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GENERAL INSTRUCTIONS TO MARKERS
It is 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 solutions. In general, a correct alternative
solution merits all the marks allocated to that part, unless a particular method is specified in the
question. :
In the 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 correctly completing a proof or arriving at an answer given
in the question.

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

The symbol should be used to denote marks deducted for poor presentation (p.p.). Note the

following points:

(a) At most deduct 1 mark for p.p. in each question, up to a maximum of 3 marks for the whole
paper. ' :
) For similar p.p., deduct only 1 mark for the first time that it occurs, i.e. do not penalise

candidates twice in the whole paper for the same p.p.

(c) In any case, do not deduct any marks for p.p. in those steps where candidates could not score
any marks.
(d) Some cases in which marks should be deducted for p.p. are specified in the marking scheme.

However, the lists are by no means exhaustive. Markers should exercise their professional
judgement to give p.p.s in other situations.

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

(a) At most deduct 1 mark for wrong/no unifs for the whole paper.

()] Do not deduct any marks for wrong/no units in case candidate’s answer was already wrong.
Marks entered in the Page Total Box should be the net total score on that page.

In the Marking Scheme, steps which can be omitted are enclosed by dotted rectangles '.____._____},

whereas alternative answers are enclosed by solid rectangles : .

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

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

Unless the form of answer is 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
L. Ed;(J}') _ lim o frrdxodx 1A Withhold this mark ifA:ii  is omitted

lim Jx+Ax—J;,Jx+Ax +\/;

= ( ) 1A
Ax =0 Ax Jr+ax+dx For simplification only
_ lim 1 1A
AX—)01/x+Ax+\/;
1
= — 1A
2/x
B S
a+fi=2
2. { 1A
aff=17
Let the equation be x* —Sx + P =0, where S =(a+2)+(F+2) IM
and P=(a+2)(f+2).
S=(a@+2)+(f+2)
=(a+p)+4 < IM
=6
P=(a+2)(f+2)
=af +2a+ f)+4 - <
=7+2(2)+4
=15
. The equation isx—6x+15=0. 1A
N e solution (1
X¥-2x+7=0
J‘_2¢,/4-4(7)
2
1A
=1 6i
The roots of the required equation are
1+J6-i+2=3+ﬁi
IM
and  1-v6i+2=3-6i.
.. The equation is
[x—@+V6)][x-(3-V60)]=0 M
[(x-3)-V6i][(x-3)+ 61} =0
(x-3)?-(f6)*=0
x1-6x+9+6=0
x2—6x+15=0. 1A
N - Won )
i Put y=x+2 E 1A (can be omitted)
The equation is
r-2)7~2(y-2)+7=0 M
Pl -4y+4)-2y+4+7=0
¥y -6y+15=0 1A
-4
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Solution

Marks Remarks

3. @’ -6a+2k=0 ————— )
a?-Sa+k=0 ——-——-— @
@-() a-k=0

a=k

IM

A] - Tution for 1
Let a, f, be the roots of x* - 6x+2k =0
atpf =6 - (3)
apf =2k -----(4)
Let a, B, be the roots of x> ~5x+k=0

atfy=5 - &)

ap=k --- ©)
@ =(): B+f =1 ()
@-©):aB-B)=k - ¥
Substitute (7) into (8), a = k.

IM For attempt to find a

Substitute a =k into (1).
k2 -6k+2k=0

K -4k=0

k=0 or 4.

OR substitute into (2)
iM

1A

\ltemative solufion for 3nd

Substitute a =k into (4).

kB, = 2k

k=0 or B=2

From (3), k+2=6
k=4

k=0 or 4.

IM

1A

N - ufion for 0.3
a’-6a+2k=0 - (1)
a’-Sa+k=0 -—(2)

6a—a?

From (1) : =k

From (2): Sa-a® =k
6a - a?

5"
a’-4a=0
a=0 or 4
When a=0,k=0.
When a=4,k=4.
In both cases, a = .
k=0 or 4.

