ANNEX

H2 MA 2019 JC2 Prelim (Paper 1 and Paper 2)

Filename: Change SCHOOL fo your school name, e.g. NYJC

Paper 1

Select topic from the dropdown list. If the question consists of multiple topics, choose 1 topic.

QN | TOPIC (H2) Paper 1 | ANSWERS (Exclude graphs and text answers)
1 | Equations & Inequalities | 72 units
2 | Sigma Notation & MOD . 1+x
(i) In-——
1+x
(ii) In(1+ x)
3 | Maclaurin & Binomial 1
Series p:\/g’q:Lr: 23
4 | Graphs & (i) D=(-o0,—11]UJ[l,0)
Transformations
(i) y=+2"2
6
5 | Vect " —
cerors (i) OM = %(321 +b),ON = ;lb
1
i) k=—
(i1) 3
6 | Differentiation & Q) [
Applications dx 25cost
.. 225
i) ——
W5
(iii) y=0
7 | Integration & . of cost
Applications (a)(®) —Sina e ?
.. X cos> cos™
(i1) —20055£e 2]+2e 24+C
(b) —ln|l—ex +x+C
8 | Functio - —-E@@reatest value of k is a.
5!&?&%{ :Zﬁ‘ x> a-2\a’-x*, xeR, 0<x<a
Islandwide Delivery | Whatsapp Only BE|‘66L:O'$1 \/5
(iv) R = Ta,a
9 | APGP (1) d=268.0
(i1) 1339.9 cm
(iii) red
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(iv) yellow
10 | Complex Numbers a 6+2a° . 2 a .
(a) u= > = —i,v= ~— ~i
4+a° 4d+a 4+a” 4+a
(b)) k=12
2 2
(i) bx +12)(x 4+ SNIEAET oL D
2b 2b
11 | Differentiation & (a) —0.916 cm/min
Applications (b) —2.29 cm/min
(c) 4293.510 cm’
12 | Vectors (i) 11.1°
(iv) (0.547,-0.237,0.00325)
(v) 117 m
13 | H2 Prelim P1 Q13 Topic
14 | H2 Prelim P1 Q14 Topic
Paper 2

Select topic from the dropdown list. If the question consists of multiple topics, choose 1 topic.

QN | TOPIC (H2) Paper 2 | ANSWERS (Exclude graphs and text answers)
| | Bauati -
quations & Inequalities i) x<- @ i or x> Sa
2 2
(i) x<—-a or x:% or x>2a
2 | Maclaurin & Binomial . 4y 3 ;5
Series (i) y=1+x —Ex +...
(iii) 0.985
1
1 4 l+xt+=x
W) s
3 | Complex Numbers Q) a, =
27 3
. V4
i) ———; acos—
() =5 acosyy
(i) 6
4 | Differential Equations (a) (i) P=21+3¢
(i11) The population of the bugs will decrease and
1 approach 2000 in the long run.
K IASU == LN =4tInt+1¢
5 | NormallDistibitioner 4Gy 7.6
6 | Correlatioi' & REgression”"

-B(aisf)w&)'s ](69,53)
(ii1) Since |r| =0.96785 for Model B is nearest to 1,

Model B is the most accurate model
(iv) 62 marks
(v) unreasonable as 120 is not within data range
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where48 < x <84

Normal Distribution

(1) a “6-inch” loaf more likely to be less than 6 inches
(ii) 1
2
(ii1) 0.855
(iv) 0.446

PnC & Probability

(a) (i) 3360
(i) 1200
(iii) 240
.13

() () m

(i) 0.644

Hypothesis Testing

(a) (1)) 949.84 ;1,73
(i) Ho: x«=950
Hi: <950
(i) 0.135
(iv) {aeR:13.5<a <100}
(b) 12.55k<104.8
(c) There is no need for the floor supervisor to assume the
volume of shower gel follow a normal distribution as
the sample sizes in both part (a) and (b) are large, the
sample mean volume of shower gel can be

approximated to follow a normal distribution by
Central Limit Theorem.

10

DRV

(i) $2.50; $3.75

(i1)) Option A is a “sure win” option where the player would
definitely gain a positive amount in all cases, whereas
option B has a risk of losing money in some cases.

