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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
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abilities in addressing and solving problems.
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Adherence to marking scheme

1.

DIRZMET 2R 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. ( L.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 should not be accepted.

(b) Incase a certain degree of accuracy had been specified in the question, answers not accurate up to that degree 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 candidates could not score any marks.
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Solution

Marks

1. The general term of 2-x)° is Cf 297 (=x)"
— C? 29—7’ (_1)er

M
1A

Alternative Solution

2-x)7 =2 -C) 28 x+ 32" x* - C32° P+ 20 x* - €I 2 O+ IM+1A
Hence the coefficient of x° is — C59 24 IM
=-2016 1A
“)
2. If the system of homogeneous equations has non-trivial solutions, then
1 -7 7
1 -k 3|=0 IM+1A
2 1 &
—k* +7-42+14k +7k-3=0 M
k* =21k +38=0
k=19 or 2 1A
“
3. For n=1,
4" +15(1)-1=18 which is divisible by 9 .
.. the statement is true for n=1 . 1
Assume 4* +15k—1 is divisible by 9, where k is a positive integer. 1
ie. let 45 +15k—1=9N , where N is an integer. Withdraw the last mark if
4K ZON 15k +1 N is an integer” was omitted
A 15+ 1) -1
=4(9N —-15k+1)+15k+15—-1  (by induction assumption) 1
=36N —45k +18
=9(4N —5k +2) which is divisible by 9 1
Hence the statement is true for n=k+1 .
By the principle of mathematical induction, the statement is true for all positive integers 7 . 1 Follow through
&)
4 G 2x2 _ 2tan20
1+x~ 1+tan” @
_ 2 ta? o IM
sec” @
— zﬂ. 0s2 8
cos@
=sin26 1
(1+)c)2 1+x%+2x
(b) = 3
1+x I+x
2x
1+x
Since x isreal, we canlet x=tan@ for some & .
2
D" | 6in20 by (a) M

1+ x?
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Solution Marks

. . . . . (1+x)? .

Since the maximum value of sin 2@ is 1, the maximum value of S s 2. 1A
1+x
5)
5. (a) cos(x+1)-|—cos(x—1):2005)H_H-x_lcosX-H_)H-1 1M . )
2 2 +cos xcos 1+ sin xsin
=2coslcosx

Alternative Solution
cos(0+1)+cos(0—1)=kcosO M
ie. k=2cosl 1A

cosl cos2 cos3 cosl+cos3 cos2 cos3

(b) |cos4 cos5 cos6|=|cosd+cos6 cos5 cos6 M For column (or row) operations

cos7 cos8 cos9 cos7+cos9 cos8 cos9

2coslcos2 cos2 cos3

2coslcos5 cos5 cos6| by (a) 1M For using (a) or sum-to-
product formula of cosine

2coslcos8 cos8 cos9

cos2 cos2 cos3

2cosl| cos5 cos5 cos6 1M

cos8 cos8 cos9

=0 1A
(6)
1 1
6. i(l]=1imw IM+1A
dx\ x h—0 h
x—x—h
=lim————
h—=0 h(x+ h)x
— fim——" 1A
h—0 (x+h)x
-1
- 1A
2
(€]

7. (a) f(x)=e"(sinx+cosx)
f’(x) = e (sinx + cos x) + e* (cos x — sin x)
=2e" cosx 1A
f7(x) =2e" cosx—2e" sinx

=2e*(cosx—sin x) 1A

(b) f(x)—f (xX)+f(x)=0
2e*(cosx—sinx)—2e* cosx+e”*(sinx+cosx)=0 1M

e*(cosx—sinx)=0

sinx=cosx ior_e' =0 (rejected) 1A
tanx =1
T
x:Z for 0<x<7x 1A
®
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Solution Marks
8. (a) Let x=2sind . M
dx=2cos@ do
J‘ dx =J‘ 2cos@ 40
Va—x* I a—asin?e
=Ild€ 1A
=0+C
=sin? =+C 1A
(b) Ilnxdxlenx—jxdlnx 1M
1
lenx—jx-—dx
Y
=xlnx—x+C 1A
(&)
9. xz—xy—2y2—1=0 *)
dy dy
2x—x—-y—-4y—=0 1A
a0
dy
For the tangents parallel to y=2x+1 , 522 .
2x—x(2)—y—4y(2)=0 M
y=0 1A
By (*), x> -1=0 M
x=%1
Hence the tangents are y—0=2[x—(£1)] M
ie. y=2x+2 and y=2x-2 1A For both
6)
-2 — 1 2 - -1 2
10. (a) v[xe dx=|e de M OR Ie 7d(—x)
-1 _,
=—e¢ +C 1A
2
(b) The volume of the solid
2 2
=27rJ. x(%—e_szdx IM+1A | 1M for V=27zJ'xydx
1
2 3
=27ZJ. (x——xe X de
1\ 2
2
xt 1 _2 .
=27 —+—e M For using (a)
8 2 X
2(1—5+e_4—e_1j7[ 1A
4
(6)
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Solution

