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Materials For Examiner’s Use
For this paper you must have: Pages Mark
e mathematical instruments e
u u 2-3
You must not use a calculator. nm 4-5
. 6-7
Instructions oo
e Use black ink or black ball-point pen. Draw diagrams in pencil. —
¢ Fill in the boxes at the top of this page. 10-11
¢ Answer all questions. 12-13
¢ You must answer the questions in the spaces provided. Do not write 14-15
outside the box around each page or on blank pages. 16-17
¢ Do all rough work in this book. Cross through any work you do not want to 18-19
be marked. 2021
Information 22-23
e The marks for questions are shown in brackets. TOTAL

e The maximum mark for this paper is 80.

¢ You may ask for more answer paper, graph paper and tracing paper.
These must be tagged securely to this answer book.

Advice
In all calculations, show clearly how you work out your answer.
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Do not write

. . . outside the
Answer all questions in the spaces provided box
Here are two right-angled triangles.
Not drawn
accurately
cm
6 cm Y
X ] X
10 cm 15 cm
Circle the value of y. \“‘“—'/
X115
1 mark
6x1-5= 9 [ ]
11 7.5 @ 4
2y’ 5\* 25 A
Work out the value of (1—) - = - - 2 q
3 3 - q
Circle your answer.
[1 mark]

Work out the arc length, in metres, of a semicircle of radius 6 metres.

Circle your answer. damdfoy = Ex 2 =\2
Cramferonce = (2 71 [1 mark]
semicirdes 127 1 =6

30 1271 1870
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5 (a)

5 (b)

Circle the fraction that is equivalentto 4.625

33
C) - Lo~ [1 mark]
4% = 3
% 185 7
8 4 4

Write 0.00097 in standard form.  bekween land 1O

4 / [1 mark]

2 @ to 3 O -4
\H’m Answer C[ ' X \
Vh\L
Pt i
5
Work out %
4 x10
Give your answer as an ordinary number.
[2 marks]
5
= 3 x 10
4 |03
§-3
= 0-7#5 x 1|0

= D #5x10°
N A

Answer :7~ S

Do not write
outside the
box
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Turn over »
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6 (a)

Anna plays a game with an ordinary, fair dice.

If she rolls 1 she wins.

If she rolls 2 or 3 she loses.

If she rolls 4, 5 or 6 she rolls again.

When she has to roll again,

if she rolls an odd number she wins

if she rolls an even number she loses.

Complete the tree diagram with the four missing probabilities.

First roll Second roll
1
l
G
I 2or3
/3
1 }
2
/Z Odd
4,50r6

A Even

[2 marks]

0 4
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6 (b) Is Anna more likely to win or to lose?

You must work out the probability that she wins.
[4 marks]

PlleseNz P(lose 1 T‘msz,\d OR, P(lose?"‘k)

Pllose 1) = '/3

 Towl\ twi

Pllose 2™\ = 1/ x Ny iy
> L= /H
o+ - 3+ - =
34 1. 2

Plwin)z 1= Plose)
=\ -3 .5

—

CRPZL)

Mowg )\mﬁ to 1os¢@

Turn over for the next question

Do not write
outside the
0.

Turn over »
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7 Three friends arrive at a party.
Their arrival increases the number of people at the party by 20% . .
— = 10O~ +20--
In total, how many people are now at the party? = 1207 = 12
[2 marks]

Number of pP) begore >

.V = oc+ 2
C

O‘thj = 2
X5
xX_ = 15 — bl
Now x4 2
- 15+3

Answer \ 8

8 Work out the value of (3'%+ 3%+ (3% x 3)
[3 marks]
- g"l- -5 32-:'\
2 3
= 3 = 2
-3 4
= 37 .3

Answer % \

06
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9 A shaded semicircle is inside a circle as shown.
Not drawn
accurately
/1 Ocm
<~—8cm—
. 2
W = KY
The radius of the circle is 10 cm Aq’ C (AQ 7‘
The diameter of the semicircle is 8 cm
How many times bigger is the unshaded area than the shaded area?
] [4 marks]

Aroa ornshadad = Areaop cxdle - Hrea of semicircdg
: = wxlo" _ (Txa™D%
= p0r - %a = 1lnm

- Av\agasa <haded =

o) .
o Scale gachor: Mg 23

Ok (O )

% ~
Answer /O:_ )( ‘W\Q’S

Turn over for the next question

Do not write
outside the
box

Turn over »
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10 (a)

The number of items, n, made in 1 hour by a machine is givenby n= ?

t is the time in minutes the machine takes to make one item.