(iv) A~N(l25,%); B~N(ﬁ —22175j

b

2 8

11

H2 Prelim P2 Q11 Topic

12

H2 Prelim P2 Q12 Topic

13

H2 Prelim P2 Q13 Topic

14

H2 Prelim P2 Q14 Topic
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2019 C2 H2 Prelim P1 Markers Commen

Qn | Solutions C
1 40320 G
D(x) = -
g(x) A
40320
=5 g(X)=—— &(
D(x) 51
5 40320 of
ax: +bx+c=
Given 5°a+5b+c= 4033‘;0 =105 -- (1)
8%+®b+c=ﬂﬁgl=m0n@) A
224 de
, 40320 in
10°a+10b+e=———-=240-- (3
¢ N6 & pc
Using GC, a=1, =12, ¢=20
When x = 18,
D(18) = —; wlio =72 units
18 +12(18)+ 20
2i | Method 1: (method of differences) Tl
N 1_|_ "C dc
Z p.-: zln d[
n=l| n=1 su
=Z]m0+fj—mﬂ+f”ﬂ di
n=1 ClI

= In(1+ x) — In(1 + .22 th
+In —In(1 + x- S
+In(l £ = In(1 +.

en

KIAS -

co

ExamP& M ) se
= In(1+ X = In(I+ x¥)

fii I+x ‘;‘

& .

In

of
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Method 2: (using property of logarithm)

N

S-guir

n=]| n=| l+x
| 1+x° 1+x° 1+x"
=In—=+1In ”3+1n ”4 Fotln——
lEx 1+ l+x'

e XoFX /-e»«//vx/
l%l%lm‘/ 14X

In 1+ x
132"
2ii [ Since.—l<x<l,as N 5o, x* 50. Sc
z l+ X as
s &= l+0
= In(l + x)

3 St
R
1ns
Wi

c Tv

pri

By Cosine Rule, .

(;;- J 2* =1’ +(BC)? —2(3C)cos[£—x}

cos| ——x 2 So

=1+ (BC)* —=2(BC)sinx ::I

(BC)* —=2(BC)sinx—3=0 otl

. + . 2 'ul'l

BC=231nx_\/£;sm x+12 )

i

—sin x +/sin’ x +3 R1

s xt v‘xz +3 -
=X +Vx + , since BC >0 .

i

Islandwide Delivery | Whats EDO yaagmj

—x+\/_|:l+5?+ }

x:
23
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By sine rule,

BC 3 2 1
sin(£+x—yj sin(i—xJ s 4
2 2
- $C 2 1 2
cos(y—x) cosx siny COs X 5
:BC=ECOS(y—x) 4 -cos’ x
COSX
2(cos vy cos x + sin y sin x
::>BC=( 4 . )
COS X
2(cos y cos x + 8in y sin x
::>BC=( 4 4 )
COS X
4 —cos® x COSX
2 COS X + sin x
2 2
=
COS X
2 P
:>BC=\M COS~ X COS X + COS X sin x
COS X

= BC =+/4—-cos® x +sinx
— BC =+/3 +sin’ x +sin x

4i

Sketch the graph using GC, remember to set window
appropriately.

[ORAS U /@3

fa @m@ aftapntmqaetche upper half of a hyperbola.

(x+5)"
36
x+5)°
( 62 ) _yZ =1

We have D 2853 ERCAL "




36

X+ 5)°
%‘f:'

To find asymptotes:

, (x+5)°
b -

2
Letyz\jm_l

KIASU=7¢
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iv

Using GC to help if students 1s not sure

/(NORHMAL FLOAT AUTO REAL DEGREE HP ]’I

Flotli Flot2 Plot3
Y18 (x+5)%36-1
NV IMATNL
INY 3= (V1) ey

INY4=
BNYs=
INYe=
BNY 7=

Be=
I
WU SO | A

KIASU=;
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Si

OC = /b
OD=04+0C=a+ b
ON =2 b
7
oaf - OD +204
3
B a+Ab+2a
3
1
:§(3a+ﬂ.h)

ii

Area of triangle OMD = %l@' x(T[j|

%(Ah+3a) x (Ab+a)

Il

iszb+ibxa+3/la><b+3a><a|

—Aaxb+3laxb| (""bxb =0=axa)

