ANNEX

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

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 | Graphs & Transformations (a) 9 ck<—1
8
(b) (3,—%), Xx=-1,y=-1
2 | Integration & Applications | (ii) 20
3 | Functions (i) £ (x)=1— 3 _X -4 ’ 97
x-1 x-1 100
(ii1) (—oo,l)
4 | Maclaurin & Binomial Je
Series 1) y= \/_—T X+
. 1
(i1) 1+ZX2 +...
(iii) 1.650
5 Integration & Applications (ii) y = 2ap - p(x— apz)
(111) (IO +1)°
6 | Complex Numbers ( 27[)
(@)(i) 2e" °
(i) N=2 and N=5
(b)y W=7+2i and Z=1-5i1
7 | Vectors (13
(iv) 0.730, t =0.910,1.45, 4.05, 4.59
8 | APGP (a) r =0.882854, 222.38
V4
b)(i) —
(b)(i) 3
(i) 16
8
(111) —mm
y | 7\ 7 S
9 Integrau%ﬁﬂpr" té)ﬂns Zmﬂ
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10 | Differentiation & (1) 0.0327
Applications (i) 2.14 units’,(—0.449, 2.73)
(ii1) P(—O.785, 2.55)
11 | H2 Prelim P1 Q11 Topic Nil
12 | H2 Prelim P1 Q12 Topic Nil
13 | H2 Prelim P1 Q13 Topic Nil
14 | H2 Prelim P1 Q14 Topic | Nil
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)
1 | Graphs & Transformations | (i) a=4, b=4
2 | Differential Equations i)V = 1 (k—(k—a)e™)
a
3 | Vectors (i) aeR,a=-2.
1 3
(i) lgp:r=|0 |+ 7|, ueR
3 5
(iv) 31.5°
(V) X+2=9 or x+z=-1
4 | Sigma Notation & MOD n+1 1
@5
2 2
(b)(ii) 6
5 | Normal Distribution 0.737,0.943
6 | PnC & Probability (1) 1242
(i1) 0.210
7 | DRV n+l n*-1
LR
(ii) 0.339
8 | PnC & Probability ) 5 825
16" 4096
(i) -9 + 200
360+n
9 | Correlation & Regression | (ii) (a) 0.96346
K IASU:_ (D) 0.98710
ey cond model
ExamPaper /&) 121
10 | Binomial Distribtition ™™ “V (ii) 07401
(iii) 0.535
(iv) 0.423

(v) 36p(1-p)*
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. 1
(vi) p= 6

11 | Hypothesis Testing (1) 32.1, 25
(ii1) p-value = 0.0179, reject Ho,
(iv) 0<t <31.6.
(v) o>7.30

12 | H2 Prelim P2 Q12 Topic | Nil

13 | H2 Prelim P2 Q13 Topic Nil

14 | H2 Prelim P2 Q14 Topic | Nil
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2019 H2 Math Prelim Paper 1 Solutions

Solutions

1(a)

f(3—x) =K

9
Range of values of K is -3 <k<-1.

1(b)

The graph of y = 2f(3 — X) undergoes
1) A reflection in the y-axis followed by
2) A scaling of 2 unit parallel to the y-axis

9 - . 9
A _3’__ (1) reflection in the y-axis N 3,__
) S

. 1 .
2) scaling of a factor —parallel to y-axis
(2) scaling P s A3,- 9
8

Coordinates of the minimum point on the graph of y =f(3+X) are (3, —%) .

Equation of vertical asymptote: x =—1
Equation of horizontal asymptote : y =—1

2(1)

(4.90,22.6)
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2019 H2 Math Prelim Paper 1 Solutions

(ii) J (3 4x—| 2% +6x+4|)dx
3
-2

3
.[2(3 4% —2%* —6X— 4dx+j (3-4x+2% +6x+4)dx
-

2x2 —10X— 1dx+J 2x +2x+7)dx

3

-2 -1
:[—E 3—5x2—x} +Fx3+x2+7x}
3 E s

—(——20 2)—(18— 45+3)+(——+1 7) - (—E 4-14)
:20.
3(1) f(x)=x_4=1— 3

X—1 X—1
From the graph of y = f(x),

v—d
y= s —
x=1

ExamPaper J

Islandwide Devefyll Whatsapp Only 88660031
Since every horizontal line y = h,h e R, h # 1 cuts the graph of f at exactly one point, f is an one-one function.

