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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. Qur
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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General Instructions To Markers

1. Itis very important that all markers should adhere as closely as possible to the marking scheme. In many cases, however,
candidates would use alternative methods not specified in the marking scheme. Markers should be patient in marking these
alternative answers. In general, a correct alternative answer merits all the marks allocated to that part, unless a particular
method was specified in the question.

2.  Inthe marking scheme, marks are classified as follows :

‘M’marks — awarded for knowing a correct method of solution and attempting to apply it

‘A’marks - awarded for the accuracy of the answer

Marks without ‘M’ or ‘A’ - awarded for correcily completing a proof or arriving at an answer given in the
question.

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

4. The symbol should be used to denote marks deducted for poor presentation (pp). Note the following points:

(@) In Section A, at most deduct 1 mark for pp in each question, up to a maximum of 2 marks.
In Section B, at most deduct | mark for pp in the whole section.

(b) In Section A, deduct only 1 mark for similar pps for the first time that it occurs, i.c. do not penalise candidates twice
in Section A for the same pp.

{¢) In any case, do not deduct any marks for pp in those steps where candidates failed to score any marks.
(d) Some cases in which marks should be deducted for pp are specified in the marking scheme. However, the lists are by

no means exhaustive. Markers should exercise their professional judgment to give pps whenever applicable.

5. In Section A, The symbol @ should be used to denote marks deducted for wrong/no units in the final answers (if
applicable). Note the following points:

(a) In Section A, at most deduct 1 mark for wrong/no units.

(b) Do not deduct any marks for wrong/no units in case candidate’s answer was already wrong.

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

(b) In case 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 the first time if happened. Inany
case, do not deduct any marks for excess degree of accuracy in those steps where candidates failed to score any
marks.

