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This marking scheme has been prepared by the Hong Kong Examinations and Assessment Authority for
markers’ reference. The Authority has no objection to markers sharing it, after the completion of
marking, with colleagues who are teaching the subject. However, under no circumstances should it be
given to students because they are likely to regard it as a set of model answers. Markers/teachers should
therefore firmly resist students’ requests for access to this document. Our examinations emphasise the
testing of understanding, the practical application of knowledge and the use of processing skills. Hence
the use of model answers, or anything else which encourages rote memorisation, should be considered
outmoded and pedagogically unsound. The Authority is counting on the co-operation of
markers/teachers in this regard.
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Solution Marks Remarks
(@) (1+3x)" =1+C'3x)+Cy(3x)* +--
= 1+3er+—9LZ_i)x2 + 1A
_ _ 2
(b) e_z"(1+3x) [l+( —2x )+( 22x) ---][1+3nx+2£;—1)x2+-~] 1A For 1+(—2x)+( 22)'6) +ee
=(1—2x+2x2+---)|i1+3nx+—9n—(g:l—)x2+---:|
1-2’%2+(—2)(3n)+2-1=62 M
on’ —2_1_'!--_1_2_9___9 _______
n=>5 or — (rejected) 1A
""""""""" @
Let u=4t+1. M
du =4d:t
When t=0, u=1;when t=2, u=9.
The change in the value of the flat
LI
= dt IM
I Var+1
J‘ u-— 1211
Ji 4 4
e
16 1[ )
3 17° 3 1
L zu2 2u? 1A For L 2u2 —2u?
16| 3 : 16| 3
_3 1A
6
s
Hence the percentage change = ; x100%
=27%% 1A | OR 27.7778%
(%)
L
(a) P=ae* -5
In(P+ 5)=—li-t+lna 1A
40
(b)
t 2 4 6 8 10
P 2.36 2.81 3.23 3.55 4.01
In(P +5) 2.00 2.06 2.11 2.15 2.20 IM
From the graph on the next page, Ina~1.96 IM g—
a=T7 Either one
k 221-1.96 |
40 10-0
k=1 1A For both a and &
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Solution Marks Remarks
In(P +5)
225
2.20 : -
2.15
2.10 1A
2.05 o
//
2.00 4
//
1.95
2 3 4 k 6 / 3 9 10
©)
3x-1
a =3
@ vy \/x-z
1 1
lny=§ln(3x—l)—§ln(x—2) 1A
ldy_ 1 1 1A
y & 3x-1 3(x-2)
® By@, | 1143 1A
dr [3x-1 3(x-2) |V x-2
dy_df 1 v |-t [t 1 ]df[3x-1
dx?  dx[3x-1 3(x-2) [Vx-2 [3x-1 3(x-2)|dx{Vx-2
2
-3 1 3x-1 1 1 3x-1 .
= + 3 + - 3=—— by(a M For using (a
[(3x—l)2 3(x—2)2:l\lx—2 [3;;-1 3(x_2)]\/x-2 y@ e@
2 — 2 . —
Whenx=3,d—f= 3 + ! —+ 1 3‘/331 M
3-3-1)* 33-2) 3-3-1 3(3-2) 3-2
Alternative Solution
dy -5 dy
Wh =3, y=2 andso —=—. 1A For both y and —
X=S, yES MO TR Y ant i
2
By (a), ld_;f_%d_yd_y___ -3 =+ L > M For chain rule
y dx* y° dx dx (Bx-1)° 3(x-2)
2 — — —
When x_3,l-d—2¥—i2-—5-—§= 3 ~+ ! - M
2 dx? 22 12 12 (3:3-1% 3(3-2)
2
4y _55 1A OR 0.6597
dx? 144
(6)
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Solution Marks Remarks
@ Lo
dx
1 2x ’
=—e* +C 1A
y €
Since A4(0,1) lies on S, we have 1=%e2(0) +C . M
ie. C=t x=1
2
Hence the equation of S is y= %ez" + 5 1A
1 5 1
y=—e" +—
() At A(0,1), %=e2(0>=1 ) 2 2,14(0,1) :
x
Hence the equation of L is y—-1=1(x-0) . IM y7x+1 x
ie. y=x+1 1A 4 0
(c) The area of the region bounded by S, L and the line x=1
1 1 ‘
=J. (lez"+l —(x+1)|dx IM 1M for A=J'(y1—y2)dx
o[\2 2 0
1
(Lo Lo 1y
4 2 2 ],
e? -5
= 1A OR 0.5973
)
: = 152
(a) Let X be the weight of a student. The sample mean X ~ N| 67, 6 |
P(X >70)=P| Z > 701‘567 IM
6
=P(Z>1.2)
~0.1151 1A
.. 9
(b) The sample proportion is 36 =025 . 1A
An approximate 95% confidence interval for the proportion
~ 0.25—1.96><‘/22—5)5ﬂ,0.25+1.96><1/225—X0j IM
36 36
~(0.1085, 0.3915) 1A
©)
et
(a) o 0.1653
A=-In0.1653
~1.8 1A
-18  -18 -1.8 2
(b) P(no.of goalsin a match <3)= eT +£ 1? 8) + 2'8) 1M
~0.7306 1A
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Solution Marks Remarks
(c) The number of goals scored in two matches by the team ~ Po (3.6) .