Therefore £~ exists.

W Lety-1-—2

2
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2019 H2 Math Prelim Paper 1 Solutions

3

X—4

Hence f'(X)=1-——="——, xeR x#1

x—1
Since the D, =R;

Since '
£1°'(101) = £ (£ (101))

=f, f2(X) =ff ' (X)=X,...,

KIASU=

Exd@nPdper ¢

(iii)

stanpwide Detivery t Wita

= (=o0,1)U(1,00) = D,

£1°(x) = x

g X X +2x+2, xeR, x>

g(X)=(x+1)*+1
From the graph of g,

tsapp unly 88660031
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2019 H2 Math Prelim Paper 1 Solutions

/ 2

1.1

o

Range of g = (1, )

Domain of f= R\{l}

Since (1,0) c R\ {1}

1e. Range of g < Domain of £
Therefore the composite function fg exists.

To find range of composite function fg:

KIASU=;

ExamPaper
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2019 H2 Math Prelim Paper 1 Solutions

-
TR |
I e

J

(—1,00)—E>(1, 50)— > (—o0,1)

Range of fg is (—o,1).

y =V - (1)

2
y — ecosx

Differentiate with respect to X,

y

2y dy_ (—sin x)e™*
dx

2

Hsjesitide0

Differentiate with respect to X,

X

i(ShoWm)sapn(D)ly 88660031

2
2%+(sin X)%-F ycosx=0

5
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2019 H2 Math Prelim Paper 1 Solutions

When x =0,
y= Je from (1)

dy =0 from (2)
dx

(i)

(1i1)

1

esmﬁE dx ~ 1+1x?)dx

Ioﬁ 0 4
=1.649915

=1.650

arjdwide Deyyery | Whatsapp Only 88660031
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2019 H2 Math Prelim Paper 1 Solutions

0 4y

(ii) dy _dy 1 _2a |

dx  dt (dxj “oat t
dt

Gradient of normal = -t.

Equation of normal at a point P is given by
2a

y— p “p

X—ap’

= y=2ap- p(x—ap’)

(111) If the normal at point P meets C again at point Q,

KIASU=;
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2019 H2 Math Prelim Paper 1 Solutions

2aq =2ap- p(aq” -ap”)
pg’ +2q-(2p+p’)=0
_ 24.\J4+4p2p+p’)
_ T
:—Zi«/4+8p2+4p4
2p
—2+,2p*+2)
2p
_2+(2p°+2) or 2-(2p*+2)
2p 2p

= p (rejected as it is the point P) or — p _2
p
2
Therefore Q will meet C again with g =—-p— B

Coordinates of P = (ap’,2ap)

Coord%srﬁzg + )Zﬁﬁ_é 2 D
Pt ExamPaper ¢
=<ap2'i‘%?€"<iﬁe+ﬂ’%5@°)f ‘-'*ﬂ“t%%%‘&e’*%"m%if

- (ap*—a(p’ +4 +§»2 + (4ap +4—;‘>2

8
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2019 H2 Math Prelim Paper 1 Solutions

P’ +1.,

~16a’ (1+—) +16a% (——)

(p’ +1) (p +1)2)

= l16a’(
p
16a
)T+ pi(pT+D)Y)
16a

A
&

KIASU=
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2019 H2 Math Prelim Paper 1 Solutions

% Q

Note that PR and QR are perpendicular to each other (angle PRQ is 90° — angle in a semi-circle).

2ap-2ar 2

Gradient of PR = 5 5
ap’ —ar’  p+r

Islandwide Delivery | Whatsapp Only 88660031
2 2

-1

(p2+2J_r p+r:
p

10
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2019 H2 Math Prelim Paper 1 Solutions

(p+1)p+—1)=4

p’—r’ +2—; =2 . (Shown).

