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" . Solution Marks Remarks
2\
l. (a) When x=1, e“=7=4
v=In4 (or y=2Ink) 1A
(ar ¥=13863) a-1 forrt 1.386
. 3
by - e_r.,=x(x+l)
xi+l
3
=In| x_(x;i 1A taking log on both sides
Fean| {one side must correct)
o=hx+dinx+1)=In(x? +1)
dy I M for product rule
Arraes x+x+| x4+l IM+IM 1M for differentiating log
When x = d—y-«-lnd=l+——l
_ dx
dv 3
—a==-In4 {or 0.1137) 1A a-1 for rt.0.114
dr 2
Alternatively,
dy (=2 +00r+ 1} + M+ 1) 2] - x{x + DY (2%) IM for differentiating ¢
L e
¢ (xd1+}) e IMHIMHA | 1M for product/quotient
4 rule
When x=1, &?(L+ind)=6
dx
dy'
Lalojna 1A
. n
{5}
oy gy
2, (a) e'z‘=l-2x+( 21) +( 1%)
2 3
3
= 1=2x+2x7 __4%+... 1A
NAANAR AL 1Y1Y! Y1
2 _ 3 B BN L 2 LN L _— . .
P (+x) -l+[2}v+( !1212 !}v +(3!1212 lI2 2]: + iM for any 3 terms
o PR
P PR AR I 1A
i I6
1
(1+x)? x x! x 2 4x . .
= e | 1 =2 2 - ™ applying the result in (3)
e 38 16
S S N 1A -
i 3 48
: 'pp— for migsing *+---7
‘ in all cases
The expansion is valid for [¢|<1. {or -I<x<l) —la
o ©
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ERC)
1A for a box-and-whisker
Bays diagram
1A for a correct box-and.
-whisker di ith
- [— Girls s‘:all: A Wit
B B e e T o
4 -] 8 10 2 14 & 18 20 22 Reactiontime IA for all being correct
(0.1 sec.)
OR L LR T P ————
20]
1871
16
LG | o ey e
.10 (SN SR———— — ——
10
6| Giels ..
o
4 | Boys
Reaction time
{0.1 sec.)
(b) Their chances of having a reaction time shorter than 1.1 seconds are equai. A
This is because
i} the median reaction times for both the boys and girls are 1.1 sec.
of (i) both the probabilities of having a reaction time being less than
1.1 sec for the boy and the girl are 0.5. —4
(5}
1 [ . .
b = 1M for integration
4 (a) N = 1(8!3 +11e8)dr ? IM+1A pp—1 for missing N or df
[ "
=605 + 68 +8 for some constant . LA pp—1 for missing ¢
N =100 when 1=1
100=6+6+c = =88 1A
4 i
ie. N=6:%+6+° +88
4 n
(b) When r=64, N = 6&(64)° +6(64)°% +88
= 13912 1A
(3
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5, Let X be the no. of passengers using Octopus in a compartment.
(2 PXY=% =06 (1-06" 1A
= 0.200658
a 0.2007 { p ) 1A a-1 for ri. 0201
(h) EtX)=np=10x06=46 1A+1A
The mean number of passengers using Octopus
in a compartment is 6 .
{c)  The probability that the thitd compartment is the first ane to have
exactly 3 passengers using Octopus
= (1-0.200658) (0.200658) M G-p)7p
= 0.1282 1A a-1 for rt.0.123
(6)
6. (a) The number of different groups can be formed
= §xdxCl} (or PiaCl Y IM+1A | iMfor P} or O}
= 160160
(b) The possible numbers of bays are 10, 11, 12,13, 14,15, 16. 1A
(c) Using (0) and the method of “try and error™
Nunber of boys  [Probability of having a time keeping group
among the students Iwith all the time keepers being boys
10 ch
10 Go . M| for B
(o 8008 16
c 728
ot 3
Pl LU Bl —_ 1
12 cis 364 A
There are 12 bays among the students. 1A
4)
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7. Let £, bethe event that cable X is operative,
E, bethe eventthat cable ¥ is operative,
E, bethe event that cable Z is eperative, and
F bethe event that 4 and £ are not able to make contact.
() ) PB(E, mE;) =(0015)0.030)
= 0.00045 (p) 1A o1 forr.t. 0.0005
{methad must be shown)
fiiy P{ E,‘.' I} E,’ a) EZ' ) = {0.015)0.025)(0.030)
=0.000001125 (p;} 1A a-1 for r.r. 0.0060
{method must be shown)
(i} PIF) =P(Ey ~Ey }+P(E, NE; }-BEy RnEy nE; )
= 0.00045 + (0.025)(0.030) - 0.00001125 IM Py +4{0.025)(0.030) - py
= 000118875
=0.001189 () 1A rt. 0.00118%,
a-1 for et 0.0012
(method must be shown)
() PIFIEy )=P(Ey )
