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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

'r_g r3  t3 +3 —)2)\!\
1 4—27 210 —13

Write down an expression, in terms of 7, for the nth term of this sequence.
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(Total for Question 1 is 2 marks)
3.3
2 Show that 23><34—84
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(Total for Question 2 is 3 marks)
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3 The diagram shows four graphs.
VA VA
y=-x
g 0 %
Graph A Graph B
VA VA
- .X- :
¥ - y =X ’
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 %V
F
ERNEE
0
o

(Total for Question 3 is 2 marks)
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4 The diagram shows four triangles.
3
jBo-Ls -T2 & 3
()
= S
10cm =
4& =
A A =
M
10cm cm =
¥
Triangle A Triangle B =
>
=)
m
A A ?
§cm 10cm
.
10cm 180 Ls =30 =55 5
5
Triangle C Triangle D g
e
Two of these triangles are congruent. - Savwe g
Write down the letters of these two triangles. :-ﬁ:-:
E
___________________________ ’q andD/ e
SO
(Total for Question 4 is 1 mark) oot
Z-igi-i
5 Sean pays £10 for 24 chocolate bats. | &
He sells all 24 chocolate bars for 50p each. RS
Work out Sean’s percentage profit.
NAGAR) - L x . -
Reumue C\/\U\m V.V SN SRV Ve ) = 2l 5059 - S 2
o . C st 5 4 2%
- eJenue - 2 - §\0
/0 Pfokfl}’ - R_,-__,__.___.—-—————-——)‘-\QO - '.g;]___-—-——- x | QG o :éI
RS -E' (O et
=
SITLL:
— £ 7— Z-ﬁEZ-ﬁ
- == X100 = OxI0O e
= Q\Qd/o g
S
X m‘
Z-i?:?{
F P ;‘Q\/ ...... % XKL
(Total for Question 5 is 3 marks)
§ ) S5
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6 ADC is a triangle.

A A
/—\1\9163 [\ Cn WO“‘@‘?— Counn o 3) f""‘&‘“{? AR
NN A
gy i SAB ¢ Al +ABL = 1€
A
EAR 4+ 63°%y 0= 1€0°
E B A o o
148° EV-IBJ,G?j - 180
SAR < g -95°
= 8S°
63°
D C

AED and ABC are straight lines.
EB is parallel to DC.

Angle EBC = 148°
Angle ADC = 63°

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

N
1) jmch:mj wma\e_ AER
ﬁE\B anad AB\C vt CQN‘GJPQV‘W""J D‘V\S\CQ CAE s on Ine hep andk

£B avd. DO O paredan)
N AN N
D ALR = Adbe - Agh -6z

) Jn‘z\ckir\a lqma\e. H({J\i

} . Jrne Suna ko
Cine ABC 1y oo sweight A, and angley ona & P

[£Q*

A A
){}9(& r €BC = |190°
o {HBZ 11487 < 180"

(3 B IVY 2
e HI/B\Q - &0cl 1ug” 2
- 32° '/L
/1- [~ ]
E,HDJ - & \/.6

(Total for Question 6 is 5 marks)
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7 The table shows information about the heights, in cm, of a group of Year 9 girls.

least height 150cm Rdme)e. A - 1§D C A
median 165cm - 200w \/t
greatest height 170cm
This stem and leaf diagram shows information about the heights, in cm, of a group
of 15 Year 9 boys. _
W\eClJGV\ PCJD\\“KW\ = lﬂ‘ - & . Me(_\}fd\/\.tléﬁw
15899 >

16 1 457738
17 103447

Key: 15 | 8 represents 158 cm

18 02
[angg = 18%cw, — 1S5€0n = Dlcma
ec);‘d\k\l%‘-

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

MCCLlCl\I\.MEGILtJc{ﬁ;vls;siissjikummedunhetrjub(jwbods AAAAAAAAAA
......................................................................... CUBS CIRE) o

(Total for Question 7 is 3 marks)
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8 The diagram shows a prism placed on a horizontal floor.

force
pressure =
area
3m
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.
_ for(e
PrESUMY = 0ss - secnona Wed
3m
Sl 7 Cross - Sechonon el
WO OAK (oSS~ SROAONM Arta - ()
CrOSS - Sechonou OYea = \‘m'g':‘: : \31 = 6m’ ®
WO oWk fore © e L(—SO ................... newtons
] force (Total for Question 8 is 3 marks)
PrESU = oSS - secnona ored
35 - e 0
© Foree = 35 X 6 = 450N
7
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9  Write these numbers in order of size.  Slandard.  Joran: Axio™ (¢
Start with the smallest number. J C S AL IO)
6.72 x 10° 67.2x10* 672 x 10* 0.000672
¥ hN ]
=R 6NxOxIO 6.3 xlog x4 £.3x0™™
- l
b.91x1073 6.3 2x10° )
() ()
0.00A&F L. &raawalt &30° 672 x1o4 VA
(Total for Question 9 is 2 marks)
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: A
' a_2 . b_3
10 leenthatz—sandc—4 |
)
finda:b g
inda:b:c |
=
Ch:l = 2°S bic = 31y §
o
2 RE D b s Ccaomnan ;
w0
b = lava ¢ 5
B 513’)" N} i
Al b e
2 :
X3( _ SQM >(§63 “ gs
& 15 R YA

