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This marking scheme has been prepared by the Hong Kong Examinations and Assessment Authority for
teachers’ and students’ reference. This marking scheme should NOT be regarded as a set of model
answers. 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, will not help students to improve their learning nor develop their
abilities in addressing and solving problems.
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Adherence to marking scheme

1.

OR#ETZ2E FOR TEACHERS’ USE O

General Notes for Teachers on Marking

practice papers. Teachers are strongly advised to conduct their own internal standardisation procedures before applyi
marking schemes. After standardisation, teachers should adhere to the marking scheme to ensure a uniform standard of markt
within the school.

It is very important that all teachers should adhere as closely as possible to the marking scheme. In many cases, however, students
may have arrived at a correct answer by an alternative method not specified in the marking scheme. In general, a correct alternative
solution merits all the marks allocated to that part, unless a particular method has been specified in the question. Teachers should
be patient in marking alternative solutions not specified in the marking scheme.

Acceptance of alternative answers

3.

For the convenience of teachers, the marking scheme was written as detailed as possible. However, it is likely that students would
not present their solution in the same explicit manner, e.g. some steps would either be omitted or stated implicitly. In such cases,
teachers should exercise their discretion in marking students’ work. In general, marks for a certain step should be awarded if
students’ solution indicate that the relevant concept / technique has been used.

In marking students’ work, the benefit of doubt should be given in students’ favour.

Unless the form of the answer is specified in the question, alternative simplified forms of answers different from those in the
marking scheme should be accepted if they are correct.

Unless otherwise specified in the question, use of notations different from those in the marking scheme should not be penalised.

Defining symbols used in the marking scheme

7.

In the marking scheme, marks are classified into the following three categories:

‘M’ marks —  awarded for applying correct methods
‘A’ marks — awarded for the accuracy of the answers
Marks without ‘M’ or ‘A’ —  awarded for correctly completing a proof or arriving at an answer given in the question.

In a question consisting of several parts each depending on the previous parts, ‘M’ marks should be awarded to steps or methods
correctly deduced from previous answers, even if these answers are erroneous. ( I.e. Teachers should follow through students’ work
in awarding ‘M’ marks.) However, ‘A’ marks for the corresponding answers should NOT be awarded, unless otherwise specified.

by | solid rectangles | .

Others

9.

10.

Marks may be deducted for poor presentation (pp), including wrong / no unit. Note the following points:
(a) At most deduct 1 mark for pp in each section.
(b) In any case, do not deduct any marks for pp in those steps where students could not score any marks.

(a) Unless otherwise specified in the question, numerical answers not given in exact values or 4 decimal places should not be
accepted.

(b) Answers not accurate up to specified degree of accuracy should not be accepted. For answers with an excess degree of
accuracy, deduct 1 mark for pp. In any case, do not deduct any marks for excess degree of accuracy in those steps where
students could not score any marks.
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Solution Marks
(@ x+1°>=8x>+12x2 +6x+1 1A
2.2
b) e =l-ax+Z X ... 1A
3 2.2
(c) @:(8x3+12x2+6x+1)(1—ax+“2’“ _J IM
e
a2
The coefficient of x> :12(1)+6(—a)+(1)7 M
2
4 _6a+12=-4
2
a*—12a+32=0
a=4or 8 1A
(&)
-1
(@) r=y>+2y2 +1
-3
9 32 2 1A
dy
(b) ef =xX2+1
r=(x>+Dlnx 1A
2
%:x L 1A
X
© 4. d M
dx dx dy
2 x4 +2xInx
2 2 2
:(x +1+2)7c Inx)y 1A OR X -
x[?ayz —1] 3y? —y?
(5)
(a) By similar triangles, we have £=% . M
r
n=r
3
1 z(ﬂ]
3 3
:%ﬂﬁ 1A
2
A=mr r2+[ﬂ]
3
=§7zr2 1A
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Solution Marks
dv. dv dr
b) (i) —=—— IM
® O de  dr dt
4 dr
3 dr
P P
3 dr
dar = i 1A Eithe
e 6
Hence the rate of change of the radius of the water surface is %1 cm/s.
... dA dA dr
i) —=——
de  dr dt
10 dr
= —r—
3 dr
10 -1
=—7xQ3) —
2| 7|
3, 1A
3
Hence the rate of change of the area of the wet surface is _?57[ cm?/s.
(6)
1
@ y=x2x-D?
dy L =
—=2x-D2+ x-E(Zx -D2(Q) IM For product rule
_ 3x—1 : 1A
(2x—1)2
dy
(b) For tangents parallel to 2x—y =0 , we need o =2 .
3x——11 =2 IM
Q2x—1)2
9x% —6x+1=4(2x-1)
9x* —14x+5=0
x=1 or Bl 1A
9
For x=1, y=1 and hence the equation of the tangent is
y—1=2(x-1)
2x—y—-1=0 1A
5 5 . .
For x=—, y :E and hence the equation of the tangent is
5 5
i |
Y77 ( 9)
54x-27y-25=0 1A
(0)

