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Solution

Re'“al‘ks

1

@

®)

©

P(B)
= P(B| A)P(A) + P(B| 4)P(A)

= (0.45X0.8) + (0.6X1-0.8)
=048

y

1M
1A

P(BNA4)
=P(B| A)P(4)
= (0.45)0.8)
=036

P(BNA)
=P(B| A)P(AL)
=(0.6)1-0.8)
=0.12

P(B)
=P(BNA)+P(BNA)
=036+0.12
=048

/

IM
1A

P(4] B)
_PBIAPM)
"~ P(B)
_04508)
T 048
=0.75

P(BNn A)
=P(B| A)P(A)
=(0.45X0.8)
=036

P(4U B)
=P(4)+P(B)-P(AN B)
=0.8+048-0.36
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r

-

L (@)

1%ple proportion
) ® 0.0915 +0.3085
=

2
=02

z
@ ) 3085-0.0915

O
0.2(1-0.2)
64

=217
Thus, we have =97 .

Let n be the number of households,
1-@ -0.2)" >0.999

0.001>0.8"

1og0.001> 10g(0.8")

Jog0.001> nlog 0.8
-3

n> m

n>30.95655348
Thus, the least number of households is 31

The required probability
9.16-9
=P (Z > 0.125 )
=P(Z>128)
=0.1003

() P(XS3)
=0.1003 +(1 - 0.1003)(0.1003) + (1~ 0.1003)*(0.1003)
BORTER8E0
w0.2717
W EW)
|
"0.1003
TERL0//G08 3

~9.9701
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rt. 02717

rt. 9.9701




Solution

DR m

- @

() Nowthw EQY-)=2E(¥)-1 ad Var¥-I)=4Var(y) .

p+025+05=1
p=025

EQ)

=-2(0.25) + 2(0.25) +0.5m
=0.5m

Var(Y)
=0.25(-2-0.5m) +0.25(2 - 0.5m)* +0.5(m—0.5m)’
=025(4 + 2w +025m? +4-2m +0.25m%) +0.125m*
=025m% +2

M [ T~

M

0.25+p+0.5=l
p=025

E()

=-2025)+2(0.25) +0.5m
=05m

Va(Y)
=(-2)(025)+ ()} (025) + W (0.5) - (0.5m)?

=025m” +2

IM e

IM

M

Var(2F -1)=8EQr -1)
4Var(Y)=16E(Y)-8
4025w +2) =16(0.5m) -8

= -Sm+16=0
m=4

IM+IM
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Marks Remarks

/mat;:24x+49=3(x—4)2+1¢0 :
o

5

f:(x)=0

o 12x-48  _

Or - 2x 4497

x=4

x| (~,4) 4 4, )
f'(x) = 0 +

So, f(x) attains its minimum value at x = 4 ;
Thus, we have o =4 ,

IM

1A

[f(x=0

12x-48

P T T
(3x? -24x +49)
x=4

f"(x)
| _-108x +864x 1716

U B -24x449)
fll(4)

3 =12

i >0

So, f(x) attains its minimum value at x=4 .
£

Thus, we have ¢ =4 ,

IM

1A

®) O Let v=3x"-24x+49 . Then, we have %=6x—24.

f(x)
_ 12x-48
.| 14X
(3x% - 24x + 49)?

2
=24
J'vzv
2

==4C
14

'_"TL'I'C
3x° =24x +49

Since f(x) has only one extreme value, we have f(4)=5 .

-2
T ———+C=5
3(4)* - 24(4) +49

C=7

Thus, we have f(x)=2_\2+7.
3x"-24x+49

(ii) xl'gr‘z° f(x)

=7

60

IM

IM
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6. (a)

®
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Remarks

e

@)’

(l+kx+.(_k_’-)—+ ) (l+2x+-—2‘l"+"‘)

244
=2+(k+2)x+-(£—3——lx +

a-3x°
=1 +c|“(-3x)+c§(-3x)2 Foor

=1-24x+252x% 4+

e +e 1
-l+(k+2)x+( : wu - 0

Ik +2)+ (24D = (1)( ] +(24)(k+2)+ (252)(1)

k* - 50k +456=0
k=12 or k=38

M
= eXpanding ke
e

1A

M

IM+1IM

1A
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_ ®

i}l
dx

1 i
=2xh—x +x2(5)(h-x) 2(-1)

4hx-5%"
=—";2 r=h—x

4h(4) - 5@)? =30
wh-4
16h-80=60yh—4
(16h-80)" = (60yh— 42
16k ~385h+1300 = o
h=20 or h=40625

Note that 16(4.0625) - 80 = -15<0 .
Thus, we have h =2

—&y2

For d_y=0 » We have M:
dx 220

*=0 (rejected)

0.
So,wehave x=16 o

x 0,16) 16 (16, 20)

q
s + 0 =

) 4 2 512 N

Thus, the maximum point of C is (16,512) .

SM

Marks

IM

IM

IM

M

1A

[ Remary ———

for testing

80x — 5x? _
2320—):
So,wehave x=16 or x= 0 (rejected)

For 2=0 » we have
dx

d%y

dax?
_ 1552 -480x+3200
 afeo-wy

dzy
2
dx x=16
=-20
<0

Thus, the maximum point of C is (16,512) .