P(no. of goals in two matches < 3)
36 _-36 -36 2
_e” e (3.6)+e 3.6) M
o 1! 2!
Alternative Solution
P(no. of goals in two matches < 3)
=P(0,0)+P(0,1)+P(1,0)+P(1, 1)+ P(0,2)+P(2 ,0)
-18 )2 A8\ -18 18 2 18\ 181 o\2
=[e J +2[e ]|:e (1.8)}{e (1.8)} +2(e J[e (1.8) J M
o o I! 1! o 2!
~0.3027 1A
&)
(@ PX=D+P(X=3)+---+P(X=13)=1
0.1+a+0.25+0.15+56+0.05=1 M
a+b=0.45 1)
E(X)=5.5
1x0.143a+4x0.25+6%x0.15+96+13x0.05=5.5 IM
a+3b=0.95 )
Solving (1) and (2), we get a=0.2 and 5=0.25 . 1A For both
b (G P(FNG)=0.25+0.15
=04 1A
(i) P(F)xP(G)=(0.25+0.15+0.25+0.05)(0.1+0.2+0.25+0.15)
=049 1A
#P(FNG)
Alternative Solution 1
P(F|G) = P(F NG)
P(G)
_ 0.4
0.1+0.2+0.25+0.15
~0.571428571 1A
P(F)=0.25+0.15+0.25+0.05
=0.7
#P(F|G)
Alternative Solution 2
P(G|F)= PENG)
P(F)
_ 04
0.25+0.15+0.25+0.05
~0.571428571 1A
P(G)=0.1+0.2+0.25+0.15
=0.7
#P(G| F)
Hence, F and G are not independent. 1
(6)
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9. (a) Let X be the score of a student who had revised.
P(X 243)= P(Z > 431_05 9)
=P(Z>-1.6)
~0.9452 1A
Let Y be the score of a student who had not revised.
43-352
P(Y 243) = P(Z 2 T) Either one
=P(Z 20.65)
~0.2578
.. P(pass the test) = 0.73x0.9452+0.27x0.2578 M
=0.759602 1A OR 0.7596
(b) P(astudent had not revised for the test | he passed the test)
0.27x0.2578
- M
0.759602
~0.091634829
~0.0916 1A
(c) P(4 students had not revised for the test among 10 passed students)
~Ci(0.091634829)* (1-0.091634829)° 1M
~0.0083 1A
)
4 1 =t
0. @ @) I= J' e dt
1t
-1 -4 -1.5 -2 -25
1 4-1|1 = 1 = 1 = 1 - 1 —=
=——|—Fe?2 +—=e? +2 e? +—e? + e ?
2 6 |1 V4 [«/1.5 V2 V2.5
+Le_73 + ! e% IM
NCRENEY
~0.692913377
~ 0.6929 1A
a2 =) .22 2 1 2
(i) —|t%2e? |=—t2e2 412 .—¢2 IM+1A
de 2 2
132 2
=—e?|t? +12
2
P2 e e A T e (e R s A RO (e S |
—d—2t2e2 -t Y Rt PRl PR Pl Y t2 +12 IM+1A
dr 2 2 2 2
T = 3
=—e?|3t2 +2t2 +t2]
4
>0 for 1<¢<4.
Hence the estimation in (i) is an over-estimate. 1
)



Solution Marks Remarks
(b) Let t=x’ 1M
dt =2xdx } 1A
When t=1, x=1;when t=4, x=2.