™ TNAT A X AMTT T ran

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com

OR#ETZ2E FOR TEACHERS’ USE O

Solution Marks
@) 1-S=e¢"—¢
eX
() —(e+De* +e=0 1A
e‘=lore
x=0or 1 1A

(b) The area of the region bounded by C; and C,

:Jvl{l—ix—(ex—e)}dx M

0 e

=[x+e-e_x—ex+ex]é IM

=l+l-et+te—e+1

=3-e 1A
&)

For lower and upper limits

Accept |e” —ex—x—e-e_x]

(a) Var(2X +7)=4Var(X)

—4 2 M For Var(X)=—YaX)
10 n
=32 1A

() A 97% confidence interval for u

+
_[50-217% 8 504 217x 38 IMy1a | Mior S0£d
J10 J10 1A for 2.17
=(48.0591, 51.9409) 1A
(&)
12 11
a) P(aplayerisrewarded)=—-—+—-—
(a) P(aplay ) 53723
=0.3 1A
(b) P(both players are rewarded | one player is rewarded) = 0.3x0.3 M _03x03
0.3%x0.3+0.3x0.7%x2 1-0.7x0.7
:i 1A OR 0.1765
17
1y2
(¢) E(no. of players having drawn a blue ball from A )= 6OX% 1M
=40 1A
(&)

(a) P(abox contains more than 1 rotten eggs) M for bi L orob
_1_ 30 _ 30 29 M for binomial pro
=1-(0.96) C (0.96)7(0.04) IM+1M IM for correct cases
=(.338820302
=(.3388 1A

(b) (i) P(the 1% box containing more than 1 rotten egg is the 6™ box inspected)

= (1-0.338820302)° (0.338820302) 1M
=(.0428 1A
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Solution

Marks

(ii) E(no. of boxes inspected until a box containing more than 1 rotten egg is found)

_ 1 M
0.338820302
=~29514 1A
()
(a) P(A)=P(ANnB)+P(ANB)
=0.12+k 1A
P(AIB) = M
P(B)
0.6= k
1-P(B)
P(B)=1 —% 1A
P(AUB)=P(A)+P(B)-P(AN B)
=(O.12+k)+(1—%)—0.12 M
= 1—% 1A
3
(b) If A and B are independent, P(A)P(B)=P(ANB) .
(0.12+k)(1—%]=0.12 M
2
0.8k _3k =0
3 .
k=0.48 :or 0 (rejected); 1A
Alternative solution 1
If A and B are independent, P(A)=P(A|B’) .
0.12+k=0.6 M
k=048 1A
Alternative solution 2
If A and B are independent, P(A)P(B)=P(ANB) .
(0.12+k)(%j:k M
2
SkZ _ 0.8k=0
3
k=0.48 :or 0 (rejected); 1A
Alternative solution 3
If A and B are independent, P(AIB)=P(AIB) .
P(ANB) _P(AIB)
P(B)
0.12
s 0.6 M
1_7
3
k=048 1A
(6)
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Solution Marks

dx 61t

dr 5
(t+1)2

Let u=t+1 and hence du=dr .

The amount of alloy produced by A

10
=I olr 4 1A
0 5
(t+1)?2
11 _
=I 6Kz D,
1 S
=I[Em —6lu 2 ] IM
1
-1 -3
[ 22 412, ] A
1

Alternative Solution

x=J’ 61té dr
(t+1)2
=j61(u—;Ddu 1A
u?
3 =5
=I{6m2 —6h42]du M
-1 -3
—122u 2 122u2+C
3
1 -3
=—122(t+1) 2 +122(t+1)2 +C 1A

The amount of alloy produced by A

-1 -3
[ 122(10+1) 2 +12 10+1) 2 +C] { 122+%+C}

= 45.6636 1A

“)

