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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.
Turn over
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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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2 The table shows the probabilities that a biased dice will land on 3, on 4, on 5 and on 6

Number on dice 1 2 3 4 5 6

Probability O 15016 0.10 0.30 0.05 0.25

Karim assumes that the probabilities that the dice will land on 1 and on 2 are the same.
Karim rolls the biased dice 500 times.

(a) Assuming Karim is right, work out an estimate for the number of times the dice will
land on 2 i

PCY = v(a) = 2 '

X 5

o 4o 4 01 4 02005 +0-25 =4 15

Lo 4+ O7) = 4
—ON -0
2t = O3
— —
~ = OIS
100 ¥ ©:'S X 290 _ (5xg5 5
oo NN 0 T

Karim is wrong.
The probability that the dice will land on 2 is greater than the probability that the dice
will land on 1

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

(2 > (v

(Total for Question 2 is 4 marks)
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3 (a) Work out 35—1—

1 1

6
Give your answer as a mixed number.
x3
1 1

J«x;

20 _ 1
f [
Al

-

(b) Show that 5l = 2l = 2l
4 3 4

&)

(Total for Question 3 is 5 marks)
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4 ABCD is a parallelogram.

D C

All angles are measured in degrees.

Find an expression, in terms of e, for the size of angle CAD.
Give a reason for each stage of your working.

heD =@ (Mt augls ove equal)

B4 gete =k0 (S o intorisv angles ja o Bl = (%9

@ + q,c .:l"(O
9 = 1€V —4e

CAD = 130 - +€

(Total for Question 4 is 3 marks)
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5 A car travelled 4.96 miles at an average speed of 30.4 miles per hour.

(a) Work out an estimate for the time taken by the car.

Give your answer in minutes. L/KG\O
d= 49 ¢ 5 lo windes = A bem
S = \30 U < 30 . _ | -
] [0 minkes = 5 H°
= R_r
G - 2 _
o
[ = '3
5 :s
‘ 305

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

(Total for Question 5 is 4 marks)
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6 Here is a pentagon.

Angle a = angle ¢

Angle b = 155°
Angle d is three times the size of angle ¢ d=12c¢

=> d = 3Ba

Angle e is two times the size of angle ¢ e=2C = € = aa

Work out the size of angle a

(ﬂ'}) x 160

n=5

A+da+ 2o ta (ST = S&0
Jn + 1SS =S40

(5-Nx 10 D oo iec
Sx\fs(? | T =395
S40 = Sum % M‘lEv\'O\/ \- - =

ouels (n o pukoepr ' )
: a =55

UNE.

(Total for Question 6 is 4 marks)
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7 The graph shows the volume of water, V litres, in a tank at time ¢ seconds.

20

16

12

Volume

(V litres)

10 20 30 40 50

Time (¢ seconds)

What does the gradient of this graph represent?

(Total for Question 7 is 1 mark)
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8 The diagram shows a solid triangular prism on a horizontal floor.

force

pressure =
arca

2m

The face in contact with the floor is a rectangle of width 2m.

The pressure on the floor due to the prism is 80 newtons/m’
The force exerted by the prism on the floor is 720 newtons.

Work out the length of the prism.

. E
v A

A= 2axc =2l
P = g0
T =20

<0 = 220

(Total for Question 8 is 3 marks)
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9 The cumulative frequency graph gives information about the marks that 60 students got

n a test.
A
60
50
40
Cumulative
30
frequency
20
10
|
0 b
0 10 20 30 40 50 60 70 80
Mark
Q < % % 6" = [-}'S‘H"
For these 60 students 3
the highest mark was 74 Q =1 xbb = |5t
(I

the lowest mark was 8

(a) On the grid below, draw a box plot for the distribution of the marks.

o

0 10 20 30 40 50 60 70 80
Mark
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The pass mark for the test was 40
Sian says,
“30% of the 60 students passed the test.”

(b) Is Sian correct?
You must show how you get your answer.

0- 4 = 1% Yes Srem

Covved™ .
[
.é/ P osseel On[/j ga‘()%'m\a
O
. . Lo Sﬁ'woodlb
Lozl

(Total for Question 9 is 6 marks)
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10 (a) Work out 252 x 83

5« 4T

5 x & =10
S
(b) Find the value of (%f
N |
02" [(3—3;'5]3
| L
9 3 __%_

(Total for Question 10 is 4 marks)
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11 Kate was asked to factorise x° + 5x + 6 in the form (x + a)(x + b)
Kate says,

“The sum of a and b must be 6 and the product of @ and » must be 5”

(a) Explain what is wrong with Kate’s statement.

........ e prodet 4 a ad b owst be Lot 5

(b) Factorise fully 2m” — 2
a(m*-1D
2 (we)(m-)

(c) Factorise fully ax + bx —ay — by

3 Ca+b) =4 (a+b)
(29 (atb)

(Total for Question 11 is 5 marks)
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12 A, B and C are three solid spheres.

Sphere A has a volume of 64 cm’
Sphere B has a volume of 125 cm’

The radius of sphere C is 50% of the radius of sphere B.

Work out the ratio of the surface area of sphere A to the surface area of sphere C.
Give your answer in the form a: b where a and b are integers.

\JA - by A . (]7
\J@. - (')-{ Gq' (LS \]D

C:L%\/g P lo/g)%&

q_ . S lcv\:‘ﬂnﬁ C v o«&u‘%\

A g 0 C
4— . 6 '. —-i lcmjﬁhs C‘fao‘:usx
R T
16 1 A5 °

AiC oy AiC Ce .25
[ 64:25

%

(Total for Question 12 is 4 marks)

13
= NN T 0 I AR 0 0
p 7 5 1 5 8 A 06 1 3 2 4 Turn over


Mobile User


13 Here are two cuboids.

x+2 A x+3 B

2x—1 2x

All lengths are measured in centimetres.
The volume of cuboid A is 142 cm’ greater than the volume of cuboid B.