Sa—at_2

} M {can be omitted)

M

1A
1A
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Solution Marks Remarks
4. (@ 1T /=TT
: o 1, : ]
1 —— — 1 ]
: ( 5 ) +(2) E
; /2 1 : L
E tand = 3/2 A3 i IM (can be omitted)
P gt :
y 6 : J
. w/; I, n. .. 6 st ano
..—i-+-51-cos—6-+xsm-6- (OR cos 30°+isin30°) 1A
3o,
X s =1
) o
(cos%;isin%)" =1
cos—ng-+isin% =1 M For De Moivre’s Theorem
e :
| COS e 4 isin —=- = cos 2k + isin 2kx b
D6 6 :
" N ' .
. 2w E M (can be omitted)
n= 12k, where k is a positive integer. 1A k not defined — no marks
(OR n=12,24,36, ...) Include 0 — no marks
- SO
5. (a) 4B = OB ~0A < 1A Awarded if either one was correct
=4 +4)-( -7
=3i +5] 1A
AC = 0C - 04 <
=2+7j-(G-J)
=-37 +8j 1A
(b) AB-AC =(37 +5])-(=37 +87)
=3(-3)+5(8) IM
=31
cos £BAC =—£;£—
| AB]| AC|
_ 31 M
V32 452 (=3)? +82 . . o
Omit vector sign or dot sign in
£BAC = 52° (correct to the nearest degree) A | most cases (pp-1)
-6
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Solution Marks Remarks

6. (a) x2~6x-16>0

E(x +2)(x-8)>0 1A (can be omitted)

x>8 or x<-2 1A No mark for using ‘and’ or *,

(b)  (+1)*-6]y+1|-16>0

Hy+12=6]y+1]-16>0 IM no mark if absolute sign was omitted
: : (can be omitted)

Put x=|y+1]| in (a).

[y+1{>8 or |y+1j<=2 {..(;;-s;];;i;;l;ug IM+1A 1A for | y +1| < -2 has no solution
y+1>8 or y+1<-8 “"“,"-"_-,_ 1. | emit]y+1j<=2 (pp-1)
y>7 or y<-9 1A
‘Consider the following cases : (i) y +120; (ii) y +1< 0| IM Accept omitting equality sign
Casel: y>-1

O +1)2-6(y+1)-16>0 1A

yi-4y-21>0

+3)(y-7>0
y>7 or y<-3
Since y2-1, y>7.
Case2: y<-l
(+D2+6(y+1)-16>0 1A
y*+8y-950
(y-D(y+9)>0
y>1 or y<-9
Since y<-~1, y<-9.
Ly>7 or y<-9 1A
Y Tve solution (2)
(r+1D2=6|y+1]{-16>0
6ly+1<(y+1)2-16

6(y +)<(y+1)2-16 and 6(y+1)>{(y+1)?-16] IM

y -4y-2150 and y*+8y-9>0 1A+1A

+3)(y-7N>0 and (y-D(y+9)>0

(r>7 or y<-3) and (y>1 or y<-9)

Combining the 2 solutions, y>7 or y<-9. 1A
6
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Solution Marks Remarks
7. Let z=a+bi.
[1+z|=|3~2z]
Ja+a)? +6% = JG3-a)? +(-b)? IM For the modulus
a’ +2a+1+4b2 =4 —6a+9+b?
a=1 1A
z2z=4
prrmmTmosssmsmsmseey
} (avbila-bi=4 1 (OR |zp=4) M (can be omitted)
a’+b? = 1A
Substitute a=1,12 +b% =4
b=1+43

cz=1+43i or 1-43i. 1A+1A
Let z = a + bi be the complex number satisfying both
equations.
The locus of the 2 equations are shown below.

T MaG<nary IM- For drawing a straight line

- IM For drawing a circle

\ 1A Awarded if both were correct
1) for not labelling the axes
: Real (pp-1) g
2
ZZ = /
—
. Ii+2) =(3-2|

From the Figure, a=1. 1A
b*=4-4%=3
b=13
.'.z=l+ﬁi or l-ﬁi. 1A+1A

8. (@ x? —xy+3y2 =12
d
Do

dy
2x—(y+x——)+6 =
*=0 xdx) ydx

1A+1A | 1A for (),
dx

1A for other terms

Substitute x=0,y=2.

