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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 There are only blue cubes, red cubes and yellow cubes in a box.

The table shows the probability of taking at random a blue cube from the box.

Colour blue red yellow |
i
I

Probability 0.2 0.4 0.%

The number of red cubes in the box is the same as the number of yellow cubes in the box.

(a) Complete the table.

l-o.l: 0-8
6.3 =2 =0.Y4

There are 12 blue cubes in the box.

(b) Work out the total number of cubes in the box.

(2 + 0.2 = 60
120 = A = 60

(Total for Question 1 is 4 marks)
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2 Deon needs 50 g of sugar to make 15 biscuits.

She also needs
three times as much flour as sugar
two times as much butter as sugar

Deon is going to make 60 biscuits.

(a) Work out the amount of flour she needs.

Flour = 3 x SO9g = 1503 for 15 biscucts

X | =

6004 f& 60 biscutr

Deon has to buy all the butter she needs to make 60 biscuits.
She buys the butter in 250 g packs.

(b) How many packs of butter does Deon need to buy?

Butter = 2 x SOJ = 100y y 18 b;sud.b'

| =4 lxlf

400§ gor 60 bitcwts

2809 x 2 = 5004

(Total for Question 2 is 5 marks)

3



3 Find the highest common factor (HCF) of 72 and 90
72 /‘“’\
J a vy
/\
/\ @S 9® t’-)
cto

72 = 2%x2%x2 x3 %3 90 - 2x3x3 xS

2%¥3x3 8

HCF ¢
= 18

(Total for Question 3 is 2 marks)
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4 The diagram shows the plan, front elevation and side elevation of a solid shape, drawn
on a centimetre grid.

Sem

Plan Front elevation Side elevation

In the space below, draw a sketch of the solid shape.
Give the dimensions of the solid on your sketch.

5em

o

(Total for Question 4 is 2 marks)
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6 A shop sells packs of black pens, packs of red pens and packs of green pens.

There are
2 pens in each pack of black pens
5 pens in each pack of red pens
6 pens in each pack of green pens

On Monday,

number of packs = number of packs = number of packs _ 7.3:4
of black pens sold *~ ofred pens sold ° of green pens sold -

A total of 212 pens were sold.

Work out the number of green pens sold.

Black 2 x 7 = 14
Red g x 3 =15
Green 6 x Y = 2y

B:R:CG
1y 1S 24

53 Pa.rh

22 + 93 = 4

Green = 23 x 4 = 9¢

(Total for Question 6 is 4 marks)
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7 Here are two rectangles.

p_kSem o
A B
%.Sem §.Sem
10cm 10em
D C A:lIScn?'
S y.Sem R
OR=10cm
BC =PQ

The perimeter of ABCD is 26 cm
The area of PORS is 45 cm?

Find the length of AB.

Avea = L xw 2¢cm = Y4.Sem + U.Sem + AB + DL
ys = 10 xw 26em = dem + AB + DC
4S + 10 =W 17 = A8 + CD

Sem = W
| 7T =2 = 8.Sewm

AB s glscm
cpD = 8.5em

(Total for Question 7 is 4 marks)
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8 (a) Work out an estimate for the value of v63.5 x101.7

63.5 =~ 6bY%
101.7 < 100

{i « oo

TR
- @ x 10
= R0
....................... 80 .
(2.3)% = 148 correct to 3 significant figures.
(b) Find the value of (0.23)° correct to 3 significant figures.
<10
2.3 — o0.23
6 9.3\6 48
93)° = (X2 ) - : 0.000/48
(0 1 ) 10 1060 000
0.00014¢
(¢) Find the value of 57
|
- —
e & - &
1 { |
-—2 — - — —
0 T — T 1 25

(Total for Question 8 is 4 marks)
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1 3
9 Workout 3— x1-—
2 5
Give your answer as a mixed number in its simplest form.

v 1 3 _ 2
37 = 7 15 = s

Sé
16

LR
= 10 22

< 3
S
<2

:1
\

S

(Total for Question 9 is 3 marks)
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1 3
10 The graphs with equations 3y + 2x = > and 2y — 3x = T have been drawn on the
grid below.