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

8.  Unless the form of answer was specified in the question, alternative simplified forms of answers different from those in the
marking scheme should be accepted if they were correct.
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Solution Marks Remarks
4
1. jx ¥ x%-izjdx 1A
x? X
3 n+l
S S IM+1A | IM for _[x”dx=x
3 0x n+1
(pp-1) if ¢ was omitted
3)
0 -2
1|1 -3
2. The area of A4BC = — 1M e
212 0
0 -2
1 .
B O W I O Either one
- ) [Either one |
=2 1A
-2
2 0
The area of AACD = i <
2k Kk
0 -2
= l(:zk -2k +4)
2
=2
Hence the area of the quadrilateral ABCD=2+2=4 1A »
A
Alternative Solution
0 -2
I g ~Dkk)
The area of the quadrilateral ABCD = % 2 0 1M C (2,0) L x
k k g
0 -2
, {4(0,-2)
=—(2k-2k+2+6) 1A
2 e B(1,-3)
=4 1A
3)
3. cosx—+2cos2x+cos3x=0
208 2xcos x —/2 cos 2x = 0 M For sum to product formula
Alternative solution
cosx—+v2cos2x+cos3x=0
cosx—v2cos2x +cos2xcosx —sin2xsinx =0 IM For compound angle formula
COSX — cost(«/E —cos x)— 2sin® xcosx =0
cos x(l ~2sin? x)-i— cos 2x(cosx - «/5) =0
cos 2x(2cosx = ﬁ): 0
cos2x=0 or cosx=—22— 1A
2x =360°1+90° (or 180°2+90°) or x=360°2145° IM For any general solution
x=180°n%45° (or 90°n +45°) or 360°n+45° 1A Accept radian measure:
ie. x=180°1+45° (or 90°n+45°)] nx tf or 2n7 % %
)
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Solution Marks Remarks
2 2 _
4, —'CL(XZ +1)= lim [(X+AX) +I]—[JC +I] 1M For M
dx Ax—0 Ax Ax
2 2 2
= Ty 2 2xie (Ax) o 1M For expanding (x+ AJnc)2
Ax—0 Ax
OR
= lim (x+Ax—x)(x+Ax+x) 1M For factorizing (x+Ax)2 —x2
Ax—0 Ax
= AI;E:O(IZJC + Ax) 1A (pp-1)if lim was omitted
— , Ax—0
=2x 1A or written improperly
4
5. Form=1,
LIS sl ol 1
a-1 a a(a—-l) a(a-—l)
RES mt
a(a - 1)
.. L.LH.S. =R.H.S. and so the statement is true for n=1. 1
Assume a Lz ----- Lk " : , where k is a positive integer. 1
a-1 a g4 a a (a = 1)
1 1 1 1 1 1 :
S = - by the assumption 1
a-1 a 42 a*! ak(awl) gk Y P
_a=(a-1)
ak+] (a e 1)
1
= 1 Follow through
aic+1 (a o 1)
Hence the statement is also true for n=k+1.
By the principle of mathematical induction, the statement is true for all positive integers n. 1
&)
6. sin2x=cosx (. IM | For finding intersection
} 2sinxcosx=cosx 1
i (Zsinx—l)cosx=0 E
E sinx=% or cosx=0 E
i Alternative solution E
'] sin 2x = cos x '
| P3 . z i
1| cos E_ZJC =cosx (or sin2x=cos E_X ) IM |
1 ]
] ]
el et A Sl 2
x=% (for 0<x<%)ior x=£5 1A Accept x =30°
ivais = oo 1
b3
b
Hence the shaded area = J;Z (cosx—sin 2x)dx 1M For 4= I (y2 -n )dx
a
=z
=[sinx+M:|6 1A For i-(sin x_l_cosx]
0 2
| 1A
4
e
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Solution Marks Remarks
% AY
B (-2,4)
)
3
A4(2,1)
) > x
@ Cis 1(-2)+2(2) ’ 14)+20)) _ 2, -
1+2 1+2 3
(b) The slopes of 04, OC and OB are % ,3 and -2 respectively. 1M For finding 2 of the slopes
N\
0-(3) i
tan ZCOA =|——"21=1 IM fortan @ = |—1—2
1+(3) = > 1M+ I+mm,
2 (accept without absolute sign)
( ) (3) 1A for either value correct
