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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:

@) At most deduct 1 mark for p.p. in each question, up to a maximum of 3 marks for the whole
paper.
(b) 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) Note : if the final answers are not expressed in the simplest form, deduct 1 mark for p.p.

(e) 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 units for the whole paper.

(b) 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 i____________,

whereas alternative answers are enclosed by solid rectangles l:l .

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. () dixsin(xzn)

d(x2 + IM For chain rule (can be omitted)

D e o e e e e e o = ]

=2xcos(x2+1) A 1A

d sin(x? +1

(b) ____g___._)

dx x
: x —sin(x2 + 1) —sin (x? + 1) i(x) i
= > E M For quotient rule {can be omitted)
S e

_ 2x* cos(x? +1)—sin(x? +1) A

2

N - ot
_d_sin(x2+1)

x x
P |
1 ! M For product rule (can be omitted)
| =——sin(x2+1)+sin(x2+1)-9—1 ; P (
! x dx dx x 5
f )

1 2 .2 1
=—2xcos{x” +1)+sin(x +1)(——2—)

x x

2 1.
=2cos(x +1)-———2—sm(x +1) 1A
x
4
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Solution Marks Remarks
2 X >2
x-1
2 250 M
x-1
*t2 .0 1A
x-1
I<x<2 2A
iv ion
Consider the following cases : (i) x > 1, (ii) x <1 IM Awarded even if equality sign is included
Casel: x>1
x>2(x-1)
x<2
Since x>1, .. l<x<2. - 1A
Case2: x<1
x<2(x-1)
x>2
Since x <1, .. thereis no solution.
Combining the 2 cases, 1<x <2, 2A
1 . lution (2)
__.)_C__ >2
x-1
x(x=1) > 2(x—1)2 M
x2=3x+2<0
| et ]
P (=1 (x-2)<0 ': 1A (can be omitted)
l<x<?2 2A
4
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Solution Marks Remarks
[x-3|=|x%-4x+3|
[x=3|=|x-1] | x-3] 2A
[x-3{=0 or [x-1|=1
x=3 x-1=x%1
x=0 or 2
Sx=0,20r3. 1A+1A+1A| Can be awarded even if the above ‘2A°
were not given.
] e solut
(1) x-3=x2~4x+3 or x-3=—(x?—4x+3) 24
x=3=(x-1)(x-3) (x=3)==(x-1D(x-3)
x=3 or x-1=1 x=3 or x-1=-1
x=2 x=0
- x=0,20r3. 1A+1A+1A
@) (x-3)? =(x? —4x+3)? 2A

(x-3)’[(x-1)*-1]=0

(x-3)? (x-2)(x)=0

x=0,2o0r3. 1A+1A+1A

(3) Consider the following cases: x 23,1<x<3,x<1. 1A

Casel: x2>3
x-3=x*-4x+3
x—5x+6=0
x =2 (rejected) or 3

Case2:1<x<3
—(x=3)=—(x* —4x+3)
x=2 or 3 (rejected)

Case3: x<I1 . )
—(x—3)=x2 _dx+3 (A g)v:rz;ri:cd only if the 3 equations were all
x2-3x=0
x=0 or 3 (rejected)

Combining the 3 cases, x=0,2 or 3.