=0.030 {pa) 1A or 0.03
' P(Ex JPFIEy )
) PEy |F)=—""FT7—7F7—""—
© PEy |F) P
_ (0.015%0.030) - {0.015)p,
0.00118875 I:N
=0.3785489
={0.3785 _ 1A | rLO37ES
(7
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Solution . Marks Remarks
256 (1 5 47,
g, S,=—— -
@S 9625[3 e ”20’]
ds, 256 , 47
B Ll A PR
& 9525( 7t ) 1A
128
= {f - L6H2f - 15
9625( X )
>0 when 0=t <§
i‘i—i ={ when zug M
<@ when %4:5]2.5
o 135
A attains its top speed at (= ) {or 7.5}
256 | 11 15Y  a7{15Y 15
- Topspeedof d=——|—[ = | -~ = 120 = 1| m
P ipe 9625‘:3{2) 4[2)* [{2 £
) = H0.0987 m/s 1A a1 for r.t. 10,099
pp—1 for misging unit
® s,:%m‘"
df g4 183
e R P
o m e } 1A
k>0
>0 when Osr<l as
ds . * for solving —2 =0
(=0 when (= 1M dr
1 orsub.r:Eim.o -qlg-”;=o
<0 when t>; 2 dr
B artains its top speed at 1= % .
1 15
Fi 2), — =
rom () Pl
t=% ( or 0.1333) 1A a1 forrt 0.133
(c) i 0 2.5 5 15 10 12.5
Sa 0 6.55626 | 9.39553 |10.09829 | 2.64766 | 8.64106
(6.5561) | (9.3955) (10.0983)] (9.6477) | (B.6411) IM correct to 4 d.p.
The distance covered by B in 12.5 seconds
125
= S8 dr
L oseem
- %[ﬂ+8.64]06+2(6.55626+9.39553+I0.09829+9.64166)] m M
accept 100.0457 1o 100.0699
a 1000457 m A et torre 3dp.
99-AS-M & 5-21
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4’5, 183, . 2 183
d e ST (R — ke M (k-2
) o i (orsoe( ) ) M
2 I
T 61 - 2
= e 151#]5 Pl | I iR
igse ¢ (or 135 Vgt
<0 for 0€:<12.5
The graph of &, is concave downward for 0515125,
ie., The estimated distance covered by B in (c) is underestimated. M
Hence B covers more than 100 m in 12.5 seconds.
B finishes the race ahead of 4 . ]
123 50{In{t + 2) - In 2]
e -[0 t+2 dr
t+2
28(ln —=1
_ s 2 1250 In{r+2) In2
o =l B G N eI LD
2
23? 123 L me 125
= 25{(lnLJ ] (or SO[M-mzln(Hz)] ) 1A
2 o 2 0
= 98.1092 lA
C covers anly 98.1092 m butboth A and B finish the race in
12.5 seconds. C is the last one 1o finish the race among the three athletes I
) ""‘"
T H T
I 50in(t+2)-1n2] , _ 25[[1;:’*2] } A
o t+2 2
o
2
It zs(m 2 2] =100
then 22 i 2
2
x=12.78 1A
C needs 12.78 seconds to finish the race but both 4 and B
finish the race within 12.5 seconds. C is the last one to finish
the race among the three athletes. 1
9-A5-M & 5-22
1]
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o @ ) Mn=—o_ o 0w
I+ ge™ N{r}
= ln[:‘lm}0 I‘l bt+ing 1A | for =& 1 1
- - & - — — -
N pp-for —bilne+lna
(ii) ‘ 5 10 15 2
In( 3000 'J 240 | 080 | —060 | -2.00
N{t) (2.4) ©.9) (-06) | =21 1A Correctto 1 d.p.
1A the line must pass
through all the 4 points
From the graph, lna=39, accept 3.85-3.95
ax49.4 [A accept 47.0-51.9
bt_—2.09—24£ .03 LA
20-5
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) 3000 3000
(b) (i} N= — (or —————
1 +a¢ 1+ 494270
b
W)= 3000abe™ M
(l + ae"")l
_ 3000{29.4)0.3)e °¥ ror 344600 " (A accept a & [47.0, $1.9] and
(] +49.dg-02 )2 (] 48 4e_m.)2 3000a4 e [42300, 46710]
N'{t)=>0 forall 1
N{f) is increasing |
1
i) If WY = —Nir
{ii) (3] 100 (r)
-b
3000
3000abe”” _ 1 " M a € [470.519], 5=03
[rae] 100 Teoe™
- |
= —_— 47.0,519], =03
(1606 - 1) ael !
|
t =—In[a(l00& -1
03 [a( )|
OR
44460e*¥ 1 3000 M
1+ 4940703} 100 1449.4¢0%
148267 = 144940700
1= 242242 1A i € [24.0581, 24.3837]
3000
N(L In[#(1006-1)]) = —————————— = 2900 M
03 —hj— in[a{ 10GA=1))}
o f+ge 93
OR
3000
N(24.2242) = T = 2900 ™
The greatest number of migrants found at Mai Po is 2900. TA
(iii) Suppose all the migranis leave Mai Po in x days.
Then j‘; 60+5ds = 2900 M
ENS for integration
[4[” 1} =2900 WA (ineluding limits)
a
1= 17.3870
The number of days in which we can see the migrants is
1A r.t. 42

