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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.
® Calculators may not be used.
® Diagrams are NOT accurately drawn, unless otherwise indicated.
® You must show all your working out.

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.

1 The diagram shows a right-angled triangle.

All the angles are in degrees.

Work out the size of the smallest angle of the triangle.

2 A box exerts a force of 140 newtons on a table.
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(Total for Question 1 is 3 marks)

The pressure on the table is 35 newtons/m?. F
p=—
Calculate the area of the box that is in contact with the table. 4
p = pressure
- F F = force
A& A A = area
RX
. 57
=P
A1l renemoes
= Ll- Wt

(Total for Question 2 is 3 marks)
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3 There are only red counters, blue counters, green counters and yellow counters in a bag.

The table shows the probabilities of picking at random a red counter and picking at
random a yellow counter.

Colour red blue green | yellow

Probability | 024 |§.7] | 0.7). | 0.32 cah P (blue)
and P( Groen)

The probability of picking a blue counter is the same as the probability of picking a ¢ .

Proab hitw@

green counter. x

Complete the table. l_ OQL“ _Ogl ~ Q_,DQ & O\dd [—D /I
0-24 | - 0.56

= )X
+0-32
056 O-44 = 1%
x="0.2L7

(Total for Question 3 is 2 marks)

4 A pattern is made using identical rectangular tiles. @

4—5,:'—llcm = t-\#
A <
@ 7cm
X
\ 4

Find the t%tal area of the pattern.

@ 1o+ :H,

x @ 31:\::}*4“4-'1"&:1
AL = o &:Sm

frea of rett = 4x3:=12
hof Hrede= Vlx4 = 48 om >

......... 4%

(Total for Question 4 is 4 marks)
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5 The diagram shows a sand pit.
The sand pit is in the shape of a cuboid.

Sally wants to fill the sand pit with sand. 40cm
A bag of sand costs £2.50
There are 8 litres of sand in each bag.

Sally says,
“The sand will cost less than £70”

Show that Sally is wrong.

olwme ©f S(MOO\\OJC iOO XGOK LH?
= 240000 om?

g4- 2000ml = L0
Numbexof bogs neadedz 240, 000 - \%Obqgg

~ g,000
(ot = 20 x2..680
= 60+ 5 = £75

75 > FO

Smﬁ) S \/\NOVS

(Total for Question 5 is 5 marks)
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6 Four friends each throw a biased coin a number of times.
The table shows the number of heads and the number of tails each friend got.

Ben Helen Paul | Sharif
heads 34 66 80 120

tails 8 12 40 40

The coin is to be thrown one more time.

(a) Which of the four friends’ results will give the best estimate for the probability that
the coin will land heads?
Justify your answer.

Paul says,
“With this coin you are twice as likely to get heads as to get tails.”

(b) Is Paul correct?
Justify your answer.

Sharif: 120 & Head
40 e Taus

DO NOT WRITEIN THHSAREA: -

The coin is to be thrown twice.

(c) Use all the results in the table to work out an estimate for the probability that the coin
will land heads both times.

okl Nurber of Heads = 3 4+66+ 80+20 = 300
| Tads = R +12+ 4o0+46 = 100
Totak = 300+I00 =400

P(Heads\= 200 - 3
300 - o e TR—

3
L.l.
P CHeads +Heads) = 5- xg =

 DONOTWRITE INTHISAREA = =

(6 (Total for Question 6 is 5 marks)
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7 (a) Write down the exact value of cos30° G
] s
7. 3 =
= Sz
2 z
......................................... 5
1) o]
1 Z
(b) z
12¢cm §
e z
30° ;
@
Given that sin30° = 0.5, - o
work out the value of x. - § -
. 0 {J Sees
Sin 0= Kg; o
Sn0= x
),
6= x am.
(Total for Question 7 is 3 marks)
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8 The mass of Jupiter is 1.899 x 10*"kg.

The mass of Saturn is 0.3 times the mass of Jupiter.

(a) Work out an estimate for the mass of Saturn.
Give your answer in standard form.

Moss of Safurnh = 1 %qﬂlx )O xOSwafo 0.3
- 0. 6X |o

Z 6x lO L xl0 y

(Total for Question 8 is 4 marks)

Walkden Reds is a basketball team.

At the end of 11 games, their mean score was 33 points per game.
At the end of 10 games, their mean score was 2 points higher.

Jordan says,
“Walkden Reds must have scored 13 points in their 11th game.”

Is Jordan right?
You must show how you get your answer.

ajte/r I\ﬂm\m © Totad scone = 23 x 1] 2(3\12

agtec 10qunay - Prak = (33485a10 33,?3;

i)

UN)
O
O

3@3 ’850 - \3)6" PONAS in HH\SWMQ‘
Jordan 1S corned

(Total for Question 9 is 3 marks)
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10 There are some red counters and some yellow counters in a bag.
There are 30 yellow counters in the bag.
The ratio of the number of red counters to the number of yellow counters is 1:6

(a) Work out the number of red counters in the bag.

QQCX \ QMouo

x5 C >><5

Riza puts some more red counters into the bag.
The ratio of the number of red counters to the number of yellow counters is now 1:2

(b) How many red counters does Riza put into the bag?

QQd : \/@koua

X0 )xﬁ
Thorg o

> 15 30
Stil 30uelow 10
|5-5 = |0 WARR ba j .................... move red.

(Total for Question 10 is 4 marks)

2

11 Write down the value of 1253

(Total for Question 11 is 1 mark)
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12 Sean drives from Manchester to Gretna Green.
He drives at an average speed of 50 mph for the first 3 hours of his journey.

He then has 150 miles to drive to get to Gretna Green.
Sean drives these 150 miles at an average speed of 30 mph.

