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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.
® You must show all your working.
@ Diagrams are NOT accurately drawn, unless otherwise indicated.
® Calculators may not be used.
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® The total mark for this paper is 80
@ The marks for each question are shown in brackets
— use this as a quide 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 guestion.

® 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.
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1 Work out the value of
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i (s-3)
*-3?=2>53=3

(Total for Question 1 is 2 marks)

2 vi=yu?+ 2as
u=12 a=-3 s=18

(a) Work out a value of v.

Ve (™ -\-(’J.xn'},h\g)
=4y +—~ 10
= 36

.:V:m: 6

()
(b) Make s the subject of  v? = u® + 2as

V2 - U2 +2as
B S

V2 _y? = 2L

- %o T 2en

(Total for Question 2 is 4 marks)
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3 Abonus of £2100 is shared by 10 people who work for a company.
40% of the bonus is shared equally between 3 managers.

ffl The rest of the bonus is shared equally between 7 salesmen.
ol One of the salesmen says,

||||||

“If the bonus is shared equally between all 10 people [ will get 25% more money.”

Is the salesman correct?
You must show how you get your answer.

NOTWRITE IN 75

w -
ZICDX' 755 = U0

2100 - 840 = 1260
180
1260 = F+ = :U,Y*).go (((acl«. salesmen 9@"5 £f?0 banUS)

o | sheed bebweon 10 pecple equally
A00 = 10 =210

. D,"H-er@qce_ }f? £30

+ 30 0 - 16.6%
190

CoNo, he woud %uzlr 16 .6% mor

(Total for Question 3 is 5 marks)
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4 [t would take 120 minutes to fill a swimming pool using water from 5 taps.

(a) How many minutes will it take to fill the pool if only 3 of the taps are used?

XS

il

20 Mmins = 5\:&95‘):_5

600 mins = | tap
.;.3 lx 3
. 200Mmins = 3taps

. minutes
(2)

(b) State one assumption you made in working out your answer to part (a).

| - €ach tup Fills at the same mbe.

(1

(Total for Question 4 is 3 marks)

. - D (] P——
5 A plane travels at a speed of 213 miles per hour. 5 - os 1= L&)
(a) Work out an estimate for the number of seconds the plane takes to travel 1 mile.
D ‘ _
L — U =  — N X 3 hO\)rS
i = X% (Thisis bime ja houss)

e L

2\ 200

- G0 x 60 = & seconds
200

................................. v seconds
(3
(b} Is your answer to part (a) an underestimate or an overestimate?
Give a reason for your answer.
 Oveestimate ; He speed is counded down.
m

(Total for Question 5 is 4 marks)
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6 Solve the simultaneous equations

Sx+y =21
x—3y=9

53:1-‘3:2! Sy =2 - B
x-Gy=9 @3 S-1Sqaus -0

5ubbfad: @ /:ram (J)

Subshtuie ¢ into  eguation | cnd solve

Ox + (~1.9) = 2|
1.5 S

(Total for Question 6 is 3 marks)
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7 The diagram shows a square ABCD with sides of length 20 cm.
: [t also shows a semicircle and an arc of a circle.

D

A
20em
AR is the diameter of the semicircle.
AC is an arc of a circle with centre B.
area of shaded region 7
Show that = =
area of square 8
|
Area oF seckor ABC = L xJix 20 = L) xW00 = 1@
Areo oF Semicicde A = & xJx10* = LxJx100 = SO
-'. A—rm 5\’16\\‘1&&: OO IV “'SOJT (= SO\ﬁ
drea shaded — soa_ T
Y7, &
Areo sqvoe
(Total for Question 7 is 4 marks)
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| 8 (a) Write down the exact value of tan 45°

‘L\_ﬁ an 0= & danbs=4 o<
(1)
\
Here is a right-angled triangle.
60°
xcm
4cm
s
cos 60° = 0.5
(b) Work out the value of x.
_ A
(os 8 &
_u
0.5 = —
% X x X
O.;SI. = L"
~es =05
o= B oo

()

(Total for Question 8 is 3 marks)
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The times that @trains left a station on Monday were recorded.

The cumulative frequency graph gives information about the numbers of minutes the
trains were delayed, correct to the nearest minute.

»

50 { ! } i

Cumulative ; HHHA | |
frequency ] ‘

20 |-

Nl TE T

T

o
o
52

v

0 10 20 30 40 50
Delay in minutes

The shortest delay was 0 minutes.
The longest delay was 42 minutes.