The value of ¢ changes for different types of item.

On the grid below, draw the graph of n = ? for values of ¢ from 1 to 4

L=\ N @ 260
)

k1

)g‘.‘,./b (\;’,@/Q 320 60-

24wk 1> s

10 (b)

Nz foo ;3)0
—
2 70_

5

Number of items, n,

made in 1 hour 401

30+
20+
\¢i
10

0 . ! . x
0 1 2 3 4

Time, ¢, (minutes)
to make one item

Y

The machine takes 3 minutes 30 seconds to make one item.
¥~ 25

Use your graph to estimate the value of n.

Answer 1'1}/

[2 marks]

[2 marks]

0 8
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1 Ed and Fay shared £330 in theratio 7:4
Ed gives Fay some of his money.

Fay now has the same amount as Ed.

How much does Ed give Fay?
Totak [3 marks]

e s & Il Vx20
S0 190 | 230 ¢
(5
112330 to howe e%ual UMOUnIZ
botn  hane 4165

E()\ QWS ’21\&
J

Answer £ 4' 5

12 The next term of a sequence is made by adding the previous two terms.

Which of these sequences follows this rule?

Circle your answer.

[1 mark]
..qj(l’ 1. 6 \rl a%’(‘a:‘l
GL—7S—’5 —12‘5 3 5 2 3 1 X
s

_ -5
_ -2 2z
I 17

0 -3 -3 0 -3 -1 -1 -2 -3 1
X
0% 2.6 X

Do not write
outside the
box

Turn over »
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13 The triangular cross section of a prism is an isosceles right-angled triangle.

xcm

The volume of the prism is 102 cm®

Use approximations to estimate the value of x.

You must show your working.

\l@(wmq - ﬁfég&mm X dﬁPm

0 2 = '/ xxex o < TG
Apprima s, fo LSF

00 & x* x 3 P e

[3 marks]

2
95 % ot
'E
oC B D om
Answer 5

170
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14 Here is a quadrilateral.
Not drawn
y O accurately
q
a=90° and a:b=5:3
" 14
x:y=1:3 6‘1% bx}
k3% & %oconsyonk
Show that b =x
% 0 [3 marks]
- Ax\K = 54
\Q;\’O»dd?
O >
MO0 gpas4x krRk- 2360 3o
| 49+ 4les 260 e
- Be0
k-"1547

.~ >x = 54°

b and x axre poth 54°

Do not write
outside the
0.
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15 Here is some information about the test marks of 120 students.
Mark, m O<m<g10 | 10<m<g20 | 20<m<30  30<m<40  40<m<50
Frequency 20 28 40 20 12
15 (a) Complete the cumulative frequency table.
[1 mark]
4+40 33100  (p3 12

Mark, m m<10 m< 20 m < 30 m < 40 m < 50

Cumulative

frequency 20 48 %% I Og @O
15 (b) Draw a cumulative frequency graph. \O’C‘OﬁQ Qf

9 WMM [2 marks]
A
120 E
100 BEcad
Cumulative 0 /
frequenc
q y 60
40
3L /
20 a
0 >
0 10 20 30 40 50

Mark, m

12
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Do not write
outside the
15 (c) Students who scored 15 marks or fewer take another test. box
Use your graph to estimate how many students take another test.
[2 marks]
Answer 3} 2_
16 Simplify fully 4x-8c*
12x -6
[3 marks]
= 4 (-9 = 4 (1-24)
6C 2c-1) x4 6 Ci*/xb
S - hx =
4 22
SR
~ A
Answer /QLDC
Turn over for the next question
8

Turn over »
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17 Toby is forming and solving equations.

17 (a)

The product of half of a number and three more than the number
is the same as
the square of the number

Toby uses y to represent the number.

Write an equation that Toby could form.
[2 marks]

U =

|

2 [

)

|
Answer L -z /q" "\ (,
J

17 (b) Toby forms another equation.
9
x _—
8x
He wants to work out the values of x.

Here is his working.

