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You must have: Ruler graduated in centimetres and millimetres, Total Marks |
protractor, pair of compasses, pen, HB pencil, eraser.

; | Tracing paper may be used. )

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.

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.
You must write down all the stages in your working.
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1 Work out the value of 3 - 2

\w
B
()
i
-9

(Total for Question 1 is 2 marks)

2 vi=u?+2as
u=12 a=-3 s=18
(a) Work out a value of v.
Soe (,;;,)l + z(as)(la)

ot = su,t¢1-+1('5“7")
VL: ,,,f,,f-—IOE

tc 34
I |
e 6 or —6
(2)
(b) Make s the subject of  v? = u? + 2as
vo - uw = Llas
.
.
2a 2 7%
Yy — U
5° 2a. ..
(2)

(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.
The rest of the bonus is shared equally between 7 salesmen.

One of the salesmen says,
“If the bonus is shared equally between all 10 people I will get 25% more money.”

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

fllOO Slvoce ot e_qu_aj.i\j = £2 10 =<eoci

—
sle = - 210
10
Solesmen gek Co/ o) kZiIOO
So/. = kErloso
o = & 248
cay =T Elarga
\ 8 O
Tl 2% »
each salesmMmoan ca,eé-s ﬂfﬁ)—

IP Sf/\(;\f?d ec{qau(/{j -[’ln,e Sa’,ﬁjyuaun o...o._.(/(al

3{" kjo Mmev €.
?’¢_- x 10O

| 88
,—L"*X(OO = léé/ Mor€ nren=Ly

6

(Total for Question 3 is 5 marks)
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4 It 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?

(20 x § = €00 (Mins Por 't"“f)

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

each’capm:m%%e&ame)ﬂ(ewraﬂﬁ

(1)

(Total for Question 4 is 3 marks)

200
5 A plane travels at a speed of 213 miles per hour.

(a) Work out an estimate for the number of seconds the plane takes to travel 1 mile.
—_—

200 pmiley in | heur

200 miles n 60 nnJ

200 el eJ ) A 3E00 Jecendsy

2 nsl€d /0 3¢ Setcenold

/ i Pt " | & §Lcondll

/g seconds
3)

(b) Is your answer to part (a) an underestimate or an overestimate?
Give a reason for your answer.

L over estimate - The distance wo. rounded dowrt,

zfu,;/[.émuf/maremanjm:/f’m,/,?wccmdf’l
1

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

5x +y=21 x |
x~3p=9 &

Boe + 4y = 21

Sx — I‘;tj = 5"_5

léj = - 24

S
=5

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

D

A,
20cm
AB 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
2
Total area =™ 20 x 20 = 400 Ccm
y 7z
Area of guartes cirele = 77'(20)
s
T
L Z{,ooﬂ- — 100?7— cvin
2 gaen =
A / ’
reoc- o enti ] -
Senvi Crrele - 77(10)1
SRS <
P
2
- foorr = 50’// .t
2

Shaded orea = quartel circle - Semi tircte

_ joomr -~ §°7
= SOﬂ CMl

e oy shadeol  sSom _ 7T
i
oreat ok Squact 4o O __—¢Total for Question 7 is 4 marks)
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8 (a) Write down the exact value of tan 45°

Here is a right-angled triangle.

« xcm @ A

4cm A
@ cos ] ,
-
cos 60° = 0.5
(b) Work out the value of x. cos (o) = __.Lf_—.-
o
6.8 = L
oC
.8 x = Y
. = 8
(2)

(Total for Question 8 is 3 marks)
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9 The times that 48 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.

A
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30 40 50

Delay in minutes

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

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

i
sexss
Monday o
- -

0 10 20
Delay in minutes

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

1 i i i
Tuesday |——H % em smmmmEm !
S B EBmSESEEESAEEEEEREERE

0 10 20 30 40
Delay in minutes
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(b) Compare the distribution of the delays on Monday with the distribution of the delays
on Tuesday.

= Af...ﬁhﬂ.....m.ﬁ&(ii&......a{ﬂ.éaﬁ.......wﬂ:).......gffa/f,{t...,,,oﬂ‘Moﬂday__,,,.._...,,._,”,w..,.....l
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&
B (2)
E -
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.

cNo e do. pet oow o f hece wece delays behueen

............ 25 end 30 mins. W el chow’mA’f}Zd(%laij-\
W‘el{ loQ‘l‘w-P_-e—ﬂ- '7 Md 33 M:ﬂj’_ (i,

(Total for Question 9 is 6 marks)

5(x—1)*
| k===
5(1-0(::/), !

(1)

& . x_1
ﬁ 10 (a) Simplify

(b) Factorise fully 50 — 2)?
2(25 -y ")

(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 net change the price.

Here is Sadia’s idea.

Reduce the price and do net 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?

125,/ for F
25/ for 0.2°P
o0, dor 0.87F

80;’ Onp the praice P 20/ reduch vn

e Q%

(Total for Question 11 is 3 marks)
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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°

Work out the size of angle CAO.
You must show all your working.