0-2+0)+62) <0 M
dx } can be awarded in part (b)
dy _1 1A
dx 6
(b)  Slope of the normal =-6 1M
Equation of normal is
y=2_ 4 M
x-0
6x+y~2=0 1A
-1
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Solution Marks Remarks
9. (a) @) 5-1;=i¢'2'||5|cos60° Omit vector sign or dot sign in
=2(3) cos60° IM most cases (pp—1)
=3 1A
(i) OC =tOB +(1-1)OA
=(1-)da+th 1A
(iiy@ - OC=a-[(1-1) @ +15]
=(1-t)a-a+ta-b IM For distribution
=(1-0)(@)+1(3) L 1A For either G.a=4 or b.b =9
b-OC=b-[(1-1)a+1h]
=(-1)a-b+th-b
=(1-0(3)+1(9)
=3+6¢ A
iy A
() () @ OD=a-(OC +CD)
=3-0C+a-CD
| teiadiebalebtd i) .
:__=.‘3___t.f.0____' 1A For either & CD=0o0rb-CE =0
=4t 1
Al ool
G - OC =|||0C | cos £A40C
=|al|0oD|
___-_55 1A
. G-OD=4-t !
5.53=5.(5—é+&)
=b-0C+b-CE
=5-5é+0
=3+6¢ 1
" ool
b - OC =15||0C| cos LBOC
=||0E|
=b-OE
. 5.OE=34+6t !
(ii) OD= ka
a-(kd)=4-t M
4k=4-¢
il 1A
4
98-CE-A MATHS I-8
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Solution Marks Remarks
OE =sb
Ev(s5)=3+61
95 =3+6¢
._S=l+21 1A
3
l esoll
G.0D=4~t
|G|{OD =4 ~1
N - IM
|OD|-_-u }
2
_— 4t 1.
OD =(—) (=
( 5 )(za)
4-1
Sk ——
2 1A
E.O_E‘=3+61
B||OE| =3 + 6t
|55'|=3_+_6.’_=1+2t
3
bE=(1+2:)(%E)
s_l+2t |
3 A
6
) AB=b-a
BE=52—O—5 } M For finding AB and DE
=1+2t5—£———t-5
3 4
If bf//ﬁ,lﬂ=f4;' M
8 )
t=-1—1' N V-
-3
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Solution Marks Remarks
10. (a) (i) f(x)=2cos2x+4sinx-3
f(0)=-1 .. The y~intercept is—I. 1A (pp—1) for giving (0, -1)
Put f(x)=0. 2cos2x+4sinx-3=0
2(1-2sin® x) + 4sinx -3 =0 M For cos2x =1-2sin’x
4sin®x~4sinx+1=0
. 1
sinx =— 1A
2
r Sm
X=—0r—
6 6
5
. The x-intercepts are %and—g—. 1A (pp-1) for giving (%,O) etc.
No marks for degrees
(ii) f'(x)=-4sin2x+4cosx
f'(x)=0 —4sin2x+4cosx=0 iM
4cosx(1-2sinx)=0
cosx=0 or sinx=% 1A+1A
4 T r 5w
X==or-—= or x=—or—
2 2 6 6
f(x)=-8cos2x-4sinx
£%) L =4 + >0 - (5 -1) is aminimum point. | )
27 LIl T2 port. IM for checking
P : r ) o ) M All correct — 2A
f (T P = 1_% 1 >0 .. (~=,-9) is a minimum point [+ 2-3 points correct — 1A
N e . - 2A < 1 point correct ~ 0A
f .(E) ; = 1<0 .- (E ,0) is a maximum point. no marks if checking was omitted
poom--= .
]
() § =6 <o (.0 s a maximum point. |
Al - Tution for checki
f’(x) = 4cosx{l1-2sinx)
x|l 7| x |z |& T |z
X fx<—-= == j-=<x<c= = | =<x<— | S
2 2 616 |6 2|2
f'(x){ -ve 0 +ve 0 —-ve 0
LD A M For checking
2 6 |6
+ve 0 -ve
So (%,- 1) and (-%,-9) are minimum points,
and (1, 0) and (5—”,0) are maximum points. 2A All correct —2A
6 6 2-3 points correct— 1A
— < 1 point correct — 0A
1o no marks if checking was omitted
98-CE-A MATHS I-10
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Solution Marks Remarks

