f(x) = 4sinx°

(a) Find 1(23)
Give your answer correct to 3 significant figures. |

430n23° = 1.856292---
=1.96 (3s §))

|

!

................. -S6. . ]

(1 |

gx)=2x-3 ;
|

(b) Find fg(34)
Give your answer correct to 3 significant figures.

8(311-) s 2x34%-3
=65

£65) = bk SIS
= 3.62523 -
= 3.63 (3sf)

-
(2)
h(x) = (x + 4

Ivan needs to solve the following equation h(x) = 25
He writes

(x+4)>=25
x+4=35
x=1

This is not fully correct.

(c) Explain why.

N (oc+t+)"=253|msac.+l-!-=5c:_rx,+t+=—5 e

o o ) ~__ (Total for Questi_o_q__l_(_)_ is 4 marks)
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graph of y=tanx® for 0 < x < 360

| 11 Sketch the
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(Total for Question 11 is 2 marks)
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AB=5m

The vertex T'is 12m vertically above the midpoint of AC.

Calculate the size of angle TAC.

.+ 12 Here is a pyramid with a square base ABCD.

B

C

ACQ‘ = 51-1'51
= SO

=T3.6% (\dp)

RO < C1 -
__(Total for Question 12 is 4 marks) .=

13

Turn over

e T S e e b P L




i

e e

13 The number of animals in a population at the start of year £ is P,
The number of animals at the start of year | is 400

Given that
P = LOLP,
work out the number of animals at the start of year 3
P, = kOO
P, = .0l X OO0 = LOL
Py = 1.0 x 4hOY = 4OB. 4

408

__(Total for Question 13 is 2 marks)

14 y is inversely proportional to x*
y=44 whenx=a

Show that y = 5.5 when x = 2a

9% o3
- k
37
Y=, c=a: 44 = Kk,
Q‘&
k= 443
- 4o
o) 3
e F 440’
L= 3 \d (7_&)3
= hHa® _ 4y = 55
Ra 3 8
e S e __(Total for Question 14 is 3 marks)
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) 15 Prove algebraically that the difference between the squares of any two consecutive odd
numbers is always a multiple of 8

(2n+3)* - (2A x1)* 2 (21 + 32N +3) = (2n + 1) (2n 1)

= n?2+6n +6n+Q ~-(4n242n +2n + .),

|

i!
= bn*+12n +9—- k24 bn o+ ) i
!
= 8n + 8

= 8n ¥1) ok w o nuldple
of €.

7. e differece beonween dne aquo.reoop ey 1
B0 onsecubive  odd nuummboers g QLWQQS ‘

o Nwlk&,'f,lc QFS'.

(Total for Question 15 is 3 marks)
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The shape is made from a triangle and a sector of a circle, centre O and radius 6 cm.
OCD is a straight line.

AD = 14ecm
Angle AOD = 140°
Angle OAD = 24°

Calculate the perimeter of the shape.
Give your answer correct to 3 significant figures.

=2 g i =

360 "=

Pve | ARC = 22
er\ath 3

Cosune e

00% = G2 + \4* - 2XxGX |14 cos 24-°

= 18.9243.-.
oD = 8:86139--- = 8.86cm (2dp)
O = 3B -6 =

2.836 crn (2dy)
Tokol perumerer = 23.03 + 286 + |4

= 3%.9% ern- (38.4.)

B
(Total for Questlon 16is 5 marks) e

R

~ - Fr A A

23.03 e (200) | N

i

7




| 17 The table shows information about the distances 570 students travelled to a university
open day.
e oo | Growp  Freguency
Dl_stance (d miles) ] Frequency wdddh it iy
0<d<20 120 20 ©
20 < d < 50 90 30 L
50 < d < 80 120 30 b |
80 < d < 150 140 10 % '
150 < d <200 100 S0 2 4
(a) Draw a histogram for the information in the table.
T
L s
T
2e !
1 it | |
100 150 200 250
Distance (miles)
(3)
(b) Estimate the median distance.
510 . 525 35 x 30 = 18.15
2 120
50 18,75 = 6875 i @819 miles i
(%) |
o - (Total for Question 17 is 5 marks) )
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18 A high speed train travels a distance of 487 km in 3 hours.

SRR

ey
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The distance is measured correct to the nearest kilometre.
The time is measured correct to the nearest minute.
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By considering bounds, work out the average speed, in km/minute, of the train to a
suitable degree of accuracy.

You must show all your working and give a reason for your answer.
Distource -

(ovver bouwrd = 4-86:5S lemn
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U_P-Pe_( \oO\)Jf\d = 8.5 M\Jfl\th:C_S‘

//
; < %
lovver boaund = 1795 nunukes (

Speed = ‘D-ls-tcx.ncc.

Tune ]
. _ 481.5 _ . : Zo
Speed :  wpper ‘ocouwna = =5E - 2-7'5871 ke [anunaioe €87
(ovver loound = 426;__2 = 2.69529 -+ kom /munuie ] TE

180,

2.69529 ... < speed < 2-T1587 ...

SPe&d = 9.7 \r—rvx[r\r\.a.r\gxte UOLPB

as bothy, 2695 ond 2:T715: - vrourd Lo 2-7,

2271 km/minute

- - 3 (Total for Question 18 is 5 marks)




® |
®@: x=1-24 @ ,
Substtte. @ o @  200-24)t -yt =T
1(\—'—!—:)-&-‘4-\31)*\\.31:\7 1
2 - 83-\-&6"— \31‘ = =T
—YU" - %d -195 =0
(Ty =15)y+1) = O |
3 = l§_ or d s - |
T
Sulbstibute. 3:-\ e @ X=1=-2x-\
=3
1S . = | - 22X 1S,
Substbbute Y= = neo @ ¢ ¢ =L 1
= =23
T
i
S ___ (Total for Question 19 is 5 marks)
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Triangle A is transformed by the combined transformation of a rotation of 180° about the
point (=2, 0) followed by a translation with vector (_;J
One point on triangle A is invariant under the combined transformation.
Find the coordinates of this point.
| . o _ (Total for Question 20 is 2 marks)
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