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GENERAL INSTRUCTIONS TO MARKERS

1. It is very important that all markers should adhere as closely as possible
too the marking scheme. In many cases, however, candidates will have
obtained 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 is specified in the
question.

2. In the marking scheme, marks are classified as follows :

‘4’ 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 ‘' 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 erroneous answers. However, ‘A’ marks for the corresponding

answer should NOT be awarded. Unless otherwise specified, no marks in the
. marking scheme are subdivisible.

3. The symbol pp-1 should be used to denote marks deducted for poor
presentation (p.p.). Marks entered in the Page Total Box should be the net
total score on that page. Note the following points 3

(a) 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 parts where
candidates could not score any marks.

4. Unless otherwise specified in the question, numerical answers not given in
exact values would not be accepted.
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. Marking Scheme
Solution Marks Remarks
1. x2+(1l-mx+2m-5=20
Discriminant = (1 - m}2-4(2m- 5) 1M
=m?-10m + 21 1A
Discriminant < 0O
m?-10m + 21< 0 1M no mark for = 0
(m=3) (m=7) <0 ia
I<m<7 1a
5
- z=-=-1+,31
= 2(cos-—2?;’L + isin—z—;-) 1A+1A |1A for modulus
1A for argument
(Accept degrees)
(Accept other equivalent
values for argument)
z5+ 75 = 25(cosl_§£ + isin.l_%ﬁ) + 25(cos:-]:3°—7‘ + isinL;’"_) 1M+1M |1M for De moivre’s Theorem
M £ Z = cis (-0
or zt‘(cosig_1t - isin lg“) or z =cis(-0)
(= 64cosig—’£) (or = (=16 - V3 i) + (~16 + v31i)) (or Z5 = z%)
= =32 ia
5
3. 1A For the max. pt. (1, 2)
— 1a For the min. pt. (0, 1)
/F)’ ia For the min. pt. (2, 1)
2A Shape
Axes not labelled (pp-1)
( ',l) y: -F(x)
©n (2,1)
>
0 X
5
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Marking Scheme
Solution Marks Remarks
4. X - s > 4
X
éésé 1 :x>0
X -5-4x>0 1A or x2 - 5 > 4x