(a) On the grid below, draw a box plot for the information about the delays on Monday.

i)
|

|
|

Monday

I i1
I 1 i

0 [0 20 30 40 50
Delay in minutes

A 4

48 trains left the station on Tuesday.
The box plot below gives information about the delays on Tuesday.

e

Tuesday

v

0 10 20 30 40 50
Delay in minutes
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(b) Compare the distribution of the delays on Monday with the distribution of the delays
on Tuesday.
s ,,MQQL?Q.Q...C{C.!QV,,Oﬂ‘,.,,Mon,dﬁl{,..”ié.‘ . g_*'_@_*_q then on E‘/ééd‘“% S
- Range of delays o foesduy 1s loer Then on Monday
2
Mary says,
“The longest delay on Tuesday was 33 minutes.
This means that there must be some delays of between 25 minutes and 30 minutes.”
(c) Is Mary right?
You must give a reason for your answer.
Vo, we dont knowte specific fimes €0 thoe @uld  be
(1)
(Total for Question 9 is 6 marks)
e o |
10 (a) Simplify (e — 1)
\
(0 L
s -1) =) 5(x-)
lﬁ}w o
(b) Factorise fully 50 — 2y*
_ fadurise ove 2
2(23 %)
- Brodeet is now difterene ot two squoes
2(sc4)Xs-v)
(Total for Question 10 is 3 marks)
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11 Jack and Sadia work for a company that sells boxes of breakfast cereal.

The company wants to have a special offer.

Here is Jack’s idea for the special offer.

Put 25% more cereal into each box and do not change the price.

Here is Sadia’s idea.

Reduce the price and do not change the amount of cereal in each box.

Sadia wants her idea to give the same value for money as Jack’s idea.

By what percentage does she need to reduce the price?

Make an assumepkion . l.e. 00 ot cereal = £ 2

c \ = 2
" 5\156 ot erec l%(.IS

\chks —lC\Lq 7(
\11003 ot cerea\ = £1.60

sadia needs Yo redvce The prie bj Wop .

MO . o0 = 20%
200

(Total for Question 11 is 3 marks)
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B
A E
\iA
7
D
A, B and C are points on the circumference of a circle, centre O.
DAE is the tangent to the circle at 4.
Angle BAE = 56°
Angle CBO = 35°
7 Call this X
Work out the size of angle CAQ.
You must show all your working.
©

L BAC= 90 -56 = 34° Qrad»ius& ‘:aq%@’\‘\‘ meot ot 90 }

Loa = 3u° A 0BA s an isoceles h‘lang\zg

[ ¢cap = 69° {4»‘\3!85 jn albenate 565"""’”1'3

[ ¢hO = 180 - (3u+ 36+ 69) ';_/‘malrzs N fp’rvm\(j\ﬁ Linge = \¥0 }q

= 2\ o

(Total for Question 12 is 3 marks)

11
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14 (a) Work out the value of (5)4

}63/#.:(4 |6)3: 23 = 82
giF=m)” =3 = AT

3_
(2)
a — l b o (- _1_
¥ 3 =943 B
(b) Work out the value of a+b+c¢
a._ §. . A -2
& -7 A 2% =7
3\;, ~ qd—g = ?)2"3‘/1 I 3(1—\- ‘/z) 31-5
G JMip e L 5~
S
a=-2 b= 2.5 c= -05
A+ b+ = =24 2.6 0.5
B2
(2)

(Total for Question 14 is 4 marks)
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15 Three solid shapes A, B and C are similar.

The surface area of shape A is 4cm?
The surface area of shape B is 25 cm?

The ratio of the volume of shape B to the volume of shape C is 27: 64

Work out the ratio of the height of shape A to the height of shape C.
Give your answer in its simplest form.

= \ B &% €
Area scae focdtor = W 25 ‘ " S (x3)
s k@ﬂ@h‘\ scale tockor= TG 1025 l 6 5)
S Siaty @
, 6 %15 420
Bic Volume scole ,(C,dr)r = 297 ou !