tan ZBOC =
1+(-2)3) .
. tan ZCOA = tan ZBOC
Hence ZC0OA4 = 2ZBOC and so OC is the angle bisector of Z40B . 1 Follow through
Alternative solution (1)
04=+5,0C = 2*/_ ,OB =245, AC ‘% CB = 139 M For finding 2 of the lengths
2 3\
(s +[%] -(3)
|
cos ZCOA = =
2
3 1M+ IM for cosine formula
2 3 1A 1A for either value correct
b} {Lﬁﬁ ] (1)
1
cos ZBOC = et
2
w2
4 )
5. ¢08 ZCOA = cos ZBOC
Hence ZC0A = 2ZBOC and so OC is the angle bisector of Z40B. 1 Follow through
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Solution Marks Remarks
Alternative solution (2)
The equations of O4 and OB are y = %x and y =-2x respectively. M For finding both equations
2
= |=2(2 3
: : (3] @) 275
The distance from Cto OA is =
12422 3
} 1M+ 1M for distance formula
2 1A 1A for either value correct
2[ = 1+(2) o5
The distance from C to OB is e
22412 3
______________________________________________ J
Since C is equidistant from 04 and 0B, so £C04 = ZBOC ;
Hence OC is the angle bisector of £Z40B. 1 Follow through
Alternative solution (3)
The equations of 04, OB and OC are y = %x, y=-2x and y =3x respectively. 1M For finding 2 of the equations
The equation(s) of the angl_e_ly_sggt_og(_s_)_o_f_h_n_e_s_ij_aﬂnd OB is/ are
2x+y ___x- 2y i 2x+y _ x—2y E M
V2242 22ei2 i a?ard i22et
Le. y=3x [QI‘__JE_—_—_?_)_)H 1A
Hence OC is the angle bisector of ZAOB. 1 Follow through
Alternative solution (4)
O = 254+, OC = 24525 ,OB ==21+:4) by | EeEIIAnE S otthe
3 position vectors
04-0C = @‘ IO_C‘| c0s ZCOA
—§+2:\/§ 4?Ocos;ACOA IM
1
cos LCOA = —= 1A <
V2
0B . OC = |0_35‘ . |O_C,"| cos LBOC
_4 20 | For either one
H,;-+8 = JE_O_ ry cos LBOC
cos ZBOC = L S
V2
-~ c0s ZCOA = cos LBOC
Hence £C0A4 = ZBOC and so OC is the angle bisector of £40B . 1 Follow through
Alternative solution (5)
The areas of ACOA:ABOC = AC:CB M
%(OC)(OA)sin £C04 :%(OC)(OB)sin ZBOC = AC:CB IM || For area formula
%(oc)\lz2 +12 sin £C04 :%(oc (-2)% +42 sin ZBOC = AC: CB
V5 sin ZCO4:24/5 sin ZBOC =1:2
sin ZCOA =sin ZBOC 1A
Hence ZCQA = 2ZBOC and so OC is the angle bisector of Z408B . 1 Follow through
(5)
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Solution Marks Remarks
8. (a) BC=0C-O0B 1A OR BC =B0O+0C
= k(6i+3j)— (2i+6j)
=(6k-2)i+(3k-6)j 1A
(b) wBCLOA, ~BC-04=0 IM | Accept BC-OC=0
[(6k —2)i + (3% - 6)j]-(6i +3j)=0
(6k —2)6)+(3k-6)3)=0 1M
k= N 1A
3
Alternative solution
04% =45, 0B% =40,0C? = 45k , BC? = (6k - 2)* + (3k - 6)° M For finding 2 of the lengths
Since AOBC is aright-angled triangle,
so 45k% + (36k2 - 24k + 4)+ (9k2 -36k + 36)= 40 (Pythagoras theorem) IM
90k% — 60k = 0
k :% or 0 (rej.) 1A (pp-1) if arrow sign was
omitted in most cases
()
x2
9. (a) By Pythagoras Theorem, T+ y2 =25 1A
b - b, O +2y- o] =0 IM+1A | 1M for differentiation
2 dr dt
dE_ =4 )
dr x dt
By (a), when y=3, x=8 IM For finding x
dx 4.3
o =—(-2)=3
de],_s 8 -2)
Alternative solution
e 2y ﬂ =0 M 1M for differentiation
2 dx
dy =%
dx 4y
o
& _dr =4y Oy 1A