Marks

11. (a)

(b)

B atatain 4

A2 = a+p —-af\\a+pB -of
B! 0 1 0
_[@+p)’~aB —ofa+p)

a+p —af

wpwan=asaf " e )

_[@+p)’~ap —ofa+p)
a+p —aff
ie. A’=(a+p)A-apl

(A—al)? = A* -20A+ 0’1
=(a+B)A-afl -20A+a*] by (a)
=(B-a)A+ @ —ap)I
=(f-a)A-al)

1A

Either one

©)

IM

Alternative Solution

(A—a1)2=[(a1r,3 —gﬂj_a[é mz
o (g

=(ﬂ2—aﬂ azﬂ—aﬂj

B-o a’ —off
e a+p —-of (10
(B-a)A-al)=(B a)([ . 0 J 0{0 J)
=(ﬁ—a)[ﬁ _“ﬂ]
1 -«
_(B*-ap o*B-ap’
B-a o’ -of

ie. (A—al)? =(B-a)A-al)

1A

By interchanging @ and S , we have (A—BI)*=(a-B)A-pfI) .

Alternative Solution 1

(A-BI)? = A* = 2PA+ B*1
=(a+p)A-afl -2BA+ B> by(a)
=(a-BA+(B*—ap)]
=(a-P)A-pI)
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Solution

Marks

(©)

Alternative Solution 2

{5 A )
(571 )

:[az —-aff ap? —azﬂ)

a-p  p-of
wremean" A )
PN 4 —-of
= (o ,b’)(l —,Bj
_ a’z—aﬁ aﬁz—a’zﬁ

a-B B -af

ie. (A=pI)* =(a-pB)A-pBD)

i) A=X+Y
a+p -aof B —aof a —-of
R T )
_(sB+ta —af(s+1)
_( s+t —sa—tﬂj
sB+ta=a+p
Comparing the entries, we have <s+t=1
sa+tff=0

s and = @
p-a a-p

Solving, s=

n n
(ii) Consider the statement “ X" = 'B—(A —al) and Y" = @
p-a -

When n=1, X—L(A al) and Y =

o
B-a a-p
k k
Assume Xk=ﬁ—(A—(ZI) and Y* -2
- a-pf

positive integer.

Xk = ﬁﬂ (A- (ZI)%(A al) by the assumption

ﬁk+1
= (B-a)A-ad)
(B-a)

k+1
lg_ (A—al)

Yy =2 (A- I%——%A 7)
ﬂ A a-p A

0!k+1
(a-p)°

k+1
a+

a7

by (b)

by the assumption

(a—p)(A-pI) by (b)

(A= pD)
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Solution

Marks

Hence the statement is true for n=k+1 .
By the principle of mathematical induction, the statement is true for all
positive integers n .

(i) XY =s(A—al)t(A-BI)
=si{A® —(a+ B A+afl] by (a)
0 0
{0 o)
YX =t(A-Bl)s(A—al)
=st{A* —(a+ B A+afl] by (a)
0 0
1o o)

A" =(X +Y)"

For both

=X"+Y" by the note given IM
B" o" ..
= A—al)+ A—pBI) by (i
ﬁ—a( ) a—ﬁ( BI) by (i)
_ap o aB 1A
- a-pf
)
12. (@ () OM=(I-a)i+dj 1A
ON =b(i+j+k)
MN =b(i+j+K)~[(1-a)i+aj]
=(a+b-Di+(b—-a)j+bk 1
(i) AB=j-i
MN-AB=0
[(@+b-1)i+(b-a)j+bk] (j—i)=0 IM
—a—-b+1+b-a=0
a=l 1A
2
MN-0C =0
[(@+b-Di+(b-a)j+bk]-(i+j+k)=0 IM
a+b-1+b—-a+b=0
p=Lt 1A
3
Alternative Solution
ABXOC = (-i+j)x(i+j+k) IM
=i+j-2k
N 11 (ABx0C)
atb-1_b-a_b M
1 1 -2
Solving, we get a=% and b=—. 1A+1A