(Total for Question 10 is 3 marks)

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



DO NOT WRITE IN - THIS AREA

DO NOTWRITEIN - THIS AREA

2 DONOTWRITEIN THIS AREA: oo

PhysicsAndMathsTutor.com

4 )
11 (a) Find the value of /81 x 10° e = Sax b ﬂ\E\ ) o
W e x Yot
8/
= A % 1O : )ﬁ___)_
1 L W
- AA \O
- 2x 100 = 200 %
........... 300
(2)
1
(b) Find the value of 64 2 b \ ‘A (\] -
a- - O = (N
(Lh
W
6L -
- Vo )y = A
&l Py
_ \ y
Jourt 7 S
(2)
—— as apower of 3
9 X -9 _ a”* ( :r.)"] :&3\0
)
n-\ n LN n
q :i_:@)_5 o O _ A b oFxa’
T 2= -a’"
n R S
A, 5
314/51 l 51"’\
-N 2
- 3 x3
XN
S Y N
................ Qo
(2)
(Total for Question 11 is 6 marks)
. J

9
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12 The table gives information about the weekly wages of 80 people.

Wage (£w) Frequency 8
200 < w < 250 5 §
250 < w < 300 10 §
300 < w < 350 20 g
350 < w < 400 20 g
400 < w < 450 15 g
450 < w < 500 10 >

(a) Complete the cumulative frequency table.

oty | gt

200 < w < 250 5

200 < w < 300 S

200 < w < 350 s

200 < w < 400 Cs e

200 < w < 450 70

200 < w < 500 40 B
(b) On the grid opposite, draw a cumulative frequency graph for your completed table. iéi

G for giorped dove, plor end poer o @) s

Juan says Pfoup

“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.

Q% o 8‘0\}0—- &% of €O people Jrom B‘UP"\: 6% MoV
= &o g&&ok/f 3380 D £3bo
—= x & pgp! y
'S CNo, e s NIngYs
= _M X8 -:L(g[-‘lp"‘/l
Ya'u!

3)

10
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13 Liquid A and liquid B are mixed to make liquid C. Aem\\a _ VLOLSS
Liquid A has a density of 70kg/m? Natuwe o
Liquid A has a mass of 1400kg 196 o
g [980 S
Liquid B has a density of 280kg/m’ SV =
Liquid B has a volume of 30 m? U =
us -
Work out the density of liquid C. <o m
3o s
Vol - Liguik A 3 yoy = Mass  _ [WOQky oy s @ T
7
de\ns‘.\@ rQ kam'z‘ Vi =
o
m
>
moss . Liguid B < moes = densiyxNol < 380 Kam-Bx 3om Y - 8&00\:3
Mass. Liquid ¢ = LKy + gLoky = 4¢0Oky
Vol - Lligud ¢ = qowm? + 30md - SOom? "
)
! . . k - S
density - Liquiekc - 4403 ky " 196 ky 5
2 s
S¢ ............. I GI(J\/E' ..................... kg/m? 3*:2:;'*
Z-iﬁ‘-i
(Total for Question 13 is 3 marks) S
S
o o4
SO
B
o
S
5 v 5
2
SR
=
Z-ﬁsﬁf
SR
=
SITLL:
Z
-l
S
A
S
S
s
i

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 Pce) = Q.6
the probability that Sally will draw against Martin is 0.1

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

PCw) +P(A) v+ (L) = |

O2 +tot + ph=1 5 pto =ty
ou bpcty = 0.6 L-0y
St "N
\ de 0.3 PCE’accuvk{, \} =023 xQ.1 +t0O.3AxQ. & S
[ami
R 03 ii o o.o t+ Q.1xO-3 + 6.6x0:3
A Y 03 . 18 =0.03 t0.184Q.05+a.18,
o. T 1 z
_J'_..____;:._e.__ Q-0 = O-LL
X 0.6 w 4 O3 O\ g
5 o 0-U> e
XL o. & P—— Q.G V2

(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 = - - L x rc
Muow MLy = -1 8 3
5){“’\[.1:-[
rNL :—5—\/! ak x = 9, =&
T3 K S -3rc
sl 3
S5=-Lyq+c [PV =8
3
S=-31¢C
&:—thg‘/h
3
(Total for Question 15 is 3 marks)
. J

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. M - Yok

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

(a) Work out an estimate for the total number of bees in her hive.
Mm: T e T
9\(3 : )AQ qo L
A0 - Ol_0_~/m. ) Aon = QOXILE D"Q_D
. ( \20 n \)/xn ;106 n = QOX P V¥ -
N ’—__?Lq_'\
A0Nn _ qo

e N = qox6= SLOVA

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).

