HE 2 EFHd RTEB
HONG KONG EXAMINATIONS AND ASSESSMENT AUTHORITY

2012 £ & % b 8 % 8 =
HONG KONG DIPLOMA OF SECONDARY EDUCATION EXAMINATION 2012

B8 EMHEH
En= (RERAMES)

MATHEMATICS Extended Part
Module 2 (Algebra and Calculus)

.

MARKING SCHEME

ARABS2ENBESARALRERSTEARZIANBRE HEER2EZH - BE
BETHREELER  HRHATE2FR{EALEHAGFANABREZHE  ARTE
¥ BAYIR  EEAER THREERHATE2ETEAZRLET D - BEEREK
KL EXH > AER/ HETEERAER HBLABURKATESZTHAREER L
PEAEEER > EHES EEFONSERE  BRAFRAKFTEA > THES
AEEEMEENEEREGCE - Wit ARBFSHAESR/ZEENGE BT L
A -

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
f(x)=e**
2(0+h) _ ,2(0)
£0) = lim &——¢% "~
© hl—I>I<1) h ™M
2h 2h
. e 1 e’ -1
= lim 2 IM i
o Accept 'lllir(l) P
= 1A
3)
1+ ax)" =1+nax+-”—("2—"~12(ax)2+--- IMHIA | 1Afor 772D
Hence na=6 and maz =16 . M
2
Solving, n(n-1) (Ej =16
2 n
18(n-1)=16n
n=9 1A
Therefore, a =§ . 1A
)
For n=1,
LHS.=1x2=2 and RHS.=1(1+1)=2
- LH.S. =R.H.S. and the statement is true for n=1. 1
Assume 1x2+2x5+3x8+---+k(3k—-1)=k*(k+1) ,where k is a positive integer. 1
I1x242%x5+3x8+ -+ k@k-D)+(k+D[3(k+1)-1]
=k*(k+1)+(k+1)(3k+2) by the assumption 1
=(k+1)(k* +3k+2)
=(k+1)*(k+1+1) 1
Hence the statement is true for n=k+1 .
By the principle of mathematical induction, the statement is true for all positive integers . 1 Follow through
)
@ [Flax- J‘[Hl)dx M
x x
=x+ 1n|x| +C 1A
() Let u=x>-1.
du =2xdx
3
[ —ae= [t 1A
x° -1 u 2
=—;-u+—21-1n|u|+C by (a) M
=l(x2—l)+lln‘x2—l|+c 1A | OR lx2+lln‘x2—l‘+c
2 2 2 2
®)
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Solution Marks Remarks
_ x4+ x+1
x+1
=x+— M
x+1
aRe 2
d_y= 1 . 1A x +2;c
dx (x+1) (x+1)
d—y=0 when x=-2 or 0
x : x<-2 | -2 | 2<x<-1 -1 | -1<x<0 x>0
dy ! i M
-1 >0 0 <0 undefined; <0 >0
dx '
Alternative Solution
dy__2
A’ (x+1)°
@+ 2 e ,, M
When x=0, 92 -250! when x=—2, 32 - 2<0!.
dx? o ?
Hence (0,1) isa minimum point. 1A
The vertical asymptote is x=-1 . 1A
lim L=0 Accept lim—1—=0
x—tw0 X +1 x—o x+1
.. the oblique asymptote is y =x 1A
6
(a) Let the radius of the water surface be acm .
By considering similar triangles, a-3 = Ll . IM
4-3 10
. h+30
ie. a=
10
2
=£h32+3 h+30 N h+30 M
3 10 10
= ;%h[900+ 30(h+30) + (h* + 604 +900)]
= Z_ (K +90K* +2700h) 1
300
® Yo7 @ r180n+2700) L IM+1A