d dy x dr
dx
By (a), when y=3, x=8 1M For finding x
- R S
drlyos (;Sﬁ]
4.3
Hence the rate of change of the distance between 4 and B is 3 m 57! 1A Accept ;E =3ms™
y=3
(u-1y if ms™ was omitted
()
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Solution Marks Remarks
16. (a) The equation of the given line is —:—+ L M For any straight line form
X
i x)=y=2-=
bl=p=2=c
Hence the slope of the tangent at x =1 is f'(l) = % . IM+1A | 1M for substituting x =1
(b) There is only one turning point, with x-coordinate 4. 1A (pp-1) for (4,0)
It is a maximum point since the slope changes from positive to negative. 1A OR since f ”(x)= :2—] <0
(5)
11. (a) For 0<x<l,|x-1|=|x|-1 becomes
l-x=x-1 1A
x=1 1A
(b) For x<0, x—1|=|x|—1 becomes <—|
l-x=-x-1 For considering BOTH
Hence there is no solution in this case. | JA x<0 and x>1
For x>1,|x—1|=|x|Al becomes @hﬁi IM B
x=1l=x-1
which is true for all real x
Hence the solution in this case is x> 1. >
Combining all three cases, the overall solution is x> 1. 1A
Alternative solution y
¥ 3
= =1
y I x-1 I i
N
y=|x|-1 \,
N \'\. M For attempting to use
N N, graphical method
N
AN \./
<~ 0O i >x 1A For either graph
\_\ L
| -
R4
From the graph, we see that the condition for [ x—1|=|x|-1 is x21. 1A
©)
12, (1—2x+x2)”=(1—x)2” 1M For 1-2x+x =(1-x)
=1-2,C} x+2,Cy x2—2nC3 X2 e IM For bin. expansion up to x”
|% General term =, C, (- 1) x” M
o nlan-1)_ o IM | For ,,C, =66
2n° —n-66=0
N S
n=6lor — (rej.) 1A
R
Hence the coefficient of x° =—1,C3 M
=-220 1A
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Solution Marks Remarks
Alternative solution . ) )
y 5\ For grouping the trinomial
(1 -2x+x r = [1 + (— 2x+x )] IM expression into binomial
=1+,,C'1(—2x+):2)->-,,,C‘2(-2x~i»x2)2+nC3(—2x+x2)3 4o IM For binomial expansion
=1+,C (— 2x+x2)+,,C2(4x2 —4x> +---)+,,C3(—8x3 + )-1— up to (—2x+x2)2
=1-2,Cix+(,Cy +4,C3)x2 +(-4,C; —8,C3 x% ++--
+4@=66 1M For ,C, +4,C, =66
2n? —n-66=0
(n-6)2n+11)=0
S N
n=6lor — (rej.) , 1A
S !
Hence the coefficient of x> = ~4¢C, -84 C3 IM
=-220 1A (pp-1) if dots were omitted
(6) in most cases
o
13. (a) B=d
y=mx—-2m
nxt —mx+2m=0 *) IM For eliminating y
Since C intersects L at 2 distinct points, so A >0
ie. (— m)z —4(1X2m)> 0 IM Accept A>0
Alternative solution
LY+ m(4 - m)y +4m* =0 IM For eliminating x
Since C intersects L at 2 distinct points, so A >0
ie. m*(4—mf —4()am?)> 0 1M Accept A>0
m(m - 8) >0
m<0or m>8 1A
(b) (i) Letd,Band Mbe (x,y), (x5,2) and (p, g) respectively.
Since x; and x5 areroots of (*), s0 x; +xp =m. IM
Alternative solution
| = i [y _
x = o8 ERIA and x, = Lk Lo (or vice versa)
2 2 1M
S tx=m
_ X +Xg _m
2 2
g m o= m° —4dm
2 2
2 _
e Mis[ﬂ,m 4m] 1
2 2
(ii) If AB is bisected by the straight line x+ y =5, then
2
m m”—4m " 1A
Z 2
m? =3m-10=0
m=-2 or5 (rej. by (a))
ie. m=-2 1A
(7N
2007-CE-A MATH-9
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Solution Marks Remarks
14. (a) - AX LXB, . AX?+XB? = AB? |(Pythagoras Theorem) M C