6() | p=—1-+i
e
=e" °

(i)

(p:) to be purely imaginary,
2ﬂjLZ—(2k+l)— where k € Z
3 6
2n_ﬂ.+£_k +£
5xamPaper

Islandwigle Pglivery | Whatsapp Only 88660031

[N=————

For the two smallest ne Z* ,k =1 and k =3.
nN=2and N=5
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2019 H2 Math Prelim Paper 1 Solutions

6 Z=W-6-71 - (1)
(b) | ow—iz*-19-3i =0 (2)

Substitute (1) into (2):

2W—i(W-6-7i) —19-3i=0
2W—i(W*—=6+71)—19-3i=0

Let w=x+iy ,
2(X+1y)—i((x—1y)—6+71)—19-3i=0
2(x+1y)—i((x—1y)—6+71)—19-31=0
2X+2yi—iX—y+6i+7-19-31=0
2X—-y—-124+12y-x+3)=0

Compare real and imaginary components,

2X—y=12————————— )
2y - X=-3————————— (2)
From (2), x=2y+3——————— 3)

Substituting (3) into (1)
2(2y+3)-y=12
3y=6

wal Ao ) =

"= TEXaPapet- TS

Istardwide L.lr.'ll\:l'cl},lI | \"Vl'ldlbdpp UHI)" 88660031

7() | OP =(cost)i+ (sint)j

|OP |=+cos’t+sin’t =1
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2019 H2 Math Prelim Paper 1 Solutions

|OQ| cos (t+—)+9sm (t+—)+%cos (t+—)

=9cos*(t+=)+9sin’(t +=
( 4) ( 4)

=9
=|0Q|=3.
(11) X=cost y=sint 0<t<2r
The cartesian equation is given by X* + y> =1.
Since z = 0, P lies on a circle centre at O and radius 1 unit in the X-y plane.
(1i1) Using scalar product,

OP.0Q =|OP ||OQ | cos @

3 T

—cos| t+—

2 ( 4)
cost

= 3cosf =] sint |e 3sin(t+%)

0
—cos(t+”j
4
; T
s +
4)

I_Aa.llll GPUI U [
Islandwide Delivery | Whatsapp Only 88660031
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2019 H2 Math Prelim Paper 1 Solutions

:>3cost9:i cos 2t+£ +cos£ —3 cos 2t+z —cos£
4 4 4| 2 4 4

3J§+3ﬁ
8

:>3cos€=—icos 2t+£ +
4 4 4

= cosf = %—%cos(ﬂ + %} (Shown).

(iv)

The length of projection of 0_6 onto OP is |O_(§OE)B| since OP is a unit vector.
Given that the length of projection of 66 onto OP is /35 units,

|0Qe0P =5

= O_(j |cosd = J5

= cosf =—

= 6 =0.730 (since @ is acute).

A”é@

COS(2EX)a %ber ¢

slandwide Delivery | Whatsapp Only 88660031
2t +Z =0.53532 (basic angle)

2t +% =7 —0.53532, 7+0.53532,7—0.53532+ 27, 7 + 0.53532+ 27
t=0.910,1.45, 4.05, 4.59

14
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2019 H2 Math Prelim Paper 1 Solutions

8(a) | Let the length of the first screwdriver be b, and the common ratio be r.
b+br+br? =3(br'* +br'" +br'* +br'* +br'*)

l+r+r>=3r%-3r"-3r"* -3r°-3r'"=0
Using the GC, r = 0.882854 (6 s.f.) since 0<r<1 .

There are 9 odd numbered screwdrivers, with common ratio of lengths being r°.
o(1-(r*)’)

Total length = 5
I-r

b(1-r")
1-r’
Using the GC, b =29.6122 (6 s.f.)

=120

=120

1-r"
The total length is ¥ =222.38cm (to2d.p.)

8 cos(U,,, —U, ) =cosU,,, cosu, +sinu,,, sinu,
(b)(@) 3
=—cos u, ——smu cosu,
ExarmP aper

Islandwide Delwfry | Whatsapp Only 88660031
~U,,, —U, =cos 573 (since the difference is less than 7)

is a constant independent of n.