IM

IM
1A

for testing

© y=512
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w
=

T @ j‘;“"")

- ,G.)\» Inx

=]+hhx
have lnx=—d-(3hx)-l e
So, we &

Ilnxdx

axhx-xinm

Inx
® f-,—dx
=Q%‘2:+eonsum!
© »=0
=Dax-D) _,
X
x:l or x=e
The required arca
_J"(x—l)(lnr"l)dx

1 D 4

_J" xlnx—x—landI
1 P 9

-I'(mx—l—'—“i+l)dx
1 x x

63
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1A can be abgorbed
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Solutlon
§0) = 0. 1086

Murks Remarks

>3 4260) = 0.5-0.1056

:tod‘w)'o'am

16

pla<¥s 240) = 0.7357 - 0.3944

F(g;}i‘kzso).o.ms
16

a0
16
=224

The required probability

=CH0.7357)°(1-0.7357) + C3(0.7357)" (1-0.7357) + C3(0.7357)°
BOeA26oR
= 0.6426

(i)  The required probability
=(C30357)" (0.1587))" + 6(CE (0.7357)° (0.1587)2 XC3(0.7357)" (0.1587)) (0.7357)°
=1856(0.7357)?'(0.1587)°

070151756795

(i) The required probability
_1856(0.7357) (0.1587)°
(0.642619261)°

~0.0444

(iii)  The required probability
_ 1856(0.7357)*'(0.1587)°
¢31 (0.7357)2(0.1587)°
_232
" 253

~0.9170

The required probability

1A

M

IM+ 1M

M

M for either one - -~

X P

1A rt. 0.6426

1A rt. 00118

1A rt. 0.0444

1A rt. 09170

1856(0.7357)% (0.1587y*

1856(0.7357)* (0.1

253
CHEISEIY)

%0.9170

- 587)° +3(C¥(0.7357y° (0.1587)*)((0.7357)%)2

IM

1A

—

rt. 09170
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10. ® " M
.l.l(l‘8 +—i|—
o
1A
-18 rt. 0‘4628
=28¢
I0.4628 ......... (2)
®) Let p-2.8¢"" .
Sugges
expected bonus according to
° 0 3(1- p)+1500C (- p) L600Cip-p) | IM+IM
ur months{
IM+IM
22083024
«0.155515616
The expected bonus according to Suggestion II
—(8000)(208 3024e ) IM
~$1244.1249
< $1490.5055
Thus, Suggstion I is more favourable to Albert. 1A £t
R O
© O The required probability
(182 s | A -4 :
-[ 2 Iol ¢ ] IM
=1.62¢7%* 1A
(Ii) 1 62e—l.8—/1 . 1M+lM .
1.82 18 s /1 et +(l 8 o le al, _1_-8_11 -18 _/j.z_ 2 miDo 1M for using (c)(3) in numerator+1M o gy
2 M 1 1 o ¢ 2 e
1.62
———=0.
1.62+184+0.54° i
2 +3.64-576=0
A=12 or ,l:..4'8 (l'ejecled)
Thus, we have 2=12 .
: 1A
—)
65
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‘ Marks \ Remarks

/ Solution

05-0.1
. %(_-{—)(A(o.l) +AQ.5)+2AA02) + AQ3) + Ay

=60(e7 (10)+ (1 +100)e¥ (-2))
= 48072 —1200te™¥
Forall t€(0.1,0.5],

a4
d!2
=480 (-2) ~ 120067 —1200fe (=2)
=2400te™% - 2160e™%
=240e72(10¢ -9)
<0
Thus, D, isan under-estimate of D .

Let u=1+2t .

Then, we have d_u 22,
dr
D,
05
= I B()dt
0.1

2 =
=25 j =4 du
12 u

=25[5u-4mul?,

=100-1001n-5-

mms

~48.9174

rt. 50.2513

rt. 439174

14100 —4

1+2¢ 1+2t

Note that

D,
0.5
: I B(r)dt
0.1

=50[-21n(1+26) + 51)¢

=100-lOOln§

RN
% 48.9174

M

M

1A rt. 489174

By (a)(ii), D, is an under-estimate of D .
Since D, <D, , wehave D,<D;<D .
Thus, the claim is disagreed.
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=9
12 @ 7
sin3

sin3

,=—0.2

® O

@)

=-0.1In9
=-02ln3

M(L?Q#!ﬂ)gw-wll"”'

120-3NJ,,,,9+|n3‘°"
N
120—3N____3z-om

¥ 2-02
120-3N =NG*™)

120
= 331021 3

40
e 31702 4

40
4= 30z )

31—0.21 =9
t=-5

Note that 0<7<20. . o
Thus, it is not possible that there are 4 million bacteria in the room

during the experiment.

1A

ft.

Note that N =10 when 7=0.
N
dr
=-40(3"%% +1)2(3""%)(In3)(-0.2)

_8n3)3=*%)
(3]-0.?1 +1)2
>0

(iii)

during the experiment.

Note that N is increasing and its least value is 10 for 0<t<20.
Thus, it is not possible that there are 4 million bacteria in the room

IM

1A ft.

v
dr
= _40(31-0.21 + 1)-2 (3]~0.2!X1n 3)( 0 2)

- 8n3)3%)
G0 4

d*N
dtz

8(In3y(3 0% | 2,.1-02 ¥
=0 ) T pnax-0)- (0% y o502 +16""% in3x-02))

@O 4y
< 8n3)’30xgl-on

53102 1y

67
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for 3‘*0‘21 (1113)( 02

for quotient rule




Milsdion
. %
4(NVeo v have J-4% Yemata
) for "7 m r Wehave 304 oy
d(dav
, we have —(_.).o "
ot a\ar )0 When (a5 "
e M
'&7(&) v o - for testng
dN
Thus, 'y increases for 0</<s ang
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