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1 (a) Write 3 x3

Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

5 4

3 as a power of 3

3x 3t 34 K

~Z= = . = 3
K 3

(b) Write down the value of 12°

(1
(c) Write down the value of 32 3 -7 _ , /
9
2 |
a
N

(Total for Question 1 is 4 marks)
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2 The diagram shows a fish tank in the shape of a cuboid.

= X
<€ 20cm
v
‘z 4
ﬁ,mii
il
=z
z
< 50cm >
(':'_*; The dimensions of the tank are 50 cm by 32cm by 20cm.
/ The tank is % full of water and sand.

The ratio of the volume of water to the volume of sand is 5 : 1

Work out the number of litres of water in the tank.
You must show all your working.

3
\/olu»«\a = §0 x 2332 x20 enm

anke
ot ¢ = 1066 % 3
— 22000 e’
= 2 litreg ca(md":s
S L So 32 3 - 24 I éres of y
PE a o kes and San

\'\)kl'_“ff - SAAVI
= £ T | = 6 part
| pask = 24 - 4 litrel
6
Waker S’(M/’VS. so S R4 = 20 litres

(Total for Question 2 is 5 marks)




3 In a sale, the price of a cooker is reduced by 50%
At the end of the sale, the sale price of the cooker is increased by 50%

Betty says,
“The cooker is now the same price as it was before the sale.”

v

o]

g

~

=

Is Betty correct? . 2
Explain why. m
5
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b

[

-

m

=

N the kwo &J¢C~'\!’16¢$ are rod EM(V( on

Faal o Stk x L. w 3 = = of SJ"k‘ft .....
................................................................................................................................... 2o e |
(Total for Question 3 is 2 marks)
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-1 4 Here is a kite.

=

@ >

NOTWRITEWTHIS AREA

All angles are measured in degrees.
Work out the value of y.
:/ \T(t( So 3DC-+—IO - g(x—)o)
L 3>(+'0 = SD( —So
10 +506 = ot = 3t
0 =— 2
Ee = x
2

30 = x

o 2 ao = §lx-1) = 100
Ay los A kike add vp te 360°

Y < 60 — (Ho-t—mo +mo)

W= 360 310

= S0

(Total for Question 4 is 4 marks)
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5 Solve the simultaneous equations

@s('z éx—4—3: -1o
©-@ ax=-n

(Total for Question 5 is 3 marks)
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ABCDEFGH is a regular octagon. - &6 _ e e
ADJ is a straight line.

angle BAD = angle CDA Thk 4L = 180~ 4 T
Show that angle CDJ = 135° = 135°

Z ARC = £ Bc¢d = 138°

Ahﬁ\e,_( a+t “UAJf\'u‘\’-CM-\ ABCD Suw b 3606°

Z Cyp = R3¢0 ~135-13¢C - 45
2

AN

- - - e 8 on ¢ b

|'80°)

(Total for Question 6 is 4 marks)
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7 (a) Write 0.00549 in standard form.

(b) Find the value of (8 x 10%)?
Give your answer in standard form.

(3)(103)1 = (8;&!03) x(&’xlox)

= (4 x10°

-
= 6.4 %10

(c) Find the value of (7.6 x 10%) + (8.7 x 10%)
Give your answer in standard form.

—] 6 0008
. 8002 +

8 47000

_ g
= B.47 % 10

K49 x0
()
,

____________________ 94" o
2)

........... 8.47 x 10°
(2)

(Total for Question 7 is 5 marks)
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-1 8 20 men, 10 women and 10 children are in a competition. 1.2

The mean score for the women is 15.6 406 X

The mean score for the children is 9.2 4_ 4 b %)

Kevin says that the mean score for all 40 people is 11.2

(a) Work out the mean score for the men.

Tobal Marks for all = 40x1\.2 = 44F
Totel Nasky for kwhjen = 15,6 %10 = 156
Tokl Meckes for children = 9 2 ywp = a4

T, b | marles or me~ = 44% —156é6 —q95 = 200

G S

) & ¢ — Mear Stcore Lor men
2% Z — 2_00
- = |0
a2 - 20
2.0 0

Kevin was wrong.
The mean score for all 40 people was actually 11.15

(b) How does this affect the mean score for the men?
Mewn Seose 'Fol hn & uoU(/( LQ_ I.AU—(/ Etew 10

(Total for Question 8 is 4 marks)
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9 The stem and leaf diagram shows the ages, in years, of 25 people.

