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 You must have: Ruler graduated in centimetres and millimetres, Total Marks )
protractor, pair of compasses, pen, HB pencil, eraser, calculator,
| Formulae Sheet (enclosed). 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 be used.

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 quide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.
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If your calculator does not have a r button, take the value of r to be 3.142 unless the
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Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in vour working.

(a) Simplify (m")’

%3 m6

(b) Simplify +*xx*

5+ 1'3

{¢) Expand 4p(p + 3p)

4—}')3 + Dpz

(Total for Question 1 is 4 marks)
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| 2 Jonny wants to know how much coffee he will need for 800 people ut a meeting.

Each person who dninks coffee will drink 2 cups of coffee.
10.6 g of coffee is needed for each cup of coffee.

Jonny assumes 68% of the people will dnink coffee.

(a) Using this assumption, work out the amount of coffee Jonny needs.
Give your answer correct to the nearest gram.

0 x2 XxI06 X 069

11533

4

Jonny’s assumption is wrong,
72% of the people will drink coffee.

(b) How does this affect your answer to part (a)?

It wll increas

(1)

(Total for Question 2 is 5 marks)
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g 55 )
BCA = 257 ((orfrspond’ing angles
are  eqlal
/}E\D 255 (Stmighf line = /80)
g =00 (v )
cap 255 (180-70-55 as

angles ina A *180)

Two aﬂgff’f H’!f’ same h{’n(e

Isosceles.
L (Total for Question 3 is 5§ marks)
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w | 4 It takes 14 hours for 5 identical pumps 1o fill a water tank, ’
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How many hours would it take 4 of these pumps to fill another water tank of the

kx5

0+

_ hours
(Total for Question 4 is 2 marks)
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5 A and B are numbers such that
A4=2x3x7
B=3%xT
(a) Find the highest common factor (HCF) of 4 and B.
Bek 2 353 ¥7
= §3
(1
(b) Find the lowest common multiple (LCM) of 4 and 8.
” \\ L ]
LCM= HCF x “Leftovers
R &
= 63x2 >3 x7]
2
. (Total for Question 5 is 3 marks)
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.| 6 Lava flows from a voleano at a constant rate of 11.9m’s

How many days does it take for 67205 600m” of lava to flow from the volcano?
Give your answer correct to the nearest day.

67205 600
-9

then

/

= SCcond s

+ 300 and ~24
g5

days
(Total for Question 6 is 3 marks)
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Here is the graph of y=x" - 2xr -2

i

(a) Write down the coordinates of the turning point on the graph of 1 = ¥-2x-2

l

(b) Write down an estimate for one of the roots of ¥’ —2r—2=0

-0 8ts ~0:6
or 2:6to 2§

(1)

=3

th

(Total for Question 7 is 2 marks)
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8 A solid cuboid is made of metal.
The metal has a density of 9 g/cm’
The volume of the cuboid is 72 cm’
Work out the mass of the cuboid.
® M= DxV
D > YGx2
LI I ___(Total for Question 8 is 2 marks)
Some people were asked if they wanted a new television.
70% of the people said yes.
80% of the people who said yes wanted a television with a large screen.
What percentage of the people asked said they wanted a television with a large screen?
" L 8 .
07 Yes X Large 007
. 30
—
/0 X s = 096

___ (Total for Question 9 is 2 marks)
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10 ABD is a triangle.
C is a point on BD.

o 2

Work out the length of DC.
Give your answer correct to 1 decimal place.

E Sinkl X 68 = Lehfl.
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.| 11 The table shows some information about the heights of a group of adults.

. [DONOTWRITEINTHIS AREA

least height 169cm

greatest height 186¢cm

median 177cm

lower quartile 174cm

upper quartile 180cm

(a) On the grid, draw a box plot for the information in the table.

Adults P e e

155 160 165 170 175
Height (cm)

The box plot below shows the distribution of the heights of a group of teenagers.
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155 160 165 170 175 180 185 190
Height (cm)

" (b) Compare the distribution of the heights of the adults with the distribution of the
heights of the teenagers.

Adult mefian > ten medign

ﬁ[ﬁﬁﬁff',,_jﬁéﬁh.ﬂj_lﬁé&.jffjl‘aﬁ of € . ...... DR f’nzo‘%n ge >0(clfvf)t ________
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~ (Total for Question 11 is 5 marks)
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12 Show that (x — |)(x + 3)(x—5) can be written in the form ax’ + hx’ + cex +d
where a, b, ¢ an integers.

x> 4 3x- I 73
= 12+2x *3

EAPERD
-5 :lﬁx /+I5]~5

- D(B- 3x2 “131 +)5

(Total for Question 12 is 3 marks)

. . . on(n+1
13 An expression for the nth term of the sequence of triangular numbers is it
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2 = (n +02

(Total for Question 13 is 3 marks)
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14 OAB is a triangle.
OBC is a sector of a circle, centre O.

