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Answer all questions in the spaces provided.

Which sequence is a geometric progression?

Circle your answer.

[1 mark]
1 2 3 4 1. 2 4 7
1 2 3 5
Which of these is not used to prove that triangles are congruent?
Circle your answer.
[1 mark]

SSS SAS AAA RHS

Circle the expression that is equivalentto 2a +5a x 4a — a

2a fZOOZ— -G G+ QOC\LH mark]

@ 21d° 284" - a 2a + 154"
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Circle the equation of a line that is parallel to y =5x —2

[1 mark]
1
y=2x-5 @ y=3x-2 yZ—Ex—Z
In a sale, the original price of a bag was reduced by %
The sale price of the bag is £29.40
Work out the original price.
[3 marks]
" ongered. 1007 80/ = 29.u0
— (
[ve [ %0k v [T = 0-361S
200 £2a.u0 L oo/« 3eis
Answer £ 3 é; :LS
Turn over for the next question
Version 1.0 8300/2H
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6 £={1,2,3,4,5,6,7,8,9, 10, 11, 12}
S=square numbers [ 4 <K

E=evennumbers 2 w 6 ¥ ‘'© '-

6 (a) Complete the Venn diagram.

[3 marks]
g
S E
3 5 3 11
6 (b) One of the numbers is chosen at random.
Write down P (S N E)
[1 mark]
|
L
Answer 12
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7 A coin is rolled onto a grid of squares.
It lands randomly on the grid.
To win, the coin must land completely within one of the squares.

Meera and John each roll the coin a number of times and record their results.

Number of wins Number of losses
Meera 6 44 S0
John 28 72 100

7 (a) Work out two different estimates for the probability of winning.

[2 marks]
£ 28
Answer 50 and (o0
7 (b) Which of your estimates is the better estimate for the probability of winning?
Give a reason for your answer.
[1 mark]
1%
=°
Answer 10O
reason [Vore. hiads were used
Version 1.0 8300/2H
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8 Here is the graph of 4x-—3y=12 for values of x from 0 to 4
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By drawing a second graph on the grid,

work out an approximate solution to the simultaneous equations

4x—-3y=12 and 3x+2y=6
[3 marks]

Answer (2‘5! 'Oq')

2q=6-3c TR0 ylg '

\j:3-l-5’x 3= -9 =5

o€ =2
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9 Written as the product of its prime factors

672=2"x3x7

9 (a) Write 252 as the product of its prime factors.

a5

@/ \n_t,
/

©) \e,

[2 marks]

/S\
G 1

/ \
5 ®
Answer Q‘l ¥ ?)1 ¥ :}

9 (b) Work out the value of the highest common factor of 672 and 252

v/ L L Lae Ane/D x [1 mark]
| v Ax B XA 260w 352

Answer 811_

Turn over for the next question
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10 At a school

number of boys : number of girls =9 : 7
There are 116 more boys than girls.

Work out the total number of students at the school.

[3 marks]
Q-3
b more
Ilb=2 = BDF « [ pot
M 6% . AxS8
529 . 406
591 + 406
Answer qqg
1 Circle the equation with roots 4 and -8
[1 mark]
4x(x—-8)=0 (x—4)(x+8)=0
x?>-32=0 (x+4)(x—8)=0
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12 R=2
y
x=3.6x10°
y=75x 10"

Work out the value of R.

Give your answer in standard form to an appropriate degree of accuracy.

[3 marks]
3 1
- (3-6,10°) = 1228000
F-S5x 104
6
& 13xI0
Answer I; X 'Oé’
Lo/\ﬁkl«sf X
13 Two spheres have radii in the ratio 5: 3
Circle the ratio of their volumes. (%J
[1 mark]
5:3 15:9 25:9
( ) | 23
!
Turn over for the next question
Version 1.0 8300/2H
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10

14 (a) A patternis made from two similar trapeziums.

Not drawn
accurately

18 cm

22\
[ A
/ £-1S
\ owtn SF= 2-§%

< 10cm ———>

Show that the shaded area is 294 cm?
[4 marks]

2 (18+10)x 25 - 350

e of !wg& h/a(uzwm z
amabmm . 3p:9.5% . s¢

Ohaded oven < 340 - S6
+ 9% em? S reouared
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14 (b) The pakern has one line of symmetry.

Not drawn
accurately
18fcm
)
hs |
25cm
(
i
[
<— 10cm ———>
l
Work out the size of angle x.
[3 marks]
lwx = 15
L
-1 /2%
oc = kon (2—:) * %0-9093 13K
Answer 80‘1 ( [Cl,lp/\ degrees

Version 1.0
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15

16

Ann picks a 4-digit number.

The first digit is not zero.

The 4-digit number is a multiple of 5

How many different 4-digit numbers could she pick?
[3 marks]

| to Q___

1660
loocs

20 20> 10 x 2

Answer (SO0
c is a positive integer.
3
Prove that w is an even number.
3c2 +15

[3 marks]

Le(c+5) = Ac(c+5
3 c’+5) LCZ*SJ

2D Lol reuudd. un o even numoe
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17 The distance from the Earth to the Sun is 93 million miles.
Assume 365x2L4 = $60 hooss
it takes 365 days for the Earth to travel once around the Sun
the Earth travels in a circle with the Sun at the centre.
17 (@) Work out the average speed of the Earth in miles per hour.
[4 marks]
D- 23,000,000 milus G/:}D
. . LA
anSad\ﬂUﬂM (adwxsahooudn CTT?DD
dutane Wavtlhed = rix (36,000,000 3
- r= 000
- COOCOTT
180 136 00000
Spasd -18600000OT = ¢L3I6S-OLGLT
§3160
L
Answer C—;'—I x 10 miles per hour
17 (b) It actually takes 365%days for the Earth to travel once around the Sun.
How does this affect your answer to part (a)?
[1 mark]
Y biwa 15 b howrs \aﬁo soths spad wdd (e slowes
Version 1.0 8300/2H
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18 Inthe formula 7= (n-— 6)2 +1 nis a positive integer.