de 300 dr
V4 2 dh
Tr =—I[3(5)" +180(5) + 2700]—
™ 300[ Q) (5) ]dt
dn_4 1A
de 7
i.e. the rate of increase of depth of water is gcm s,
(6)
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Solution Marks Remarks
(a) The area.of the parallelogram OADB
= |(6i+2j-K)x (2i+ j)| M E
= li-2j+2K| ] F
=12 +22 422 / /
=3 1A
7
(b) The volume of the parallelepiped O4ADBECFG O A
=(6i+2j—-k)x(2i+j)-(5i—j+2k) IM
=(i-2j+2k)-(5i— j+2Kk)
=1-5+(2)(-D+2-2
=11
Hence, the distance between point C and plane OADB is % . IM+1A IM for height = V(l))lume
ase
)
1 1 1]0
(a) The augmented matrix is
2 -1 516
1 1 1]0
~ IM
0 -3 3|6
11 110
01 -1|-2 .
Let z=t¢ ,where ¢ isareal number. Then y=¢r-2 and x=2-2¢ . 1A OR Solution Set =
{(2-2t,t-2,1):teR}
(b) Substitute (x, y,z)=(2-2¢,t-2,¢) into the last equation: M
2-20)-@-2)+A@)=4
A-3)t=0
When A#3, t=0.
(x,yaz)=(27_2’0) 1A
When A =3, ¢ can be any real number.
(x,y,2)=(2-2t,t-2,1) 1A
Alternative Solution
1 1 1/0
The augmented matrixis {2 -1 5|6
1 -1 214
1 1 1 |0
~l0 -3 3 |6 IM
0 -2 A-1|4
1 1 1 0
~0 1 -1 (-2
00 A-3|0
When A#3, z=0.
(x’yyz)=(2y_230) 1A
When A =3, z can be any real number.
(x,y,z)=(2-2¢t,t-2,t) , where ¢ is areal number. 1A
&)
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Solution Marks Remarks
9. (@ jxsin xdx = x(—cosx) — I(— cos x)dx M
=-xcosx+sinx+C 1A
w
(b) The volume = ﬂ'J' x sin xdx IM IMfor V=nrn Iyzdx
0
y .
= [-xcosx+sinx] § y=~xsmx
=7’ 1A
)
10. (a) Let F beapointon AB suchthat OF L AB . Let OA be x.
0
AF -1 and ZAOF =26 (properties of isos. A)
2 x ~0/360
1 ]
In AOAF , sin20=2 IM i
* 4y Y F B
Alternative Solution
In AOAB, ——=—2% v [[OR
sin4@ sin(90°-26) x° =x°+1° = 2xc0s(90° — 20)
1
x= 1
2sin 26 M
In AO4Y , 2L =— = @) M
sind sin(90° + )
Substitute (1) into (2): —Y—=—1 .1 IM
sind 2sin26 cosd
Alternative Solution
0
m aody , 2 -9 M
slme sméOO{:IY 9/ 30
In AOBY , — 2 =— M
sin36 sin LOBY
ZLOAY = LOBY (base s, isos. As) A y Y -y B
y _ 1-y M
sin@ 3sinf—4sin’ 6
3y-4ysin’@=1-y
4y(1-sin’6) =1
1
=—sec” @ 1
=%
(b) 0° <460 <180° M
0°< 8 <45°
—sec? 0° < y <—sec?45° since _sec’§_is an increasing function for 0° < 0 <45° | Accept using “<” sign
.1 1
ie. —<y<— 1A
PR
6)
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Solution

