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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.

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. Zigii
g
You must write down all the stages in your working. ;fc_;l;;
. . . =
1  Write 136 as a product of its prime factors. &
Zir-"'-ﬁ'
2 13 z
=
> =
N7, 5
]— g3
2| 34 g
11 G
1 i

| 3¢ = 2x2x2 x17

(Total for Question 1 is 3 marks)
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2 A biased spinner can land on red, on blue, on green or on yellow.

John is going to spin the spinner.

L

‘ 3:: ‘ The table shows each of the probabilities that the spinner will land on red, on blue or on green.
=

‘ ; ‘ Colour red blue green yellow

B Probabilit 0.2 0.25 0.15 .

£ robability 0] 4-

=

‘5 - (a) Complete the table.

=

(2)
Hayley is going to spin the spinner 60 times.

(b) Work out an estimate for the number of times the spinner will land on red.

Co x 0.2

(Total for Question 2 is 4 marks)
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3 An empty tank is a cylinder of height 5 metres. Y

Water is poured into the tank at a constant rate.
It takes 4 minutes to fill the tank completely with water.

Malcolm draws this graph to show the depth of water in the 5 metres
tank as water is poured into the tank.
LTI ~ v
N
A
5
4 —
— — |
Depth of 3
water
(metres) 2 ///
1 //
>
%0 1 2 3 4 5

Time (minutes)
Write down two things wrong with this graph.

| Shovld be 4 S‘tf‘«:jlré e graph

(Total for Question 3 is 2 marks)
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(Total for Question 4 is 2 marks)
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This accurate diagram shows three points 4, B and C.

_VIUYSHLNIILMMIONOG

a x

Region R contains all the points that are

less than 4 cm from each of the points 4 and C
and nearer to point B than to point 4

Show, by shading, the region R.

(Total for Question 5 is 3 marks)
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6 Each student at a college is going to be given a notebook.
The colour of each notebook will be red or blue or green or orange.

Bill takes a sample of 50 of the students at the college.
He asks each of these students what colour of notebook they want.

The table gives Bill’s results.

NOTWRITEINTHISAREA =~

Notebook colour red blue green | orange
Number of students 18 16 10 6
o
8 There are 3000 students at the college.
- Work out h d notebooks Bill should b Red = 2 -3¢
— (a) Work out how many red notebooks Bill should buy. So 100
3066 x 36 = 3(x3o0 = Jo%¥o
‘ 100

(b) Write down one assumption that you made in answering part (a).
Explain how your answer would be affected if this assumption were not true.

...... Aff}(.’.‘.?.-ﬁ...4...4...4...5..‘.&.hﬂ\‘?ﬁ...4...4‘?‘..5.4...4...(%;?""¢~‘<"‘('°'~+‘“’Q of choices

..... Ehak woslh be wade b all college skodents.

(Total for Question 6 is 3 marks)
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.ﬁﬁ?.:. :.. u..:a.

plan

side elevation

On the grid, draw the front elevation of the prism from the direction of the arrow.

7 The plan and side elevation of a solid prism are shown on the grid.

(Total for Question 7 is 2 marks)
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8 Cars are made in a factory for 24 hours every day.
In the factory a car is made every 209 seconds.

(a) Work out an estimate for the number of cars made in the factory in one year.
You must show how you get your answer.

zaqf ~ 3“‘\'1-'\

NOTWRITEINTHISAREA =~

$o N L0 LasS per L~

ca 2_4,( 20 = H#48O ¢ors per d(gj

A 806 x 3C%
LT

=~ So00 x 3¢ Sp6 Y
172 § 00

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

H'u-vo_ VourikeA tl:\( ’fb M:J—c{_ AV Aa‘vn

(Total for Question 8 is 5 marks)
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9 Here is a stem and leaf diagram for the heights, in mm, of 25 seedlings.

312 4 4 6 9
412 ()4 s 77 3 Key:
510 2 3 5 6 6 @ 7 9 312 represents 32 mm

6|1 2 2 4

Work out the interquartile range. I RCL = 57 —42 = 1§

‘g
O
o
=
s
m
-
T
>
g
I
>

(Total for Question 9 is 2 marks)

10 Adam buys a computer.

20% VAT is added to the price of the computer.
Adam has to pay a total of £900

Work out the price of the computer before VAT is added.
£ 400 = 120 4

f"TOO - diso = 2064

150 xS =456 = 166 4

(Total for Question 10 is 2 marks)

10
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11 (a) Solve 3x* = 108
t

x* = 108
3
Z - 3¢

x:fjgz:ié X =+

NOTWRITEINTHISAREA
N

(b) Factorise x> — 2x — 35

. (2 +s5 )(x -7)

(c) Make 7 the subject of the formula.

u—2:3_é
4

4(v-2) =3¢
4(v-2) = ¢
. 3

(Total for Question 11 is 7 marks)

J
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12 (a) Write down the value of 25°

HLNIILEMIONOG

1
(b) Find the value of 49 2

l

-
=

L 1
Aa% r

2
(c) Find the value of 643

= () = a” =1

n

(Total for Question 12 is 5 marks)
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13 Ben fills a glass with orange juice and lemonade in the ratio 1 : 4 by volume.
He mixes the liquid that is in the glass.

] 1

Et: Ben drinks 1 of this liquid.

| l:T_: | He then fills the glass using orange juice.

‘ E ‘ Work out the ratio of orange juice to lemonade, by volume, that is now in the glass.

