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l801 11 t 15b114
50 1angle14 17b112
90 1 91 14b110

ByGC C7 t3 b5

a
2

3

b since Sam came in second his score is 113
Let a6 b16 and c6 be the number of cars
trains and boats Sam have

7lefta6right3leftb6right5leftc6right113
7a1423b185c30113

7al3b15c23

since there is only one solution and the number of
each token is different by observation
a0 7 b1 c4

Sam has 6 cars 7 trains and 10 boats


















































































a 3 OR OQ
rangle

1 4OQ2 of
4op

4leftbeginmatrix230endmatrixright30R270Q2ORfrac137leftbeginmatrix166endmatrixright
leftbeginmatrix51014endmatrixright

b SQ0Q0Sleftbeginmatrix166endmatrixrightleftbeginmatrix12cendmatrixrightleftbeginmatrix286cendmatrixright
PQ0Q7OP7leftbeginmatrix166endmatrixrightleftbeginmatrix230endmatrixrightleftbeginmatrix336endmatrixright

SQ7cdotP2Q0

leftbeginmatrix286cendmatrixrightcdotleftbeginmatrix336endmatrixright0624366C66c11 6c0

C PScircS7circPleftbeginmatrix1211endmatrixrightleftbeginmatrix230endmatrixrightleftbeginmatrix1511endmatrixright

thetacos1leftbeginmatrix1511endmatrixrightcdotleftbeginmatrix336endmatrixrightN47N54
54cos1N47N4

527circ


















































































beginmatrixdydxendmatrixy2sin3x
int_y21dyintsin3xdx
beginmatrix1ycos3x3endmatrix

Given y1 when xpi

1cos3pi31C
131c
Cbeginmatrix43endmatrix
thereforey1cos3x3
beginmatrixcos3x14y3endmatrix
y43cos3x where A3 B4

a

beginmatrix43endmatrix

b Ywedge
tangent

tangent
X0

6

2 35H34T3
prod

3 112HO

c06 and I














































































































ii Possibleaxesof symmetry

xfracpi3x2pi3x3pi3 leftharpoondown

i e x3kpi where kinPi
3

iii fleftxpiright4cos3leftxpiright
3

4cosleft3x3piright34cos3xcos3pi3 sin3xsin3pi

4cos3x

C

beginmatrixd2ydx2endmatrixy2cdot3cos3x1sin3xcdot2ydddd3cos3xcdoty212sin3xcdotylefty2sin3xrightleft3cos3xrighty2left2sin23xrighty3
where P3cos3x Q2sin23x


















































a Vol of bowl pi3left15right2left4515right
2250picm3

timetakento fill thebowl 2250pi10pi225s
b Vpi3h2left45hright

15pih2
beginmatrixdVdhendmatrix30pih
Given dVdt10picm3s
Find beginmatrixdhdtendmatrix when h12cm

beginmatrixdVdVcdotdhdthdtendmatrix

beginmatrixpi3endmatrixh3pih2

pileft12right2dhdt144picdotdt
10pi30pileft12right

10pi360pi
thereforedh5dt108 cm S

































































































c Given dvdt10pitcm3s
V10piinttdt
10pi2t2
5pit2

When V972pi 972pi5pit2
tsqrtbeginmatrix9725endmatrix
139s

d step 1

beginmatrixdVdVcdotdhdthdtendmatrix

10pit30pihthereforedhdt pih2cdotddh10pit130pihpih2
step2

Vpi3h2left45hright
When V972pi972pipi3h2left45hright

291645h2h3
h345h2129160

ByGC h74558h9 or h43456
crej crej

step3
when h9 cm tsqrtbeginmatrix9725endmatrix
beginmatrixdhdtendmatrix10pisqrtbeginmatrix9725endmatrix 0737710738cms

30pileft9rightpileft9right2


























































































a leftRBrightleftBYright1leftYRright
leftbeginmatrix3512endmatrixright1leftbeginmatrix5times71514times2endmatrixright1leftbeginmatrix7315times14endmatrixtimes2right

71
10

51st2nd3rdnth3
15Rb3

14 R Red
NR NotRedR1215

313NR mathbbR
11

14NR3
15 n 1

1013V I3
RNRNR

n 1 counters
NOT RED

P 1ˢᵗ n1 countersarenotred andnthcounteris red

beginmatrix12Cn115Cn1endmatrixx3 15leftn1right
3
16 nbeginmatrix12Cn115Cn1endmatrix

Let beginmatrix12Cn1x33645500791endmatrix
ByGC n6




























































a PleftX7right005
b XsimNleftmu1cdot82right

PleftX7right005
PleftZ7mu18right005

7mu8164485mu71164485left18right99607996

c Given X and Y are independent and PleftX7rightcapPleftY7right038
thereforePleftX7rightcdotPleftY7right038