PrCAB = 54a At ernale jzjwu,n/r +heorem
413 = 35"  mygles at  baie of jsasceles
c =

’ fu‘wag/z are e_cyuu{

ocn = 21°  (5¢-35)

C I;D = 21 Angles o+ bate o isosceles

triangle ace €qual

(Total for Question 12 is 3 marks)
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(Total for Question 13 is 2 marks)
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14 (a) Work out the value of (5)4

)

.
2)
1 1
3= = 3"=943 3= o
9 V3 V3

(b) Work out the value of a+b+c

@

e

(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.

Ako B g +o C

Scale fackor area 4 25 scale fachn volume 27-44¢
Scale fackor leﬂsﬂa e scalt fackor )eﬂgﬂ 34

A B r-C
2 ¢S 3 H 620
¢ 15 i5:20 £

A8 C 3.:10

L L IS5+ 20 . .
(Total for Question 15 is 4 marks)

16 Prove algebraically that 0.256 can be written as 224

495

. 2856 = 2%

2. 56 = jOx

—

25¢. 546 = 1000 x

25¢ = 990

Z = ABY
770
= +ZL7

e

75

(Total for Question 16 is 3 marks)
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17 Here is a sketch of a curve.

Ll 4

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.

__5:(0)1# (o) +5b (Q,"S)
o = ks

(s)"+ al(s) - 5 (5 0)

25 + S5a - 5

G
il

@]
i)

O 20 + So

o T - Y 3——:—‘5—#‘9

a\j::)CZ-LfDC—'S

g=(@-2) -4 =3
o - 2) — 4

Lurning  point (2/"‘7}

(Total for Question 17 is 4 marks)
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18 The graph of y = f(x) is shown on the grid below.

74 y = fx)

\[ I\

0 6 x

(a2) On the grid above, sketch the graph of y = f(x — 2)

(1)
grap\hA ok i graph B
2 )
\\\ 5 //
—4 —2\‘3 (’/z 4 ,'c'
= \

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.

(1)

X
g’.‘* g
x

(Total for Question 18 is 2 marks)
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19 For all values of x

f(x) = (x + 1)

and gx)=2x—1)
(a) Show that gf(x) = 2x(x + 2)

gfe) = 2((x+) 1)

(b) Find g7'(7) g(x) = 2(x-1)

3«'(-,) 2 - & |

(!

3.5 +1

2)

(Total for Question 19 is 4 marks)

S5 £S5

Al

T——

—

1000 30 0 0 O .

Turn over »



(V18 + \2)
J8 -2

20 Show that can be written in the form a(b + \E) where a and b are integers.

(20z + 2 )l
e

(4v2)

o2 — 2

s

WY LN LM L

32 (202 ~2)
(2(‘2_ -2)( 282 +2)

Gy + 64 J¢V2 + 16
$ +uf2-4dz — ¢ Ié( |+ \J/Z)

Eyl2 +64

? (Total for Question 20 is 3 marks)
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OAB 1is a triangle. |

OPM and APN are straight lines.
M is the midpoint of AB.

OA=a O0OB=b i

|

OP:PM =3:2 2

Work out the ratio ON: NB o :

— " i

Ag = — =¥ 7 - (

x = = 4

ey, ( {

om = o - g * gk L

S S U 7 2. = k

z = 10

g = R ‘:@

3 L + L b 2 2 =

-

- 2o + 2 7

16 /10 |

—> , |

- 3 b =

- —a a + 3 b N = =

P 7o 70 0 7

— ¢

- ¢ @

- =Za s i} NB = =

10 /0 |

5 = 3

= —a 5 kb - S S

(Total for Question 21 is 5 marks) g
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22 There are only green pens and blue pens in a box. _
lcte | - 2x 4 3

L+ >x
There are three more blue pens than green pens in the box.
There are more than 12 pens in the box.

Simon is going to take at random two pens from the box.
s : : . 27
The probability that Simon will take two pens of the same colour is 35

Work out the number of green pens in the box.

- + 32 x + 2

P(RB) = X

2.+ 3 2x *¢

|0((,T(Jr) = s i o ol
2.6 % D 2x + 2

(x+3)(x+2) N 2 (x-1) _ 27
(2x+3)(2x +12) (2x+3)(2242)

23

7
937'4—23(.—*31"’€+1 =% = ¢7

—_— ——

S

Y% + 4$x + bx +¢

2% + 4x + 6 _ 27
55

(}x?’ F}C?DC’fé
;{‘?’ F 2x + 3 28 __2___:-7——
29(:1 9—55(« +3
55(x%+2x +3) = 27{23°+5% +2)
54t + J1om + 5 = 5(7;17-+}§51+S/

x% -25x + &84 = O

Os AWt pce Mot XL =g 2C =2/ (Total for Question 22 is 6 marks)
h I4
e (72 poid.

TOTAL FOR PAPER IS 80 MARKS
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