242247+ 173870 = 42
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" 10, Let .\ be the score on the questionnaire,

(a) (i) P{classify as non-PD | PD)
= PLY <75 )X~ N30, 5%)
:P(Z-:?S;BO) 1A
= P(Z <-1)
x= 0.5-03413
= 0.1587 1A

(ii) P(classify as PD | non-FD)

= PLY>T5( X~ N(65, 5°))
=P(z>75;65) ‘ 1A
= PZ>2)
= 0.5-04772
= 0.0228 1A

(0) The probability that out of 10 PDs, not more than 2 will be misclassified
= (1-0.1587)" + C[°(0.1587)1 - 0.1587)° + CL0(0.1587) (1 - 0.1587)"
* 0.7971

(¢} Let x; be the required critical level of score.
PLY < xy | X - N(BO, Sy =001

Io—

20
=0.01
ra

P(Z <

x; —80

= -2.3267

1 = 68.3665

(d) [fateenaper is classified by the saciologist, then

Plclassify as PD | non-FDD) '

P(X > 68.3665 | X ~ N(65, 5%)

P{Z »0.6733)

= (1.5 - 0.2496

= 0.2504

P(misclassified)= (0.0 1X0.1) + (0.25040.9)
= 0.2264

[T a reenager is classified by the eriminologist, then
P(misclassified)= (0.1 587)0.1) + (0.0228)(0.9)
= 0.0364

0.2264 > 0.0364

The probability of teenagers miscalssified by the sociologist is greater
than that by the ctiminologist.

H9-AS5-M & 5-25
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1M+IM
tA

M

1A

M
1A

1M for 2% or 3" term
1M for all

accept -2.325 1o -2.33,
for the case *Z < ..." only

accept 68.35 1o 68,375

accept 68.35 10 68.375
accept .67 ta 0675

accept 0.2498 to 0.2514
for either
accept $.2258 10 0.2273
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L (g (o= 20z0HEx-) B, for x=2 !
{2-x)° 2-x?
® = limfe)= tim o and lim Ao = lim E24 o
a2 =2 2-x =" =2 2-x
x=2 isaverical asymptote to C, . 1A
6-4
lim fx)= lim —% =-6
1o pevs 3 -l
x
¥ =-6 is ahorizontal asymptete lo () . 1A
(<) -2)=g(-2) and El)y=g(l)
¢ —_
—4=d % ! +b
o1
3 —_
7= a[ L4 l} b
[
as be
Tty 1A+1A
b=
1A points of intersection
1A intercepts
lA shape and asymptotes

