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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  Write 500 as a product of powers of its prime factors.

‘{g\

2%¥2%x85x8 xS

500

\

2 2

2" %5

(Total for Question 1 is 3 marks)
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3 1
2 (a) Workout 1— +2—
5 4

Give your answer as a mixed number.

I+ 2 =3

17 L
rr- R S 320
2 4
(b) Show that 23 +6= 9
2 _ 8
23 T 3
k ¢ F
8 . &
3 1
8 | | b
— G Em— - e—— = e
3 6 13 9

(Total for Question 2 is 4 marks)
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3 Simplify (275 x 28%)?
Give your answer as a power of 2

9-S+8% _ 43

(23)1 = 26

(Total for Question 3 is 2 marks)
4 Work out 0.004 x 0.32

xlm/ /xwo
Uy x32 = 128

l <100,000

0.00128

(Total for Question 4 is 2 marks)
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5 A car factory is going to make four different car models A, B, C and D.
80 people are asked which of the four models they would be most likely to buy.

The table shows information about the results.

Car model Number of people
A 23
®)
30
12
Total: 80

The factory is going to make 40000 cars next year.

S O w

Work out how many model B cars the factory should make next year.

15 4 40,000
80
—3— x 40,000
16
120,000

T;

(Total for Question 5 is 2 marks)
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6 Rizwan writes down three numbers a, b and ¢

a:b=1:3
b:c=6:5
(a) (1) Find a:b:c
a:b b: ¢
1: 3 6: 5
X2 x2
2:6 6:5
a:b:¢ 2:6:5
2:6:8

(i1) Express a as a fraction of the total of the three numbers a, b and ¢

2
13
2
AAAAAAAAAAAAAAAAAAAAAAAA 13
Emma writes down three numbers m, n and p
n=2m
p=>5n
(b) Find m:p
n= 2m
-2 <2
n
—_—cm z Sn
2 P
m: P
% : Sn
X2 X2
h: IOn
e 1310
1:170

(Total for Question 6 is 6 marks)
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force

pressure =
arca

A storage tank exerts a force of 10000 newtons on the ground.
The base of the tank in contact with the ground is a 4m by 2m rectangle.

Work out the pressure on the ground due to the tank.

F =10, 000N

Az lxw
= 4m x2m
z 8m?
P = 16,000N
8m?

= 1250 N /mz

12850 newtons/m?

(Total for Question 7 is 2 marks)
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8 Two numbers m and » are such that
m is a multiple of 5
n is an even number
the highest common factor (HCF) of m and n is 7

Write down a possible value for m and a possible value for 7.

2 1% 2 28 35 42 49 Sé 63

e.9. m= 35
n =14

(Total for Question 8 is 2 marks)
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9 (a) Complete the table of values for y = 6x — x*

3
2 ys 6( 1) - (|) 9“(') “)3

y=bt-2)-(-2)*
':: 12--—8\ / ._-4--\ . o1

2 3
y °o -4 -5 O 5 4 1 -9
" ¢(0)-(0)
(b) On the grid, draw the graph of y = 6x —x* for values of x from =3 to 3
VA
10
8

w
=V

(Total for Question 9 is 4 marks)
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10 Lina spins a biased 5-sided spinner 40 times.

Here are her results.

Score 1 2 3 4 5
Frequency 6 8 9 7 10

Lina is now going to spin the spinner another two times.

(a) Work out an estimate for the probability that she gets a score of 5 both times.

_ 10 _ _t
PIS) = 40 = %

IXL_
4 4 T 16

Derek is going to spin the spinner a large number of times.

(b) Work out an estimate for the percentage of times Derek can expect to get a score of 1

(Total for Question 10 is 4 marks)
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11

16

14 .

12

10

=<V

0] 2 4 6 8 10 12 14 16

Describe fully the single transformation that maps shape P onto shape Q.

—

. Endorgement ,  feale I e ——ee--
. Cantre . (012) .....................................................................................................................................................................