1A+1A+1A
5
(a) Discriminant = 4(k —4)% —4(2) (k) M
= 4k? 40k +64 1A
(b) Discriminant < 0
4k? —40k+64 <0 2M IM for A< 0
k2-10k+16<0_____
P (k-2)(k-8)<0 '
2<k<s. 1A
I S
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Solution Marks Remarks
5. 1+i=42 (coszr— +1isin ir—) 1A+1A 1A for modulus, 1A for argument
4 4 (Accept degrees, Accept other
) , equivalent values for argument)
(1+)3 =[J2(cos = +isin 2)]3
4 4
1 2kr+ 2 2kt — .o,
= (\/5)3 (cos ,,4 +isin 4 Yk=-1,0,11 | IM+IA IM for De Moivre’s Theorem,
K 1A for modulus
1
r 2k & . 2kn mw 1A for argument
—n6 - i — = _
=26 [cos( 3 + 12)+tsm( 3 + 12)] k=-1,0,1] 1A (accept degrees)
(accept £ = any 3 consecutive integers)
= 1z n, % T T
OR =26 (cos——+isin——), 26 (cos— +isin —),
( 12 12 ), 2% 12 12)
1 ;
26 (cos3—ﬂ+isin 271).
4 4
S5
6 (a) 3x? —xy—y2 —a*=0
d d
6x—y-xX 2y 9 1A+1A | 1A for S (xy), 1A for other terms
dx dx dx
dy 6x-y
dx x+2y
Substitute x=a,y=a:
dy 6a-
Y 244 M
dx a+2a
5 } (can be awarded in (b) )
== 1A
3
(b)  Equation of tangent is
y-a_s IM
x-a 3
5x-3y-2a=0. 1A Accept equivalent forms
6
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Solution Marks Remarks
7. (a) |5|=J32+42=5 1A
(b) G-b=|al|b|cos60°
= 5(4) cos 60° M
=10 . 1A
() (md+b)b=0 IM
ma-b+b-b=0 IM For distribution law only
m(10) + 4% =0
m=-1.6 1A Omit vectors sign in most cases (pp—1)
Omit dot product sign more than
once (pp-1)
6
8. @ () tamg="240
20¢-5¢ +40
55
2
wng=H=C¥8 1) 1A
11
Y
(i) At t=3,tan0=ﬂ3—)—1?—i§=1
f=-— (OR =45 1A
(b)  Differentiate (1) with respectto ¢:
, 48 4-2 .
sec H—a;-= T IM+1A+1A| 1M for chain rule,
1A for LHS, 1A for RHS
At 1=3,sec? zdo = 4-20) M For substituting fand 8
_ 4 dt 11
40 _2
de 11
40 _-1
e 11 A
- the rate of change of & with respect to time at =3}
is —I—ll—s"' . 1A Omit/wrong unit (u — 1)
(OR @ decreases at a rate of —l%s‘l at t=3.)
d
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Solution Marks Remarks
(a) (i) f'(x)=2acos2x—bsinx 1A
(ii) From figure 2 (a), f'(0)=-4. OR f'(x)=-4
2acos0-bsin0=-4 M
2a=-4
a= —2 1
T Vg z hY/4
f'(=)=0 2(-2)cos——bsin— =10 OR f'(—)=0
( . ) -2) 3 c ‘ ( 5 )
b=-4 1
o f(x)=-2sin2x—-4cosx
4
() () f(0)=-4 .. the y-intercept is —4. 1A (pp-1) for (0, 4)
Put f(x)=0: —2sin2x-4cosx=0 IM
—4sinxcosx—4cosx=0 1A
~4cosx(l+sinx)=0
cosx=0 or sinx=-1(rejected)
x =7—2z- 1A No mark for x = 90°
.. the x-intercept is 12[— . (pp-1) for (er— ,0)
(ii) From Figure 2 (a), f'(x) =0 when x =—76i or ééi
As f'(x) changes from —ve to +ve as x increases
through %— , SO (% , -343 ) is a minimum point. IA+1M | Withhold 1M if explanation was omitted
As f'(x) changes from +ve to —-ve as x increases
through zg— , SO (_5_67£ , 3J-3_) is a maximum point. 1A
] - ot
f'(x)=0 at x=£ori€.
6 6
f"(x) =4cosx+8sin2x
r===7= t
') 12680 >o.
6
(—’65 , ~3+/3) is a minimum point IM+1A | |Withhold 1M if checking was omitted
e =260 <o
(—Sg— , 34/3) is 2 maximum point. 1A
Y
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Solution Marks Remarks
(© (Awarded even if checking was
omitted in (b))
1A For shape
1A For x-intercepts and turning points
(3 33
EE-’ ) 1A For end-points
4
an
Z
* h)
] = -25in2x -4 tos x
-
(¢,-3%)
3
() 6-33<g(x)<6+33 1A+1A 1A for LHS, 1A for RHS
_ | Award 1A for 633 <g(x)<6+343
.
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Solution Marks Remarks
10, @ o0c=14%8 1A
15
AD =0D~-0A IM Accept other correct methods
LY IA+1A | 1A for 0D=125
21 21
E=16AB+5AO M
21
_16(b-d)+5(=3) —_ . -
) 21 1A 1A for 4B=b-a
16 - .
=—ph -
51 a 1A
4
() () OE=rOC
Iracdg 1A
15 15
=L (73+85)
15
(ii) OF = Od+ AE OR =0D+DE
= G+ kAD =;—611;+(1—k)a
" 166 . 16 ~ 16 -
=a+k(——-a) IM =—b+(1-k)(@-—b
3 o1 (-k)(a 21)
. 16k ~ 16k ~
=(1-k)a+—>b 1A =(1-k) 3 +—m
(1-k)a X =(1-kya+ 211;
] ; e
oF = =4 04+k0D M
(1-k)+k
. 16k -
=(1-k)a+—>b
(1-k)a 7 1A
Comparing the two expressions :
J%:l—k ----- )
l } IM For comparing coefficients
8 16
R L 2
15 21 @
7 21(1-k)
D+(2) —=
1 +(2) s 1ok
14k =21-21k
k=2 i
5
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Solution Marks Remarks
Substitute £ = 3 into (1): —7~r =] 3
5 15 5
r =§— 1
7

