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Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 The first five terms of an arithmetic sequence are

3 by, 4 12 oIS N
1).24)27)-210)213) 2
G113 43, 43,

Write down an expression, in terms of 7, for the nth term of this sequence.

3n -2
3n-2
(Total for Question 1 is 2 marks)
1 N
2 Show that 23><34=84
\ 7 3 _ IS
23 73 3% T W
T .15 . 105 12%x8:=96
3 Y4 12 10s -96 = 4
q *3
= 8 77 =3
3
= 8 5

(Total for Question 2 is 3 marks)

p 6 2 2 7 7 R A 0 2 2 0



DO NOT WRITE IN - THIS AREA

2 DO:NOTWRITE IN THIS:AREA

‘DO NOT WRITE IN THIS AREA:

~\
The diagram shows four graphs.
VA VA
0 g 0 ¢
Graph A Graph B
VA VA
0 % 0 ¢
Graph C Graph D
Each of the equations in the table is the equation of one of the graphs.
Complete the table.
Equation Letter of graph
y=-x B
p=v C
y=x D
A
(Total for Question 3 is 2 marks)
J
3
NN T 0 A Tum over »
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4 The diagram shows four triangles.

186-100

A

10cm

Triangle A

10cm
Triangle C
Two of these triangles are congruent.

Write down the letters of these two triangles.

5 Sean pays £10 for 24 chocolate bars.
He sells all 24 chocolate bars for 50p each.

Work out Sean’s percentage profit.

@ 10cm

8cm

Triangle B

10em

® 180 -12S = 55

(Total for Question 4 is 1 mark)

=100
24 x S50p = 1200p — £12

Projw = E12 - £10 =

/. ow"t = _LVB.LL x 160

or\ama.l

2
10
0.2 % |DO

"

x |00

(Total for Question 5 is 3 marks)

P 6 2 2 7 7 R A 0 4 2 0
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s

6 ADC is a triangle.

EB is parallel to DC.

Angle EBC = 148°
Angle ADC = 63°

AED and ABC are straight lines.

Work out the size of angle EAB.
You must give a reason for each stage of your working.

LAEB = 67%° Corvesp Ondsmg omslu ore equol
LABE = 180" - 148" . .
e 29 A”ﬁ‘&s on Q ghdsh\' Lkne sum fo 180
LEAB = 180 - (63°+ 31°%)
= (80° -~ q5°
< 8§° A"ﬁ‘“ w a h[a.na\e sum b 180

EE’a /313

148°

63°
D &

(Total for Question 6 is 5 marks)

J

5
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7 The table shows information about the heights, in cm, of a group of Year 9 girls.

least height 150cm Raovz c 170 -15D
median 165¢cm = 20em
greatest height 170cm

This stem and leaf diagram shows information about the heights, in cm, of a group

of 15 Year 9 boys. R"g‘ - ’82 _ 158 = 9 82m
15 | XgH Median = 168 em
16 | #7273 | median
17 KZ/// Key: 15 | 8 represents 158 cm

18 A7

Compare the distribution of the heights of the girls with the distribution of the heights of
the boys.

(Total for Question 7 is 3 marks)

p 6 2 2 7 7 R A 0 6 2 0



8 The diagram shows a prism placed on a horizontal floor.

force
pressure =
. . area
o s F
P A
F=PxA
The prism has height 3m
The volume of the prism is 18 m?
The pressure on the floor due to the prism is 75 newtons/m?
Work out the force exerted by the prism on the floor.
P= 75 N /m?
Vol = orea Crofs- Sechon x haught
B - avea x 3
2
areo. = bm
Az bm?
Feo 75 x6
s ON
o ®md |.|.So .............. newtons

(Total for Question 8 is 3 marks)

9 Write these numbers in order of size.
Start with the smallest number.

6.72x10°  672x10%  672x10°.  0.000672
©) |5 ¥ Je0 )1—2
6.72 x10°% (.92 xw0é  £.72 x10°

@ ® O

0.000672 €7.2%10"" 6.72 x 10° 672 x10%

(Total for Question 9 is 2 marks)

7

RN 0 YR 0 0l Turn over
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10 Giventhatg=zand§=%
finda:b:c
a 2 b ‘__g_
o S C " u
a: b b: ¢
2: 5 3: Y
x3 x3 xS xS
6:1S 1IS: 20
a:-b.¢0
6 :15:20

