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Answer all questions in the spaces provided.

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

Pattern 1 Pattern 2 Pattern 3

1 (a) On the grid, draw Pattern 4
[1 mark]

------------------------------------------------------------------------------

——————————————————————————————————————————————————————————————————————————————
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1B/M/Jun24/8300/3H

Do not write
outside the
box



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

n“+¢ > 500

va’ > ¢ al
D (}ﬁb
n=

24.cm

n> 2279

25

31cm

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

Give your answer as a decimal.

OL’L‘f’@z:;C/’L
vL
24+ = 2 ”

(627 =x°

JUS3 =
W& 29 com

Answer

892

[1 mark]

Not drawn
accurately

[3 marks]
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3 Rick claims most of the flats in his 8-floor building are energy efficient.

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]

To‘{/—ol?fl %/J[[am/_s /Luﬂ SWZ@ (bf/vb 41:AWU§ /H’%[pm/
B S flov , Floov b 0 el § il & Sonp o
Sa“ﬂﬂb & ol I/ffn/ixsooﬁ«i?t/fy %%v Wole Lw%o/f'wjr

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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[2 marks]
Side elevation
\[: L)(W?CI,\
2= 3 X Wi
02 = (5w [
=0 =k
0l zw 7,
e Gude
?ﬂ)"‘{/ 4

The front elevation of a cuboid is shown on this centimetre grid

Front elevation

The volume of the cuboid is 42 cm?®

Draw the side elevation on this centimetre grid.

05
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6 (a) On Monday, Larrs swims 50 metres in 40 seconds at a constant speed. | 09(Q = \ 1St
On Tuesday, Larrs swims 1.5 kilometres. .y
S50t~ T ‘D’UI(IM
Assume he swims at the same constant speed as on Monday. = wod
How many minutes does he swim for on Tuesday?
o < [5 marks]
<O TN
Se el on wmonley © 2 :
7,/3 ot~ S 05 = |wada
- b 56
6[9.%«:1 Ol (™Mo \,\Olpa = 'l?o et I/\MM/Vt/ S L ™
X x
5?@ @v\v\no\wkﬂ’j: O -0O)S lo~w w,t'w«ﬁ\’— ? ¥
S = - | (it _ |< G e 2
— ov\ i
- — 0 ¢ O \},,\ _ & )
Sx1 =D [\,Lt&h,g 75 \arfnndate Go¢ = gm&s
T= P
S
T - - \
| (et on | [M,SJDJ - &O It NS
Answer QD 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)
/ .
\/ It is greater than the answer to part (a)
It is not possible to say

06
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7 Draw the graphof y=1-— %x for values of x from -2 to 4
[3 marks]

3 -2 ~ A ®) g 2 3 Y

gy 2 15 4 05 D -05 -4

YA

=2, 2) T

4,25 4 st isat
(0,2) L e
(1, 05) N
(2,9) R R
(B,”O;S> e

(v =% i/,

=Y

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.

o ] [4 marks]
- + 9+a (L +24+10
MEsan MAU(\/S SCov¢5 =

B G

YW Zer (A SC,O\/"@

- %5
G X patea~ = q/)(%g: Zﬁ;
70 ?f\f’l,\om \fb’td — k{oi X IOO = éESE/D

b

24 45 = 04

Answer 7 q

Turn over for the next question

09
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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 density =

population
area

Which town has the greater population density?

Use 1 square mile = 2.6 square kilometres

Tick a box.

Town A

Show working to support your answer.

Town B

4

S

[3 marks]

’130\/\/\0\/\/{ Mfes = ;ZLG)((? = [%l Sﬁu\ww/ F’M

PP, [fown A) =

¥4q 000
L2

4615 <« 675

= #éig Q?/v\,mlcw
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10 On a biased dice, Ourségi e
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]
Plnot loawd owb) = [-07¢ = 9+ L
062 X 150
Answer q g
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.
[2 marks]

87t

W=
X
>
>
X
»
I

fjﬂm/
S

2y = gn
_15 )

12
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12 Cards are either gold or not gold.
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.