AX? + xB% + BC? = 4B? + BC? IM
~» XB% +BC? = XC? and 4B” + BC* = AC? {(Pythagoras Theorem)
~ AX? + XC? = Ag_z ________________________ .
Hence AX L XC |(Converse of Pythagoras Theorem) 1
® |3
X
(b) () FB= \/ 3J_ )2 1)(3J5)c03135° =5 M
FB
sin AABF sin ZFAB
1 1 5 IM
sin ZABF  sinl135°
1
sin LABF =——
542
/ 3
.. C0s LZABF = (SJE)Z ! = 1A
sv2 5\2
Hence XB = ABcos ZABF
7 21
= BJE —_— = —m 1
( ISJE ) 5
Alternative solution (1)
FB = \/ 3\/_ )2 1)(31/5 )coslBS" =5 M For cosine formula
The area of AAFB = E l)(B\E)sin 135° 1A
3
2
1 3
Hence 5(5)(AX)= > M
ax =3
5
3% 21
Therefore XB = (3\/5 )2 _[EJ S —5— m 1
Alternative solution (2)
FB = \f 3J_ ) -2(1)(34_ )cosl35° =5 M For cosine formula
Let XB = x and therefore FX =5-x
In AMXB, AX? =(32) —x?
’ 1A
In AAXF, AX? =(1)* —-(5-x)*
~18-x2 =1-25+10x—x2 M
%= —2—1— m i
5
2007-CE-A MATH-10
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Solution Marks Remarks
(ii) By (a), since AX L XB,so AX L XC; and since AX L XF,so AX L XE
Hence the required angle (6) is ZCXE . 1A
9
5
tan LZCXB = —=
%)
5
1
= _3. 1A <
FX=5 22 = Ll
5 5
9 [
= Either one
tan ZEXF = i
4
5
7
— m .&
stan @ = tan(180° - £CXB - AEXF) M For @ =180°— LCXB — LEXF
= —tan(£CXB + ZEXF)
1 7
373
T M
| [l
4
=-5 1A
Alternative solution
By (a), since AX 1L XB,so AX L XC;andsince AX 1L XF ,s0 AX 1 XE
Hence the required angle () is ZCXE . 1A
2 2
-] B}
5 5
@ a || <
FX=5- ph_g
5 5
[7]2 (4J2 lEither one
EX == +|=
5 5
V65
e =
~ ECY=Cx? + EX? - 2(CXYEX)cos 6
2 2
52 = _7«/5 + -LE -2 ———-—TM --—@ cosf M
5 5 5 5
cosf = =L
V26
/ 2
s tan@ = 26;1 1M
=-5 1A
&)
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Solution Marks Remarks
| I A ¥
; . 2a-b T
15. (a) The distance from Pto L; is - (*). 1A I
¥y22 + (17 | 4
Let 4 and B be the intersections of C and L, and M be the foot of perpendicular Paig s,
of Pto AB. Then AM = —;—AB (line from centre L chord bisects chord). M
2a-b)’ A
Hence ( :1/_ ) +(4\/§ )2 =2 (Pythagoras theorem) 1M o P
5
2 2
i 2ot —4ab+b” +400 1 Withhold if the absolute
5 sign of (*) is missed
(3)
(b) (i) The distance from Pto L, is Rkl 1A Withhold 1A if the absolute
}22 +12 sign was omitted OR (x, ¥)
was used instead of (g, b)
2a+b
Since C touches L;,s0 r= : M ra
ince C touches L, ,so N L, 1,
2 2
‘-r2=4a +4ab+b 1A
5 Py
8/,
Alternative Solution C
: : 2 2_ .2 C oy =
Solving C:(x—a)* +(y—b)* =r% and L, : y=-2x, we have
x* —2ax+a® +4x® +4bx+ b =r2. =
5x2—2(a—2b)x+a2+b2—r2=0 1A 9 g
A:4(a—2b)2—4-5(a2+b2—r2)=0 M For A=0
a? —4ab+4b2 = 5(a? +52 - r2)
2 2
_.r2=4a +4ab+b 1A
5
2 _ 2 2 2
By (a), 4a” —~4ab+b +400:4a +4ab+b M
5 5
ie. ab=>50 1A
Hence the equation of the locus of P is xy =50 .
(i) 1 C is smallest when the chord is in fact the diameter of C,’
ii.e. when Plieson ;. ' IM Can be omitted
Hence P satisfies xy =50 (from (b)}i))and L; : y =2x IM
Solving, (x,y)=(~5,~10)or(5,10) 1A
2007-CE-A MATH-12
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Solution