[1 mark]

S UM raoting
J

1 4
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Do not write
outside the
18 Here is an identity. box
W=y = @+ ))x-y)
18 (a) Use the identity to work out the value of 1932 — 72
You must show your working.
[2 marks]
x= 193 - 4
J
= QR r+)\(193-2)
= 9200 x 1%¢
= 23200
Answer g?Q.OO
18 (b)  Factorise 1004°—81b° O\\ﬁm% two SQUOGS
[1 mark]
Answer ClOCL ’l'qleOq_ C“Z))
19 Circle the fraction that is equivalent to 0.1
[1 mark]
1 1 1 iR
9 99 10 100
7

Turn over »
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20

20 (a)

A, B and C are points on a circle.
CD is a tangent.

Not drawn
accurately
D
A
C
B
Assume that triangle ABC is isosceles with  AC = BC
Prove that AB is parallel to DC.
[4 marks]

L ACD =LARC  alenake  Seqmant Yho o,
L AOC = LARC  Soscoles Hangde
LBRC = LACD ‘

both cune =

LBRC and /. ACD are gltemats ang (es
(urgrg g s paralla iy 0C

16
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20 (b)

21

In fact, triangle ABC is equilateral.

Tick the two boxes for the statements that must be correct.

AC bisects angle BAD

b dont know
Z CAD

Solve the simultaneous equations

2x+3y=5p
y=2x+p
-1
where p is a constant.

Give your answers in terms of p in their simplest form.

2 +?>u\;5p

\/ ABis parallelto DC ~ — \)(’Ut PfO\I‘QCk

CD = 10"
\/ AC bisects angle BCD 48 = l
120 72=260°

[1 mark]

[4 marks]

8

S

.

Do not write
outside the
box
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Do not write
outside the
22 ABC and ACD are triangles. box
k is a constant.

A
Not drawn
accurately

B C D
22 (a) Showthat CD =6a+4.5b
[1 mark]
C0= CA + AD
= ~3h + LgxFEh
= Ga +4.8h
22 (b) BCD is a straight line. _ | i
Work out the value of k. c q WM%
You must show your working.

[3 marks]

RC= K'i/ Lo+ 3b \ ws

CO = 6o+ 45b
L5 k=(
L= £=15
Answer k- — L}‘
M
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2
23 Simplify 8%+ 325
Give your answer in the form 2" where m is an integer.
3 marks
f - ¥ ?) 222 | |
4 SN
= 1)
- [2 1
N S
n B 22
- 2[’)_—(). 210
10
Answer (2_
24 f(x) = sin(x — 90°) ]/_\
Circle the value of f(0°) [/[ —\_
[1 mark]

£ 00 syn(~90)\ =

1
1 —

Turn over for the next question

Do not write
outside the
box

Turn over »
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25 P (4, 8) is a point on a circle, centre O.

The tangent at P intersects the axes at points A and B.

VA Not drawn
l/ accurately
B
P (4, 8)
0 A X

25 (a) Show that the gradient of the tangent is —%
[2 marks]

Gradink 0P: £-0 .2
§-0
Tongent = perpondiwilor H\o//\g{mq q radint is
J NG akive pociprorel J

- " Q_U - —ly
3

2 0
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25 (b) Work out the length AB.
Give your answer in the form a+/5 where ais an integer.

You must show your working.

[4 marks]
Equaton of L1 u= "/ *c
= ",/Xq+<.
2+ 2 2 ¢ =10
u=z =2 X +1\0

L
8- (OII()B A= \/20/0\

% LR - 0 13

\0 uthagoous * AR = 10" +20
J J = |00 + 400

pgt = 500
Ab- (0= 10¥5

Answer ‘ O \lg units

Turn over for the next question

Do not write
outside the

Turn over »
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26 The turning point of the graph y = (x + a)2 + b has x-coordinate —2
(3, 1) is another point on the graph.

Work out the y-coordinate of the turning point.

1 - (g+9_\:l+b

[3 marks]
25th
b= - 24

v/

@}: (acﬂ\j b

= (o 42y 24

Tt g poink (‘2.“2“*)

Answer =] 4

2 2
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27 Angle x is acute.

cos x = sin 60° x tan 30°

Work out the size of angle x.

You must show your working.

[3 marks]
3 |
swnbO = L;_ on 30 =__
VU3

Osx = \E! < ) = )
2

(o8 60= 1z,

X §0°

Answer 6 O degrees

END OF QUESTIONS

Do not write
outside the
box
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