First card Second card

005 _—Gold

Gold /

0.05 i,

095 ~Notgold
0°05 o

Not gold \

095 Notgold

12 (b) What is the probability that at least one of Harim’s cards is gold?

ko) (6, 1) + (N6 ,6)
(0:065x005)+(0:05x0-45) + (0-95¢ 0 -05)
00975

Answer (9 ‘ O ﬁ 75

P(nor Gord )= 1—0:05-0.95

[2 marks]

[3 marks]

Turn over »
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13 Here is a quadratic graph with equation y = f(x) box
YA
\ /
\ N
\ iy
\~2 SEEE) ananEamt
‘ ]
-3 ) 1 0 1 | 21_“_‘_ X
| Pyl |
1 19 | !
\ H : :/f ?ﬁ —q__’;
-1 i
‘\.. . /"._ T
\ mED isRE EEL
‘ ]
\ 1
\ ]
mA mmm —2 Y AR RN
'\\:: i A
AY I"d|
AY rd
\ i 1] A
-3 1
NEEE -
M |
x'-_- o
3 1
N _—f4_ -
1] __’: HHEH
HH 1
Write down the roots of the equation f(x)=0
[2 marks]
Answer o€ = 15 ) (= L2
’ |||‘I‘|| “l“l;lm |||‘ 1B/M/Jun24/8300/3H
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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
[3 marks]
o+ bt oty = 260 (owgbos ¢ 7/Wcﬂmlcﬁ»ﬁa[
SMM%—O 2@00>
a =1 (D ¢ => U c
: 3 IRy 5 - )
57 g |901/\/f73 g )52 [,’0:\/25 ;?[0;5
J (90««7'7 = 15 e Voo
o= 2x15 =05 | poui™ = 42
a+l =105+65 = |Sp g = 40
150+ 7+q =26y iy =105 14)
2+y = 210 L2 sl
Ot:':j = S ; )‘ $Aa(,JVIf
P =S S

15
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15 A straight line passes through points A (-5, 9), Band C (3, —7). o
) Not drawn
y accurately
N
0 ) X
A6
(
\% [
\
(
C(3,-7) L
15 (a) AB:BC=1:3
Work out the coordinates of point B.
” [3 marks]
k|, = AL 2Ty = 20
J%LHL'L = AC 4 +1b =20
¥JS =AC u=h y= Y
k= SB[ -6r2=-3 4426
Answer ( g‘ , 5 )

1 6 IB/M/Jun24/8300/3H
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15 (b) Work out the equation of the line perpendicular to AC that passes through C.
A c [4 marks]
< 7 ) j = o +C
c (%, -2) -1=4 (1) e
)
My = -z —lg = % +LC
—2 —2
949 _ -
™Mo —= (1 2.<
— C - - = C
M, = C_X 5
[
Kj = — — % G 6
MAC/ = '—2 R
4
AC_J’ —9
A
™M - =
AC_L l
Lo —%-
Answer kﬁ - 2 6

Turn over for the next question

Do not write
outside the
box

Turn over »

17

1B/M/Jun24/8300/3H



18

16 Jing rolls a fair six-sided dice 72 times.
1 2 3 4 5 6
Frequency 16 11 10 8 14 13

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

Yes No

Give a reason for your answer.

[
Thcordicl Fwbehldy 46 = 7
Ku@odhfw; W@ﬂj = —

2 [
A

[3 marks]

\)

ole
4
%
&

L

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
900 [3 marks]
A 290 = AX2X2 x 5x5
2) ';\O Joo= 2°x5"°
2 2
@ 5O oo o xb
(® 25 0%xL = 2% xS
@© aTxl >%ﬂ)
0
Answer
17 (b) ¢ and d are different prime numbers.
Circle the equation for which  ¢* x d? x e is a cube number.
[1 mark]
e=cd e=c?d? e=cd?
L ¢ (T 2 Tool el U Yooy 3 0{3
cYe el Crd (6l ( xcb x( ¢, 'xck x(
d 3 L € 7 S
CS x ¢l 8 x ol (°xd ¢
cwiap( . ¥/ Ve Sz
2
vy s, UL 0 A o d c”d
—_— A
—— X
X /

Turn over for the next question
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18 Here is triangle A.
Not drawn
accurately
18 (a) Use the sine rule to show that x=64° to the nearest degree.
. p [3 marks]
6 Ln C _ Sin Z 5
[ )
Sin = [/Q.’VL_';S
>
t
—| 1(Cin 35 .
>C = él“VL ( = - é%.2340262

o

oL ¥ by b He mmgtw&(?wa

&-’

2 0
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18 (b)

Here is triangle B.