Marks
Alternative Solution

2007-CE-A MATH-13

From (a) and (b)(i), > ;{4612 —4(50)+ ﬁ) +4oo} M

a? +4O+ﬂ)—0-

02
dr 8a 1000
§ Tt B
da 5 03

() IM
When e =0, a* =625 whichgives a =415
a

2 2

From (¥), ru + [ﬁ]
daz da

d%r 4

a
_1{4+ 1500}0
o B Ry >
a=%5 |2 (i5)

1500

4
= — 4 ——
5

4

da

Hence when C is smallest, » is minimum and that occurs when a =25
Therefore the centre is (a,b) = (— 5,— IO)or (5 10)

1A

- by (a), r? =80

Hence C is (x+5)* +(y+10)* =80 or (x-5)

-5 +(y-10)? =80 1A
fe. x>+ +10x+20y+45=0

&)
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Remarks

Accept using sign test

Withhold 1A if the condition

of minimum was unchecked
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Solution Marks Remarks
16. (a) (i) The area of the minor segment enclosed by PR and PR
= %(1)2 (26)- -;- (1)1)sin 26) 1A
=6- L sin 28
2
A= ﬂ(])z — n(cos 9)2 = (9 ——;—sin 29} 1M For 4=C|-C; —segment
.2 1 :
=7z sin 9—€+~2~sm29 1
., d4 : 1
(ii) Y (2 sin 8 cos 6)—1+5(cos 29)(2) 1A
= 7sin26-1+(1-2sin? 6)
=msin20~2sinfcosftan
= (71' —tan )sin 20 1 Follow through
(5)
{b) Since 0<28<m,s0 sin28>0. 1M
.'.%=0when tan@=r 1M For iA—=O
dg dé
2
A
3—2 = (7 —tan @)2 cos 20)+ (— sec’ B)Sin 20
=27 —tan #)cos 26 — 2 tan &
2
-q—f =0-2z <0
dé tan f=x
Alternative Solution
'.'EA:-:»O when O<tanf <71,
de
and E«:0 when tané >,
dé
Therefore A attains its greatest value when tanf =7 . 1A
(3)
. ) N
{c) The perimeter is s =PQOR + PR + circumference of C,
=27 —20+2sinf+2mcosf 1A
. . 7
When 4 is max., tan 8 =& which gives cos @ = and sin @ =
1+ 72 Vitrz?
-gf—=*2+20059-27rsin9 IM
de
. ==2+ 2__ 2 %
de tan §=x Vitz2  A1+x2 E=—2(14c059+7rsin )
1~ ~7.38 #0 IM <0 forany 0<@< %
Alternative solution
At @=tan"' 72126, s~ 27 -2(1.26)+25in(1.26)+ 27 cos(1.26) 1M
~7.57
At 0=12, s =27 -2(1.2)+2sin(1.2)+ 27 cos(1.2) IM  ||Canuseany 6 for 0 <8 <1.26
~8.02 > 7.57
Hence s will not attain its greatest value when 4 attains jts greatest value.!
'The student is incorrect.! 1A Follow through
(4)
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Solution Marks Remarks
7. & oM=21" 1A
0))]
o == 2 —
® (D OP=§a and OQ=kb
3(3a)+4(kb)
L0G=N3 /S M
3+4
_ 2a+4kb 1A
7
(i) Since O, G and M are collinear, so
3)_(3)
7 A7 M
1 1
z) G
Alternative Solution
Since O, G and M are collinear, so
0G-AB=0
2a+4kb-(b——a)=0 M
4kfp|* +(2-4k)a-b—2a)* =0
~.a-b=(1)1)cos 60°=%
-, 4k(1)? +(2—4k(%]2(1)2 =0
=l
2
.00 = 1y
’ 2
.FQ:%b——a 1
4)
() (@) a-b= (1)(1)00360":% 1A
—2
IPQ| =(lb—ga} lb_iaj IM
2 3 7 3 J
=L =24 b+ 2pa?
4 3 9
Lisg I(IY Hug
= — 1 e iy 1
L0 -2(3) 50
_3
36
|FQ) - i?— 1A

2007-CE-A MATH-15
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Solution Marks Remarks
2
(ii) ,WIﬂ/lz—(%J =§ 1A
PO-OM = ip_Q'[tW cos LOGM
[lb—za]-[a+b]=[£]{£)ccs£QGM IM
2 3 2 6 2
-@coségGM = -1—|bl2 iy -b—l|a|2
12 4 12 3
BRI SER N RS YAV
N 4() 12[2] 3(1)
! 1A
8
-3
i Z0GM =——
cos L 2@
- ZOGM =104° (correct to the nearest degree) 1A

Alternative Solution
1 1
0Q=|=b|==
Q 2 2
oQ __ Qor
sin ZOPQ  sin ZQOP
K]
2 -_6 iM
sin ZOPQ  sin60°
sin ZOPQ = -§£ 1A
213
Alternative Solution
OP=1 (L) =
2+1) 3 Marking Criteria
- 00% = 0P? + PQ? —2(0P)YPQ)cos LOPQ P
I an 120.
'12_22_\/5222_\]5 £OP M o
“l2) |3 o 6 13 6 a8 Q 1A for any ONE relevant
side / angle correctly found
5
LOPQ=—= 1A
= e 2J13 1A for ALL relevant sides /
angles correctly found
ZLOPQ = 46.1° (since ZOPQ is acute from the figure) A o A E
Since M is the mid-point of AB, so LZAOM = ZBOM =30° 1A or £0
. ZOGP ~180°-30°-46.1°=103.9°
Hence ZQGM = ZOGP =104° (correct to the nearest degree) 1A
)
2007-CE-A MATH-16
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Solution Marks Remarks
18. (@) y= 24x —x
d_1 4 1A
o
': For horizontal tangent, = =0,
b2 x=r 1
1
.. —=—1=0 which gives r =1 1
Jr
(2)
(b) (i) Areaunder Cj is ZJ_ ) 1A
. 1A
6
Areaunder C; is J [ 243 -x-(3- x)]dx IM
1 3
|: 3 x 2 -3x+—= xz}
2
2
=2
6
Alternative Solution
Since C, is the reflection of C; about the line x = % , S0 the area under
C5 equals the area under Cj. IM
5
So the area of § = 4[gj+2(1 1)
d8 1A
3
3 2 b
(i) v@lume_z{ J'(2J§ xf de + 2(1)2( jz[zds—x-(3—x)] dx} IM+IM | IM for ¥, :;rj s
a
3 3 1M forV:l[Vl +7r(1)2(1)+ Vz]
=2 j] dx—dx2 +x2 |+ Z4+ 2 .[3 43-x)-4(3-x)7 +(3-x)? |dx 2
270 2 20
1A