-3
Using the graphs, find estimates of the solutions of the simultaneous equations
A

by g 113
— x:_—
Y 12

(Total for Question 10 is 2 marks)

11
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11 A bus company recorded the ages, in years, of the people on coach A and the people
on coach B.

Here are the ages of the 23 people on coach A. .
LG medan

X o®x X K X [ x x 2 x 3
oo o oy K )W ko X X
u

(a) Complete the table below to show information about the ages of the people on coach A.

Median sq

Lower quartile 53

Upper quartile 66
Least age 41 | Ra”de = 79 -4l
_ |
= 38
Greatest age 79
Here is some information about the ages of the people on coach B.
Median | 70
Lower quartile 54
Upper quartile 73
| Eaast age 42 Ro.nac s 85 - 42
| Greatest age 85 < lf 3

Richard says that the people on coach A are younger than the people on coach B.

(b) Is Richard correct?
You must give a reason for your answer.

Yes. Medion orn cooth A w lower thon on

12
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Richard says that the people on coach A vary more in age than the people on coach B.

(¢) Is Richard correct?
You must give a reason for your answer.

........ CORC . Ao

(Total for Question 11 is 4 marks)

12 Here are three spheres.

+50/- /*’?f/ﬁ‘
Som
750 +T |
Sem
2 3 2%
100em | 50em
P Q R
The volume of sphere Q is 50% more than the volume of sphere P.
The volume of sphere R is 50% more than the volume of sphere Q.
Find the volume of sphere P as a fraction of the volume of sphere R.
<29
Vol P 100 4
———— - n— - —
Vol R 225 A
<18
Yy
—
9

(Total for Question 12 is 3 marks)

13
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13 Given that n can be any integer such that n > 1, prove that n> — n is never an odd number.

n-n = n(n-1)

lf n =°d& ’ n-l = even ¢.9. n:zS, n-l= 4

=20
0dd x even = oven Sxt

I|: nz even, N-1: odd ¢.§. Nn= 6, n-1=5

even x odd = even 6x5= 306

(Total for Question 13 is 2 marks)

14 Find the exact value of tan30° x sin 60°
Give your answer in its simplest form.

D 30 YS 60 90 f.,\-_-.c%s‘."_
sm|]oOo | 2 3 U
L
osy4 3 2 1 O tan 30 = 7= = 3
b
Swnn 60 < _E
2
ton 30 x sw 60
L, 1=
\F 2
. & |
2 —
__l_.l a T S
< p (Total for Question 14 is 2 marks)

14
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15 The diagram shows a solid shape.
The shape is a cone on top of a hemisphere.

1
Volume of a cone = 5 ar*h A

4
Volume of a sphere = 3 zr? a

«—=—>

The height of the cone is 10cm.
The base of the cone has a diameter of 6 cm.
The hemisphere has a diameter of 6 cm.

The total volume of the shape is Az cm®, where £ is an integer.

Work out the value of £.

Volume 1o (one

-::,—mlp. rz3 h=1I0
é—“(;)‘{no)

\
—3—]‘[(40)

0n em

Volume o hermisphere -;l-ttrz =2 =

3
_2;-tr(3)
3

:..7—'- 21
3u[)
3

= 1§ tm

o7 + 8m
48n cm® k=48 - 48

Toted wvolume

(Total for Question 15 is 4 marks)

15



16 There are three dials on a combination lock.
Each dial can be set to one of the numbers 1, 2, 3, 4, 5
The three digit number 553 is one way the dials can be set, as shown in the diagram.

()

=

’ 4,.|,2.3,Q,5
or)e 1,2,3,%,5
6 ‘)2.3."‘!5

(a) Work out the number of different three digit numbers that can be set for the
combination lock.

S x S5x S

(b) How many of the possible three digit numbers have three different digits?