(®

77 2Cos2x +4 sinx -3

(Awarded even if checking was
omitted in (a) (ii))

‘2—1‘ 53‘,'-’ m 1A For shape
< x
N \ 1A For intercepts and tuming points
r. -1 .
{ 2,7) 1A~ For end points
The greatest value of {2cos2x+4sinx|is6. IM+1A 1M for finding the greatest value of
| f(x)+3] from the graph.
The least value of |2cos2x+4sinx| is0. 1A

98-CE-A MATHS I-11
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Solution Marks Remarks
. (@ f(x)=x-k
[ Setieaiiabeiaiiei ey ]
[} 2 ] .
E _ (x2 ot _k_z_) _L E IM For completing square
e a4l
ko K
=g
X
- Least value of f(x)= e 1
. k
which occurs at x = E . 1A
N e soluti
f'(x)=2x-k
. k
f(x)=0atx=—2—. 1A
f'(x)=2>0 IM For checking
- f(x)isaminimum at x = -g .
¢ As f{x) has only one turning points, E
e e e e 1
ko  k k?
.~ least value of f(x)=(—)" -k(=)=—— "
€9 (2) (2) 2
U
2
y=x"-k
® I
x? —he=-x iM For solving the 2 equations
x2=(k-Dx=0
x=0 or x=k-1
y=0 y=1-k
~. The coordinates of the intersecting points are (0, 0) and
(k-1,1-4h. 1A+1A
Y -3
{c) @) Y=f1x) 1A For the line y = g(x)
7=§()‘)
1A For the curve y = f(x)
o 3y X : .
1A For labelling the intercepts and
turning point of y = f{x)
1A For labelling the intersecting points
(2,-2) .
-9 ) (pp—1) for not labetlling the axes
. %, 4
(ii) From the figure, the range of values of x such that
f(x)<g(x)is 0sx<2. ' 1A
f(x) < g(x)
x?-3x<-x
x(x-2)<0
0<x<2. 1A
From the graph in (i), the least value of f(x) = —%. A
5
98-CE-A MATHS I-12
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Solution Marks Remarks
3
@ k==
2
v 1A For the curve y = f{x)
y=F(x) M . 1o point of ) Ivi
t t
7:3()() or turning point of f{x) y;ng
outside the range 0 < x < —.
x 2
° 2
2
1A For labelling the intersecting points
SN E 3 -9
(zl 2 ) (—4-’ —'z)
. 1
From the graph, the least value of f(x) is =y 1A
f(x) <g(x)
x? —ix <-x
2
2x2-x<0
1
0<x<— 1A
f(x) is strictly decreasing in this range. 1 Withhold these 2 marks if explanation
1 } was not given
So the least value of f(x) occurs at x = 5 . 1A
1
~. Least value of f(x) = ——2—. 1A
-4
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Solution Marks Remarks
12 (@ z°=64
L 2nm 2nm
z=646(cos o +1isin } (nis an integer) IM For De Moivre’s Theorem
z= 2(cos—'E +isin ﬂ)
________ 3.3
20 1= 20050 +i5in 0); =2
z, =2cos(§—+isin-§—)=l+x/§i 1A For z, and z,
/
1A+1A 1A for two other correct answers
Zy = 2005(23—75+isin277r) =-1 +\/§i
2 {= 2o risinm)i=-2
4 4 ,
z4 = 2(cos— + isin — =—1—J3—i
4 = Acos— 3 OR z,=%, =-1-4/3i
/ - .
25=2(cos%7-[-+isin—53£)=l—w/§i Qst‘—‘z,:l-ﬁI
T ) 4
maﬁ /na,y
() @
/ 1A+1A 1A for the line Re(z) = |
> V/ R cal 1A for shading the region
(pp~1) for not labelling the axes ’
R c2) > ¢
(i) Lmaginary
IM+1A+1A | 1M for 2 lines through O
R 1A for 2 correct lines
o eaf 1A for shading the region
(pp—1) for not labelling the axes
- e —_—
c) () w=3z
=3(1+31) M
=3+33i 1A
(i) w—z, =3+33 i (=143 i)
=4+243i
tan arg(w—z2)=2—ﬁ—3— IM
arg (w—z,) = 0.714 (correct to 3 sig. figures) 1A OR 40.9°
[ et ettt 3 ;""""""""‘ .
3 arg (w~—z,) = Angle between CP and the real axis | M (can be omitted)
TZOPC=argzy —arg(w—z) ’ M
=2 0714
3
=0.333 (correct to 3 significant figures) _1A | OR 19.1°
S A
98-CE-A MATHS I-14
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Solution Marks Remarks
13. (@ By Sine Law,
1 y x
= — = M For sine law
. T sinf@ . T
sin — sin(7 ——-8)
6 6
Sy=2siné 1A
. Sm 9+3si
x=2 sm(T -6) | OR cosf@++3sing, _1A | Acceptdegrees
r
2sin(—+6
n( 6 ) 3