W= N |—= |~ M|~

N

=
X

=

KIASU=7¢
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|p.a| 1s the length of projection of 04 on OD
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6i

dx d .
—I= 50sinfcost , —y=~—251nr

ii

2 3
Equation of tangent: y =——x+—

25 2

When x =0, y=

When y=0, x =

A PRI ERRAERE

Mla‘ oy K
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Tai o
Yt p—2¢ 2

L7 —lsin Xloe 2
Q& 2

X
x| cosT
=—sin—|e [ ?

aii 1 . cos>
I—smx e 2 |dx
2
1 . - X COSE\
=J‘— 2sin=cos—||e 2 |dx
2 2 2
J
3\

=—I(cos £J[—sin£emgE dx
2 2
J
:[—c05£] 23{:055 —J-[lsm i] Zecns-i dr
2 2 2

X cos= cosT
=—2c035 e 2|42 24+C

b
| e

1—-¢"
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=-In[l-¢* ¥4
=—In fl -
8i Ya
(0, \/_CI} (a.a)
2
(-a,0) Q (3a,0)
il | For f' toexist, f must be one-one. i.e. every horizontal line
y=h, he R can only cut the graph of y =f(x) at most
once. Hence, the greatest value of k 1s a.
iii 2
(x—a)
Let y=.la’ -
e
2 2 (x_a)z
>y =a -
d 4
= (x—a)’ =4(a" - y*)
= x=ud +21,fa -3
WFA@ e
ﬁﬁi aw-n—ﬁ QX , XeR, 0<x<a
wiv

g(x)zf[%x] for x e R, —%a sxsdu

Since R, =[0,a] c [—%a,Za} =D, , the composite

www.KiasuExamPaper.com
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(_ 2. 0)0 (2a,0)
3

9% LEDI LED2  LED3 LED4 LEDS LEDY
8 8888
w=d > : 5 5
u, =d(3), ¢ ; g
u, =ﬂ'(§)2 4 ;
3 ,=d(3)
d(%)" =562 :
. d =267.9824829 =268.0 (1 d.p.)
T

Since |r|= |%I <1, sum to infinity exists.

Hg{ﬁg% etical length of wire

Paper ¢

l:Tndwi% Delivery | Whatsapp Only 88660031

_267.9824829
- l—%

=1339.912415
=13399cm (1d.p.)
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iii

LED 1 LED2 LED3 LED4 LED#»n LED n+l

—9 4§ § -——@g g

5, —* : : '

) % i
% S
- S

n

L J

A

Let S, be distance from LED 1 to LED n+1.

Method 1: (using GC table)

267.9824829[1-(%)"]
Using sum of GP, S =

1-4
Using GC,
n 8, S, —1290|
14 1281.0 9.0
15 1292.8 2.8

. closest LED to 1290 is when n=15.
. required LED 1s LED (15+1) = LED l6.
Hence colour of LED 16 18 red.
Method 2: (using algebraic manipulation)
267.9824829[1 —(%)"
Let S = -3 ]=1290
n l— %
l—(%}" =0.9627494943
nIn(2) =n0.0372505057

n=14.74427443

Using GC,
n S, . —1290|
14 | 1281.0 9.0
15 | 1292.8 2.8

. closest LED to 1290 1s when n=15.
. required LED 1s LED (15+1) = LED 16.

‘ RcleAgttJof L‘%lﬁ 1s red.

ExamPaper

iv

Bttt

LED 1 LED 2 LED3 LED4 LEDn LED n+l

G——§—8 88§

u=d *+—*

=A@, L]
=d(2) L.
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Let u, =d (%)""' =267.9824829(3)" ' >1

(D" 2 ersdsamg
= 267.9824829

4yn-1 1
In(3)"" 2 In 5z55857859
4 1
(n—1)In(3) 2 In 375257559
n—1<25.05526859
n<26.05526859
Since largest integer n =26, last LED is LED (26+1)=

LED 27
Henee colour of last LED 27 is yellow.