Sean says,
“My average speed from Manchester to Gretna Green was 40 mph.”

Is Sean right? g rst S{OQQd: DS
You must show how you get your answer. ‘[ M'SQCO(\% Timg

Totald distana - 50x3  +]50
= |90 415D = R00miles

Totod bimg 2 + 150
20
= X + g = Bhouws

V\\P@Xaﬁe speyd SOO =~ 3F5 mph Z40Sam s
32.5 W o

% | 280 QOO (Total for Question 12 is 4 marks)

E+1 ‘\’5,0\03‘6 b

13 m=
[’
Make k the subject of the formula. L’. L 3
m -] = K
M= (2 v e oot
L).
Sq o 2 a2
m* = ko Em- = K

X9 xy *
Al = k>
- -\

(Total for Question 13 is 3 marks)
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)@x+2+x—2)‘

14 Solve 3 7 =3
2 (:c+2}l—3 (x—?.} _ 3
_e'd

Ax - )L = | R
— X
-/, = l X
L =13 S
2 - x
13
-Z
X = ... 13 AAAAAAAAAAAAAAAAAAAAAAAAAAA
(Total for Question 14 is 3 marks)

15 Show that 2)22 —3x -5 can be written in the form a+b where a, b, ¢ and d are integers.
- x.+6x+5 ex+d 7 TAORAS
Fadersg. top and. Loftam o~ =5 ,+42
—_ ’ 2 _ ~5x2= —10 <_ X fOB
\GP C Ja-3x 7D 3 (+ )

leqt?_x)”sac -5
M IS EEN]ESN
Rotiam. . ac “+6x+5 5( Xt

(o) T

- <3<+ IB(&#—%}

(10-9641) 155
Qx%@é%ﬂ) X +5

(Total for Question 15 is 3 marks)
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16 These graphs show four different proportionality relationships between y and x.

VA YA
> >
0 X 0 X
Graph A Graph B
YA YA
0 x 0 x
Graph C Graph D
Match each graph with a statement in the table below.
Proportionality relationship Graph letter

y is directly proportional to x

D

y is inversely proportional to x

A

y is proportional to the square of x

g

v is inversely proportional to the square of x C

(Total for Question 16 is 2 marks)

=X
cocipocal
q wdsatiC

=l
J =
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17

PQ = PR.
S is the midpoint of PQ.
T is the midpoint of PR.

Prove triangle QTR is congruent to triangle RSQ.

Side - QR inboth {:rioun&ms
Sde . QszTR Pa=PR SondT are ridpints

An&@iLPQ\Q: PR} bose af\@(@in icosalos tri FOL
A €quak

Tﬁax\ﬂtﬂs ang Cﬂ(\ﬂmﬂ\k oy SAS.

(Total for Question 17 is 3 marks)
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18 The diagram shows a solid hemisphere.

The volume of the hemisphere is ? T

Work out the exact total surface area of the solid hemisphere.

Give your answer as a multiple of .

4
Volume of sphere = gnﬁ

Surface area of sphere = 477>

S

Volumna of homisphere = 1, Vot sphare

RN
190 = 93

25 753
3\5—
— Hom

S A of harispharg, - ared of

h Ak o —7 G s Fa

= QKXSZ
= S50 w
= SAYAY

250 & ‘%X%fg/?f

£ aren of flok

Qv

+ T x5°
+ 157

(Total for Question 18 is 4 marks)
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You must show your working.

36 +EEIS 5 - 3) 4@ _ W3
J3) J31 4= \

19 Simplify fully ¢

(Total for Question 19 is 3 marks)

20 Prove algebraically that the difference between the squares of any two consecutive L) Tl

integers is equal to the sum of these two integers.

Oiﬁ@w\@z boAwaon sq_ww,f T - n®
- nrrant !l -n*
=7+ |

Suun of {V\}cej% ANt
= Int|

Tt = L+l

tharg bhis Stakomont i
e e

(Total for Question 20 is 4 marks)
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21 There are 10 pens in a box.

There are x red pens in the box.
All the other pens are blue.

Jack takes at random two pens from the box.

Find an expression, in terms of x, for the probability that Jack takes one pen of each colour.

Give your answer in its simpl’est form. x -1 [’ taken ong !‘Q,(,lOWc
\09‘3’\5‘“}“’{@i & =3
oC
O %\ 10X ,
{ o ©— | lgss pen in the bos

S, 0=
( é
g %\ 9-x.
10
) maans X /00 m2ans T
Pl rod and e 0€ bug. aud: red
> x 107 +  10=* x>

(Total for Question 21 is 5 marks)
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22 B
5a—-b

3a

CAYB is a quadrilateral.

—
CA =3a
—>

CB =6b
—>

BY =5a—-b

X is the point on 4B such that AX: XB=1:2

Proveilia; CX = %CT))’
CN= 6btSa-b = SatSh  F£x5:1

%;C\) = 2a + b
2 pass
5 2 AX = !
(X = CA + AKX © A él/A%rcrcé

Cx = 2 —a42b = ‘/3 (-30.+6b)
= 2a t 2b - -a+2b

Ja +2b = Ya+db

durgae Cx:%””

(Total for Question 22 is S marks)
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|23 VA
Iﬁ'§ 4B CO l Ll')
.~
f%
= Ly
o
j o
= 4 .
e N
z ' C (5. -1)
S T
: é - Find an equation of the line that passes through C and is perpendicular to AB.
2

adadop BR= 4-0 =4 _
o 01 L
Giradiank Oﬂ‘ Q - w\c}w&m recprocud of w8
-
7
OM@ C is o point onths line
( 205,71
3: 6>C+C qb:)caﬂd%
_l = - x4 "]“Q
1

+
“I‘I‘i * ¢
0

UAES

(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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