(Total for Question 11 is 2 marks)
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12 Solve the simultaneous equations

Sx+2y=11 XU
4x+3y=6 %9

9.03: + 83=u’_"‘
20=x + |5& = 30

53:-!»23 =1l

Sat + 2(-2) = 1\

S -4 =1l
t4 4

(Total for Question 12 is 4 marks)
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13 p is inversely proportional to ¢
Complete the table of values. / 5= i tz S
t 100 25 20 2
p I L 5 S0
| T U
P & 100 100
25 b
. X
P= 7
| = K
Y
x100 X100
100 = K
P fd ’0 0
t

(Total for Question 13 is 3 marks)
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14 The table shows information about the weights, in grams, of some potatoes.

Weight (w grams)‘:W Number of potatoes FD

F 50 <w<70 (20) 20 1
cw FD 70 <w<80 (10) 50 5
80 <w<90 () 60 6

90 <w <110 (20) 30 1.5

On the grid, draw a histogram for this information.

A
7

4

Frequency
density

3

0

>
40 50 60 70 80 90 100 110 120

Weight (w grams)

(Total for Question 14 is 3 marks)

R 000 O .
p 6 8 7 2 1 A 0 1 4 2 8

14



15 The diagram shows a sector of a circle of radius 18 cm.

Y cm

18cm
} 18cm
The length of the arc is 4rcm.
Work out the value of x.
0 2
- X wy
Ave Iu\aH\ 360
Ygr = X X 2xTxI8
360
hr = X _ y3¢n
L ) 360 -7
b = X _ 3¢
360
|+ - 36x ':'3‘
360 =3¢
y = X _ Uo = %
X110 10 Xlo

B

X =

p 6 8 7 2 1 A 0 1 5 2 8

(Total for Question 15 is 3 marks)
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16 (a) Prove that
Cm+1P2—-Q2n—-1yY=4m+n)(m—n+1)

(2m+1)(2m+1) - (2n-1)(2n-1)
Yym 4 2me2m+) — (4nt=2n =2n +1)
Um2+ 4m + 1 = (4n2-4n s 1)
Um: + 4m - 4nt + 4p

h{m sm-nttn)

4(mt-n24m +n)
r©
Yl(m+n)(m-n) £+ m +n)

’-I(m-rﬂ)[(m'" 'f')]
4(man)(m-n+ 1)

Sophia says that the result in part (a) shows that the difference of the squares of any two
odd numbers must be a multiple of 4

(b) Is Sophia correct?
You must give reasons for your answer.

2 .
Yee | 2"“”);“(2"") ............ s e . dLH.vma- ........ batween . the.
_______ SQuards. 0 Ony Gwo. Odd.  MewDRIE. ...
________ Q(M*")(m-"+')llamm.'ahq.#
P (Total for Question 16 is 4 marks)
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4

a
17 Work out the value of (%)3 xr - (bJ—I_)Q
y
{5)
27
JE.)"
(3

16
8| N
31

(Total for Question 17 is 2 marks)
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18

A and B are points on a circle, centre O.
DBC is the tangent to the circle at B.
Angle AOB = x°

1
Show that angle ABC = 5 x°

You must give a reason for each stage of your working.

2DBO = 90° Tuua.u\i meedAT rodws ot 90°

JOBA and ZoAB = '80-%  Base agls o on
2 Yoseales ore equol

90 + (80 - X

————

2

90 + 90 -_X
2

180 - %
2

120 - {I&o-—%‘—) Argles on @ thoight e fum to 180

am—

) o
X - LABc LABC= T2

(Total for Question 18 is 3 marks)
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1 1
19 Solve —Fgf =4
X x +1

Give your answer in the form a = b V2 where a and b are fractions.