(Total for Question 10 is 3 marks)

p 6 2 2 7 7 R A 0 8 2 0



11 (a) Find the value of ¥81x 108
“Jor x Yot

1
) (108)™
3 x 10"
3 x 100
T 300
(b) Find the value of ‘64§
' = T |

\
-9 -7
64 2 — ¢y

x3T - x

n

(c) Write :Z T as apower of 3
-

n

3
(3)"°

300
\ \
— Jeu <

3” _ n- (Q.h-?_)
37.v\-2. =
- 3-n +2

(Total for Question 11 is 6 marks)

P 6 2 2 7 7 R A 0 9 2 0

9

Turn over



12 The table gives information about the weekly wages of 80 people.

Wage (£w) Frequency
200 < w < 250 5
250 < w < 300 10
300 < w < 350 20
350 < w < 400 20
400 < w < 450 15
450 < w < 500 10

(a) Complete the cumulative frequency table.

(b) On the grid opposite, draw a cumulative frequency graph for your completed table.

Juan says

“60% of this group of people have a weekly wage of £360 or less.”

(c) Is Juan correct?
You must show how you get your answer.

10

hil
80

No.

-
-

|
2

So°/.

|
Cumulative

Wage (w) frequency '
200 < w < 250 5_ 4
200 <w < 300 X l_‘3—

200 <w <350 | ;
200 < w < 400- ) SS
200 <w < 4;) _|_ 70
200 < w_< 500- 80

= S0/

ecoom £360 or less.

p 6 2 2 7 7 R A 01 0 2 0
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80

75

70

65

60

55

50

~

Cumulative 45

frequency
40

35

30

25

20

15

10

200 250 300 350 400 450 500 550
Wage (£)

(Total for Question 12 is 6 marks)

11
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13 Liquid A and liquid B are mixed to make liquid C.

Liquid A has a density of 70kg/m? 0 v
Liquid A has a mass of 1400kg

Liquid B has a density of 280kg/m?
Liquid B has a volume of 30 m?

Work out the density of liquid C.
280 x 30

A B ¢
1400 + 8400
m 1400kg | 8400ky | 1800ky '

19 6
__-———_
D [Tokyim® [280kyim*|196 kylwm® — ‘IG;¢ s[a'e’0
S

3
v 20m> | 3om? | som
T T ........................... I qG ................. kg/m?
1400 = 70 20 +30

(Total for Question 13 is 3 marks)

12
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14 Sally plays two games against Martin.
In each game, Sally could win, draw or lose.

In each game they play,
the probability that Sally will win against Martin is 0.3
the probability that Sally will draw against Martin is 0.1 L3

foge .
Work out the probability that Sally will win exactly one of the two games against Martin.

16t game 0.3 W WNW
w 0.1 D wD 0.3 x0-1\ = °0°3
0.6 o 263
0.3 L WL O0.2%x0-6 = 0-18 0.18
DW 0.1 x0-3 = 06.03 0.6%2
0o

03~ W .
o D .\ » bbb 18
b 0-42
L pL
0.6 02 . W LW o©0.6%x0.2 =0.18
) L ol o LD
¢ .42
L Ly

(Total for Question 14 is 3 marks)

15 The straight line L, has equation y = 3x — 4
The straight line L, is perpendicular to L, and passes through the point (9, 5)

Find an equation of line L,

l_' 3:31""’ m=z=3

= mx+t

wRn N e
[ 1]
)
o
o
~
+
)

\
-  on '
y = 33‘5"'8 =-7x48

................. J=

(Total for Question 15 is 3 marks)

13
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16 Shirley wants to find an estimate for the number of bees in her hive.

On Monday she catches 90 of the bees.
She puts a mark on each bee and returns them to her hive.

On Tuesday she catches 120 of the bees.
She finds that 20 of these bees have been marked.

(a) Work out an estimate for the total number of bees in her hive.

Q0 >< 20
b & 120
10800 = 20x
4SO = X

Shirley assumes that none of the marks had rubbed off between Monday and Tuesday.

(b) If Shirley’s assumption is wrong, explain what effect this would have on your answer
to part (a).