(x - 5)(x +1) >0

x >5 or x < -1

Since x > 0 , x> 5 1a
Case 2 : x < O
¥ - 5-4x<0 1A or X2 - 5 < 4x
(x - 5)(x +1) <0
-1 <« x< 5 _
Since x< 0, .. -1<x<20 1A
Combining the 2 cases, x > 5 or -1 <x< 0 2a No mark for using ‘and’
6 or ¢,’.
Alternative solution (1)
x-254
X
x3-5x-4x%2>0 (v x2> 0) 2a bor x3 - 5x > 4x?
X (x=-58)(x+1) >0 1A
x>5 or =-1<x<0 3Aa k»lithhold 2 marks for using
‘and’ or ¢,’
Alternative solution (2)
x=-254
x —
2 o -
Xf-5-4X 4 4 2A
X
(x's)x(’“l) >0 12 Jor x(x~-5)(x+1) >0
X>5 or -1<x<K0 3a rlwithhold 2 marks for using
‘and” or ¢,’
Im&ﬁir‘avy |
5. % lz1=12 -eel 1A For a circle
ia For centred at (3 + i)
Sy 1A For radius = 3
jz-3t001=3
LR ¥ X ia For a straight line
= 3 N Reaol ia For the correct line
\/ Axes not labelled (pp-1)
Two diagrams (pp-1)
The point of intersection represents the complex
number 3 + 41i. 1a
6
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Marking Scheme
Solution Marks Remarks
6. (a) y:+y/x =3
dy dy ., Y - + g
2yS¥ \/,—(dx + Ve 0 1A+1A 1A for (y/x)
1A for the other 2 terms.
At P(4, 1),
2 (1) dy /Z-d—y + -1 -9 1M For substitution
dx dx 2/4
dy __ 1
dx 16 1a
Alternative solution
v+ y/x =3
- v2)2
= (3 2Y) 1A
y
dx _ y?2(3-y% (-2y) - 3-y*?2y 1A
dy y?
- 2 — - - 2
lor = 2 (3 =¥ yi=2y) - 3-y7
y y?
t P(4, 1)
dx _ 12(2) (3 - 1?) (-2) - (3 - 1%)2(2) 1M
dy 14
= =16
dy _ __ 1
dx 16 1A
- (b) Slope of normal = -1/—T1§ M
= 16
The equation of the normal is
y=-1 _
x-a 1© 1a
y=16x - 63 1a 16x - y - 63 =0
7
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Marking Scheme
Solution Marks Remarks
7. (a) OR = —%—5199- 1M omit vector sign (pp-1)
(27 +33) + k(-67 + 47)
k+1
2-6kz 3 +4kz
k+1 R J 1A
= =0 2(2 - 6k) 3 +4k : .
P. =
(b) OP.OR ] + 3¢ 1 ) 1M Oomit dot sign (pp-1)
_ 13
T k+1 1A
53 AR = e (2 - 6k) 3 +4k
00.0R 6——-——k o i 4(——~k e} ) B
_ 52k
T k+1 1A
(c) cos LPOR = cos/QOR
6B.0R . _30.0R i
loBllorl  logllorl
6l 13 _ |5B|_52k
Ql k+1 Bl k+1
1352 = 52ky13 1A For 109l = /52 and 6P| = y13
=1
k = 5 ia
Alternative solution
loB |
k = —=— 1M -
IOO[ -
= A For OP|=,,/ﬁand 68| =/52
V52 f—
=31
5 1A
8
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Marking Scheme
Solution Marks Remarks
— —
8. (a) (i) AE = hAC
- -
= h(p + q) 1a Omit vector sign (pp-l)
— -
— AAF + AD
(ii) AE = "7+
- -
_Akp t+ g
T 14+ A 1A
- -3
2> o Akp + g
hip + g) = 717 + 1M (can be omitted)
h -— _—L]-(———
=1+ A
iM
- 1
h="74+X
Ak =1
1l
A= k 1
2
. -» N Bd - bid
(b) (i) p-gq=1pl lglcos 3 1M Omit dot sign (pp-1)
= 3(2)cosg‘
=3 ia
— - -
(ii) (1) DF=kp - ¢ 1A
—_ —_ — —
DF «- AC = 0 1M or DF « AE = 0
- - - -
(kp - q) -(p +q) =0
o~ - - -»> - -3 -
kp -p+ (k- 1lp-g-qg-q=20 iM For distribution
) -»> -
9k + 3(k - 1) - 4 =0 1A Forp-p =9and g-q = 4 only
1
k = 12 ia
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Marking Scheme
Solution Marks Remarks
2 7 12 7
(2 For k=337, A =5, h="T73g
- 7 - -
AE = g~ (p + Q) 1M+1A
) - -
|a2|%2 = aE . aAE 1M
9,2 - - - -5 -
-(19)([’ p + 2p g +ql-q)
7
= (Jg )2 (9 + 6+ 4)
L 49
-1
-> y Vorwr
|AE| 19 (or 1
19 V19 1a
Alternative solution (1)
By Cosine Law,
Ac? = aB* + BC? - Z(M)(BC)cosz—T‘r
3 1M
2 2 2n
= 3% + 2% - 2(3)(2)cos]
= 19 ‘
AC = V19
P .
Fork—lz,l 7,1’1 15
Al = Al 1M+1A
19
- 7 -»
|ag| = —35~ |ac]
S
V19 1A
Alternative solution (2)
- 7 - -
DF =73 P-4
- - -
|bF|%?= pF . DF
49 - - 7 = - - -
=144 P-P-6 P-q*tYgq-g M
- 827
- 16
—)
IEFl - 7\/§7
76 1A
7
|ar] = 6
- .
|ag| = { |aF]? - |EF|? M
_ 119
19 1A
11
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Solution Marks Remarks
9. (a) Let r m be the radius of the shadow
-% = h;hl AM For considering similar As
_ 2h
r = -1 1A
S = ‘urz = ﬂ_‘l}_z_ 1
(h-1)2
Alternative golution
Area of Table = 11(2)2
Area of Table _ ( h-1 )2 1M+1A
S h
2
. _4nh 1
(h-1)2
3
ds (h-1)28nh-4nh®.2(h-1) .
b —_— 1M+1A |1M For otient rule
(®) dh (h-1)¢ “
- _=8=mh
(h-1)3
ds _ ds dh -
3t - dn 4t M For chain rule
-8nh 1 nh dh 1
= —2"" _(-=) = 1A For —= = -=—
(h-21)3 8 (h-1)3 dt 8
ds n(2) -
At h=2,—~= = = 2n(s™) 1A
dt (2 -1)3 5
() (1) V= %‘-ﬂrzh ’
311( g 1) h 1
- 4nh?
3{h-1)2
. dv an (h~-1)23h%2-h3*.2(h-1)
ii —_— = — 1a
St (H- 1"
- 4n b’ - 3h%
3 (h-1)3
dv _
- ° “‘
Am h® - 3h%
3 (h-1)3
h® (h-3) =0
h=3 (“h>1) 1A