8 Give your ratio in its simplest form.

e

= i

B Oranqe juice lemonade

= J

8 | 4

. S S T
3.«-}.«!«:_{ é So 3 N A (Ja.ré-r leéc
AJ(KS S (M,rés orange S

g . 12

Orange: |lene,adel

(Total for Question 13 is 3 marks)
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14 Ayshab walked x miles at 4 mph.
She then walked 2x miles at 3 mph.

(a) Find Ayshab’s average speed for the whole journey. O
Give your answer as a mixed number. f fgf f
=
Disbance Speed Time g
. s = el
'z
4 2
T
N7, 5
2% 3 2% =
3 :
To&al KX
X 2% _ 3x48x _ )l
Ave.n.ja §f<¢o( = 3= _ 3xx12 = 36 - 3_‘3_
APy - L2t | n
(2
4)
The second part of the journey took 25 minutes longer than the first part of the journey.
(b) Find the value of x.
2 >
— i = 25 = S
3 4 6o 12
¥ — 3x s
|2 IR
Sx . 5
12 I
A = |
N S
4)
(Total for Question 14 is 8 marks)
.
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15 f(n) = 2n + 1)> — (2n — 1)> — 10 where n is an integer.
Prove that f(#) is never a multiple of 8
‘F(") = <4nz+4m4") "'(4-«1 —4n + ?) ~ 10
= 4w FAnal —4n* +4n -1 ~10
= ¥n ~10
= gn -9 -2
= 2(n-1) -2
So a'w«%r 2 less thaw a muléiple of &
and Eherctore never o mulbiple of ¥
(Total for Question 15 is 4 marks)
J
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16 y is inversely proportional to the square of x.
y=1whenx=10

Find the value of y when x =5

'3 - k

x?.
y=) | = k
2( 210 107-
loo = k

- 100
g L
we= 160
9= 4
yeo A

(Total for Question 16 is 3 marks)

16
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G C

A, B and C are points on a circle, centre O. Let LBCT =

ERRRRN CT is the tangent to the circle at C.
: Z 0CR = Go-a Céﬂé—rao"'vs)

2 06¢ = qo- (GMc s of
l'.Sa.('é)

Prove that angle BAC = angle BCT

Z BoC = l?b-(c\o-.(.pqa-.z)

(Ansl(, Som o€ é)
Z. . Bpc = 2«

=> <LBAC s«
Cé. ad Ceatre Luice ¢ at cTr¢_>

(Total for Question 17 is 4 marks)

J
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18 The graph gives the speed, in km/h, of a ship ¢ hours after leaving a port.

V' N
25
/
20 .
N 5/‘4\ A g,.{
\
\
2.25 - IS,
15 y Z S
// 2 -
Speed (km/h) /
10 = 6.75
/
/
51
/
/
0 >
0 1 2 3

Time (¢ hours)

(a) Find an estimate of the gradient of the graph when ¢ = 1.3
You must show how you get your answer.

3)
(b) Interpret your answer to part (a) in the context of the question.
You must give units with your interpretation.
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Accelerbivn 8.8 ki parhe perhe
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA °r8§y""’l"-z
(2)

(Total for Question 18 is 5 marks)

18
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19 Here are two solid prisms, prism A and prism B.

10cm 10cm

=
wi
u
T
il
B
T
: E ﬁ prism A prism B
o
g The cross section of prism A is a sector, with angle 45°, of a circle of radius 10 cm.
a The prism has a depth of 10cm and a mass of 40z grams.

Commn The cross section of prism B is a sector, with angle 60°, of a circle of radius 10 cm.

‘ ‘ The prism has a depth of 5cm and a mass of 50z grams.

. Express the difference in the densities of the two prisms as a percentage of the density of prism A.

\{d’ A < %xﬂ)('oixl'o = l‘ZS'Tr

Vol & = tx ﬂ‘X/beS‘ =~ SooTr
G

le-nsf‘(:\l A - _40m ~ g
|2 S171 2S

ans;{ul R = Sormr ¢

3}

goo 17 16
6
Nb:ff?&/g,ﬂ_{ ~ L — g_ - %0 —'lé -_-_.1_4_ . i
)o (AY So s Z_.f

Dbbtewreonce & a parcen‘l"ja o€ ':[)e_.._c;#JA

-
—_ ) ) ~
2 g‘ »® ’b 0 - '§' r loo - g 7 - S

8 T %
2S (Total for Question 19 is 5 marks)
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20 Show that 12+ \/\/? can be written in the form a + by/2 where a and b are integers.
. 8

()‘Z + Joax ) (l +47) ::§::

(l ) (1 +.f") j%jj

g

(2 +3R)x (1482) 15,8/ 4126 +1e S

- Z* | -

=

- —=2% —20]2 S

QLXK
SN0, 0 O

(Total for Question 20 is 4 marks)

20
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VA
é H B (’CJ ‘0)
0 >
C (6,-8)
The diagram shows the circle with equation x> + )? = 100 radive = 1o

The unit of length on both axes is one centimetre.

The circle intersects the positive y-axis at the point 4.
The point C on the circle has coordinates (6, —8)
The straight lines 4B and CB are tangents to the circle.

Find the area of quadrilateral ABCO.
yA 2
AB = RC
L
Z 2
>C - (oL-—éB ,,.(;o——f)

(A

o = x'-17x+36 + 324

IZ‘DL = 3¢0
12

Area o& & ORE = Jz’_ Bq.f-c_x lmafﬁkl'

< é’xlox:’;o = |5—Oc.~.1

Area ot @uadnla,(-m,( AGto = 2 x QAO0AR
2 x Jseo

= le6o et

300 ................. cm?
(Total for Question 21 is 4 marks)
TOTAL FOR PAPER IS 80 MARKS
J
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