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box

Answer all questions in the spaces provided.

Here are the first three Patterns in a sequence made up of small squares.

Pattern 3

Pattern 2

Pattern 1

On the grid, draw Pattern 4

1 (a)

[1 mark]
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1 (b) The expression for the number of small squares in Pattern n is

n’+4

Work out the least value of n for which the number of small squares is greater than 500

Wtk >500

n® > 496

noy> 22.3.
n=23% (smalest nteqer ofter 12-5,...)

n= 23 /@

24cm

|

31cm

Use Pythagoras’ theorem to work out the value of x.

Give your answer as a decimal.

X - an 1 30 /@
z

=‘mf+%ﬁJ4®
- /lﬁ?ﬂ

. 3q.a/®

Answer 24.2

[1 mark]

Not drawn
accurately

[3 marks]

cm

Do not write
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box
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3 Rick claims most of the flats in his 8-floor building are energy efficient. box

He samples 45 flats from floors 1 to 5

Give a reason why this sample may not be useful in testing Rick’s claim.

[1 mark]
The dota only wegists & ouk of § flvofs/o
(
4 3(x—1) =3x—3 isan identity.
Tick one box.
[1 mark]

/ /() It is true for all values of x
|

It is true for some values of x

It is true for no values of x

0 4
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5 The front elevation of a cuboid is shown on this centimetre grid. box
Front elevation
L 2
m
z_//
(
3
om .
The volume of the cuboid is 42 cm® 42 =3 om (width)
o
Draw the side elevation on this centimetre grid. /@
[2 marks]
Side elevation
/@
4

Turn over »
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6 (a) On Monday, Larrs swims 50 metres in 40 seconds at a constant speed. box

On Tuesday, Larrs swims 1.5 kilometres.
Assume he swims at the same constant speed as on Monday.

How many minutes does he swim for on Tuesday?

com ‘ [5 marks]
SP(’QA - E"S_ = llg ms
|
1500 m ‘/.C‘,)gg ms !
Time on Tue—sda:j S — :

500 oo s &

|25 .
I wun
- 008 X —— ./é)

Go S

t =

z 20 Min

Answer 20 /@ minutes

6 (b) In fact, on Tuesday Larrs swims at a slower constant speed than on Monday.

What does this mean about the number of minutes he swims for on Tuesday?

Tick the correct box.
[1 mark]

It is less than the answer to part (a)

It is the same as the answer to part (a)

v ‘/(Dlt is greater than the answer to part (a)

It is not possible to say

06
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7 Draw the graph of y=1—§x for values of x from -2 to 4
[3 marks]
xXl=~2l-llo |t |23 |4
y 2 |1y |oes]|] © | -o5] -1
A/@
YA
4
]
L]
n
3
H
]
sl
>
iy SS
21T OHHHHD 4 x
1 ¢
[
H
_92 A
[ )
HH s
_3 e/ 72\
-
[T
-4
9

Turn over »
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8 Four people are taking part in a television talent show.

Here are Amy’s marks from the 6 judges.

10

The pie chart represents the phone vote.

Amy’s total score is found by

4 x the mean of her marks
+

her percentage of the phone vote

0 8
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Work out Amy’s total score.
[4 marks]

mean 0f marks : $+4+9+6tA+10 s.g/@
6

o

Percemtage of Phone vote - le2 xioo'/,,, : 1&5"[,
360’ ‘/(D

Toted seore = (b x8.5) + ug—/o
|

eM/@

+9

Answer

Turn over for the next question

Do not write
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Turn over »
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9 Town A has
a population of 84 000

an area of 7 square miles.

Town B has a population density of 4695 people per square kilometre.

population
area

Population density =

Which town has the greater population density?

Use 1 square mile = 2.6 square kilometres
Tick a box.

Town A Town B \/

Show working to support your answer.

[3 marks]
Town A areg = Fx 1.6 Sppare km

= 8.2 Squore kon

Town A Popu.laﬁon dws'.‘nj < 812—0001/: Lels P@t)')\e pu Square km
8P S
®

5 Town B has o]rwiw Po')u,la‘k\fm densnw

170
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10 On a biased dice, box
P(lands on 6) = 0.38
This dice is rolled 150 times.
How many times would you expect the dice not to land on 6 ?
[3 marks]
P (netlands on ¢) - 1-038% - o.(,g_/
©
150 x 0.6 = qg/
/] Y
®
Answer 93
Turn over for the next question
6

Turn over »
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11 Write a number in each box to make the calculations correct. box
[2 marks]
10 | = | -2 | x| -1 = 5
1
§ p—
X | 4 | X §) 8m
0
‘ |||‘|‘||”|‘|2‘||‘ |||‘ 1B/M/Jun24/8300/3H
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12 Cards are either gold or not gold. box
P(gold) = 0.05
Harim chooses a card at random and replaces it.
He then chooses a second card.
12 (a) Complete the tree diagram.
[2 marks]
First card Second card
0.05 Gold
Gold
0.05
0-9¢ Not gold
0.05 Gold
049y
Not gold
0.9% Not gdld
®
12 (b) What is the probability that at least one of Harim’s cards is gold?
[3 marks]
ane s gold = (GNG) o (NG,G)
= 005x095 + 0.95x0-05
= 0045 / @
both are goid = 005 ¥ 0:05 : 00025 /)
> 0.095 40:0025 = 0:993§
Answer 0.093s
/O
7

Turn over »
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13 Here is a quadratic graph with equation y = f(x) box

YA

—
~—

<Y

~
N
N

w

Write down the roots of the equation f(x)=0

Answer -2-2 | 7
@

[2 marks]