S k== and r=9

7

6
(c) (i) Let EC=x. Let EC =1 etc. (pp-1)
Since EC:ED=1:2, ED=2x. ]
From (b), OE = 5-55 .
.. EO.EC=6:1, i.e. EO=6x.
- 3 1Afor EO:EC=6:1or
. \
From (b), AE 5AD IM+1A FEA-ED =32 etc.
.. EA:ED=3:2, ie. EA=3x. J
o EA:EQ=3x : 6x
=1:2. 1A
(i) In AFAC and AEOD,
ZLAEC = LOED 1A for naming a pair of similar As
From (b), £4 = 1 = EC 1A+1 1 for completing the proof
EO 2 ED
.. AEAC ~ AEOD.
LEAC = LEOD E (Corr Zs of similar As) !
"""""""""""" H
.. OACD is a cyclic quadrilateral.
i(Converse of s in the same segment) | Omit vector sign in most cases (pp-1)
6
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Solution Marks Remarks
1. {(a) z, =2(cos 60° +isin 60°) 1A
=1+43i 1A
=3i(1++/31)
=-3+4/3i 1A
] ve solution.
0C =23
arg (z4) = 60°+90° =150°
23 =24/3(cos 150° + i sin 150)
=~3+1/§i 1A
3
z Zy
=1+(2) 1A
Zy
=1+43i (o z3 =(30)z) 1
l P
Zy =2 +2, IM
= (1 +30)+(=3++/31)
=-2+243i 1A
z, _-2+243i (1—J§i)
zi 1430 1-43i
2424304243546
- 4
=1+J§i 1
- 2
LAOB =arg (—) M
Z
=arg(l+\[3—i)
= 60° 1A
] e solutiont
arg (z,) =180°+tan ™! (ﬂf-)
=120°
LAOB =arg(z,)—arg (z;) M
=120°-60°
= 60° 1A
N e saluton 2
AB
tan LAOB = Z—
an o M
_23
2
=3 1A
.. LAOB=60°
- T
99-CE-A MATHS 1-12
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Solution Marks Remarks
c oo T :
© O ' 25 =24/3(cos150° +isin 150°) !
arg (z3) =150° 1A ]
Let u be the complex number represented by E.
u=wz, )
=(cos +isin H)Zﬁ(cos 150° +isin 150°) \, can be awarded in (i)
=24/3[cos(150° + ) + i sin(150° + §)]
arg (u) =150°+6 1M
7, =243[cos(=150°) +isin(~150°)] 5
arg (7;) =-150° 1A (OR =210°)
If E represents the complex number z; ,
150°+8 = -150°+360° M QR 150°+8=210°
g =60° 1A
N e solut
Wzy =23
W(—3+\/§i)=-3—‘\/-3_i IM
Il £ (—3-J§i)
—3+43i -3-43i
cos@ +isinf = 6+63i
12
cost9=% and sinu9=—‘/2—§- (OR tan9=J§) 1A
g =60° 1A
(ii)If E, O and A lie on a straight line,
150°+6 =60°+360 k° or 150°+6 = -120°+360 k1 1M Awarded if either one was correct
OR150°+68 = 60°+360° or 150°+8 =—-120°+360°
or =60°+180°
6 =270° or 90°. JA+IA
-8
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Solution Marks Remarks
12. (@) S=Areaof ABCD — Area of AABE ~ Area of ACEF
— Area of AMDF
=2(2k) —%(2) (2x) —%(x) (2k-2x) —-%— (2k)(2-x) IM+1A
=4k = 2x ~ (b — x%) = (2k - kx)
=x? -2x+2k I E—
S
(b) (i) As E lieson BC,s0 0<2x<2k
0<x< —3- 1A
2
As F liessonCD,so 0<x<2.
1
Combining the two inequalities, 0 < x < —;— J
(i) S =x? -2x+2k
=x?-2x+3
S=(x-1)2+2 IM+1A 1M for method of completing squares
[ As i'—'i'lfés'xh'thé'r'ah}gé’&f’ possible value of |
; <2y, H
5 x(0 £ x < > ) :
... the least value of S= 2, which occurs when
x=1 IA+1A | S=2cmix=1lcm (u—1)
] - T
S=x%-2x+3
d—S =2x-2
dx
ds
— =0 when x=1.
dx 1A
dzs o _ .
d—z— =2>0 .. Sisaminimumat x=1. IM For checking
x
As x = 1lies in the range of possible values of »)
. the least value of § =12 —2(1) +3
=2 which occurs whenx= 3 1A+1A
(m)' Since S=x2-2x+3 is a parabola and there i 1s:
Eonly a minimum in the range 0 < x < ;_, S0 E M (can be omitted)
:  greatest value of S occurs at the end points. E
At x=0,5=3. } M For evaluating the end-values
3 3.2 3 9
At x==,5=(=)"-2(=)+3=—.
x== (2) (2)
.. the greatest value of S is 3. 1A
9
99-CE-A MATHS 1-14
CIPR#EHZ2E] FOR TEACHERS’ USE ONLY