1
5 . .
_Al, 2 85 Vsl m Al oo v 8n Y 1o o
_2|:2x 5x +3x} +2+2|: 2(3 x) +5(3 x)z 3(3 x) ‘

2007-CE-A MATH-17

D RMETZR FOR TEACHERS’ USE ONLY



= 1 e i FOR TEACHERS’ USE ONLY

Solution

Marks

Remarks

Alternative Solution

Volume = -;-[2 z J';(zﬁ —xfde +7(1)? (1)]

3

I Sk
=7£J 4x—4x2 +x? |dx+ 2
0 2

IM+1M

1A

(iii) The volume of the middle part is g—gar (by (i1)).

Areaof 8} is —1~:r(1)2 =Z
2 2

. . (3= T

Hence the length of the middle part is [—) / (J

90 2
1 37} 49
L0Q==3-—=|=—1=
e 2( 45) 45
.'.0Q:0P=:4-?—:3=49:135
45

3
45

IM

1A

Alternative Solution

The volume of the first part is 3—;:: (by (ii)).
[ Y
By (ii), the volume formed by C; is =« I0[4x —4x2 +x° ]dx

Areaof S is l7r(1)2 =Z
2 2

Becce G0<lisi| B | |7
90 30 )/ 2

: 49
00 =—
Q 45

~00:0p=22.3-49.135
45

_lir

C 30

M

1A

2007-CE-A MATH-18
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4.5
1M for ¥, =Jrj yodx
a

IM for ¥ = %[21/1 + (1) (1)]
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SUPPLEMENTARY NOTES (1)

Marking Scheme
) 1A
Sample 1 Sample 2
x=42 v 1A x=1414 X | 0A
=1414
Marking Scheme
(a) T IM
(b) Substitute: x =+/2 IM
y=43 1A
Sample 3 Sample 4
(a) v | IM (a) M
x=1.414 x | oA x=+3 X | 0A
(b) Substitute: x=1414 | v |'IM (b)  Substitute: x=+3 |V |IM
y=43 v | 1A y=43 X | DA
Marking Scheme
(a) : 1M
Xi=2 1A
(b) 1M
gk 1A
Sample 5§ Sample 6
@ o X oM v IM
------ x 0A x=2 v 1A
(b) v 1M v IM
X =2 X 0A y=4 v 1A
v M
y=4 v 1A
Final Answer
Like terms are not collected Answers were not simplified
12x—3y+2=10x+1 Q_xcos(x2+1) ™
- dx 52
x=2nr+——— 0A
2 4 L4 >(pp—1)
y—6sin @ = (cos @)(x -2 tan &) 8
20x-30y=0 )




SUPPLEMENTARY NOTES (2)
Section A Question 5

Part I
1. n=1, P S S L 1
a-1 a g? a” a"(a—l)

The statement is true for n=1 . X
2.  Assume / Let the statement be true for n=1. X
3.  Assume / Let the statement be true for n=1. v (p-1)

b1

a-1 a ala-1)

The statement is true for »=1 .
Part II

1 1 1 1 1 !

4, ——-—- e S S (NOT an assumption) b 4

a-1 a g a a (a - l)

5. Assume (OR let / when / if / suppose) the statement is true for n=4k . (k NOT defined) |+

6.  Assume the statement is true for some / any / all positive integer(s). v
Assume the statement is true for some / any / all integer(s). v (pp-1)
Assume the statement is true for some / any / all integer(sy k. v (pp-1)
Assume the statement is true for some / any / all integer(s) a. v
Assume the statement is true for #» =% , where k is real / a constant. be

7. Assume n=k./Assume n=k istrue./ Assume n istrue for k. v (pp-1)

8. Assume n=4k,/Assume n =k istrue, /Assume » istrue for k,

1 1 1 1 1
. . S SR L B S v
a-1 a g? a* ak(a—l)
Part I1T
9.  The statement is true for all real numbers /all integers / any integers. X

10. The statement is true for all #n /all integers n. v






