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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 diagram shows a trapezium ABCD and two identical semicircles.

A 28 cm B

14 cm

3cem

D<s—12cm——>C

The centre of each semicircle is on DC.

Work out the area of the shaded region.
Give your answer correct to 3 significant figures.

Aceq of EYaprziom —> C——)—q;l" xh —

CZJ'Z X’)X g = 2§00 em™
2

. . )
A(tg‘ o.l. SAMM-C\(OL(% E)( er‘L — 'LX('/ZXWX31>:?NCh1

Teaprzivm oren — Shacleef vt = 280 — 9T = 2S1.726 em®
= 252 cm*  (35£)
%

.............. 2S 2. cm?

(Total for Question 1 is 4 marks)
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2 Asifis going on holiday to Turkey.
The exchange rate is £1 = 3.5601 lira.
Asif changes £550 to lira.

(a) Work out how many lira he should get.
Give your answer to the nearest lira.

= . (I
sso (] €l = 3.5€00 leq x5SO

= 19SC o rearest liran

—
—_—

I?SX lira
(2)

Asif sees a pair of shoes in Turkey.
The shoes cost 210 lira.

Asif does not have a calculator.
He uses £2 = 7 lira to work out the approximate cost of the shoes in pounds.

(b) Use £2 = 7 lira to show that the approximate cost of the shoes is £60

k3o~ €1= 7 Ita o
ﬂ) = 210 Ifa

——

)

(c) Isusing £2 =7 lira instead of using £1 = 3.5601 lira a sensible start to Asif’s method
to work out the cost of the shoes in pounds?

You must give a reason for your answer.

S0 £] =335 o
Ac(—wzJ conversion 1S & | = .S691 [ifan « So :pc’d eskmaty (1)

(Total for Question 2 is 5 marks)
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3 Here are the first six terms of a Fibonacci sequence.

1 1 2 3 5 8
The rule to continue a Fibonacci sequence is,
the next term in the sequence is the sum of the two previous terms.

(@) Find the 9th term of this sequence.

78 kryn = S+Y=IZ
VO lyps —= g+IR=2]
1 o — 13+21 =34

(1)
The first three terms of a different Fibonacci sequence are
a b a+b
(b) Show that the 6th term of this sequence is 3a + 5b
Gt = @ +5) + L= a+2b
SO —> @+2Y) t (arl)=2a+3b
6™ (Za-l-BL) + (a+2'-»> = 34 +S5t
—— (2)
Given that the 3rd term is 7 and the 6th term is 29,

(c) find the value of a and the value of b.

® atb=7 Q)xg ——13,‘_{.35:21
D) 3o +SL=29 @ —> Ra+St =21

Oa —2L=—X
L=
a+bLb=7 \_9—
at4=")
a=3 a=3.,b=%

- ©)

(Total for Question 3 is 6 marks)
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4 In asurvey, the outside temperature and the number of units of electricity used for
heating were recorded for ten homes.

The scatter diagram shows this information.

F 3
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.
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Outside temperature °C

Molly says,

“On average the number of units of electricity used for heating decreases by 4 units
for each °C increase in outside temperature.”

(@) Is Molly right?
Show how you get your answer.

w~-3%° _ =36

LS 2.5 unibs eack Line B iS a 419 increarg . Nob G vmbs- (3

(b) You should not use a line of best fit to predict the number of units of electricity used
for heating when the outside temperature is 30 °C.

Give one reason why.

Sine (F S oabside O targr o} dats Guailable (& will be unfediable(l)
buse e e of st LE for Uhis.

(Total for Question 4 is 4 marks)
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5 Henry is thinking of having a water meter.

These are the two ways he can pay for the water he uses.

(/
Water Meter h

No Water Meter

A charge of £28.20 per year A charge of £107 per year

plus -

91.22p for every cubic metre of water used

1 cubic metre = 1000 litres
\_ /

Henry uses an average of 180 litres of water each day.

Use this information to determine whether or not Henry should have a water meter.

IO % €S days = 65,700 likves Liel §¥ 0~

_l_.~ ] s- 7

With mb—> 19 v.20 + (6597 % €0.9120)= £ TC- 13154

Se i bt b have o mdi as & witks owk cheagy .

(Total for Question 5 is 5 marks)
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(6 Liz buys packets of coloured buttons.

There are 8 red buttons in each packet of red buttons.
There are 6 silver buttons in each packet of silver buttons.
There are 5 gold buttons in each packet of gold buttons.