Trtyx %0

Cosine 360

rulé

Calculate the area of OBC.

Give your answer correct to 3 significant figures.

. @46 - 2xxf x Cos 35
= ) - 113cos 35
=198 5315...

r = 534l

x 80

s My 534"
frea OBC = Tlx 9734 e

__(Total for Question 14 is 4 marks)
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| 15 (a) Factorise a-b

Aifference of
l2 fe;cpoim (ath)a -b)

(b) Show that 2* — 1 is the product of two consecutive odd numbers. n tej 240:_ 40 L
. . [ oﬁ \é; 2772
( 2 CH)(2%-0) .
(EV?n ‘H)(E‘V(’n & I)

S

Sam ¢
even num ber
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henee  @nsec ytive odds

(2)

(Total for Question 15 is 3 marks)
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On the grid, enlarge triangle T by scale factor —2 with centre of enlargement (-2, -2)
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(Total for Question 16 is 2 marks)
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| 17 Here is a distance-time graph.

A

30 FE R - "

] e —

Distance
(metres)

30 ' - . I_,_ _ .. _{ L+_._;_:. _E e L B 11 AR O S

10 e

=By

BRRBE=oe Gl eh umaramums smam: sanss suman
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"4‘ Time (seconds)

Y

0

(a) Find an estimate of the gradient of the graph at time 2.5 seconds.
You must show how you get your answer.

(3)
(b) What does the gradient of the graph represent?

- speedfvelocity

(1)

(Total for Question 17 is 4 marks)
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.| 18 A solid frustum is made by removing a small cone from a large cone
as shown in the diagram.
- Csh |
Curved surface area of cone = 77/ |
/
The slant height of the small cone is 6 cm. 6 - e = Oté
The slant height of the large cone is 10cm. o)
The radius of the base of the large cone is 3 cm. . 016 X ;
Calculate the total surface area of the frustum. Smd“ [ Gdl v -
Give your answer correct to 3 significant figures. & ’r 8
Total SA :Tf_;r) O + BotQO 4+ CSA of F
b 3 2
M lS 3 (M3xdo) = (Trxl-9x4)
> N3 T5..
18-
ik et (Total for Question 18 is S marks)
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| 19 Sana needs to draw the graph of y=3" for 0 <x <4
She draws the-graph shown on the grid.
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Write down one thing Sana has done wrong.
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~ (Total for Question 19 is 1 mark)

18
O 0T o
_ 5152 A0 1 8 2 4

Py



DONOTWRITEINTHISAREA .

o

RSO NI NN ( & ;
my_-;}fhgsn_ N s N
N SR L N A N

o

* RN

. DONOTWRITEINTHIS AREA - .

o 4

20 Prove algebraically that 0.123 can be written as

X = 0123
jox = 123
1000 x 123¢23

_CHOX 312D

—

X = dek
990

495

123 i1
495

__ (Total for Question 20 is 3 marks)
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Solve

x+4 2-2x

1(2-2x) + 3(x+8) > 1(X+4)(2-2x)
99+ x> Zx 482
X+l 2 =0 -bx t8

Dl B6 Bl

(ZX -4'3 )(I +1 ) =y,

DC:*“Q)“

Bx

p—

_____ (Total for Question 21 is 4 marks)
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22 Given that the vector a 6 +b 7] B parallel to the vector 6 - 6

find an expression for b in terms of a.

Ja + 8b
fa + 2

3K ¢03

1J

\J

]

20 +49b 275k
(kB> T +2Ab = 79K

BT

—

22b = 6éa

B . ___ (Total for Question 22 is 3 marks)
>
21
EmCEm Turn over »

P & 5 4 & % A 9 & 71 2 4



7~

. 23 A circle has equation x +y2 =25 C(O,D) r N 5

The point P with coordinates (-3, 4) lies on the circle.

Alex says that the tangent to the circle at P crosses the x-axis at the point (-8, 0)

Is Alex correct? H: MI -[.(

You must show how you get your answer.

\

et
Mradivs = 3 |

it 3

~ (Total for Question 23 is 4 marks)
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.| 24 There is a total of y counters in a box.

There are x pink counters and 5 blue counters in the box.

The rest of the counters are green.
xiy=1:3 > SO

Freda takes at random two counters from the box.

Find, in terms of x, an expression for the probability that Freda takes two counters of the
same colour.
ax* +bx + ¢

- where a, b, ¢, d and e
dx’ + ex

Give your answer as a fraction in the form
are integers.

P B S

X L XX
705 T e & ey

¥ £
L 20

Y- o 3x (31 '"') i

< Y5 Y-x-§ _ (2~ 5)(2x-6)
P(99) X ] > g

X=X 420 +hxP=12x =105 +30
Ix*-3 x

]

5x'-23x +50

I

~_ (Total for Question 24 is S marks)

TOTAL FOR PAPER IS 80 MARKS
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