1 .
®) S=;x(])sm0 OR =%xysin%—

5
= sinGsin(—sﬁ—G) 1A OR =%sin0cos€+-‘/2—§sin20
d
—d'; =cosé sin(—-—S: -0)-sin@ cos(-—-—sgr -8) IM For product rule

kY4 ‘
=sin(—-6-6
sin( 5 )

5x -
= sin(—~ 26 1
sin( p )
i i . .
. . S5z
S =sin @ sin (-—6——0) 1A

1 Sx Sz
= —[cos(—~20) - cos —
2[ (6 ) 6]

dS 1 5
—_—= ——sin(—=-20) (-2
a0 2sm(6 )(~2) IM

Y 4
= sin(>=— 28
sin( )

£=0 sin(s—”—-20)=0 IM
dé 6

3% 20
P

= _i;i 1A No mark for degrees

b= 91 <0 1 For checking

. . 5n
s S isamaximumat @ = —.

Al Tve solution for checki
E=sin(5—ﬂ~-20)
d8 6

£>0when0£0<—5—”—
dé 12

1 For checking
45 <0 when 8 > 3z
déa 12

s 8§ is amaximum at 0=?—72r.

98-CE-A MATHS I-15
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Solution

Marks

Remarks

(©

@

Differentiate x and y with respectto ¢,
dx 57 de

— =-2co8(—~-0)— - ——--- 1
dt ¢ 6 ) dt M

Eliminating d— ,
dt

ij£=-2cos(—sir-—t9)( ! d_y)
d: 6 2cos@ dt

S
ax_ oG04y

dt cosf dr

IM+1A

M

IM for differentiating w.r.t. «.

!l t3 I.

4x =-2 cos(§£~ )
dée 6

EX: 2cosé
dé

dx _dx dy
dy d@ dé

hY 4
28
—cos( z )

cosd
dx_drdy
de dy dt

}m

M

M

As the rod moves from its initial positionto O, ‘:—y <0.
!

cos(-s%r-—ﬁ)>0 when %<0<i’£,and

<0 when 0<€<-g£.

For ﬂ_ <0
dt

No need to specify the ranges of
values of &

OR cos(—séi - @) is first positive and later becomes

negative.
5x
-cos(—-6)
E=-—6—d—y>0for£<0<ﬂ,and
dt cos@ dr 3 9

<0for0<9<%.

Hence end A first moves away from O (as :—x >0)and
. )

dx

OR is first positive and later becomes
negative

then moves towards O (as ’r < 0). So the student is correct. ] ‘Yes’ without explanation — no marks
-3
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