When h > 3, %’ >0
95-CE-A MATHS 1-9
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Solution

Marks

Remarks

) v
When (1<) h <3 dh(O

L.V is minimum at h = 3.

1M

For checking

Fpr checking

Awarded even if checking is omitted.

Alternative Solution for checking
d?V _ 4x (h-1)3(3h2-6h) - (h*-3h)3(h-1)?
dh? 3 (h-1)¢
- snh 1M
(h-1)*¢
d*v 3w
h=3,=—(===) >0
At ' dhz( 5 )
L.V is minimum at h = 3
‘. Minimum value of V
. _4m(33%)
3(3-1)2
=90x 1a
das -87 (3)
At h = 3 —_ = 2l (=37 # 0
' 3h (3_1)3( )
Since —3—% +# 0at h =3, S does not attain | jIM+1A
a minimum when V attains its minimum.
Alternative solution
ds -8 h
From (b == =
(P), 37 h-1)°
S.S is a (strictly) decreasing function.|[{1IM+1A
.. 8 does not attain a minimum at A = 3
As the lamp is lowered, S (strictly)
increases. 1IM+1A
.. 8 does not attain a minimum at h = 3.
8
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Marking Scheme
Solution Marks Remarks
10. (a) f(a) = g(a)
1222 + 2pa - g = 1202 + 2ga - p
2(p - gq)a=qg-p
@ = -% (~p* Q) 1A
f(a) = 0 or g(o) =0, f(e) + gla) = 0 etc.
1
£(-3) =0
1,2 1 - . 1
12(—3) + 2p(-—2—) -g=0 1M For substituting « ==
3-p-g=0
p+g=3 1
3
i =-_9
(b) (1) af 12 1M
=1 -9.3-p
o 5 B - g 1A
Mlternative solution
- -2p
(1) a +P =2 M
-1 = -2P
7 P13
= 1_ P
B 5 < 1A
(2) f(x) =12x2+2px+p-3 =0
2x +1)(6x+p=-3) =0 M
=-+ 3-D
X="3' "%
g =21_2
- B=5 - % 1a
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Marking Scheme
Solution Marks Remarks
ii =-_F
(ii) ay 15 1M
A --Il-‘ ¢ 2
o -] 2 u‘v- € lA
Alternative solution
2q
1 = =24
(1) a + ¥y 13 1M
1 2q
- 4 = w2 d
2 ¥ 12
=1_49
YT=2"%
=2
¢ ia
(2) g(x) =12x? +2gx+g-3 =0
2x+1)(6x+g-3) =0 1M
=—_1. 3_q
X="3" 7%
. =3=-9 . P
o § 3 6 1A
4
i Ips + y3| <« L
() (1) lpEsvla
|(_1_ - _'2), v (£)3]< 1 1M For substitution
2 6 6 24 [(3-p)% + p*l<63
|l_£+p_2- p? ._Bi_|<.__'_7_ 1A [27 - 27p+9p2-p*+ p3l<s63
8 8 24 216 216 24
2 2
|22 . P, 1} 1 lop? - 27p+271<63
24 8 8 24 1a
lp2 = 3p +3l<7
p?-3p+3<7 and p?-3p+ 3> -7 1M For handling absolute values
p?=-3p~-4¢<0 pP‘=-3p+10>0
(p+ L) ({p-4) <O (p—%)2+34l>0
-1 <p<4 All real numbers 1A+1A
~=1<p<4 1A
2 = 342 3
OR p-3p+3-—(p—-—2—)+—4—>0 1A
“|p?=-3p+3|=p*-3p+3 1M
P -3p +3¢<7
(p+1)(p-4) <0 1A
-1 <p<4 1a