(b) The amount of alloy produced by B
ZIW15m02+HM)m
0 16

z%~%§umo+4om44naoz+1m»+2nm22+1mn

M
+1In(4” +100) + In(6% +100) + In(8* +100)]}
2
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Solution Marks
© df(d)_d 15In(t* +100)
de\ dr ) dr 16
_ 2151‘ 1A
8(t” +100)
i[g]_l_s_ (> +100) = 1(21)
dr*\dt) 8 (12 +100)?
2
_ 15(2100 t 2) A
8(t~ +100)
2
& fdy >0 for 0<r<10
dr? \ dr
Thus, 45.6792 is an over-estimate of the amount of alloy produced by B . 1A
Hence it is uncertain whether machine B is more productive than machine A by
the results of (a) and (b). The engineer cannot be agreed with. 1A
“)
’ it
11. (a) P(t)=kte?
PO 1A
t 20
@
(b)
t 1 2 3 4
P(t) | 2283 | 4343 | 6197 | 78.60
! 1A
lng 3.13 3.08 3.03 2.98
1o PO
t
33
3.2
= RN
3.1
3.0
~
1A
2.9
0 t
1 2 3 4 5
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Solution Marks
From the graph, 2. 298-3.13 M <
20 4-1
a=-1 1A
From the graph, Ink =3.18 <
k=24 1A
(%)
d d =
c) (1) —P@)=—|24te?
(© @ & (1) & [ J
= t
=24e20|1-— 1A
20
d_,
—P(t)=0 when =20
dr
t <20 [ 20| >20
d_, M
—P(¥) +ve 0 -ve
dr
Alternative Solution
2 r_ _
4 by =24 1oL |+ 2L )
dr? 200 20) 20
—t
— E 20 2t 2 > 1M
5 20
d2
—P’(1)<0 when =20
dr? 7
Hence the rate of change of the population size is greatest when =20 . 1A
—t —t —t
(ii) 4 te?0 |=¢20 —itezo 1A
dr 20
il -t dal =
241e 20 =480e20 —480—| te 20
dr
-t il il
j 24120 dr = -9600e 2 — 4801¢ 20 +C M
-t il
P(r) = C — 480te 20 —9600¢ 20 1A
Since P(0) =30 , we have
C - 480(0)e” —9600¢° =30 M
C =9630
-t -t
P(r) =9630—480ze 20 —9600¢ 20 1A
-t -t
(iii) 1im P(z) = lim| 9630 —480ze 20 —9600¢ 20
t—o0 t—o0
=9630 1A
*. the population size after a very long time is estimated to be 9630 thousands.
)
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Solution Marks
12. (a) The estimate of the mean = W
=321 1A
€9)
. . . .. 57
(b) (1) The sample proportion of school days with less than 4 visits = 100 1A
(i) An approximate 95% confidence interval for the proportion
= 057196, 27X043 5741 96| 037X043 M
100 100
=(0.4730, 0.6670) 1A
3)
(¢) (1) By(a), 41=3.21.
2 3
P(crowded on a day) = 1—e‘3-2‘[1+3.21+%+%] M
=0.399705729
=(0.3997 1A
(i) P(crowded on alternate days | crowded on at least 2 days)
~(0.399705729)° (1-0.399705729)* + (1-0.399705729)> (0.399705729)* M M LM
1-(1-0.399705729)° —5(1—0.399705729)*(0.399705729)
= (.0869 1A
©)
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Solution

Marks

13. Let X, minutes and X, minutes be the waiting times for a customer in the regular

and express counter respectively.

(a) P(X,>6)= P[Z >

(®) @

(i1)

() ®

(i1)

6—6.6]

=P(Z >-0.5)
~0.6915

P(more than 10 from 12 customers with X, >6)
=C13(0.6915)" (1-0.6915) +(0.6915)"
~0.0759

Let Y minutes be the average waiting time of the 12 customers

1.22
Y~N 6.6,? =N(6.6,0.12)

P(Y >6):P(Z > 6_6'6J

Jo.12
~P(Z>-1.73)
~0.9582

P(X, <k)=02119

pl2<X=50) 02119
1.2

1.2
k =5.64
P(X, > k) =0.0359

P(Z > 564—‘“) = 0.0359
08

564-4
0.8
=42
P(X, >u)= P[Z >%]

=0.9772
P(1 customer pays at regular counter | 2 customers wait more than & min)

__2(0.88)(0.9772)(0.12)(0.5)
[(0.88)(0.9772) + (0.12)(0.5)]?
~0.1219
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M

1A

@)

IM+1M
1A

1A

1A

&)

M

1A

M

1A

1A

IM+1M

1A

®)

OR P(Z>-1.732)
OR 0.9584

1M for numerator
1M for denominator
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