9u-AS5-M & 5-26
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6e [ -1 12, Let N be the number of complaints received on a given day and
(e) glr)=— | — |4 X be the number of complaints involving the time schedule.
- e
) Poeed el oty . (2}
glir)= %(w-}} = _;_’i‘lf_---‘ [BR] must be simplified time schedule * resalved
LI £ € - : e not resolved
g'{x) >0 and hence g(x) is (strictly) increasing for all values of x . IM :::;::f;:?:\?;;:sa;a" be
For x< -1, fix) > —6 but pix)< 6. calculations and arguments manner of drwers* n:sol\red1 ;
For x> 8§, flx)<-6 but g{x)>-6. are correct except the 08 nat reslve
Thus ' and C; has no point of intersection consuant a ir g(x). routes resolved
beyond therange -3sx<§ | 1 Ofl.i:} not resolved
{ff  Aseaofthe region bounded by <) and other things * reselved
1 not resolved
- [ eo-fydx ™
s P{manner of drivers | not resolved} 1A for py, 1A for p,
| 6e [ -1 6x-4 0.35x0.8 P
. - _be _4- dx - LN IM+1A+1A P
LL]'I{ € ] Z"IJ 04%04+035x08+ 0 13x03+012x0.% ) 1M for ,
I ~ 0.5195 14 a-1forr.t, 0.519
= [ (et e fae- [ae- | {—6+i)dx
e =l -2 2-x 1A for I(Ez - " )dx 10510
i = = 1A
- f"’l[e1x+e"]‘_2+{2x]{1+s[ln(2-x)][2 TAYIA e Iﬁx-qu ®) ) PN=3)
-
- = 0.0178 1A
2 12.94312254 + 6 — 1109033489 (ps)
=7.8528 1A a-1forr.e 7.853
" . 10 e ( 3 3 z)
@ -5 and x=3) = 20 el0.4 0677) M psleioar s
x 0.0037 1.4 a-1 forr.t. 0.009
Ly m29. (or P(NM= nand)( 9 =0 for n<9) 1M
1" n—
PN-n and X=9) = 12L& C"'(04) 06" 1A
% T T+
i A R T S
@ 3, T TR TR TR I
= e — 1A
P l‘+ 5 +2 ey }
=x%e’ !
(iiy P(X=9) =3 P¥=mand X=9)
= :qw;‘lcg(ocn {0.6)" M
- lon =10 9
= 4
>, . 9)'9' (0.4)°(0.6)
210
(0. 4) Z 1A
o1{0.6)" =9 (ﬂ' -3
10 0.4y ‘
- B, { by (b)3))
9(0.6)°
49e-d
= {or 0.0132) 1A a-1 forrt. 0.013
Pl
99-AS5-M & 5-27 9u-AS-M & §-28
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.13, {a) Sample mean =13 1A
b Expected « e
®} | Number of pocted frequency marks in (b) can be
| medicimal herbs | pogy) B(7,37 | Normal awarded independent of (a)
3 29.38
4 2203 T1A+1A | for 29.38 and 22.03
5 10.08 11.73 (or[1.87) TA+1A for 10.08 and 5.04
6 5.04 532 (or5.23}) LA+LA for 11.73 and 5,32
7
8 0 1A
(e The maximum error for Po(3) is less than 1 ( |14.94 — 14| = 0.94 ) while
the maximum errors for B(7, 3/7) and the normal distributions are all
greater than 1. . Lo
. The Poisson disribution is the best, 1 prolvnded that entries in the
Poisson column are carect
(d} (i) Let p bethe probability that thers is no medicinal hetb in the tea,
then p=e” {=0.0498) M for Po(3} only
The required probability = {p)*(1 - £} IM
=62
= 0.0001 1A a-1 for r.t. 0.0001
(i1} Let g bethe probability that a cup of tea
contains exactly 3 kinds of medicinal herbs,
3¢
then q = M
ks
= 0,22404 (or0.2240)
The requirsd probability = 1-[(1- )" + C}°gtt - )*] IM
= 0.69424 (or0.6923) 1A a-1forrt. 0.692
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