95-CE-A MATHS I-12
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Marking Scheme
Solution Marks Remarks
Alternative solution
1
From (b), B + ¥ =3
3 3|<_Z___
lﬂ + ¥ >3
B + ) (B2 - By +v0) 1 ¢ L 1a
1(Ly2_3(1_P2yRyl¢ L .
|2 [(2) 3¢ 5 6) 6]| 4 1M For substitution '
1_p,pP | L
‘8 8+24|<24 1A
lp2-3p+3l<7
- p*=-3p+3<7 and p?-3p+3>-7 1M Flor handling absolute values
p?2-3p-4¢<0 p:=-3p+10> 0
(p+1)(p-4) <O (p——%)2+341>o
-1 <p<4 All real numbers 1a+1A
~=1<p<4 1A
(ii) From (i), -1 < p < 4
Combining with p > ¢, p + ¢ = 3 and p, g
are integers,
p=2, g=1 ia Withhold 1 mark for giving
each extra answer
or p=3, qgq=20 ia
9
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Solution Marks Remarks
11. (a) x-x+1=0
x = 1 :tzlz—.?’ 1A
=1, V3
5t -1
@=L+ ﬁi = cos =X + isinX 1A )
2 2 3 3 } (pp-1) for degrees
B . ﬁi = cos(-L) + igin(-T) 1A
2 2 3 3 Sy
. z. z
(b) (i) Zaf 12
2y |2, |
=1 ia
z
arg(;’-) = argz, - argz,(or = LPOQ) 1M (can be omitted)
1
= —1?:— 1a Accept degrees
Alternative solution
Let 2z, = r(cos® + isin®) (where r > 0, 0 <0 < %)
z, = rlcos (8 + _g.) + isin (0 + —13—‘-)]
Z3 T .,
—= = CcosS— + isin— 1M
X 3 3
z
=1 1a
z
ar __2_ = £
gl Zl) 3 1A
z.
?j = g (or = cos-g- + isinl::-)
1
z
—2 is a root of (%)
Z
‘s z, . ea
(ii) As - satisfies(=*),
1
z z
(Z2)2- 2 4+1=0 1M For substitution
Z Z
2 - 2,2, + 2,° = 0
zl2 + 222 = 2,2, 1

95-CE-A MATHS I-14
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Marking Scheme
Solution Marks Remarks
Alternative golution (1
Z, = 0z,
L.H.S. = z° + z;°
= z?% + 0%z’ 1M For substitution
= (1 + a?) z,°
= az? (va?-a +1=0)
= Z,2, (v 2, = az) 1
= R.H.S.
Alternative solutin (2)
z? + z° = Z,Z,
S
z, z,
22,5 Ccog® +iginE 4 [cog(~E) + iagin(-2)] | 1M OR =0o + &
zZ, 2z 3 3 3 3
= X
2cos 3
=1
Lzl vzt = 27,2, 1
Alternative solution (3)
Let 2z, = r(cosB + isinb) (where r > 0, 0 <8 < %)
z, = rlcos (0 + -g-) + 1sin(® + %)]
L.H.S. = z? + 2}
- = r?(cos20 + i8in20) + r?*{cos (26 + 2—3") 1M For substitution
+ isin(20 + 2—3")]
= r3 X X 4 i2si ) x
r?[2cos (20 + 3) cos3 + i28in(20 + 3)cos 3]
= r?[cos (20 + -13‘-) +isin(20 + %)]
= r(cos0 + isin®) r {cos (0 + —g) +isin(0 + 3—)]
= 2,2, = R.H.S. 1
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Marking Scheme
Solution Marks Remarks
(iii) (1) (z, + 2,)% = z% + 27 + 22,2, 1A
(z, + 2,)% = 32,2,
[z) + 2, |* = 3|22, 1A
=3z, 2 (v |z] = |2 1A
= 12
sz, + oz, = 2/3 1a
Alternative solution (1)
|z, = |z, =2 iA can be omitted)
|z, + z,] is the diagonal of the -
parallelogram OPRQ. 1M can be omitted)
Tr -
lz, + z,] =2 |zlﬁcos-€ 1A A\Imoﬁthary
=2/3 1A R Q2T
or |z, + z,|?2 = |z,]* + |2, - 2]z, |cos2—3’— 1a o
0 —7 EQA./Q
= 2% + 27 - 2(2) (2) cos 2L = 12
sz o+l =243 ia