(Total for Question 16 is 4 marks)

14
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17 Make f'the subject of the formula d = 3=/
( f-4 l ’G -L{)
T~
o) Y
)L@ (F “L‘gﬁk“— 3?';?) A
- Lk = 3. 3¢
j—o\ 1 3-@ - LWk 1} Ve
TR(AtY = Lkt d
@xb\(l Flot8) ) )
: Y g{ - L dx}
Aty
Lo/,
F="ant .
(Total for Question 17 is 4 marks)
18 x is proportional to /v where y > 0 5 X - K)’g Ve
y is increased by 44% Y, - Yxl-Ly
Work out the percentage increase in x.
G Don = K x Tyl Vi Jamy < Jan
dAn = Kx r‘j X mu
Awn = K% x A
Xwn = xxLL S AQ% nuetae L/s
.................... AQ%. . %
(Total for Question 18 is 3 marks)
. J
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19 fand g are functions such that

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

Lb&i\os\fi\wka_ S (for XN 9

9es)= 3 asstl)

— 20\ =3
_________________ SR
1
(b) Find gf(9)
¢ )E(l)_s _i—r?i 8(1)-: 23(2xn)
dCfen) jay - ‘2 . iy A
Jg &
JUHD) = gy = 3C o)
- 2'}
AAAAAAAAAAAAAAA At s
(2)

(c) Find g'(6) 8( x) = 3CAxxn)

@ Fil\d’nl\ﬂ 6"(_1)

V3ay SIHL NI 3LIRIM ION-Od

aiiimionGa

16
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J180 — 245 L 5 .
20 Show that ﬁ can be written in the form a + e where a and b are integers.
A oallr)
’ ¢ (oee) Cloted ab = Sarll
\W&g = JIAx 19 b-¢ ¢ \2’1«0 S—
= Jax)ze 6Js —2J8 . UJs
= 2o s - s sls-s ;
_ 5 ~ _>
— Axduxds e ——
A _r o = 100 + 205
ot C o T = LS - 2S
- 1 (Ao
T = O g8
b & T
- |+ fS__'_ ‘/Q
S
(Total for Question 20 is 4 marks)
. J

17
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21 DEF is a triangle.

P 1s the midpoint of FD.
Q is the midpoint of DE. Lo D )‘/
N N = Lyl (b )
FD=a and FE=b =
Use a vector method to prove that PQ is parallel to FE. - % VR

- - v 1% b ~

N
- | e
Ly s

1;—0( 9\\36015!5 > be @ofcud-e\, kLej A be Scalor

Mu\iples o) eocWONLS .

o) . 5 2
PQ = S5b and €£ = b |
Pa = ?g and s P& 4 oo Scolow i lhple o

NI

-
Fe-

5 -
Aerefore, PQ and FE O poralisl, ey P
! (equised. V4

(Total for Question 21 is 4 marks)

18
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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.

@-29em > =1 (2-1%)

<+ —>
iy' (— |-
(3x - V A
45°
The area of shape A is equal to the area of shape B. Ao - & AT
00 T = x
360

Find the value of x.
You must show all your working.

Arecs o} S\Am{)a A = dftes o Seclor - Curaul,

o 2
AU o Sechor = L€ Lk x (gx 1) e
36Q°

T L xAx(Sx-0O
ba)
Cubrour = 48y gy (22 -N)Tewm?
263
N T N e o
25Xt -CXx “SX + |
= La (exn 2 G-t Y Graycasay

8
AxZr -3 -3+
- _é_;((@\gac -—IOBH-l) (4x? 614.\3;) X -3

. \g;\(lm “Ux) Clox)(i-x)
| =X -X X ?
ATA o B =~ (1-3)" = x(xt- 2x11) X tas -t Jar-u(2)CD
g( (lbl —U&)f( ~(xt- 23“)\)— ¢ -\ LLZ/FL
% S A u
1\0—_; I(g)L Sbx = Bx* J)6xtg (&x 1, ) Y
’(_g C 83 +12 x -5 0O ‘)’ IM) AAAAAA l"l/z- ....... 5 AAAAAAAAAAAAAAAAAAA
1xr +2x -L oY) (Total for Question 22 is 5 marks)
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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 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. L b
-Shape 3%
et R R L
’{fI'CLn@]Q 1/

X - -

g 7 s¢

l/ J‘radn'o\f\ JW b.s\/\upe;—_ _2_\/[ 7‘/31&(\({(};\ 9(){ /fviu-/lalc = ?Ai

(Total for Question 23 is 3 marks)

INiIEMIONOG

TOTAL FOR PAPER IS 80 MARKS
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