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a y

6

5

1,3 2 2,0 6
x

1 12.2

ByGC 14 42 2

b 25 31 2 4 5
x2 42 5

3 2 11 110
x 48 5

Hence

0

13 531 3 0 x 1,2 5

1 1 1

1 53 2 5

i 2 1 54 42 or 5



































































































a y In sect

1 sleex secxtant tan x

1 secix

9 2 secx secxtanx

2 sec x tank

29 2 9 shown

b 14 29 1 2 I 1 21 3
When 0

y 0 1 0 9 1 1 0 94 2

i In sec x 1 44 2

x 1 12 4

c when x I
in sec4 4 4 4

In cos 52 3 72
in 52 5 50472

in 2 5 10472

In 2
1 56





















































































































d Ex I 12 4

0.0052187161 byGC
0.005219 4s.f



















































































a BC 2 AB

of OB 2AB
of 2AB of 2

p
b Ab 15
Bb f Ig
Given AD BD

V4 d 5 2 16 d 8 2

d 10d 29 d 161 80

16d 10d 80 29
Gd 51
d 8.5

c Let angle AD B O

o cos DA DB cos 5 45
DA DB 22 3.52 42 0.52
























































































































cos 1.75

V1625416.25
iii

gz go

M
d o 3 03 E

p
05 15

Do 11 B since AD BB
ADB is an isoceles

Thevertex D passingthrough
P will land on M which is
themidpoint of AB

Step1 FindOM

on 0A1,03 3

step2 create the line DM
DM 15
l pm I 8 x EIR

step3 Expressof
Plies on 1pm hence OP 6.5 2
step4 pA PB

PA 3 Ea
PB 1 5 a 2





















































































































1 1 2 2 12 1.5 24 i XP 2 2X 2 22

22 22 4 81 422 2.25 614422 1 2 22 4 8 422 4 8 422

7.25 9 181
182 1.75

72

i 0




























































































19,5
21

a When x 21 212 3 21 X 212 3

since 5 44

f 3 51 1 4 It

2012 41 It

2053 2t

162 75

121552 squnits

b Cartesian equation of D

1 2

from 1 U 3

Sub 3 into 2 y
4
























































































































Sub y into eqn of C

51 1 249 3

51 1 212 3 20

1013 212 151 23 0

ByGC t 1

since there is only 1 real solution of t
there is only 1 intersectionpointbetween C and D

Sub 1 1 into y 51 1 and x 2t 3

5 y 4 A 5,4

C X 212 3 y 51 1

4t 1 5

14 It
When 1

Egn of tangent to curve C atpointA

y 4 x 5

y 547C 4

Egn of curve D y 28 5

sub 5 into 4 29 Ix
80 5

2
91

5 2 92 80 0
x 5 5X 16 0

Yej or 1,6

When x 18 y 20 18
20 28 Thepoint is 8




































































a i A and B are mutuallyexclusive
A and D are mutuallyexclusive

ii P A 186

P C

P ANC 3,9 15 21 27 33 86
P A P C

since P ANC P A P C
A and C are independentevents
1 B and C are also independentevents

b i Aand B A and D are still mutualk exclusive

ii P A 1385 P C 315 P A P C 185 15 129285

P ANC 3,9 15 21 27 33 85
since P ANC P A P C
A and C are not independent events now




























































































a rC4xbC8 rC bca
rtb

12
rtb 12

rC4xbCg rCzxbCq
r

r 4 4 b 8 8 3 b
119

9

r 3 3
r 4 4

b 8 8 Take Note
b 9 9

ncr into rr 3 r 4 3 b 8 b 9 8
r 4 4 3 b 9 9 8 is in the formula

booklet
r 1 b98 Also

r 3 r 3 r 4
9r 27 46 32
9r 5 4b 1

b Given rC3xbCq 5 C2 Cio
rtb Ci rtb

12

r 3 3 b9 9 r 2
51107110

I 3 98,1 5

r 2 b 9 5
102

2r 215 2





















































































































Sub 2 into 1

9r 5 4 2r 5
9r 82 20 5

r 15 and b 2 15 5

b 35

P 1 out of 12 counters is red 15C 35C
50012

0.051552
0.0516

























































a i ByGC r 0.9281271487 0.9281 4d p
ii ByGC r 0.9697235231 0.9697 4d p

b since r between x and e is closer to 1 itsuggests
a stronger linear correlation between x and e
Hence et extd is a better fit