Hence {un} is an arithmetic progression.

15
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2019 H2 Math Prelim Paper 1 Solutions

The common difference is %

Alternatively

1 3 .
cosu,,, =—cosU, ———sinU,
2 2

T . T
=cosUu, cos——sinU, sin—
3

T
=cos| U, +—
( 3]

SU,, =Uu, + ? since the difference is less than 7.

u,,, —Uu, is a constant, therefore {un} 1s an arithmetic progression.

The common difference is %

i
(i) The total angle rotated over n twists is E(Z(ZZJ (n— 1)%} )

CRIASY'=:
THRamPiper ¢

4n + nt‘,%"ﬂ*}‘jﬂ_ Biyewy ) Whatsapp Only 88660031
n’+3n-30020

Using the GC,
n n’ +3n-300
15 -30

16
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2019 H2 Math Prelim Paper 1 Solutions

16 4
17 40

The minimum number of buttons presses required is 16.

(iii)

Total angle rotated after 21 button presses is

21 2(2—”j+(20)£
AE 3
=147 +70x

=84r
84k =144, whereK is a positive real constant.

2
The first button press rotates the screw by Tﬂ

144 (27 ) 8
6=k 5 )3

The first button press drills the screw in by g mm (1.14mm).

9(1)

X=15sin@+15

 KIASU=

iExamPaper ¢
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2019 H2 Math Prelim Paper 1 Solutions

j,,(\/lsz—(lssme) )(lScosé’)dH

- 225{ [+ cos O)(cos e)de}
2

=— ﬁ)ﬁ cos> 6 dﬁ}
2

=— ji)ﬁ(cos 20+1) d@:l

ro. 0
225 sm26’+ 9}
T

2

KIASU=;

ExamPaper
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2019 H2 Math Prelim Paper 1 Solutions

9(ii)

; IRE
(a) Required area _-[0 g(X)dx

_ 15 2 2 2
_IO [30—?/15 —(x—15) jdx
=[30x]1)5—EJIS\/ISZ—(X—IS)zdx

—450—2(£7zj from (i)
30 4

= (450 —?ﬂ'j cm?

(b) Required Volume

— 7(30)2(20) + 7 jols y2dx

2
— 7(30)%(20) + nj';s(m —%/152 —(x=15)? j dx
= 7(30)*(20) +

Islandwide Delivery | Whatsapp Only 886600

(x-15)° 225 ,
=180007 + 7| 1000X — —407| === 7 | from (i)
9) 3 4
0

3

- (32500;; —22507° ) om

19
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2019 H2 Math Prelim Paper 1 Solutions

10(1)

Curve C

P(0cos 26, 305in20)| N4

X
T 0]
-=.0
(3]
Point P has coordinates (6 cos 26, 36sin20).

Let area of triangle OPQ be A.
1

A=E(gj(30sin 26) =3Tﬂ(9sin20)
dA _3m
4

KfASU

P 0acb52b Gi20) 0. o/

Isﬂ'andmde Delivery | Whatsapp Only 88660031
When 6 = E’

—(26cos20+sin20)

dA

E_O 0327 units®/s (3 s.f.)

20
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2019 H2 Math Prelim Paper 1 Solutions

(i)

When % =0,
de

%(26’ cos26+sin20)=0

Since 3—“ #0,
4

260co0s260 +sin20 =0

Using GC,

0 =1.0144 (5s.f.)
=1.01 (3 s.f)

d’A 3m
do?
When 6 =1.0144,

d*A

do?

.0 =1.0144 will result in maximum A.