95-CE-A MATHS I-16
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Solution Marks Remarks
Alternative solution (2
__{2_ =q = 1 + .ﬁj
2z, 2 2
z, + 2z, = (1 +a)z]| 1A
= 3 4 By
=[5+ % i) z,| 1a
3 3 .
= 12+ Lz 1
=2/3 1A
' (2) z? + 2z = z,27
|z + 22'| = 12,7, 1a
= |z, |? 1a
szl vzl =4 ia
Irnag}hav)/
Alternative solution (1) N

(2) Suppose z, = 2(cos0 + isinf)

/T ( le'f'i)_z)

S(ZY)

S

z, = 2[cos (0 + %) + isin(6 4 X)]
then 2z = 4(cos20 + isin20) 1A
z2 = 4[cos (20 + 2—;"-) + isin (20 + 2—3" 1)
Let points S, T degnote, the complex
numbers z?z and zlf + 222
respectively.
AOST is equilateral. 1M
s |zd + 2zl = |z
=4 ia
Alternative solution (2)
|Z12 + Zzzl =1+ a2)Z12| 1a
= I(l + -2 +42131)z12|
1 3 ., 2
= |(-5 + —2‘/—_—.1)le 1A
1 3.
= 12« Lz
=4 1A
3

> K?Q.Q

95—CE-A MATHS I-17
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Marking Scheme
Solution Marks Remarks
12. (a) AODG ia H
LHOF = -’21 - 26
F,
Area of AOFH = —;—Q(Qtan(% - 20)) iM
2\
= __0.2_._ 1 !
2tan20 3
O
(b) (i) Area of AOCG = %t(ﬂtane)
2
2 02
= — " i 0 M
2tan20 +2(2tan ) !
(& cos20
= X ) 0829
2 (2tanb + sinz6 ~
-2 4sin®6 + cos20,
2 sin20
2 -
- £z cos'26)e+ cos26 1M For expressing in terms of
2 sin2 cos20 and sin20
@, 2 -cos28
= —— ————————————— 1
2 ( sin26 )
Alternative solution
02
Area of AOCG = —-z—tanﬁ 1A
2 02
S = — 2(—
2tan20 +2( 2 tan6) 1
2 2,1 - cos20 . .
= + £ : ) 1M For expressing in terms of
2tan26 sin20 cos20 and sin26
=_0_2_(cos20+2(1-c0520)) ~
2 sin260
2,2 -cos20
=5 T sinze ) 1
:$ 3 ds _ @ sin20(28in26) - (2 - cos26) (2cos28) + :
(ii) (1) B3 — s 1M+1A |For quotient rule
. ¢ 23in?208 - 4cos20 + 2cos?20
2 sin226
_ 1-2cos28
= 8in®20 )
s i . . das
is increasing when 36 >0 Accepy = 0O
02(1-2cosze) 50 1M

sin?20

1-2co0s20> 0

95-CE-A MATHS I-18
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Marking Scheme
Solution Marks Remarks
1
< =
cos20 5
m
> =
20 3
(% s)e>=1 1A OR 02 —’65, (pp-1) for degrees
(2) S is decreasing when % <0 Accepy = 0
cos20 > %
(can be omitted)
T
206 < 5
—-— (18'-<)v6 < % 1A (pp-1) for degrees
(Since %g changes from -ve to +ve
=X
at 0 = < )
S is minimum at 0 = % iM
g 2- cos 3
Smin = 7( p )
sin-—
3
L 1A
2 —————
11
(c) Maximum area = & - Spip M
- = - 1_3'2£ 12
=(1-L)e
2 ———

95-CE-A MATHS I-19