15t diyik 1,2,3,4,5 S x ¥ x3
Ind degit 2,3,%,5

3fd dl‘a'\f- 31 4 ls

......................... 60

(Total for Question 16 is 4 marks)
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17 Given that
x2:(Bx+5)=1:2

find the possible values of x.

x? \
3%+ S 2

1(:‘-}) =\ (3‘.!'.*':3)

%2 = 3x+S
-3x -5 "3 -5
2c?-3x-5=0 ax5= 10
. -S
I+ 2x-S%-S =0 t2
2x(x +1) S +1)
(2x-5)(x +1) =0
2x-5=0 X+l =0
+5 +5 -1 -
2x = 5 a=-|
£1 +9 2
x = s NSy L X=-] od Xz 2
2

(Total for Question 17 is 4 marks)

17



18 (a) Express V3 + /12 in the form a+/3 where a is an integer.

{E:WE = a4z
N3 + 2Y3 = 343

.................. 3V
1Y b
(b) Express (f) in the form ~ where b and c are integers.
L\ 2 | \2 | )’- |
— - — % —
(ﬁ) " (F) “\n s
O L L
-3 3 S FY
I {3
z — X —F
27743 3
poy 3 3
3! Y

(Total for Question 18 is 5 marks)
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19 Giventhat x>—6x+1=(x—-a)*—b for all values of x,

(1) find the value of a and the value of 5.

(x -3) -9 +I (x-2)" = (x-3)(x-2)

- x"-sx‘l‘q
(1-332-%
a=_ 3
b= 8

(i1) Hence write down the coordinates of the turning point on the graph of y =x*—6x + 1
2 2
E (x-3)"-8 y:= (2-3)° -8

x-3=0 =-8
r3 +3 J
xzcd

(Total for Question 19 is 3 marks)
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20 4 is inversely proportional to p

p is directly proportional to Jt

Given that 2 =10 and ¢= 144 when p=16
find a formula for /4 in terms of ¢

|
h p
« 40
i
10 = c
x b x 6
60 = k
\ 60
= 41
1{4?
h= 110
3
20

Po(“r
P:K\Ft— __.)P:';—‘\ﬁ:-

G:Km

6= 12k
=12 -12
LI
12
L
2
120
h-‘-’ t

(Total for Question 20 is 4 marks)

P 5 3 8 3 6 A0 2 0 2 4



21 The functions f and g are such that

fx)=3x—-1 and gkx)=x*+4

(2) Find f'(x)
$(x) = 3x-\
U = Ix-1
X = 33 -1
+1 +1
.3x+|=33 - X +1
I
Given that fg(x) = 2gf(x),
(b) show that 15x>— 12x—1=0
glx) = xis: y

f9(x) = 3(x+4) - |

-}(1): 3x-|
ﬂf(m) = (31‘,—\)1 + 4

)+ )
= 3xi+12-| 2q¢ () = 2((3x-1) +
= Bt L A(ED G +4)

< 1((‘]3"-31-3:& ) ru)
< 1(("“&"-6&-&1\ "“3
= 1(‘\::.‘-6:t+5)

2 18x2-12x + 10

3x2+ W = 18x?-12% +10
-3x? - - 322 -1

0 = 15%?-12x -/

(Total for Question 21 is 7 marks)

21
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22 There are only 7 red counters and g green counters in a bag.

A counter is taken at random from the bag. P (r)*rp LS) =
y
The probability that the counter is green is % PL'} = 1- _3_ = —_—’-

The counter is put back in the bag.

2 more red counters and 3 more green counters are put in the bag.
A counter is taken at random from the bag.

o . .6
The probability that the counter is green is 3

Find the number of red counters and the number of green counters that were in the bag originally.

R: G R+2 - G+3 Total = Yo+ 2 + 33
Yae: 3¢ Uoe+2 : 3x+3 = Jx+5
3aex3 b
P(ﬂ © 1x+5 13

13 (3 +3) = 6(T0+5)

392 +39 = U2+ 30
-39x -3%9%

39 = 3x+ 30
-10 -30

9z 3Ix
=1 -3

3 -
R=uUx = 4(3)=12
G=3x = 3(3)=19

red counters........... |2 ......................................

Ereen COUNLETS.. ...t

(Total for Question 22 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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