1= J —e2 dr
21 =
= | —e 2 2xdx
1 x
2 1
—2I e 2 dx 1
3)
5 = 2
(©) 2'[ e 2 dx<0.692913377 M
1
2] =
2J2n_[ e 2 dx<0.692913377
1 V271
2v27(0.4772-0.3413) < 0.692913377 1A For 0.4772 and 0.3413
T <3.249593152
<325 1
3)
11. (@) When ¢=35, the intensity increased to a maximum and therefore %=0.
a(30—35)2+10 _ 1A
(35-35)°+b
a=2 1A
2
drR 2@0-r+10
(b) __.=_(__)7__
dt (1-35)2+b
Let u=(t-35)%+b . M
du =2(t-35)dt
_ I —2t+270 dr
(t-35°+b
_ J‘—2t+70 du
u  2(r-35)
=—ln|u|+C
=—In[(r-35)* +b]+C 1A
er:r = R|r=0
~In[(T -35)% +b]+C = -In[(0-35)% +b]+C 1M
(T -35)* =352
T=70 ior 0 (rejected): 1A
4)
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61
(c) R|r=40 - R|t=41 = lns_o
—In[(40-35)% + b]+ C —{~In[(41-35)* + b] +C} = ln% 1M
—In(25+b)+1In(36 + b) = ln%
3646 . 61
In =ln—
25+b 50
b=25 1A
R=-In[(z-35)% +25]+C
R|r=35 =6
-In[(35-35)2 +25]+C =6 M
C=6+1In25
ie. R=-In[(r-35)>+25]+6+In25 1A
@
dR 2(30-1)+10
@ —= _(___2.)_
dt  (t-35°+25
_ 70-2¢
t* —=70t+1250
2 2 _ N0 _
d 12'? _ @ -70r + 12250)( 2)-(70 22t)(2t 70) IM+1A
de (¢* =70t +1250)
2% 140z + 2400
(2 =70t +1250)*
2
When the rate of change of the radiation intensity attains its greatest value, d_2 =0.
t
217 ~1401+2400=0
1=30 ior 40 (rejected):
t 0<t<30 | t=30 | 30<t<35
2 IM
d_f +ve 0 -ve
de
Hence, the rate of change of the radiation intensity would attain its greatest value
when #=30 . 1A
Q)



Solution Marks Remarks
12. (a) (i) The sample mean =£+1—6—j-5—O
=51.5625 1A
A 90% confidence interval
9 9
~|51.5625-1.645x —, 51.5625+1.645x — IM+1A
[ V16 Ji6 ]
=(47.86125, 55.26375) 1A OR (47.8613,55.2638)
(ii) Let »n be the sample size.
9
2[1.645-— |<6 IM
( Vn )
n>24.354225 1A
Hence, the least sample size is 25 . 1A
@)
(b) (i) P(atourist waits for more than 65 minutes)
= P( zZ> w) M
9
=P(Z>1.5)
~0.0668 1A
P(less than 2 coupons are sent to the first 10 tourists interviewed)
~ (1-0.0668)'° + C1°(1-0.0668)° (0.0668) M
~0.8594 1A
(ii) P(the 5th coupon is sent to the 20th tourist interviewed)
~CY (1-0.0668)" (0.0668)" - 0.0668 1M
~0.0018 1A
(6)
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13. (a) P(atleast 2 drunk drivers are prosecuted)
=1-e?’-e?°(23) 1A
~0.669145815
~0.6691 1A
2)
(b) P(<4 drunk drivers are prosecuted | at least 2 drunk drivers are prosecuted)
3(23% 233 234
HENEN M for Poi
! ! ! or Poisson
~ 0.669145815 IM+IM | 1M\ for conditional prob
~0.8748 1A
A3)
(c¢) (i) P(the third night was the 1st night to have >2 drunk drivers prosecuted)
~(1-0.669145815)%(0.669145815) IM
~0.0732 1A
(i) P(=2 drunk drivers prosecuted in each night and totally 10 prosecuted)
2
_ Cg(e_zj 2.32J (e*” 2.3 ]+ 3![6_2.3 232 ][e““ 2.3 ](6_2,3 2.35j
2 ol 2 3 St IM for any one case
532 534 2 23 2 534 IMHIM| 1 M for all cases
+ Czs[e—zs . ][e—za . ] + Cz{e-z.s . ] [6—2.3 . ]
2! 4! 3 4!
~ 0.0471 1A
5)
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