=-12.7<0

- T(—49 sin 260 +2¢0s 26 + 2 cos 20)

K %&U&?;@E

=2, urgs2 qg 5.1 P
Islandwide Delivery { Whatsapp Only 88660031
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2019 H2 Math Prelim Paper 1 Solutions

When 6 =1.0144,

X =1.0144cos[ 2(1.0144) | = -0.449

y =3(1.0144)sin[ 2(1.0144) | =2.73

.. Location of the camera is at a point with
coordinates (—0.449, 2.73)

(iii)

For triangle OPQ to be an isosceles triangle,

x=-2L:p=""
2 4
~Z —0cos20
4
Using GC,
0 =1.1581

y =3(1.1581)sin(2x1.1581)=2.55
. coordinates of P (—0.785, 2.55)

KIASU=;

ExamPaper
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2019 SAJC H2 Math Paper 2 Solutions

Qn

Solution

1(1)

Since x=-1 is a vertical asymptote, ¢ =1
x> +ax+b

X+1
y(x+1)=x*+ax+b
x> +(a—y)x+(b-y)=0
The values that y can take satisfy the inequality:
(a—y) —4(b-y)>0
y*+(4-2a)y+(a’-4b)=
Since y<0ory=>4:
y =0 and y =4 are roots to the equation
y +(4-2a)y+(a’-4b)=0 ... (1)
Substituting y = 0 and y = 4 into (1) and solving:
a’—4b=0
16+(4—2a)(

- KIASU=

(i)

_¢+ExamPaper ¢
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Solution

X +4x+4
x+1

v

(iii)

Point of intersection: (—1,2)

For all k e R, the line y = k X +1 + 2 passes through the point (-1,2). Hence the line will cut C for k >1.

23i)

Let the VK? l AﬁeS lejlk fCymetres at t seconds.

ﬁExﬁFhPaper

—K Ivndmde Delivery | Whatsapp Only 88660031

=k (1 —EV j (Shown)

where k>0, and a > 0.
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Solution

aC
C is an arbitrary constant and A=+e X

Att=0,V=1,A:1—%
Y, :5(1—(1—3)ea‘jzl(k—(k—a)eat)
a k a

KIASU=;

ExamPaper
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Solution

v

. . . k .
The volume of water in the water tank, V, increases from one cubic meter and approach — cubic meters eventually.
a

KIASU=;

ExamPaper
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Case (ii) ifa>k
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Solution

. : k .
The volume of water in the water tank, V, decreases from one cubic meter and approach — cubic meters eventually

KIASU=;

ExamPaper
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3 | (1
OB:|-1|=1+0+9=10
3

B lies on 7.

(i1) 2) (1
al|—-1]=10
2 3
2—-a+6=10

a#-2
The range of values is ae R,a# 2.

(i) | Let the foot of perpendicular be F.
The line through AF has vector equation

2 1
e ir=|9|+4|-1|, AeR.
2 3

2 1
Since F lies on |, , OF = 9 +1 —1 for some fixed 1 e R

i ﬁ?@ '§€

2
91+ ndlm b patbery| Whatsapp Only 88660031

2) (313
2-9+6+112=10
A=1
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OF -

2 1 3
91+1] -1|=|8
2 3 5

The coordinates of F are (3,8,5).

Let the point of reflection of A about 7, be A’.

OA'=20F -OA

6 2
16 |—| 9
10 2
4
7
8

5
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(iv) | Acute angle between 7, and 7, is

1) (1
-11]-]0
cos”' DA =cos”' =31.5° (1d.p.)
g J_ N5 >
—1{|l0
31
V) 1
The desired planes have equation r-| 0 |= D, where D is the constant to be determined.
1

Distance between the planes is given by
4
‘\/5 V2 ‘ 2

/o
P
5

D=4

D=9 or D=-1

The possible equations are X+2=9 or Xx+z=—-1.
AlternatiVeSoluti

Let a poi i lane hm oardinates (X,Y,Z).

Then Fya mPa per

Islandwide Delivery | Whatsapp Only 88660031
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:

1
y [-10|=5
72-3 1
[x=1+2-3|=
X+2-4=15

X+z2=4%£5
The possible equations are X+z72=9 or X+z=-1.