10a

v+iu=2 ----(1)
av—2u =31 ---(2)
(Dxa—(2):
lau+2u=2a-3
:2a~—3i ><2—ia
2+ia 2-ia
_4a—6i—2a2i—3a
- 4+a’
_a—(6+2a3)i
- 4+4a’
_a  6+24,
C4+d’ A+’ :

Sub u into (1)
v=2—1u

=i a 6+2a i)

4+a 4+a’

D +_
‘ ﬁl
Exa aper

Is Iandwud Ive ry | Wha!sap;ﬂ)nly 88660031
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bi Sub x = —k into

bx* + (12b+1)x* + (12i+b)x +12b =0
We have:

—-bi* +(12b+1)k* —=(12i+b)k +12b=0
—bk® +12bk* —bk +12b=0 ———(1)
and k> -12k=0————(2)

(2) implies

k(k-12)=0

k=0,12

Reject k=0 as b#0 .

bii | px’ +ix+b=0
—i+-1-4p1
2b
x_—li\/1+4bzi

2b

Hence roots are purely imaginary

KIASU=;

ExamPaper ¢
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biii | Hence
bx’ +(12b+1)x” +(12i+h)x +12b = (x +12)(bx* + cx +b)

www.KiasuExamPaper.com
By compare coeff of x, ¢ =317, using (i):




bx’ +(12b+1)x° + (12i+b)x +12b = (x +12)(bx’ +ix + b)

1+1+4b% | 1—+/1+4b

=b(x+12)(x+ Z—bl)(x +

»

Height of liquid m the eylinder = x —

v =x(25) (x-4)+ %” (25)(4)

= 6.25?2‘(.1’—4)4-?:&‘

o

F =6.257 and d—V=—18

dx dr
dv  dv _dV

—_ X

dr

~18

" 6257
=—0.916 cm/min

4

i——s x=1.6r
4

W‘R’IA@U %@

ExamPaper

:mm efTepoe ry.x‘Nh atsapp Only 88660031

L .3
== 1.6
37" (1.6r)

1.6
_— — ;.'rr';
dV =1.6
d # - JT!" www.KiasuExamPaper.com
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dr _dr _dv

—— —
de dV dt
I S
1.6:r(§)
4
=—2.29 cm/min
C 0 }’2 .
Vol of bowl =7 225/1-—|d
ol of bow » ( 100} y
Vol. of empty space
. v > 1 2
=7 _mzzs{l- 100}1’ —;r(z.s)A(zoj-S:r(z.s) (4)
B
=4293.510 em’ (3 d.p.)
L ]
L]
12i 0.8 2 St
Equation of line through MD : r=|06 |+A| 7 |, A€R 1];11:
0 -1 -
Istandwid| ‘;ﬁ
03
0.4 0.4 W
Equation of line through ND: r=| -0.9 |+ u| 1.65|, AcR | In
0 0.3 (
(

Since lines throu WW%?W'Wersect at D,




08+24=04+0.4u

M:

0.6+74A=-09+1.65u i‘:
-A=03u she
Solving using GC, cul
3,2
B
Substitute 4 =-1.2 into equation of line through MD |
0.8 2 0.56
0.6 .3 7 [=]-0.24
0 > -1 0.12
.. coordinates of D 1s (0.56,-0.24,0.12). (shown)
ii 0 M:
Equation of horizontal ground: r-| 0 [=0 1{2:
I M:
Required angle no!
056\ (0
-0.24 -1 0 ho:
=90° —cos " LD, Oy A
J0.56> +(0.24)* +0.12° VI So
=11.14233567° eq
=11.1° (1d.p.) G
is 1
iii | Given 7(0,0,0.07). M:
08) (04) (04 0.0
NM =|06|-|-09|=|15 .
0 0 0 (
o 0.8 0 0.8 sl
M =(06|—-| 0 |=| 0.6 eq
K ; -0.07 Wr
omarraRel 4105 (1o e
1.5|x| 0.6 |=| 0.028 [=0.01| 2.8
0 -0.07 -0.96 -96

.. equation of p:
-10.5 0.8) (-10.5

r-{ 28 |=|06|| 2.8 [=-6.72 (Shown)
96 0 .Kia_sgg(a Paper.com




iv | Equation of line perpendicular to p passing through D is St
0.56 -10.5 b
r=|-024|+¢| 28 |, teR. no
] res
0.12 -96 Dt
Substitute equation of line into p, -
0.56-10.5¢ -10.5 e
-0.24 +2.8t|-| 2.8 [=-6.72 wh
0.12 -96¢ -96 prc