Work out the value of x.

U, - fq—?-l—\)g

U, = 6cDan—) () \, = (o +2D(n-B)

'L——
N, = (Qoc = 4 @t —1) (G- 1) \g = 25e (=AY

@x* 4350 -2 -1 gz 20 ® — 18%
29(.3— 2‘)(.14-3')(_1—&71’2%4"2—

Vp= ¢ +a” -S54
29(34—9(7'- Sx +2 = (42 + Qg(_?’ — (EN

AT =% I Q-4 =0

XL (20 — 14O =O
- (o 5 T 4200 - ) —10O FO
o - e (3¢ 420y —2(A2ed=0

290 1’1

35 7% (oC-7)( dt+20) =0
9%, 5

- - WM = —-120
fs_ol —')f o o DC 7 r .
— V(J(ti

X

(Total for Question 13 is S marks)
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14 ABC is a triangle.

A
30°
3J2cm
C
Work out the length of 4B. I -~
Q' 20 St ¢S L &
_ = T [
s v | (
Slvdfg = J_:J_
- S' S'W\ 20 = '1'
1w 30 2

92
res 3o r ok T
Je -

(Total for Question 14 is 3 marks)
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15 OXYZ is a parallelogram.

| ~
o 1 N 2, z
3 b <P
—> —>
OY=aand OZ =b
M is the point on OY such that OM: MY =1:3
N is the point on OZ such that ON:NZ=1:2
Work out the ratio XN:MN
You must show all your working. —
— _ — —> + —O_Z) = MN
XO + ON = XnN MO
— —> —
Zy = 20 &+ ON
—> —> —>
24 = -0z + oY
29 - -b+«
e —_D
zvn = ©X
Ox = & », — —>
_ — _ —6M + ON = MM
—OX 4+ O~ = XM
' N R M—N’)
_—(G—B) + hgg = XN _4 2
L = %R \ \ e
- + = =X e —_ =M
a +6 + 5 gt %L,
A+ YL = xn )
'_3"9 Wy —a + £y = oM
3
- _
g = xR
— —
\ MW

(Total for Question 15 is 4 marks)
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15
16 (a) Rationalise the denominator of ﬁ

Give your answer in its simplest form.

IS xJs (STs
I s >
_____________ 35
(b) Write V75 -2 in the form 4= bV3 where a, b and c are integers.

1+ 243 c

(J?’é—z)(i— 213

75 - a0sxs -2 + 42

——

4 - 1

P'STA— 2 [asxaez - 2t 4d3
] 7N

s[z — 30 -2 443
! |

/3 - 32
= = -
— I
(93 -
T x—n
32 - Y2
44

(Total for Question 16 is 6 marks)
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17 A, B and C are points on a circle, centre O.

A

N

CD is a tangent to the circle.

Angle BCD = 40°
Angle OAB =3 x angle OAC

Work out the size of angle ACD.
Write down any circle theorems that you use.

@Cb - C’;‘@ A“:)]ls l‘m OJ*CUV\O*(_ gfﬁﬂ\td’ ol C‘V‘“"'L

2o+ X =4O
d4m T U0
2 =10

Ko €0 — %10) ~ 3010y = (0 —bo =125 L agles n rseechs

t’l’l‘o\u.jh out cwu(
QW,( 4 aMﬁlLS /’M a 'b’lauj&

A A ‘ Og
pet- bt [hug o Cotie s "¢
GRRC A T

(Total for Question 17 is 4 marks)

NN T 0 R O 20 mom
p 7 5 1 5 8 A 06 1 8 2 4

YIHV SIHLNIZLIHM LON Od V33UV SIHL NI 3LIHM 10N Od

V34V SIHLNI LM LON Od


Mobile User


DO NOTWRITE INTHIS AREA DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

( )

18 f(x) = X3

(a) Find f'(x)

X = Sj ~ ;
o
e = S:j -1
kot+3d =Sy
Gkl - oy 4xt2
5 e S
(2)
For all values of x
g(x)=(x—1)" and h(x)=1-2x
(b) Work out the value of gh(5)
h(s) = 4 -2(s)
A -10
his)= -1
-
I = (-4
gD = (-40)
4
oh(s)=. —°°
(2)

(Total for Question 18 is 4 marks)
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In the semi-finals of a chess tournament,
player A will play player B
and player C will play player D.

The two winners will then play each other in the final.

The probability that player A will win against player B is 0.6
The probability that player A will win against player C is 0.5
The probability that player A will win against player D is 0.3
The probability that player C will win against player Dis 0.2 (D> wiw ,30\:“;4 = 0¥

Work out the probability that player A will win the chess tournament.

P (A wa AND C win A A ol 1) ©

F(A win }(ND D Wi

A A i el ) O,

0:6 x 0L x 05 = 006

06 x% X 02 = 0O-lsy
2
(BN
x LS 004
\1‘ [

....... 0-204
(Total for Question 19 is 4 marks)
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20 C is the circle with equation X+ y2 =4

Find an equation of the tangent to C at the point (p, 1) where p > 0
Give your answer in the form y + </ax = b where a and b are integers.
You must show all your working.

DC'L'i" oy C(0,0.) = maet C
o 0,5 | °
Vizy V=2 'iz_j—g(ﬁ),k(_
= - "'C.
9- Trooy + @-9 D
C =4
4 =P x2
o CRRVER
P=03 Y +Jz2 0 =y
(5z,4) — )
1-0
M =
v J—gfo
A
V\A' —_
I3
m_ s =J2

(Total for Question 20 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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