Marks Remarks
1-x 4
Il. (a =
@ | 2 3-x
(1-x)(B-x)-2-4=0 M
x}—4x-5=0
x=-1 or 5§ 1A
2
1 4Ya a
b) @ =-1.
a+4b=-a
1M
2a+3b=-b
a+2b=0 ¢)) 1A
1 4)c =5 ¢ Either one
2 3)1) U '
c+4=>5¢c Either one
2¢+3=5
c=1 )
a c
=1
b 1
By (2), a-b=1 3) M For a-bc=1
Solving (1) and (3), we have a=—§— and b=—_§l .
2
p=|3 1A
-1
— 1
3
l t
1 1 1 3
i) P7=7— 2
Z 4= _1 =
3 3 3
1 -1
=1 2 M
3 3
1 1 2 1
P‘l[l 4]1’:(1 2! 4J ’
2 3 3 3 2 3)-1 1
3
-2
1 1Y 2 1 -1)== 5
=5 10| 3 M | or |l 2] 3
— 1 3 3= 5
33 3 3
_[-1o 1A
0 5
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Solution Marks Remarks
1 4 -1 0
(iiiy P! P=
2 3 0 5
1 4 -1 0
=P P! M
2 3 0 5
1 a2 (-1 0) (-1 0y, (-10)
=P PP pt..p P
2 3 0 5 0 5 0 5
12 times
12
-1 0
Ay .
0 5
2
=1 1 -1
1 0 1 0
=3 L1l 2 IM | For 0
-1 0 5|37 7 05
— 1 3 3
3
2 5201 -1 2 1 1 -1
= 3 12 OR |3 5% 25"
o523 3 — 1\ 3
3 3 3 3
5242 2.52-2
3 3 81380209 162760416
= <12 12 1A R
5-1 2-5°+1 81380208 162760417
3 3
an
R AC+iaD T o
12. (a) E Let AG= 7 i
i + i
E Since AG lies on a median, Té=k AC+ 4B =k AC +22AD for some k. E
i . i C
E Comparing the two expressions of AG ,we get A =2 . !
e e e e e e e e e e e e e e e e —mm e e e b ] 1
— A +9A4D F| M
10 = AC+24D 1A
3 G
_ 0
_AC+AB
3 4  E D B
=W M For tip-to-tail method
Alternative Solution 1
Let M be the mid-point of BC.
Z&=—§-A—M 1A
_2 AC + AB
3 2
= “—"‘”—;ib—_—al IM || For tip-to-tail method
Alternative Solution 2
AG=0G-04 M
=a+b+c_ 1A For a+b+c
3 3
-2
_ b+c3 a 1A
S ) N,
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Solution Marks Remarks
(b) (i) Since O is the circumcentre of the AABC , OD 1 AB .
OD//CE 1 e
£4DOG = LCFG (alt. Zs, OD//CF)
Z0ODG = LFCG (alt. Zs, OD//CF) F
Z0OGD = LFGC (vert. opp. £s) G
ADOG ~ACFG (A.AA) 1 o
FG:GO=CG:GD (corr.sides, ~As)
=2:1 1A E D B
Giy Aq=AF+240 IM | For using (b)Gi)
AF =34G -240
=3 'E-%Z_a —-2(-a) M For using (a)
Alternative Solution 1
AF = AG +GF
= 4G +20G M For using (b)(i)
=b+c—2a+2.a+b+c M For using (a)
3 3
Alternative Solution 2
AF = AC +CF
= AC+20D M
= AC +0A+OB M
=(c—-a)+a+b
Alternative Solution 3
AF = OF - 04
=30G - 04 IM | | For using (b)(i)
_3.2 +b+e M
3
=b+c 1
AF -BC =(b+¢)-(c—b) M
2 2
-k -
=0 (v O is the circumcentre) 1A
AF L BC
AF is another altitude of AABC .
Alternative Solution
BF-AC = (BA+ AF)- AC M
=(a—-b+b+c)-(c—a)
2 2
=k -l
=0 (s O is the circumcentre) 1A
BF L AC
BF is another altitude of A4ABC .
F is the orthocentre of AABC . 1
®
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Solution Marks Remarks
2
—1+cos?
13. i =
3. (@ (@) tanu T
sin —
5
~1+1-2sin2 %
= 3 IM
. T
2sin—cos—
5 5
=—tanZ
5
-
=tan—
u="2 for Lcu<Z 1
5 2 2
2
1+cos-§—
(ii) tanv= e
sin—
5
1+2cos? = -1
= M
. T
2sin—cos—
5 5
V1
=cot —
5
=tan(£—£)
2 5
kY 4 -7
=— for —<v<— 1A
10 2 2
@
. 2 2
® G «x +2xcos?+1
x? ~l-2xcos2—”+cos2 2—7t+sin2 2
5 5 5
=(x+cos£7£)2+sinzz—7r 1A
5 5
. . 27
1 sin — | sin—
(i) I 527; dx:.[ 2 : T
P %% +2xcos =5 +1 ! (x+cos—”—)2 +sin? %
5 5 5
Let x+coszsz=sin2?ﬂtan9 1M
dx=sin—25£sec20d0 1A
2r
—1+cos— —r
When x=-1, tan9=—25 which gives 6="2% (by (a)(i)) M For using (a)
sin—” 3
5
2r
1+cos— 3
When x=1, tanf= which gives 6 =—(by (a)(ii))
. 27 10
sm?
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Solution Marks Remarks
1 sinz 3z sin22—”sec20
j > 5 dx= |10 3 > do 1A For integrand
7yl +2xcos?+l s sinz?ﬂ(tanzeﬂ)
3z
=015,
5
=z 1A
2
6)
. I . 27
. sin— 1 —sin =
© [ L dx=_[ S 1A
! x? +2xcos?ﬂ+l ! x? —2xcos?ﬂ+1
Let y=-x . IM
dy =—dx
When x=-1, y=1; when x=1, y=-1.
. In . 27
| sin— . —sin—
.[ 577: dx:f 52 —d
1x2+2xcos?+l ! y2+2ycos?ﬂ+1
Alternative Solution
. In .
) sin— ! sin—
£ 5 dx=£ 5 dx
' 4 2xcos 1 F 41 ! (x+cos7—ﬂ)2 +sin2 1%
5 5 5
Let x+cosls7-r—=sin7T”tan0 M
dx=sin7?ﬂsec20d6
When x=-1, 9=3—ﬂ;when x=1, =i. 1A
10 5
1 sin7?” - sinz%sec20
_[ dr=[,2 do
kY3
1x2+2xc:os7?”+1 10 sinz%(tanzedrl)
=“—2” by (b)(ii) 1A
(3)
y=hx?
dy -1
— = kpx? 1A
dx P
The slope of the tangentto [" at 4 is kpa?™' .
P _
_ka_._9_=kpap—1 M
a—(-a)
p=t 1
3)