S 1=000121618712
Qu
Hence ha
0.56 -10.5 0.5472300352 Af
—0.24 |+ 0.00121618712| 2.8 =|-0.2365946761 s.f.
0.12 -96 0.00324603648 it’s
0.547 o
=| —0.237 the
0.00325 An
-, coordinates of G is (0.547,—01237,0.00325). o

v Method 1: [Hence using (0.547,—0.237,0.00325) ]

Required distance DG St
= \J(0.56—0.54723)" +(~0.24— (~0.23659))" +(0.12-0.003246 )’ :ﬁ‘
=0.1174998 So
=0.117 (3s.f) ho
. required distance =117 m ::01
0]

Method 2: [Otherwise using dot product]
0.56 0.8 -0.24

MD=|-024|-|06|=|-084
0.12 0 0.12

RIS e

R e
(-0.24
=[ —0.84 |- 1_%, 1
o1 J(=10.5)* + 2.8 +(-96)’
= 0.1174996006
=0.117 (3s.f)

) ) www.KiasuExamPaper.com
. required distance =1132n




Method 3
-10.5
IDG|=p| 2.8
-96
= 0.001216187124/9334.09
=0.1174996006
=0.117 (3s.f)
. required distance =117 m

KIASU=;
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2019 C2 H2 Prelim P2 Solutions

Solutions

Commen

=g -2}

In genera
part.

Common
1. Fc
m

2. Tt
st

of

2. B¢
nt

gr

1i

To find points of intersection, we solve

= ]3.{1.*( . 3a2|

y=2(x—a)

ie. 2(x—a)’ :|3ax—3a2|
2Ax—a)’ =3ax—-3a’
= 2x’ ~Tax+5a" =0
= (2x—-5a)(x—a)=0

5
> X=—aorx=a

Or 2(x—a) =—(3ax—3a’)————

=2 —ax—a’ =0
= 2x+a)(x—a)=0
1

:}Y———ﬂ or x=a

BIASHRE 2|

Islandwide Deli eylwr atsapp Only BB660031

x<—-2— or x=a or

x>—
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A lot of s
previous §

Majority
thatx=a

The easie
mtercepts
based on
final conc

A lot of s
method tc
directly w
manipulat

Common
la
m
M
lo

2. Sc
Wi
n
fa
T

(
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. a
Replace x with x + 2 A lot

[.r-l-' E)——Saz
2

3ax —F—

] I
2x + %- a) > Pa fepia

2[.7( E)h B
2

a a a a _Sa
e X+ S —— O X+ —= el Xdrug —
2 2 2 .

a
=>x<-a or ng or x=2a

esmj Th]S (
= oy

sin X Stude
‘Jl +2x=¢" detail
dy 1 quest,
\/l+2x—+— cosx ™" :
m Y= credit
dy y eS]l‘l.‘l’
= - = COS X
dx 1+2x +1+2x
= ycosx

=COsX

Islandwidh

x/l+2x(%}+(l+2x)_%
=COos
yl+2x !

lg“t l =cosx (Shown)
Yy dv 1 "l"\zmﬁv KiasuExamPaper.com
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ii Differentiating again w.r.t. x, Then
] == | s S SN X differ
de* y*ldx) (1+2x)
¥ y ) 1dy
" " dx
vy ity ity oo, ¢ L e
yd' ydede® pdede’ plde)  (1+2x) = a
3 7 2 7 J 2
ydo oy dede oy \dy (1+2x) differ
P 1[_1
Whenx:.(},y:l,d_:o,d{’: ,d_f:_-g dx\ )
dx” dx
The Maclaurin's series for y is
y= l-I—%Jr2 =X +..,
=1+x’ —g—f +...
iii i ghes ! . A lot
integi
= E evalu
24
=().985 (3 s.f.)
. [ " v=0058 iy
= V. the M
0
V1+2x powe
\ powe
appro
answi
expla
good.
E amP§léJr ?@ 2 Dis
ﬁde Delivelyl\'E:alsapp Only 88660031 that x
- witho
The graphs of y= . affect
J1+2x
differ significantly near to x = 1. Hence the 3. Soi
approximation is not good. range
KiasuExamP i
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not sr