,,,,,,,,,, K wowd be on overestvmete

(Total for Question 16 is 4 marks)

14

P 6 2 2 7 7 R A 01 4 2 0



: _ 3=/
17 Make f'the subject of the formula d = -4

d= 3-3

-4
x (§-4) f x (f-4)

d(f-u) = 3-3¢

df.-'*d = 3’3{.

df.tgf = 3‘1’“"
{.(d+3) = 3+u4d

< (d+3) = (d+3)
_ 3+ud 34uUd
d+3 1= d+3
(Total for Question 17 is 4 marks)
18 x is proportional to \/; where y > 0
=100

y is increased by 44% 1007 + Y4/ = 44/) —— %%

Work out the percentage increase in x.

x « 1y
x:kq

C—

x - kl‘o‘*""

X = Kk (\.').)

1.1 207/. inevease

(Total for Question 18 is 3 marks)

15
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19 fand g are functions such that

fx) = 1—\/2; and g(x)=32x+1)
(a) Find g(5)

9[1): bx + 3

g(s): 6(s)+3
= 30+3
= 33

_______________________ 33
(b) Find gf(9)

LIRS S
{(‘I)=T;"- 3

3[&}): ‘(q)"'g
= 2% +3
= 17

(c) Find g'(6)

glx)= 6x+3 q-'(e) =
y = 6x+ 3

(Total for Question 19 is 5 marks)

16
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J180 — 24/5 o 5 .
20 Show that 5\/5—5 can be written in the form a + — where a and b are integers.

[ - {5 = 6%

64s - 27s
5{s - S
u{s s{s + s
m— X
s{s ~5 giS + S

“E (SE ‘\'5)
____@_
(84S -5)(sdS +s)

160 + 2075
e l—
125 +254% -25¢5 -28 .
B . 35

(Total for Question 20 is 4 marks)

17



21 DEF is a triangle.

P is the midpoint of FD.
Q is the midpoint of DE.

—> —
FD =a and FE=D)

Use a vector method to prove that PQ is parallel to FE.

-—,

6—3: D—?*FE

= =-a+b

— - —

PG = PD + D&

[ {

= 3% "3
\
:.ib

FE=b
7§ = 5 ¥F

poursitel

(Total for Question 21 is 4 marks)

" RN O 0N 0 0 O 0 A
p 6 2 2 7 7 R A 01 8 2 0



22 The diagram shows two shaded shapes, A and B.

Shape A is formed by removing a sector of a circle with radius (3x — 1) cm from a sector
of the circle with radius (5x — 1)cm.

Shape B is a circle of diameter (2 — 2x) cm.

(2-2x)cm
«—> rz(l~2)em

nr?
The area of shape A is equal to the area of shape B. -é-s—o" x Mr2
Find the value of x.

You must show all your working.

Area of A = Area lorge Sechoy - frea small Sechov
45

Y
x T [53;-\)1 _ 85 rGx-)
340 340

s o [(5,_-,)(51-0 - (3x-1) (3:4)]
360

_q_s_“ [(zSa‘-\Ox t) = (““2"’“')]
360

3 ~-82:=0
ys 2 & “4 122
> —— 1 (162" Ux R
360 ( ) K) 8 x8 = b4

Area o 8 T"("'x)z

16 -4
. @2 4 1ot Ux -8
z v-x)(1-2) '.
- 2 +:n.\1 ®oc (26 +2) -y (e+2)
o™ (8x-4)(x+2) =0
s -4=0 x+¢2:0
%X(“m‘-%ﬂ O ,R’(\-?.x«-x ) 8 "i e
I TR
-%-(lsx”-llx\: |- xz ks .
1bact-Yot = 8~ 16 +8x? :

@x* +12% -8 =0

(Total for Question 22 is S marks)

LT O .
P 6 2 2 7 7 R A 01 9 2 0
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23 There are four types of cards in a game.

Each card has a black circle or a white circle or a black triangle or a white triangle.

[ O A A\

number of cards ' number of cards 35
with a black shape ~ ~  with a white shape '

number of cards ) number of cards 5.7
with a circle ' with a triangle '

Express the total number of cards with a black shape as a fraction of the total number of
cards with a triangle.

Block : Whie = 3: S = 8 ports

xq x4 xq = 72 ports
27: US
Cwrde : 'rﬂu-ﬁ\t < 2: 7 = 4 ports
x8  x8 x8 = 72 perts
16: S6
Black = 27
Trla.l\a\l Y
27
S6
27
S6

(Total for Question 23 is 3 marks)

TOTAL FOR PAPER IS 80 MARKS

P 6 2 2 7 7 R A 0 2 0 2 0
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