18 (a) Kim says,

“The value of T is always greater than 1
because (n — 6)2 is always greater than 0”

Comment on her statement.
[1 mark]

1
(n-6) ¢ niso +ve%g Qﬂ‘fjﬂjmlﬁllessm 5 unﬂQa!uaf,slc

+ve 0g (—\1 1S +ve
S its ndalmoﬂs >0 uhen n:=6 Cn-éa)l:O

18 (b) What is the only value of T that is a square number?

T=1 (;Js‘.u\f\-fé

[1 mark]

Answer i
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19 f(x) = 3x

Circle the expression for f‘1(x)

[1 mark]
3x
20 y is directly proportional to Jx
X 36 a
y 2 5
Work out the value of a.
[4 marks]

\ljc!f;: PR

g .
j:kf\ab._’ 3\3:55 9C=Q\|j
2:kl[ac w‘f\ma=5
k « 2 oc = %S =18

—

=L
& 3

Answer 27.5

Version 1.0 8300/2H
Turn over »



16

21 A company makes boxes of cereal. QSSWNJQ
A box usually contains 450 grams of cereal. !
£[ a box .

Here are two options for a special offer.

Option A Option B
20% more cereal Usual amount of cereal
Price remains the same 15% off the price

Which option is the better value for the customer?

You must show your working.

A
h563+207o 1ST0of HES e

[3 marks]

Su 0o, 450q

\) 4

£ £0%8

- 8Sp = LSO

SLO < | 5 ( P usog

S40g pes €1 I AR
", £1 = 5294lg

SQQS P‘Uél
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22 The histogram shows the ages, in years, of members of a chess club.

Frequency

density

0-]¢~

22

0 5 10 15 20 25 30 35 40 45 50 55 60 65
Age (years)

There are 22 members with ages in the range 40 < age <65

Work out the number of members with ages in the range 25 < age <40
[4

18x2 » 36

\4

marks]

Answer 3‘43

Version 1.0
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23 A bowl is a hemisphere with radius 6 cm

Water fills two-fifths of the volume of the bowl.

b .3 <——6cm —>
~nr
3

Toral voluma =

Lynx 63
2887 N T

—
- —
—— e

sphzm oo
L2, = 80955436
L. Linym /

The water is poured into a hollow cone.

The depth of the water in the cone is 12 cm

12 cm

Version 1.0 8300/2H
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Volume of a sphere = %nr where r is the radius.
Volume of a cone = %nrzh where 7 is the radius and /% is the perpendicular height
Work out the radius of the surface of the water in the cone.
[4 marks]
ol of ook
2
W88 - LrxI2
53 6n = —'—-,q'(z)(l?.
3
ST6ax> - (2
G il
127
L Sy T
5 5
= 3-394333 192
Answer 3 %( |e’40\ cm
=
Version 1.0 8300/2H
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24 A Big Wheel is modelled as a circle with centre O and radius 15 metres.
The wheel turns in an anticlockwise direction.

The lowest point on the wheel is always 2 metres above horizontal ground.

Not drawn
accurately

cosSoc = Bk

i s AT c 0= 15+2-13
OA = IS5C0OS

24 (a) Cis a point on the wheel, & metres above horizontal ground.
Angle COB = x°

Showthat A =17 -15cos x°
[2 marks]

P(D: I5'|SCOS.’JC
h=2+415~-5cosac

= 13- 1Swsxc  Gsrequued

Version 1.0 8300/2H
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24 (b) Dis a point on the wheel.
Angle DOB = 120°

Not drawn
accurately
Work out the height of D above horizontal ground.
[2 marks]
|+ -15cas120 =
Answer 2 L" S metres

24 (c) Hereis a sketch of the graph 4 =17 — 15 cos x° for one complete turn of the wheel.

P is the highest point on the graph.

hl\
P
32T
2 |
0 f >
v X
0
Work out the coordinates of P.
[2 marks]
Answer (180 = 32 )
Version 1.0 8300/2H
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25 2x2 _6x+5 can be written in the form  a(x — b)* + ¢

where a, b and c are positive numbers.

25 (a) Work out the values of a, b and c.

2 (Dcz- 33C + Z-S)

[3 marks]

- lﬁx-l-s)'l -2-25 +z-ﬂ
W19 - 14-545
= Aloxc-19)?*+0-¢

a= 2
b= L5
.~ 05

Version 1.0
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25 (b) Using your answer to part (a), or otherwise, solve

Q(')Cvl-S)QTG‘S =?-S

%? _6x+5=85

[3 marks]

2(oc-1§)" = &
(oc-1:8)" = &

L v
3-S -0-S

Answer X =3-S ond x--0'5

Turn over for the next question

Version 1.0
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26 Two boxes are made with card.
The boxes are similar cuboids.

The smaller box has height 32 cm
scole Foctor

X L

32 cm

It takes 44% more card to make the larger box.

Work out the height, 4, of the larger box.
[4 marks]

SOJMdMScm(aW s it = %

Jdx b = 3%
5

331,
Answer 3% (n cm

END OF QUESTIONS
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