less tl
good
iv | Replace x with —x Many
sin{-x) e—sin_r 1 series
— — == N CO! €
YT e2x Jl-2x ™ l-2x (ii;m
| 3
& o  ~l+x2+=x
e JVl=2x 2
3i I I - a B E e [n:
£ 1+3i] 2 ary
mi
arg(p)= arg( a ] p
[4+/3i e
=arg(a)- arg(l - \/3:1] e A
4lh
= —E a A
~ 3
i Im 4 o Al
0 Re fOI
X > ve
VE: .
pat i o
VN 2e sh
%
I \ \ L SC
2 v 1 £ du
vl
QR\\ S | e A
" o
"R
The shape is a rhombus.
ii e Sc
IASUSE .
tIa@deDe ryIWha!sappOﬂyB?OOM ar
Sm on
arg(p + ~(—+—)=——
ep+q)=—(5 2z 2) = ‘o
e Sc
ar|
an

www.KiasuExamPaper.com
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e M
fo
»Re e Sc
ar
- a. T
+q|=2x08 =2x—=C0S— =acos—
P+ 2 12
M| For (p+¢)" to be purely imaginary, * Sc
su
n /1 Sz, .. Snm
+q) =(acos—)"[cos(=—=)+isin(———)] |* al
(P+q) =( ) PN Hisin(-)]
Snr
cos(———) =0
s( 12)
Hence the smallest positive integer u 1s 6, as
S
cos(——)=0.
( 2)

KIASU=7¢
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4ai Q = bP , where a, b are constants
d P

When P =2,

OF 8 5k ey w=ib
dr 2

A
4aii d_Pi =
dr

d. P
P 4-P°
_ ok 2R

24-P°
z=—1|n|4—P2|+c
2

~2t=In[4- P?|-2C
In =2C-2

hgellmPaper ﬁ

Islgndwide Delivery | Whatsapf=n Mﬁsoom where 4 = +E
Whent=0,P=4.

A=-12

4-P* =—12¢7"

P’ =4+12e™

WAV ‘=g|:| 1IExamPaber-co




b P Sl
iii 4 in
K N
e in
P=2 lo
‘ cC
| I ar
The population of the bugs will decrease and approach Tl
2000 in the long run. as
St
4b Method 1: Tl
N at
"= N ei
di
& . N
e OF N
dt tr
(du_dv N A
de dr o n;
Substitute into & =4+ E: I
dt t !
d_If - -_—
dr Tl
du _4 of
dr ¢ D
u=4Int+C
% =4Int+C
Whent=1, N=1=C=1,
N=4tInt+1¢

i =

ExamPaper ¢
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!

N =ut
dNV du
—_—=t+
dr dr
. . dN N
Substitute into — =4+ —:
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dr 1
u=4nt+C

iV--=4In£‘+C
t

Whepge=R N=1= C=1.
N =4tInt+1t

S Let X denote the daily rainfall inmm. X ~ N ( ,u,cr:) St
@) 7
2
In 7 days, X ~ N(,u, %) ps
P(X >98)=
P(Z>93_”]=u1
a
2871 _ 12815516
a
9.8 =1 +1.28155160 - (1)
P(X>82)=0.1
82-u
=0.1
( a/\7 ]
K 12815516
cr/ J_
82 =u+0.48438100 - (2)
Solving (1) and (2),
1=17.22780,0 =2.00710
|25 L 3de) Bhown)
(i) ExamPaper /> ( 2.01° N
b 30 dayss- X 7.22780, —— o
30 A
P(X >k)20.1 th
k <7.6981(5sf) S
dr

.max k =7.6(1dp)
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Note: change in inequality sign because for area to be
greater than or equal to 0.1, the value of k£ can be at 7.6974
or to 1its left, 1.e. less than 7.6974 (see diagram below).

RN
.-"’,': T

Possible actual boundary 7.6974
to get area larger than 0.1

6 A
(i) cc
Y A
S - *
; .
i -
a . .
F: ) [ Ep— E— --------------------------------------- -
48 Y e
@) | (x,,),) is (X,) M
Using G.C,
(x,y)= (69,53)
OR
(x;,p,)=
80+84+70+74+58+48 44+40+49+45+ 58+ 82}
' 6
IASYTZE
(iii) !slaMaD livery | hals;:f(ﬂy&&ﬁﬁoﬁ 1r7 ;—_va]uez —0'92386 S(
Model B: y=Ina+bIlnx r-value=-0.96785 :i‘
0
Model C: y=a +bJx  r-value=-095855 be
C
Since |r| for Model B is nearest to 1, Model B is the most | ar
cC

accurate model

wwwrkiastexamraper-com

331



(iv) y=Ina+blnx N
ut
By GC, ol
m
Ina=350.11
A
b=-70.469
w
vy=350.11-70.4691n x A
_ ec
When x =60, y=62 marks.
The student is estimated to score 62 marks.