ByGC e 1881 481827 375.6152263X
e 1880 376 X

c when x 24 e 1881.481827 375.6152263 24
i y 8.8725

8.87millions
since D 24 is outside of the range of data collected
extrapolation the estimate is notreliable























































































a i Let µ be the population mean mass of sugar in kg
Ho µ 1kg against
Hi µ 1kg
whereHo null hypothesis

H alternative hypothesis

ii 1 Sincethe distribution is unknown we will have to
apply central Limit Theorem toapproximate the
distribution to be normal This is because Z test
can only be conducted if thedistribution isnormal
However samplesize should be large enough
n 730 so that CLT can beapplied Since n 10
z test is notsuitable

2 Since one bag is chosen in themorningand one in the
afternoon theprobabilityofeachbag selected is not
independentofone another Hence the sample is
notrandom




























































































i step1 x ̅ 78188 1.972

s h Ex 12392

39 155.6746 7808 0.00316

step2
Letpbethepopulationmeanmassofthesugar inthe
largerbag inkg
TotestHp42 9991 1 level ofsignificance
step3
sincen is large byCLT

N 2 0 0816 approximately
Teststatistic

x ̅
5th NO

Jo0316
11250879 x ̅ 2

p Z c 0.025

10251 c 1.95996

a

in order
FEEYfo

berejected z value c
112.50879 x ̅ 2 1.95996

x ̅ 2 0.017421

x ̅ 1.9826since x 70
criticalregion is 0 Jc 1.9826

ii since Jc 1.972 frompart i Ho is rejected
Weconcludethatthere is sufficientevidence at 2.5 levelof significance
to saythat the machine is no longer setcorrectly and the average
mass of sugar is in fact less than 2kg














































































a Let Lbe thelength of a Longplank in metres
LVN 1 82 0.22

P L 1.79 0.44038
0.440

b LitL2 13 Lg N 8 1.82 8 0.22

P L L2 g 14.5 0.54224
0.542

c let R be the length of a regularplank inmetres
RNN 1.22 0.32

P R 1.25 0.46017

Let X be no of planks out of 120 that are longer
than 1.25m

B 120 0.46017

E X np 120 0.46017 55.2
55 planks































































































d E L that Lio R R2_ Rio 10 1.82 16 1.22
1.32

Var Lit L2 t Lio R R2_ Rio 1.0 0.22 16 0.32

Lit hat Lio Ri R2 RIG N 1.32 1.84

P Lit L2 t Lio R R2_ Rio 0.65

P 0.654 Lit L2 t Lio R R2_ Rig 0.65

0.23747
0.237

e E 1 3 1.82 12 122 3 0

var 1 4 0.22 4 0.32 3 00

N 3100 300
P 1 P 0 0.49190

0.492

f 2cuts of the long plankshouldproducemore wastagethan
I cut of the regularplank
Hence P should be less than 0.492














































































i Theevent that a glassornament isfaulty or not occurs independently
ofotherglass ornaments

Theprobability of a glass ornamentbeingfaulty is constant
foreachglass ornament

ii LetX be the r.v.denoting the number offaultyornaments
out of 50 glassornaments 9 590.04
EX 50 0.04 2 Var X 50 0.04 096 1.92

E X Var X 2 1.92 0.08

iii P X 2 0.67671 0.677

in LetY be the riv denoting no of days out of 5 where
there are no more than 2 faultyornaments in a day

Y B 5 0.67671

P Y 3 1 P Y 2 0.80477 0.805

LetW be the r v denoting no of faultyornaments out of250
W B 250 0.04

P N 10 0.58306 0.583


















































































Checkon Mr Lu
Let L bethe r v denoting no of non faultypensin a sampleof 6

Lr B 6 p
P Mr Lu accepts thebox P 175

P 5 P L 6

6C p5 1 p Cop
6p5 1 p p
p 6 Gp p
p5 6 5p

Check on MrsMing
LetM bethe riv denoting no of non faulty pens in a sampleof 3

Mr B 3 p
P MrsMingacceptsthebox P M 3 P M 2 P M 3

3C p 3C2p 1 p 363p
p3 3p 1 p p3
p3 1 3p 3p3

p3 1 3p 3ps p5 6 5p p3 3p5 3p6 6p5 5ps
2ps 3p5 p
p3 2p 3p 11





















































































































p3 2p 1 p 1 using GC
0

Explanation
since o p 1 p 0 p 1 2 0 and apt1 0

Hence P MrsMingacceptsthebox P Mr Lu accepts thebox 0

P MrsMingacceptsthebox P Mr Luacceptsthebox