ORZENZE] FOR TEACHERS’ USE ONLY

Solution Marks Remarks
() (i) Put & =3, S=x?-2x+>
8 4
The range of possible values of x is 0<x < % 1A (can be awarded in (ii))
As x =1 does not lie in the above interval, the
least value of S will not happen when x = 1. 3 IM+1
... the student is incorrect.
l Ve soluti
Put x=1:
3 1
S=1>-2)+Z=-=
M i) IM
As §<0 at x=1, so the least value of S will not 1
happen when x = 1.
(ii)As S is monptonic decreasingon 0 < x < %,
least value of S occurs when x = %
3., 3, 3
o least value of S =(=)° -2(=)+—
( 8) ( 8) 2
_2 1A
64
(i) Put k =—3-,S=x2 “2x+2
8 4
The range of possible values of x is 0<x < % 1A
d
-—£ =2x-2
dx
As ii-‘?—<0for Osti, ]'
x 8 |
the least value of S occurs when x = % . b 1M+
|
| Saliaiaiiatt it fiasiedii i sl 1
1(S is monotonic decreasing on 0 < x < ;_ E J'
.". the student is incorrect.
.\ 33 3. 3
ii) Least valueof S =(—)° -2(=)+—
(i) ( 8) (8) 2
=2 1A
64
4

99-CE-A MATHS 1-15

HEREET A

FOR TEACHERS’ U

ISE ONLY




DIREENIZE] FOR TEACHERS’ USE ONLY

Solution Marks Remarks
13. (@ V=m'h
h:Lz 1A
x
C =2nxh)+k(zx?)2 1A
=27 x( V2)+271x2k
nx
=—2K+27zkx2 1
X
3
d
® 2 ks 1A
dx x2
-9i=0 A—EK+4nkx=0
dx x2
x3=—ll— 1A
2k
2
d f-—4Z +4ﬂk 1A
dx x
d°C I35 78 )
Put x° =(——K—) - — =127k 10 iM For checking
2k dx2
o d’c
.. Cis a minimum, OR 2>0fmaﬂx
dx
Al - i
dC _4zk -
dx  x? 2k 1A
1
When x>@£~ﬁ,2£>0
27k dx } IM For checking
- 1
When EO< s <(L)3,—d—c<0

2k dx

1
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Solution Marks Remarks

© (i) From(b), x° =(2”Lk)

2567

=( ) 1M For substitution
27(2)
=64
x =4 1A
Since = = —1—- 4. = L
h 2k h 2(2)
h=16 1A
(ii) Since x} = % , S0 x decreases when £ increases. 1A
V4
As h= —VT , 80 h increases when x decreases. 1A
o

.. the base radius of the can decreases and the
height of the can increases.

@ i The costs of the curved and plane surfaces remain !
' unchanged !

From (b), the ratio % = 21_k is independent of the

volume of the can. 1

~. the ranow of the bigger can should remain

eigh

identical to that of the smaller can 1 ‘Incorrect’ without explanation — no mark

| OR need not be twice that of the smaller can |

in order to minimise the cost. So the worker is

incorrect.
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