(v) 4x30=120 S«
unreasonable as 120 is not within data range where he
48<x<84 . T

th
ar
th
m
7 Let X and Y denote the length (in inches) of a “footlong™ | A
(i) and a “6-inch” loaf respectively. cC
3 o o Vi
X~N(122,02%), Y N(G.l,(O.IJz_) ) o
P(Y <6)=0.239750 = 0.240(3sf ) 6,
gi

P(X <12)=0.158655=0.159(3sf) < P(Y < 6)
a “6-inch™ loaf more likely to be less than 6 inches. It
pI
St
fu
as
q
(i1) ﬂAgUX_)' 6.1)-12.2=0 !t
in

EXar(aper A= 2/ 0. h/_) +0.2°=0.08

Iflandwide Delivery | Whatsdpp Only 88660031 M
Y, +Y, - X ~N(0,0.08) th
th

P(Y, +Y3>X)=P(YI +Y3—X:>0)=%
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(111) Let A denote the number of “6-inch™ sandwiches less than | St
6-inches 1n length 1n a week. Vi
A~B(3,0.239750) w

o1

P(A4<1)=0.855122=0.855(3sf) di
of

sa

&tl

S«

Alternative w
required probability = P(Y < 6)| P( Y>6] x3+[ P( Y>6]] m
“x

=0.23975(1-0.23975) x3+(1-0.23975)" | ¢,

= 0.855(3sf) in

(iv) Let B and C denote the number of “6-inch” sandwiches less | Tl
than 6-inches in length in a 4-week and 3-week period | ct
respectively. fr
B ~B(12,0.239750) and C~B(9,0.239750)

S«
P(A=1)RLC#H>
p(4=1j>4)-2U= NG o
P(B>4)
S«
P(A=1)|1-P(C€3
_P(4=1)[1-P(C£3)] 3
1-P(B<4) m
~0.41571x0.14710 4
0.13721 P
=0.445674 _
=0.446(3sf)
Sq
2
uj
P

8 _;qaml;grp%r &’ > 8! Se

@) uftber ofarrangements= T 3360 e

8 5! M

e 6 —
(a)(ii) Number of arrangements o S (b 1200 e
2

8 Arrange 3 vowels (into a group) M

(a)(iii) 3' _3 es
2 ! www.KiasuExamPaper.com Cr
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Arrange 5 consonants (for slotting)
1

=L =20

3!

Since the ends must be consonants, only the middle 4 slots

can be used for the group to slot. (ie. *C))

Number of arrangements=3x 20 x 4 = 240
OR

Case 1: First and Last ‘L’

3!
' —=
41x 5 72

Case 2: First and last ‘L’ and non-L

Y
2x2x i><i=144
21 2!

Case 3: First and last non- L

13
ZXixi=24
3! 2!

Total.= 24‘0 ways

(b)(i) P(1V) +P(2V) + P(3V)
it 5C3 3C‘| % SC: 3C2 +: sq 3C3
o 8

C-t

2L
70 14

Probability
=1 — P( all consonants)

(5 4 3 2] 13
=]=| =X=X—=X—|=—
8 7 6 5) 14

KIAS g

9 Ianij:v.idi Deliver atsapp Only 88660031
"
C4
5
=1-—
70
13
14
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OR
P(1 vowel) + P(2 vowels) + P(3 vowels)