I(o%e+1) - 13

x (x+1)
X +1 -

o (x+1)
|
o¢ (at41)

'
&

Ll
-

| = q(oc(ou-l\)

| = 4(&1'}3‘) o = 3

< 2+ b4
l Yx “+ E}_:ﬁﬁ

-1 ~1

0= Yals Ux -1

<= —bt {bi-Yac x= 4t ih

20

= -1 + L
=4y b=y c=-1I - 1"1J{
o = - (W) - 4(w)
2(4) '
! -
- -yt \Ic+1C -z¥3z
g (Total for Question 19 is 5 marks)
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20 Alfie has 11 cards.

He has
3 blue cards
7 green cards
and 1 white card.

Alfie takes at random 2 of these cards.

Work out the probability that he takes cards of dgfarent colours.
15¢ cord 2

3 B\
n 10
1 3 % ae
[0 =% e | — p(8B) + p(aa) + plww)
0 W

GW
1] 0 J_B we
W qu we
0
0
w WWw
1,2, 6
(88) = T >*% ° %o
7.6 _ us
plec) = 7> % ° 7% 1o

«
o

(Total for Question 20 is 3 marks)
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21
VA
1
) U >
% 80 /270 x
-1
P
The diagram shows a sketch of part of the curve with equation y = cosx®
P is a minimum point on the curve.
Write down the coordinates of P.
(. 180 -l )
(Total for Question 21 is 2 marks)
L J
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22 Here is a triangle ABC.

B
10.7cm
30°
A4 6.5cm ¢
Work out the value of sin ABC
Give your answer in the form % where m and n are integers.
snm A swn B
a B b
S ABC swn(30)
——— :
6.5 0.7
X6.5 x6.5
cnABC = swnl20) . o
10.7
< 0.5 , ¢.5
'007
- 3.2 %100
0.7 %100 325
1070
< 229
1070 (Total for Question 22 is 4 marks)
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23 Here are the first five terms of a geometric sequence.

V100
NG x&l‘)@‘)ﬁ 200 400+/5

(a) Work out the next term of the sequence.

. (5w
JT:Z.J-S-

¥00Vs x 245
ge0 x 5 = 4000

................ 4000
The 4th term of a different geometric sequence is ﬂ
The 6th term of this sequence is %
Given that the terms of this sequence are all positive,
(b) work out the first term of this sequence.
You must show all your working. 1st 2nd Svd Yth
Uth Sth  Gth "
s{z si2 G <V M
LN R si1 _'_)3
* o " ( 'H
2
s{2 « xt = sd2 sz . !
8 G 2{2
4 Oqﬁ- x 2t = 542 r 292
m \
1042 x ¥ = S {2
<tod2 1042 20 .5
2% sJ2 y
X % oz
)
2 U
x = 7
\
X = ‘—2' (Total for Question 23 is 5 marks)
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24 Here is a solid sphere and a solid cone.

=

—_—

4
Volume of sphere = 3 Tl Volume of cone = 3 nr’h

All measurements are in cm.
The volume of the sphere is equal to the volume of the cone.

(a) Find r:h
Give your answer in its simplest form.

3 -3
=T <1
a3 = —r%h
2 ' =yt
=vr?
Y, = —h
K] -2
x3 x 3

) R 0O R O A
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Here is a different solid sphere and a different solid cone.

S

Surface area of sphere = 47zr?

Curved area of cone = 77/
B
t*=r*¢h

All measurements are in cm.

The surface area of the sphere is equal to the total surface area of the cone. \l ‘-
2
l= J rtah

(b) Find r:h

Give your answer in the form 1:+v7 where 7 is an integer.

e = 7ivl + vt

. e = rl 4 r?
e 4 :'-Y
Ur = L +r
-r -r
3r =L
3r = Jf?'*hz
2 2
qr2 = r2+h?
-rt -r?
Bt = hz
-
ﬁr = h
. 1:48
r .
1 {E- (Total for Question 24 is 6 marks)

TOTAL FOR PAPER IS 80 MARKS
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