3
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Solution

Marks

Giy My =—ti-Lijrlk
6 6

() ©

(ii)

1
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3
The shortest distance between the lines AB and OC
[
2 2 2
B et TP et N 0 M
6 6 3
6 1A
6
&)
ABXAC = (=i +j)x(j+K)
=i+j-k 1A
Let the intersecting point of the two lines OG and MN be P.
Since P lieson MN, let MP = AMN . M
OP =OM +MP
=li+lj+/1 _—li—lj+lk
2 2 6 6" 3
_3A AL A 1A
6 6 3
Since P lieson OG, 55 // (EXA_C:) .
3-4__4 M
6 3
A=—
Alternative Solution
Since P lieson OG, 55 // (EXA_C:) .
Let OP=t(i+j-k) M
— 1 1
MP=t(i+j-k)—| —i+—]
(i+j-k) (2 21]
Al Rl 1A
2 2
Since P lieson MN, MP // MN .
2t—1
2 -t
e ' M
-1 1
6 3
r=1
Hence the coordinates of P are (1,1,-1) . 1A
(&)

D)
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Solution Marks
13. (@) Let u=x—p . 1M
. du=dx
When x=0, u=-p ; when x=2p , u=p .
2p 14
J f(x—p)dx=J. f(u)du 1A
0 -p
=0 since f is an odd function 1
2p
o | G- p+glde =0+ 1gxly
=2pq 1A
(€]
tan x — -
V3
\/§+tan(x—76[j ﬁ+1+itanx
(b) - i M
\/g—tan[x—n-j ﬁ_ tanx—ﬁ
6 1+ﬁtanx

_ 3+x/§tanx+ 3tanx—1
3+\/§tanx—\/§tanx+1

_ 1+x/§tanx |
2
2
z z x/g-i-tan(x—ﬂj
(©) j31n(1+ﬁtanx)dx=j31n — Y72 ldx by(b)
0 0 \/g—tan(x—n-j
6
z x/g-i-tan(x—n-j
=| 3 In————<+In2|dx M
0 \E—tan(x—”j
6
Consider f(x)=lnM .
x/g—tanx
\/§+tan(—x) 3
f(-x)=In———
\/g—tan(—x)
x/g—tanx
=ln———
\/§+tanx
-1
—1n x/g-i-tanx > IM
\E—tanx
__ln\/5+tanx
x/g—tanx
=~ (x) )
. f(x) isan odd function 1A
z 2 x
5 j31n(1+ﬁtanx)dx=j 6[f(x—g]+ln2}dx
0 0
:”1;2 by (a) 1A
(4)
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Solution

Marks

14. The volume of the solid of revolution

h
=7zj 25-y)dy
0

{ d|
y
=7 25y——}

3 0

IM

3
= (25h —h—Jn' 1
3
@)
h3
(b) (i) By(a), V= 25h—? 7 for 0<h<4
AV _[psdh_j2dn), 1A
dr dr dr
When h=3, 8= (25—3%7;%
dh_ 1
dt 2x
i.e. the rate of increase of the depth of coffee is ZL cms™ . 1A
V4
(ii)) Let x, I, r and & be the lengths as shown in the figure.
x*+4%=25
x=3 1A
. . x 6
By similar triangles, —=—— M
[ 8+!
24431 =6l
[=8
By similar triangles, T - 6
h—4+1 8+I
,e 3(h+4) 1A
8
3 2
v=| o5 -G |p 2D Py Z o) M
3 3 8 3
Alternative Solution
Locating the origin at the centre of the base and the x-axis along the base of
the frustum, the equation of a slang edge of the frustum is
y—0 _ 8§-0 M
x=3 6-3
3
x= g(y +8) 1A
@’ IH 9 2
V=254)-———|t+x —(y+8)°d IM
{ @-= . @y
54
_ 2367 +9_7L' (y+8)
3 64 3
0
ie. v =10 3T Ly 1
64
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Solution Marks
(i) After 15 seconds, ~09% +3% (124 4)* —2ax15=10%7 3% 43 M
64 3 64
37 44y} =1927-30
64
1
h+4:%§ﬁﬁﬂgr 1A
V.4
h=11.73>4
y 1097 37 44y
3 64
av = 9_7[(;1 + 4)2 dn 1A
dr 64 dr
172
After 15 seconds, —2=9—7[ 4 M } %
64 V3 dr
dh -8
dr L 2
or3 (647 -10)3
=—0.0183
i.e. the rate of decrease of the depth of coffee is 0.0183 cm s 1A

dan
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