Solution Marks Remarks
(b) (i) Let P(0,¢) be the centre of C.
AP=2
(k - t)2+(1 0)? =22 1M OR t=k++4-1
__________________ y
k=t==5 for |3 Gejected) M
Slope of AP = kot
1-
Slope of AB —% (by (2)) IM
k
(k—t)3=—1 @) 1A
Substitute (1) into (2): (/3 )g =-1
Alternative Solution
According to the figure, LROB=/ZRAP = % .
ZORB=ZARP  (vert. opp. £5)
ZRBO = ZRPA and let the anglesbe 0 . IM
Since PA=2 and QA=1, 0=% 1A
Slope of AB =§ (by (a)) M
anZ =k
6 2
g2 !
3
y
(ii) The shaded area
= area of APQA + area on the left of ' from O to 4 — area of sector PAS M
1 2BV
LSRR o i N P A R N, (v IM+1A
2 Jo {2_3@] V-3
23
31 3 .
_3 + i[_y_} _r M
2 43, 3 B(-1,0
)
Alternative Solution 1
t=k+3 y
53
3
The shaded area
= area of trapezium OFAP — area of sector PAS area under I" from O to 4 IM P(0, 1)
\
_1f243 i ) - (2)2 z '[2‘/_ IM+1A
2( 3
7\/—__75_4‘/_ M B(-1,0
6 3 9 0
0
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Solution Marks Remarks
Alternative Solution 2
t=k++3 Y
_53
3
The shaded area
=area of AOAP + area of AOAF - area of sector PAS —areaunder I fromOtoff 1M P(0, 1)
1 1
1[5 )+ —(1) 2‘/_ (2)2£—J.&x2dx IM+1A
21 3 2 . 6 0o 3
56,55z s 3 B(-1,0
2 IM 0O
6 3 3
0
Alternative Solution 3
t=k+ﬁ
53
3
53 )
The equation of C is x2+[y—T} =4 1A
Hence, the equation of /ZS\’ is y~——x/4—
1 1
The shaded area = I(%—V -x2 ——z——g/—gxzjdx IM For A= J-ydx
0
. y
For J'«/4—x2dx et x=2sing .
0
dx =2cos¢ d¢
When x=1, ¢=%;when x=0, ¢=0. P(0, )\
1 T
.[ Va-xtdx= F\/4—4sin2¢ 2cos¢ dg IM
0 0
: B(-1,0
- J: 2(1+cos2¢) dg 5
r
=[2¢ +sin24] §
r 3
= — 4 —
3 2
Hence, the shaded area
371
_ 5\/§x_4‘/§x2 - 1;@ M
3 9 3 2
0
_13_‘/__5 1A
18 3
®
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