4@ | ey =T

KIASU=;

ExamPaper
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e §
22r+1

r=1

= i[f(r+l)—f(r)]

r=1

| HE(n+D<L(n)
=f(n+1)—-£()
_n+l 1

- 2n+1 2

(b)(®)

28/n*

SRS
B @P?pleJr -7

;s%ﬁyide Dglivery ll\iv a(ls\fiﬁ_@ )’)g!yi 88660031

n—

www.KiasuExamPaper.com
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Since lim{/a, = % <1, by the Cauchy Test, the series converges for all real values of X

n—oo

(b)(i)

o AF 2 3 4
32 r=0+1(3j+z(gj +3(Ej +4[3) ...
= 3 3 3 3 3
2 3

{1+2(zj+3(gj +4(gj +}

3 3 3

2 2 3 -2
(l—g] sincel+2(gJ+3(gj +4(2) +...—(1—2j withy:g

3 3 3 3 3 3

Let X be the mass of a standard packet of sugar in grams.
Let Y be the mass of a large packet of sugar in grams.

X ~N(520,8%)
Y ~N(1030,11°)
X, +X,-Y ~N(10,249)
P(X,+X,>Y)=P(X +X,-Y>0)
=0.73687
=0.737 (3 s.f))

680 < EKXZ—};]Apé 94%

Islandwide Delivery | Whais4p©)48ly 386§0p31

6(i)

Total number of ways to select 5 members = "C;
Number of ways to select 5 members with 3 Biology students = 10C2

Number of ways to select 5 members with at most 2 Biology students = "C, — '°C, =1242

www.KiasuExamPaper.com
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(i)

Let the number of Biology, History, and Literature students be B, H, L respectively.
P((H>L)n(B<2))
P(B<2)
n((H>L)n(H+L=3))
n(B<2)

Number of ways to select cast members with H > L when there are 3 humanities students = °C, x ( ‘C,x °C, +*C, x 6CO) =120

P(H>L|B<2)=

Number of ways to select cast members with H > L when there are 4 humanities students = *C, x ( ‘C,x °C, +*C, x 6CO) =175
Number of ways to select cast members with H > L when there are 5 humanities students = °C, x ( ‘C,x°C, +C, x 6Cl) =66
' .. n((H>L)n(H+L=>3))
Required Probability =
n(B < 2)
_120+75+66
1242
=20 9210 (3s1)
1242
7
O | p(X 21)=P(X =2)=.. =P(X =)=+
n
E(X)=)> xP(X =x)=
ExamPapet
Islandwide Delivsa:ryﬂ;wlwatsapp Only 88660031

2
Var(X) = E(X?)—(E(X))’
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E(x2)=anX2-(%j

=1(ﬂ(n+1)(zn+1)j
n\ 6

_(n+DH@2n+1)
6
Var(X) = E(X?)—(E(X))’

_ (n+1)(2n+1)_(n+1)2

6 2
:(“1;1)(2(2n+1)—3(n+1))
_ (n+1(n-1)
12
_ n’—1
12

(i)

62—1 35

E(X)—— and Var(X)= :

l
s ‘KIA’S’UE
Islandwide D weryi hat % 6600317- 1

=P(X >5.21)+P(X <1.79)
= P(X=6)+P(X=1)

o

1
3
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Let S be the random variable “no. of observations, out of 20, such that the total score is an outlier”.

1
S ~ B(20,—

( 3)
P(S >8)=1-P(S <7)=0.339

8(1)

0.7 Lose

P(a player wins the game)
15 1 25 3
=——X—t—X—

40 3 40 10

= KIASU=

lmPaper /

(16& dvfde Delivery | Whatsapp Only 88660031
~ 825
4096

Alternatively,
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Let X be the random variable “the number of people who wins the game out of 3”
5
X~B@3,—
( T )
P(X=2)=0.201 (to 3 s.f.)

(i)

P(a player wins the game)

n 1 40-n 3
=—X—+4 X —

40 3 40 10
_10n +360—9n

1200 1200

360+n

1200

£(n)
= P(player draws blue | player wins)
P (player draws blue and wins)

P (player wins)
40-n_ 3

Xi
__40 10
360+

120

ExamPaper /@
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_120-3n 1200
400 ~ 360+n

~3(120-3n)
~360+n
- 360-9n
~ 360+n
~—9(360+n)+3600
B 360+n
, 3600

360 +n

decreases, hence f(n) decreases.