17 7 8 9 Key: 1|7 represents 17 years
2 12‘.'445567@99 medim ("5&_‘~
3101224345 6 @), é~5‘;
410 1 Q3 14.§

Q=23  Q, =28 Q3=325%

(@) (i) On the grid, draw a box plot for this information.

| VAUVSIHLNIILMMIONOG

# .
|
i
>
15 20 25 30 35 40 45
Age in years
3)
One of these people is chosen at random.
(i) What is the probability that this person is 30 years of age or older?
s pld<r
10 4g<A 30 s/ sl | o
= 1o ==
So P r 0‘3 -~ — 2 S—

"’ N0 0 0 0 0O A
S 5§67 4 9 2 A0 1 0 2 4




The grouped frequency table gives information about the ages of a different group of people.

§ : Age (a years) Frequency

v 0<a<20 7

. g 20 <a <30

= 30 < a < 40 5

-

= 40 < a <50 1

S

; g ; Anne drew this cumulative frequency table for this information.

o 51\,»‘ A 5_0\ Age (a years) Cumulative

G frequency
OC<ac20 0<a<20 7
OLa <30 20 < a < 30 19
O<aL£40 30 < a < 40 24
OLa £ 50O 40 <a <50 25

The cumulative frequency table is not correct.

(b) Write down one thing that is wrong with the table.

Lomulabe < @roori S'Lould a” f""h/* at O as Chewn

(Total for Question 9 is 6 marks)
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— (3 — (-1
10 4B = 5 and BC = 4

—2. .
AB is shown on the grid.

7

. -2
(a) On the grid, draw BC.

- = =
AD = AB - BC

(1)

(b) On the grid, mark with a cross (x) the position of D.

Label this point D.

(2)

(Total for Question 10 is 3 marks)
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11 P is inversely proportional to the square root of m.
P =10 whenm = %

Work out the value of m when P =2

P 29

!
-

H
Ey

o
I
TIEEE
r
~
J
.
N
N

- DONOTWRITEINTHIS AREA

2 = S
10 = =
"""" J.’Z Zﬁ: —
10x4 = | w\ :/5;
-z Kk e\
J \ m = (2)
25
,,,,,,,,,,,,,, R

(Total for Question 11 is 3 marks)
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12 The region R, shown shaded in the diagram, is the region between two circles with the
same centre.

The outer circle has radius (2x + 6)
The inner circle has radius (n - 1)
All measurements are in centimetres.

The area of R is greater than the area of a circle of radius (n+13) cm.
n is an integer.

Find the least possible value of n.
You must show all of your working. 2

")T(Zmréy‘_-rr(h—-l > T[‘(n+l3>
(thré)l — Q\—l)l > (h+\'3>1
4»«14'24*\-}"3@ -(h1—2n+\> > hld—?éh—%/é‘{
4"\1"'24—'0 +36 —n "+ 2~ —| —_ o —26n — 164 SO

20" =134 >0
he — 67 >0

L

n Yy L7

= n 7 &

N 7/ 6’ .................................................
(Total for Question 12 is 5 marks)
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13 The graph shows the temperature, 7 °C, of the coffee in a cup at a time ¢ minutes.

< 4
g 80
e
2. 70
=2
!: 60
g il \!
g 5 Temperature K
8
= 30
e 20 i
10 ‘
0 A >

0 5 10 15 \20 25 30 35 40
Time (¢t minutes)

(a) Find an estimate for the gradient of the graph at time 5 minutes.

(b) Explain what this gradient represents.

(Total for Question 13 is 3 marks)

(0)48) (’O}-ZO) _2'8
20—4X _ ~ > o
16-6 - log - 2.% (2)
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14 A particle P is moving in a straight line.