I PleftXleq7rightPleftY7right038
















































































































I 005cdotPleftY7right038
PleftY7right04
PleftZ7lambda28right04
beginmatrix7lambda28endmatrix

lambda728left0253347right62906629
PleftYaright2cdotPleftY7right
2times04
08

ByGC a393406
393

YsimNleft62906282right










































































822 Because 3 and 7 arerepeateda

10080

b.only 2 4 and 8
are even numbers

thethird
even number
canbe inany
of these4boxeseveneven5

21214C 720ways3P2

Select 2 even
numbers from
theavailable 3
andarrange
themeither at
thefront or at
the

back.Arrange
the

5 oddnumbers
in the remaining
5boxes and
don'tforget that
3 and 7 are

repeated.Choose

1
position out
of theavailable
4 for the
lastremaining
even number


















































































































C 24 8 3 35

773beginmatrix622endmatrix1080
waysArrangeall
the 6 packets
in a linear
arrangement and
don't forget 3
and 7 are

repeated.Arrange

2
4 and 8
in a

packetd
p odd digits are all together even digitsare all together
p odddigits are alltogetherAND evendigitsareall together

l even digits are all together

42

3leftbeginmatrix108010080endmatrixrightleft3times22times2right

3587 7

10080leftbeginmatrix108010080endmatrixright

beginmatrix3601080endmatrix13





























































since r039 it suggests a weak positive linear correlation
betweenthebest performance in highjumpand longjump
Thescatterplot doesnotshow a clear relationshipbetweenthe
2variables
































































i t

left15300right
300200

vdots

100

2.111

X12 3 4 5 6 7 8 9 10 11 12 13 14

15Scatterplot suggests that t increases at an increasing
rate as X

increases.iiA r between t and X 0958
r between t and x2 0990
since leftrright is closer to 1 for themodel between t and x2
themodel tcx2d is a better fit














































































































B from the GC t12497x21087581

iii when x11 t15209 mins
152 mins

Interpolation was practised as x11 is within the

range of data collected
r0990 is close to 1 indicating strong linear

correlation between t and X2








































































a The event that a refrigerator is faulty or not is independent
of another refrigerator
Theprobability that a refrigerator is faulty isconstant.bPleftX1right1PleftXleq1right

053957
0540

c let V be the r v denoting thenumber of days out of 5
that Alan finds more than 1 faulty refrigerator

VsimBleft5053957right

PleftV2rightPleftVleq1right0141940142
d LetW be the r v denoting the number of faulty
refrigerators out of 450

WsimBleft450002right

PleftW10rightPleftWleq9right0587410587






























































































PX2 and Y0PleftX1right and Y1PleftX0right and y2

PleftX2rightcdotPleftY0rightPleftX1rightcdotPleftY1rightPleftX0rightcdotPleftY2right
left027074rightcdotleft016081right1left029812rightcdotleft029840right1left016231rightcdotleft027226right

017669
0177
















































































a Pand Q are two separatemachines hence theyshould not
affect each other's production of

flour.bPsimNleft2cdot20cdot12right
QsimNleft210052right

PQsimNleft0100125rightPleftPQrightPleftPQ0right0814450814
C

EleftP1P2P31Q1Q2Q3Q4Q5rightleft3times2cdot2rightleft5times2cdot1right171VarleftP1P2P31Q1Q2Q3Q4Q5rightleft3times012rightleft5times0052right00425

thereforeP1P2P31Q1Q2Q3Q4Q5simNleft17100425rightPleftP1P2P31Q1Q2Q3Q4Q517right068610686










































































d Letµ be the population mean mass of a packetof flour
producedbymachine p

Test H0mu2cdot2kg against H1muneq2cdot2kg
where H0 null hypothesis

H1 alternate

hypothesisebeginmatrixoverlinexSigmaleftx2right30124cdot522cdot15kgendmatrix

g2n1leftbeginmatrixSigmaleftX2right2leftSigmaleftX2rightright2nendmatrixright129111 beginmatrix4cdot5230endmatrix0015kg2
f step 1 To test H0mu2cdot2kg against

H1muneq22kg at 5 level of sig
step2 Under H0 and since n30 is large

by CLT XsimNleft220015right approx
Test statistic beginmatrixoverlinexmuZSsqrtnendmatrix Nleft01right































































































Step3 By GC p value 0025347005

step 4 since p005 we reject H0 at 51 level
of significance There is sufficientevidence
to conclude that the population mean mass
of packets producedbymachine p differs
from 2.2kg after the

adjustment.g
If sample size is fewerthan 30 we cannotapply
CentralLimit theorem And Z test may not beapplicable
for thehypothesis

test.hThesamplecouldbe biased