Lepaﬂn scale fuctor

\
—;B\Tﬁ:m \
: 20y |

1

(Total for Question 15 is 4 marks)

16 Prove algebraically that 0.256 can be written as %

X = 0.256 (2 reum‘n3 dos - x100)
\00x = 25.6 56
A9 = 254

X = 254 22 = 127
qq 9490 495

(Total for Question 16 is 3 marks)
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17 Here is a sketch of a curve.
VA
<
(e
i
4}
=
2 (510)
i 0 X
I
=
&
W (0|"5)
5]
fa
The equation of the curve is y =x* + ax + b where a and b are integers.
The points (0, —5) and (5, 0) lie on the curve.
Find the coordinates of the turning point of the curve.
(0,-3) v P y alecept (=) - \{=11+CJZ+b
~5=(0)2r (Ot D
b--5
@ X=3,4=0
O=5"+ 35a-5
So = —20
o = -4
: - 22 lae - 35
Sy = X = ‘) (omplete the squcre
(e 2)"~9
Minimvm pO-'fﬂ’ when (x-2) =@
(2,-9)
(Total for Question 17 is 4 marks)
-
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18 The graph of y = f(x) is shown on the grid below.

= 4

el

ghk
(a) On the grid above, sketch the graph of y = f{x — 2) ¢ Moy 2 tothe, o 4

(1)
graph A Y4 graph B
\EENEEN
\\ //
3 —2\‘$ (’/2 TR
AR

On the grid, graph A has been reflected to give graph B.
The equation of graph A is y = g(x)

(b) Write down the equation of graph B.

(Total for Question 18 is 2 marks)
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19 For all values of x
fx)=@x+1?% and gx)=2x—-1)
(a) Show that gf(x) = 2x(x + 2)

Jobsktoke f(x) inro 3(15
2 (¢ +n)2-1)

2 (224 2% ¥\ -1)

9.(x? -\'7-"'—)
(% %)
(2)
—— L Treatit lilke
(b) Find g7'(7) 1K) (;Zarr f 6%%""'0/\
() = 2(=-V) S
E) kﬁ:lct"\\
%x+\=8-(ﬁ) %:ﬁ"‘i\
o =
6“(") = 5(3) +) Then just sikth L &
= 2.5 %\
& .5

(Total for Question 19 is 4 marks)
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(V18 +/2)?
N

Vig = @72
= 3J%

g = Jul2
= {7

20 Show that

(g w2 - GaEy3) @I . 2 o Lo
-2 = 2Zvi-z 242 -1 292-2 g

Rodianalise The SU(A

6 yzxd - 6Jz + \6
—_— % = o
JzZ -\ J2~+) \

= |62 +\6

= 1603 + V)
=16 (1+V2)

(Total for Question 20 is 3 marks)

can be written in the form a(b + «/5) where a and b are integers.
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W
0AB is a triangle.
OPM and APN are straight lines.
M is the midpoint of 4B.
— e
OA=a OB=b
OP:PM=13:2
Work out the ratio ON: NB
— — —>
Al = Ao Yob
= -a +9
—
OM = 0A + li(A‘B)
i & =1
=g 4+ 5(-a¥p)= 79" b8 & smib)
—_—
Ap = A8 * (6R)
= ~a+ ExL(-ax b)
= 3 2
-Gy Za+Eh
= Fady 2 3
02+ \0‘?. = |°(C_l ‘\":i‘?d)
—>
AN = - o+ Kb
==t =
AS APN ecre on o slrarght ling, A—? ond AN are mvltiples
. L
s 0 ?.
—
This gives o8 = ;%\(OE)
—_—
“ON NI
% v L
(Total for Question 21 is 5 marks)
-
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22 There are only green pens and blue pens in a box.

There are three more blue pens than green pens in the box.
There are more than 12 pens in the box.

o Condkiona).
Simon is going to take at random two pens from the box.

The probability that Simon will take two pens of the same colour is %

Work out the number of green pens in the box.

x¥3

Gr&ﬂ FC/"EPQ g e P(Gr—ean): }%;Tg RBLVE): ’,:Z.—-’JE;_S

Bwe pens > x* 3

?(G.G) A P(@.,B) -

25
2
.._.-—x—-x x - + ______I‘rsxx__ 3: ﬁ‘
243 2x 42 2%x+3 25 ¥2 55
T A 50

(224 (22+2) (223X 22 +2)

2x* c4xté 27
P2 LIS ————
(2;(-\-3)(2;(-\-23 55

5(2x2 vt +6) = 9_21(’21-\-3)(21.1«—9_)
NOL? + 720x + 330 = 108x? +270x £162

12t - S0 + 168=C
L X - 2%z +gL=Y

(x —2\Xz -4) =@

2 = 2 XK =
x=2 x4 Toid that ¢ AL

(Total for Question 22 is 6 marks)

TOTAL FOR PAPER IS 80 MARKS
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(Total for Question 13 is 2 marks)