Not drawn
accurately

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.

/

[1 mark]

In %I/LIWVD[D ,% ) Hegm gt!}{y ﬁ/J QDDM QPS—/{@ ]4/”/\1 % 8g_ﬁ
Mlﬁk L:jf c'm —&7»'07?,, /f/% [l com SL(d(bw/\b( [ con Sz\u{@
A lLO(/M e 350 Gw\j l, Wb SAS &)MH’;SM s hij-l/.ga.ﬁ{‘f]ll;c[

Turn over for the next question
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2t oy b =D
X~ Joe ~En+ib O
‘DC,(:»(,—LB "%(/)C’ 7/\) =0

Answer ol = «

19 fx)=x-3 gx)=4x-7
19 (a) Work out the value of fg(6)
[2 marks]
a(6)=alb)-7  tLim) = -
4(6)= 24~ fqll) = 14
gle)=17]
Answer /Lf
19 (b) Solve (f(x))*=g(x)
. [4 marks]
(»c-3) = &nc-—") I 4
- -G
oC — 2 L
e | 2™ |~ \iﬁ
-3 —ye +9
2t 2 2o =k (DL-'CO CQL"}>”/O
X bt g = -7 X~%¥=0 *-2=0
~ —4( +¥ Y ¥ +T
SLL 1o F g = =9 _ _
) 7 2 = & o> =2

outside the
0.
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20 P, O, and R have positive values. Ourst;gi e
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 Rwhen P=0.5
[ [5 marks]
U= 1A A = &C:-Z
= R(L™-
N () .
¢ = 14 (0= T2
L.
e = Lf' @ (0 X% =C
12 90 =C
3 z- 0
- TQ >
- 20 _ 90 2 A
Rz T 7005
”gT) L
R= 90 x 64
f
A 5760
Turn over for the next question
11

Turn over »
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21 A cylinder, C, and a sphere, S, each have radius r
C has height /
Cc S
/,f—_—_\\\
\_\____)J/
h
| W
«—r—> «—r—>
? I/W\Mt 4
\ | = Wyr* [/\ Volume of a sphere = gﬂr3
where r is the radius
21 (a) volume of C = volume of S
Work out the ratio »: &
You must show your working.
& 2 [3 marks]
L $ ST ST o—
A - ~
rth =z & 32 Y
3 2T . .
St - Ry =V h
h = £,
L S Zh
’ 1 = :;t £ %
g “ Yy
X
%
Answer 3 LP

2 4
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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]

\/cal/‘(ul,w—";\:—f’]’kﬂ Ut[gﬁ:‘fll\
U = FA(2) (2 | Veeo =16 x V,
\[= Axar®xyl

Answer { %

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?

D/@/Q\{@r@[@/é I@/ %//@ [2 marks]

5 )
DX 4 X3 A =120 //53;;/
[379 v
EUDD 35’)01/
> 5 ] Answer /‘9”D } Z g Ol \/
g 3 F
1 7 b
75 3
¥ 1 5
c 1 3

6 X 4 X5 7

Turn over »
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23 Quadrilateral ABCD is reflected in edge BC. box
. . arel [c]c
How many of the vertices are invariant? (—
. — A l
Circle your answer. AoeS ot OW}& D
[1 mark]

NN O N

24 Write 2x*—12x+7 intheform d(x+e)*+f
where d, e and f are integers.
. [3 marks]
2 (L) + ) (oe=3) =2c% Loy o
2 4 —¢
2[[96“3) ‘4]4/7
2 z _ 2
2(2-3)" = 1¢ +) (>c-3) =5 = 5 "= o0
2= =11
d=2 € =-2 .
Answer / , -l[—

END OF QUESTIONS

2 6
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