Liz buys equal numbers of red buttons, silver buttons and gold buttons.

How many packets of each colour of buttons did Liz buy?

Wolk out LCM ot T 6 ae 5.
C S

N 27
27 Ty >
'L/ \Z
2_><2X2_X?XS=|ZO
red %—’52 (S packels

(4

ol — 120 14 packets 1S . packets of red buttons
S e 2. packets of silver buttons

.......................... 24 . packets of gold buttons

(Total for Question 6 is 3 marks)
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7 The cumulative frequency table shows the marks some students got in a test.

Mark (m) Cumulative frequency
0<m< 10 8
0<mg20 23
0<m<30 48
0<m<40 65
0<m<50 74
0<m<60 80

(@) On the grid, plot a cumulative frequency graph for this information.

Cumulative

frequency

(b) Find the median mark.

Median Comulative Nequuey =40
N\zd\'ov\ 227‘§

90
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50|
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00

v
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Mark

60 70
()
...... /S S
(1)

vady SIHLNEILIEM TON Od
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\
Students either pass the test or fail the test.
The pass mark is set so that 3 times as many students fail the test as pass the test.
(c) Find an estimate for the lowest possible pass mark.
Pass 2 foi] = 133
20260 becavr bl VO studuts
Owly kp 20 P45S 1 5O marks above Cumudative frequuy =¢o
Pass matke =36.S
36.5
)
(Total for Question 7 is 6 marks)
8 Write 0.000068 in standard form.
-S
© [0930€g —> ¢-{xI0
€.9x107°
(Total for Question 8 is 1 mark)
vy
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9 (a) Factorise y> + 7y + 6

Wty +6 = (5t1) (ot6)

IX6=6
1+ =7 (o) (516)
(2)
(b) Solve 6x +4 >x+ 17
Cx = 12
I
x 13 xZ 3
— 2)
(c) nisan integer with -5&42n<.6
Write down all the values of n
2 S < 2Wdn & GP 32
Q -2.5<4n <3 =-2,-1,0,1,2,3
(2)

So Va‘m) O{- ,\é—'?)-'lO,\ |Z.|g

(Total for Question 9 is 6 marks)

10 The function f is such that

f(x) =4x -1
() Find f1(x)
‘o=[‘_x__| — 'ﬂ+| =4X = b'“ =X ﬁf-'(:()=LH
T 4
R
2t
1(x) = 4
(2)
The function g is such that
g(x) = kx? where Kk is a constant.
Given that fg(2) = 12
(b) work out the value of k
9(1) = k(D" =tk
E) = b () -1 =12 - 12/l6
1§k = 13
=13/ (Total for Question 10 is 4 marks)
—_—
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11 Solve X2 —5x+3=0

Give your solutions correct to 3 significant figures.

Quadraki< joimulqg - -L ¥ \"o"—‘i—oi

o= L=-S <=} =
TS EVESY-gny  _, SEUE
x| - z
2z pr— =2 -

(Total for Question 11 is 3 marks)
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12 Sami asked 50 people which drinks they liked from tea, coffee and milk.

All 50 people like at least one of the drinks

19 people like all three drinks.

16 people like tea and coffee but do not like milk.
21 people like coffee and milk.

24 people like tea and milk.

40 people like coffee.

1 person likes only milk.

Sami selects at random one of the 50 people.

(a) Work out the probability that this person likes tea.

T

So0-S-13-16-3-2-I= &

Lie 62 — ULHI6+ 194G = wy

t¢
co
& /s0
"""" (4)

(b) Given that the person selected at random from the 50 people likes tea,
find the probability that this person also likes exactly one other drink.

W peoplt hice bea , Ond 9[- whics s+ 16 =1 people 0»\6,-'10? ong
Ot dink . So ZI/af

—_

21 /44
)

(Total for Question 12 is 6 marks)
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13 ABCD is a rhombus.
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M and N are points on BD such that DN = MB.

IR
RS

m Prove that triangle DNC is congruent to triangle BMC.
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(Total for Question 13 is 3 marks)
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14 (a) Show that the equation x° + 4x =1 has a solution between x =0 and x = 1
x3+4x =] = X3 +4¢x-1=0

let F(X) = 23 +Y4c —]

=0 —> F0)=()3+t0)-| =-I

=1 — t0)= ) +e0)-1=Y4

Since O is & siyn Charg<. , Buc musk be &l Leart one oot
in tu vl o/ N as fu mchion is Canbinous. "

1 23
(b) Show that the equation X 4x =1 can be arranged to give x = _% - T,._

X FYx =)\ —> Grr=1-%7 > x| _Xx?