O is a fixed point on the straight line. 4
The distance, s metres, of P from O at time ¢ seconds is given by /\
5= 80¢ — 572 0 \?
Use algebra to find the greatest distance of P from O when 0 < ¢ < 16
whea s=o gat -StT=-o

Se (16 -¢) =0
&.’:O o/ é S
=5 max § at 78]

VEVSHININMIONOD

fu‘»\mel"J 0% é}\mJﬂ\‘\"L ‘JMFL
£y

max S = Box& —5(3)

= 640 — Sxbe

_———é ¢ = g40 — 320
S; X
¢ = 3206 wn
,,,,,,,,,,,,,,,,,,, Zz-ometres /
(Total for Question 14 is 4 marks)
\ .
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-1 15 There are only 7 red balls and (n + 1) blue balls in a bag.

Shamsa takes at random 2 balls from the bag.

s
e
§ Show that the probability that both balls are the same colour is L
B 2n+1
e ol n-|
S X
E R~ 2n+l 2n
o
g n
- .
O {
2 2nr
(o 38
n
/ N4
% 2nt
Y\
/ n-tl N
f X —
2nal Zn
P (.f&b—v( Lolou') = V\(V\"l) 4 (n.\—-()y\
(Zh—n—l) n @ha—l) Zn
A
- N —n +nt+n - 2n - n
(Zh+\)2"\ (Zn"")z"\ Zn4+|

(Total for Question 15 is 4 marks)
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16 Here are two solid spheres, A and B.

A B i_ﬁi”i
4 -5
Volume of sphere = — z7* =
3 Q.
e
me
=1
A
R
m.‘
l . + }
Sphere A is made of gold. Mass = \/6 x Deni, i
Sphere B is made of silver. 14 E
Sphere A hasradius2cm. = .02 »m ;yx
Sphere B has radius 3cm. = .67 m \SL_ S
15,2

Gold has a density of 19000kg/m’
Silver has a density of 10000kg/m?

Which sphere has the greater mass?
You must show how you get your answer.

3

A Miss = T x 002 X 9000 Kj

3
rox 007 X 10000 Ky

b L\

@ Mats =

L x 0.0060008 x 14060 "rj
3

>
11

R = %‘ﬂ* X ©.006027 X 00060 K"j

-—-é 4 -2 wols’ ;
“ZaxBx 10 x I x 100 = 1852x 16 = 01152 iy

A -3‘ X 4 X 4
2 K
g = A ~< 4 -1 B
—5’71' ¥ 2.1»x10 x 10 = 2.7 x b = 0.27 [\ﬂs %
*x 4, x &
3™ 7T

0.27 2 0.182

¢o @ Mauke bé .f(‘\’(/ }\45 Sru}\’r\é" k(S
(Total for Question 16 is 4 marks)
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2
117 ¥ ~97=0 wherex >0andy > 0 " o2 - dlus =0

(a) Work out the ratio x : y ~ S - 2

_ DONOTWRITEINTHISAREA

3
3—4x - 4x° _ (3 +27(>(, ‘29() )
2P -Tx+3 <2K—,)(x -—3)

(b) Simplify fully

i

(AN
SR
Dt
N

(Total for Question 17 is 6 marks)
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18 The graph of y = f(x) is shown on the grid.

yA ‘_':,’

4 }28 :

g

%

? m

Z

e K

B

> @

6 -5 4 3 /o //—1 0 1\ 2 3 4 5 6x =z
an :

-2 L

-3

y =\((x)

(a) On the grid, sketch the graph of y = f(x — 1) 9

H
The graph of y = f(x) has a turning point at the point (-1, 1)

(b) Write down the coordinates of the turning point of the graph of y = f(—x)+2

(Total for Question 18 is 2 marks)
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19 L+ \/-2_2 can be written in the form a + 52

< 3-2)

§ Find the value of a and the value of 5.

2 | + 12 _ |+ [

g Q@ — Lz +2 - I =62

=

® .

g = | +dz 1+l

z N -¢12 W +4 A

SN S C A
% —(em)™

_ 2N+ 117
\ 21 =772
- 238 + ’—75
4 4
= 23 4L 017
4.9 44
23
a=__ 49
9
b= 49 .

(Total for Question 19 is 5 marks)
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20

30°

30°
30°

The diagram shows three right-angled triangles.

Prove that y = %n

- hn J- - h
tk'\ 30 — ;7 Ij -— —

r f
P = {3n
{3 _ 4

(530 = 4 S
?

(in 30 = A

Zz W= 3n
(Total for Question 20 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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