8x7x6x5 3' 8x7x6x5 2121 8x7x6x5 3!
13

3x5x4x3 4" 3x2x5x4 4! 3x2xIx5 4!
X + X —

14
8 M
(b)) 3 vy di
: V<
v . €
< Ly
5
: C <
-l o
2 V
s 3 V<
5 B : BC
4 L
A¢
: ‘55
Probability
=P(VCC)+P(CVC)+P(CCV)+P(CCC)
354534543543
=E=X=X—F =X —=X—F+ =X —X i —X 2K —
8 8 7 8 7 7 8 7 6 8.7 6
_505
784
=0.644
9(i) Using GC, G
St
Unbiased  estimate  of  population mean  is | a
x =949.84 (2 d.p.) »
Unbiased estimate of population variance 1is %:
57 =131634"=1.73 (2d.p.) A
st
Note: If student write ;1 =949.84 or 1.
KJ[ ASUL§3 , annotate but do not deduct. g¢
ExamPaper ¢
Iflandwide Delivery | Whatsapp Only 88660031
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Vi
(1
(1
fo
N
)7
, ... |Let X be the volume of shower gel dispensed by the Ei
(a) (ii) : ar
machine. M
Let i denote the population mean volume of shower gel | (4
dispensed by the machine. de
s (o2 ‘s
X~N ,u,s—J approx. by Central Limit Theorem. 3
n

: , of
X ~N| 950, ""—J =
\ n th
ABlere .
amPap9s0/ o

dlandwide Delivery | Whatsapp Only 88660031
9 R
(a)(iii) | Under Ho, using GC, m
fa
p—value=0.13474 = 0.135 st
cC
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mean 1s actually 950.

The p - value 1s the probability of the sample mean volume
of shower gel in a bottle is as extreme as 949.84 when the

o & =

m
M
th
cc
S«
th
w
of
hy
st
p-
cC

9 Since we reject Ho, B

(a)@v) di

p—value<a /100 e
uj
a =213.476 St
{aeR:13.5<a <100} fn
rQ
th

I(b) Let Y be the volume of shower gel dispensed by the g}

machine after recalibration.
1.
Let x denote the population mean volume of refill )
dispensed by the machine. t{;
Y ~ N(,u,iJ approx. by Central Limit Theorem R
n as

Ho: =250

KIASU= )
RIASU=7E;_, ;
IF Tesh Statistic: / -

Iflandwide Delivery | Whatsapp Only 88660031 5
N‘H

Level of significance: 1%

Reject Hoif p —value <0.01
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9.5- -
249.5-250 _ 5 5758293 or 2229-250 5 5 5758293 (NA)

VA VAT

0<—e<0.19411

J50

0<s<1.3726

2
0< L k—(_z—s) <1.3726°
49 50

125 < k<1048

9(c)

There 1s no need for the floor supervisor to assume the
volume of shower gel follow a normal distribution as the
sample sizes in both part (a) and (b) are large. The sample
mean volume of shower gel can be approximated to
follow a normal distribution by Central Limit Theorem.

10
()

§IASl &L

£X

landwide Delivery | Wha.say Only 8BGEA031

Let S denote the amount won by a player in one game.
Under option A,

(A
=(1+2+3+4)G]

5
=—=32.50
2

Under option B, the winning amount for each combination
is listed below:

amPape¢w 1 2 3 4

0 4 6 8
-1 0 12 16
-1 0 24
-3 -2 -1 0

o | | B =
1
2
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| ca
E(Wg)z(g][4+6+12+8+16+24 o
-1-2-3-1-2-1] It
=(l [70-10] =
16 ax
0
15
=—=83.75
4
Since E(W,)>E(W,), option B is better. (shown)

(11) Option 4 is a “sure win” option where the player would | G
definitely gain a positive amount in all cases, whereas
option B has a risk of losing money in some cases.

(iii) , : ,(1 15 G
E(W, )= +2°+3 +4° )| — |=—

, Tl
Var(W,)=E(W 2)-[E(W)] = E-(i] =2 _1.25(shown) | St
) ) ) 2 \2 - cC
(1v) Let 4 and B denote the total amount won by Abel and | A
Benson respectively. w
Vi
A=Wy + W, +-+W,q dr
Since n =50 1s large, by Central Limit Theorem, E
5 5
A~N 50(—} ,50[—} approximately
2 -+ Tl
. 125 ar
ie. A~ N[IES,T] of
ar
B =Wy +Wp, +---+ Wy 0

15 887
B~ N[SO(?J ,SOEED approximately by Central

Limit Theorem since n=150 is large

Sy

Iflandwide Delivery | Whatsapp Only 88660031
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v)

A-B~ N[IZS-
2’

375 125 22175

2 8

)5 N[_g 22675)

2’ 8

>B)=P(A-B>0)

=0.120207

60.120(351*)

)

at

p1

=8 2 »

O

KIASU=; §E
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