ST
\
1)
. . 1 X 3
(c) Starting with  x,=0, use the iteration formula X =— - = twice,
n+1 4 4
to find an estimate for the solution of x3+4x =1
x 0o - 0 -
G
1 \3 \ G}
W =1 [TB =--l-———-’=—
T — Y4 256
G l{_ raY4
3
............... PA S
3)

(Total for Question 14 is 6 marks)
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15 There are 17 men and 26 women in a choir.
The choir is going to sing at a concert.

One of the men and one of the women are going to be chosen to make a pair to sing the
first song.

(@) Work out the number of different pairs that can be chosen.

[7 men aned 26 woman

Toved pPaws = [MTXTLL = 442

42
)

Two of the men are to be chosen to make a pair to sing the second song.

Ben thinks the number of different pairs that can be chosen is 136
Mark thinks the number of different pairs that can be chosen is 272

(b) Who is correct, Ben or Mark?
Give a reason for your answer.

________ Q.Unscaffu,(,bccawkcw A Celewdation. 1S 6 §X1T) T2 :ﬁé

wha L Grelw ﬂwbort Prckact in . €.5 *tman A onel man B /s Sameas(l)

\ man R caed nnan A7 (Total for Question 15 is 3 marks)
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16 VABCD is a solid pyramid.

V C

A LE—20cwm —)\/

E

ABCD is a square of side 20 cm.
The angle between any sloping edge and the plane ABCD is 55°

Calculate the surface area of the pyramid.
Give your answer correct to 2 significant figures.

Alen of Squat base —> 10 X2 =4oocm™

Arce of L triagle > /ux Lxh

g C (A¢)*=(20)' + (zo)*
20 @ = 8o0
AC = Jtoo
NS o AX=if (Tae =l0f
X crd M ot midpoints
V)
|
, v
. wx_ 1
» Qw\{&'=\0& | 10147
A ,()ﬁ la\r_x EnsSs .x
\!X = 20,197 wm M 10 (\IMY— (7_0.\?7)1-}-!0"
. _ 1 . m) So7.921
Afta o ore of Qo Ehggles == XZOoX12 -;5_37 @M— 22-S37¢cm
= 22537 em = heigh-otf
—_ - Elicdeef
lokd crta = squat bate T+ & Eriagls
= 4oo + 4(7_25.27.) 1300
= |300cwm™*
—_— (Total for Question 16 is 5 marks)
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17 Louis and Robert are investigating the growth in the population of a type of bacteria.
They have two flasks A and B.

At the start of day 1, there are 1000 bacteria in flask A.
The population of bacteria grows exponentially at the rate of 50% per day.

(@) Show that the population of bacteria in flask A at the start of each day forms a
geometric progression.

Daﬁﬂ_=|ooo —%DQDL=ISC)C)'% DabZ:'ZZSO
XS xleS

G LomeNiC proyrssion @S Common (ako is |-S.

(@)

The population of bacteria in flask A at the start of the 10th day is k times the population
of bacteria in flask A at the start of the 6th day.

(b) Find the value of k.

Ge\'\da_j qa. g 3 [O0%

\)U\_fkn

xlS %l.S x1.s %!

n x(es)t <kn —» \ST=k > k=S.0625 S.062s

____________ o)

At the start of day 1 there are 1000 bacteria in flask B.
The population of bacteria in flask B grows exponentially at the rate of 30% per day.

(c) Sketch a graph to compare the size of the population of bacteria in flask A and in
flask B.

N A K

Population N\ backeria g Hask 8 ~row
(o ak slowy cake. so (s
MUre b bo el Sana
s, Peration as A

Cina /dabS

1)

(Total for Question 17 is 5 marks)
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18
0
3aq
b Q\(cs
M
N
3
6b-6n SLb—6a

A > B 4 C

OMA, ONB and ABC are straight lines.

M is the midpoint of OA.
B is the midpoint of AC.

—> > —»
OA=6a OB =6b ON =kb where k is a scalar quantity.

Given that MNC is a straight line, find the value of k.

® 2

"‘zJI
)\
2
0
_'-
0
2
)
o
L
X
g

MNC &5 o sbatgboline | ¢ i o mukip of MR

2
~

=My —> (2b-9a = x x (kb-3a)
25-9%a =3<%-§«\

=3 ke =4

—

(Total for Question 18 is 5 marks)
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