As n increases,
60+n

Hence f'is decreasing for all n, 0 <n<40.

This means that as the number of red counters increase, the probability that a winning player drew a blue counter decreases.

9(1) :
o (18.3,97.9)
[ =]
Islandwide Delivery | Whatsapp Only 88660031
(i1) (a) product moment correlation coefficient, r = 0.96346

(b) product moment correlation coefficient, r =0.98710
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(111)

The second model Iny =c+d In X is the better model because its product moment correlation coefficient is closer to one as

compared to the product moment correlation coefficient of the first model. From the scatter plot, it can be seen that the data
seems to indicate a non-linear (curvilinear) relationship between y and X. Hence the model y = a + bx is not appropriate.

(iv) | We have to use the regression line Iny against InX.
From GC, the equation is
Iny=-2.5866+2.46651n X
When x =20,
Iny=-2.5866+2.46651n20
y=e""% =121.82=121
x =20 is outside the data range and hence the relationship Iny = ¢ + d In x may not hold. Hence the estimate may not be
reliable.
10(i) | Assumptions
1.  Every eraser is equally likely to be blue.
2. The colour of a randomly selected eraser is independent of the colour of other erasers.
(i1)) | Let Y be the number of blue erasers, out of 36.
Y ~ B(36,0.20)
P(Y £6) =0.40069 ~ 0.401
(ii1)) | Let W be the number of boxes that contain at most six blue erasers, out of 200.
W ~ B(200,
P >4 & g .:@@
ki E‘SZéﬁfFjao er ¢
(iv) | Let T denete theinumbey mgtmamhege@mh carton contains at least 40% of the boxes that contains at most six blue erasers

per box.
T ~B(150, 0.53477)

E(T)=150%0.53477 =80.216
Var (T) = 150x0.53477 x (1—0.53477) = 37.319
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Since n is large (n =30), by the Central Limit Theorem,

T T, +T23+0...+T30 ~ N(80.216, 37.319

P(T <80) = 0.423219 ~ 0.423 (3 sig. fig.)

) approximately.

(v) | Let R be the number of blue erasers, out of 36.
R~B(36,p)
36
P<R=1>=( | j p'(1-p)” =36p(1-p)*
(vi)

36 2 34 2 34
P(R:2):(2Jp (l—p) =630p°(1-p)

P(R=1)=2P(R=2)
36p(1-p)”° =2x630p*(1—p)™
36(1— p)=1260p
I-p=35p
1=36p

1

ng

KIASU=;
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113)

Let T be the random variable * time taken in seconds for a computer to boot up”, with population mean 2 .

Unbiased estimate of the population mean, t = 8(;25 S =321

2
Unbiased estimate of the population variance, s* = %{26360.25 - 8022:;_5 } =25

(i)

A statistic is said to be an unbiased estimate of a given parameter when the mean of the sampling distribution of the statistic can be
shown to be equal to the parameter being estimated. For example, E(X) = x.

(iii)

Test Ho: u =30
against H, : 1> 30 at the 5% level of significance.

Under Ho, T ~ N(30,§—§) .

Using GC,
t =32.1 gives rise to Zcalc = 2.1 and p-value = 0.0179

Since p-value = 0.0179 < 0.05, we reject Ho and conclude that there is sufficient evidence at the 5% significance level that the
specification is not being met (or the computer requires more than 30 seconds to boot up).

“5% significance level” is the probability of wrongly concluding that the mean boot up time for the computer is more than 30
seconds when in fact it is not more than 30 seconds.

(iv)

The critical value for the test is 31.645.

For th t
t—°<3féKIA°8U
Since T >ExamPaper

Answer is Bngv?d< gih%ery | Whatsapp Only 88660031

V)

_ 2
Under Ho, Y ~ N | 30,2—
25
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Z= @ ~N(0,1)
\/5 (—C
Using a 1 — tailed z test, 4)‘
anlc = w = 2 cr1t = 1 64485
g o ) 7

In order not to reject Ho,

2, < 1.64485 residh

12 s
;<1 64485 { /

o >7.2955

o >17.30 O J-6 LH?S

KIASU-—
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