1 4
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14
Not drawn
accurately

b=45° and a:b=7:3 and x:y=4:1

Showthat a:y=5:2

wx Y
2 X 9 = @

ys 360 - Lg’ - 08
5

VAL
|09°:l+_1 /@

=2 =21

- 5
- 2 (SLOUU n)

[3 marks]

<

a:y
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15 A straight line passes through points A (-5, 9), Band C (3, —7). box
Not drawn
Y accurately
A(-5,9)
B
0] x
C@3,-7)
15 (a) AB:BC=1:3
Work out the coordinates of point B.
[3 marks]
difference n % ¢ 3-(-5) =8
o fferen ce in y 9-C3) = 16 '-/®
I
¥ - wwordinate of B = -8 +(Tl‘(3)) z -;3/
[
Y- wordihate of p = 9- (—L(tc)) . 5 0
Answer( -~ 3 , 5 )

1B/M/Jun24/8300/3H
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15 (b)

Work out the equation of the line perpendicular to AC that passes through C.

q-(-1) N e
mAC :—"S—:L -8 /®

|
(-2)

gradient pupendicular tb AC = T

-

.\
10

pc(3t) 0 -3 s 2(8) e

1

"

-3 -5 ¢

C=-85 /G)

I
Answer Yy= 3% -9’-5/@
|

Turn over for the next question

[4 marks]
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16 Jing rolls a fair six-sided dice 72 times.
1 2 3 5 6
Frequency 16 11 10 14 13

Is the relative frequency of rolling a 5 greater than the theoretical probability?

Tick a box.

Yes

J/

Give a reason for your answer.

Roling 0 5

Theoretical probability - Z‘*’rl : '7—/@

A0,

No

Reladive froqueney = I /@

Yes, greotey than fhooreticel prooebility.

[3 marks]

1 8
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17 (a) a and b are different prime numbers.
a® x b? =200
Work out the value of a* x b
[3 marks]
Fadors of 200: 1,2,4,5,§ 10,120, 25 x0,50,100, 200
Cubic nomber = 8 (S0 a = y]
Y 200
- - 19
b 5
b -6
Oil'xb - 2I+X‘5 = Vb x5
= BO
Answer 30 @
17 (b)

¢ and d are different prime numbers.

Circle the equation for which

*xd?xe isacube number.
[1 mark]
e=cd / e=c2d? e=c3d?®
Turn over for the next question
7

19

Turn over »
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18 Here is triangle A. box
Not drawn
accurately
11cm Zém
35° X
18 (a) Use the sine rule to show that x=64° to the nearest degree.
[3 marks]
Sin _  Sin 35-
L
I 1
Sin 35° L
Sin X = X :'_ /O
{
= 090
-
x = Sin 0 Hql

A0,

Ol (nearesy degrte)

]

2 0
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18 (b) Here is triangle B. box
Not drawn
é accurately
w
Anna thinks that w must be 64° to the nearest degree.
She says,
“This is because triangle B has two sides and one angle the same as triangle A.”
Without further calculation, is she correct?
Tick a box.
Yes No \/
Give a reason for your answer. L/@
[1 mark]
. ! . .
The "3 om side i85 o different side
Turn over for the next question
4

Turn over »
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19 fx)=x-3 gx)=4x-7

19 (a) Work out the value of fg(6)

tglr) - (4x-3)-3
T 4x-10 /@
fgle) = 4(c) ~10 = 14 /@
Answer 4

19 (b) Solve (f(x))*=g(x)

(%-3) = 4x-3 /@
X-6x+9 < by -3
Lol k16 =0 ()
(1-3)(x-2) -0 /@

=8, 42

Answer X = § oand X -2

O

[2 marks]

[4 marks]

2 2
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20 P, O, and R have positive values.
P is directly proportional to O
When P=8, Q=2

R is inversely proportional to Q2

When R=10,0=3

Work out the value of R when P=0.5
[5 marks]

P:lk@ R - &
m

8 - k(1) /® o
k"-l- ' Pfl(—(l, M= 9o y R = e
/® /@

o

[{8]

p

=
(=]

R= C36o

Turn over for the next question
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21 A cylinder, C, and a sphere, S, each have radius r box
C has height /
Cc S
/\
w
h
v
«—r—> «—r—>

4
Volume of a sphere = 3 70

where r is the radius

21 (a) volume of C = volume of S

Work out the ratio »: &

You must show your working.

2

Volume of ¢ = T h
I 3 /(D

rr

volume of S 3
Hr'h = A

[3 marks]

[{]

h=53_r I
r 3
Lk

Answer 3 : I
0
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21 (b) A different cylinder has radius 37 and height 24. box
How many times bigger is the volume of this cylinder than the volume of C?
[2 marks]
1
V - k(3r) (ah) /O
N |
L (4r) (2h)
2
< 1§ (rrh)
Answer 18 /
®
22 Fatima is choosing a 4-digit code.
Each digit is a whole number from 0 to 9
She decides
all her digits will be odd numbers
no digits will be repeated.
How many different codes can she make?
[2 marks]
DX 4 x3x 2 = \20/
o 7o
Answer 120
7

Turn over »
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23 Quadrilateral ABCD is reflected in edge BC. A 8 \ o
How many of the vertices are invariant? 0“;9:\;‘*‘*95
[
Circle your answer. ae inwariont
/ [1 mark]
D sc
\
1 2 0 4
24 Write 2x*—12x+7 intheform d(x+e)*+f
where d, e and f are integers.
[3 marks]

2
22 - 122+ %

coa(x-en) +3 /@
s x—g)‘l_ 43
{ 7] 40

:z[('x—s)l-q] 3
2(x-3)y -le+ ¥+

2(x-3) I /@

2-3) -1y

s

rJ'

(!

Answer

END OF QUESTIONS
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There are no questions printed on this page box
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