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solution " | Marks’ Remarks \
1. (a) (V2(x + Ax ) - Y2x ) (V2(x + Ax ) + V2x)
= 2(x + Ax) - 2x
-
= 2Ax ‘ 1A
(b) v2x = Alxl-?o .513_‘(\/2(:: +Ax) - V2x) 1A
‘Alxi-‘:‘o .E?.(m) ~y2x) . Y2(x tAx ) 4V2x 4y
) X v2(x + Ax ) {y2x
,Au}n 1 2Ax
L0 BE T Bk r Ax) + y2x
"'-f-’lim ' 2
= A 1A
Ax=0 V2(x + Ax ) + V2x
- -1 1a
o V2x 5
50 50 4 - 34
2. (a) 531 S el M
=8 - 64 1A
- _ 50
(b) S5z + 3z = 71
S(a + bi) + 3(a - bi) = 8 - 6i 1A For z =a- bi
5a + 3a = 8
( "
5b - 3b = -6
a=1, b=-3 1A
z=1- 31 —_—
5 ___
“~3. a+f=-p , af =g 1A
g = (a + 3) + (B + 3) 1M
= (a + f) + 6
-g =-p + 6 1A
p = (a+ 3)(B + 3) 1M
=af + 3 (a + ) +9
- pP=g-3p+9 1A
Solving the equations, p = 1, g = -5 |
6
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Solution !, o Marks Remarks

Alternative solution ;
. : ! . faid . ,
a, B are the roots of (x + 3)2 + g(x + 3) + p =0 1M
. 2+ (g+6)x+ (p+3g+9) =|o1a
Comparing coefficient with x? + px + g =0 1M
p=qg+6 :
‘ { | 1A+1A
gq=p+3g+9
Solving the equations, p =1, g = -5, 1A
27 """"21: '
4. sinT + icoéT
V3 _ 1
=T~ 3d 1A
T T
cos .1.si.n.g . . 1A (can be omitted)
_ _m . _mn 1im 1inm
— = cos( '6) + isin( '6) 1A or coa_g_ + isin_s_ etc.
Accept degree measures
Alternative solution
27 ) 2w n 2n T _ 2m
sinT + icos cos(!. ._3_) + .isi.n(.z _3_) 1A
=cos(-_76') +iain(-.’é) ‘ 2A
' 2n ; 2r _ T T . n T
sin_s_ + .u:osT T-.si.n(.}. + 3) + lcoa(_z + _6) ia
= cos.; - isin% 1A (lcan be omitted)
= cos (- .g) + isin(—.g) 1A
1 ' 1
L~ 2n | . 27,3 _m . _m .3
(sinT + 1009_3_) (cos( '6) + isin( '6”
N .
2km - I 2km - 2 _
= cos__z__ + isin__a_, 1M+1A |1M for De Moivre’s Theorem
1A if others correct
where k = -1, 0, 1, 1A or k=0, 1, 2 or etc.
. l i P
n 2r, 3 _ _n _m
OR (sin_T + icosT) = cos( TE) + isin( .1.9.), 1a
|
! : cos&l}g’f + .isin..ll.lg'.' , 1A
! 13n, .. . 137
; cos ( ..IB_) + isin( _IE') 1a
' 23w 23
(oxr cos_.m_ + isin_m_)

S
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5. | x> + 2x + 3 | 25
o +2x+ 32 sfi or: -x? +2x + 3 s -5 2A use ‘and’ or ‘' ,,; and’
L , (no mark) ’
x2 - 2x + 250 - or x} - 2x - 8320
(% - 1)2 +1<0 B or (x + 2)(x - 4) 2 0 1A For factorisation
No solution or x 24 or x s -2 1Aa+1A
Lx€-2 or x24 ia cannot omit ‘or’
Alternative sol%?ion (1) |
(-x* + 2x + 3) 5 1A
(—x2 +2x‘+.l,_3 +5)(-x2 +2x +3-5) =0 ia
(-3 + 2x ;Jg')_(-xl +2x-2) 20
(x2 - 2x + 2)(x>2 - 2x - 8) 20
'.'x2;-2x+2-(x-1)2+1>0 1M
(x2—2x—8).20 1a
(x - 4)(x +2) 20 1A
x24 or x s =2 1a
Alternative so on (2
| (x+ 1)(x-3) |25
Consider the following cases : M
case 1 : x 2 3
(x + 1)(x - 3) =25
(x-4)(x+2)20'
x 2 4: or x s -2 .
since x 2.3, Sox 24 1A
case 2 : -1 < x <3
-{x +-1)(x ~ 3) ; 5
xX-2x+2s0
(x-1)2+1s0
no solution 1A
case 3 : x s -1.
(x + 1)(x_4 3) 25
Xx24 or x S -2
since x < -1, x € -2 1A
Combining the 3 cases,
x<-2 or x214 2A
6
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b - L
6. (a) AB = OB - OA ! 1A Oomit vector sign (pp-1)
) P PO
* = -2 + 37 : 1A
(b) AB . AB = (f2)2 + 32 1M Omit dot sign (pp-1)
= 13 1A
or AB . AB = (-2i + 3j) . (-2i + 3j) 1M
=4 + 9 =13 1A
y — ——
Since AB LBC , AB . BC =0 1A
—» e S - —3 — —  —>
AB . AC:= AB . (AB + BC) 1M For AC = AB + BC
;ﬁ .AB + AB . B®
= 13 1A
7
7. (a) 2x - 2y? -axy 3¥ 4 3,297 . ¢ 1A+1A 1A for 4 (-2xy?)
dx dx dx
_ - 1A for other terms
dy _ 2x - 2y2 1A
4xy —3y2
dy _ _2(2) - 2(-1)?
(b) At (2, -1), - M
T @) (c1-31)?
2
= - A
I 1
Equation of t;nngent is
y+1 __2
= B v M
2x + 11y + 7 = 0 1A ory=-2x-_"
— II° 11
7
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= B ;
(a) OP = T 1A Oomit vector sign (pp-1)
—>
‘0P + roB
63’ —TTE— lA
1 > e
_ s rB) + rb
1L +r
- e (22 2.1')3.' 1A
‘ (¥ + r)? ,
A],te;ln'tgt;ve V solutions for 65
PQ = . iA
e rl+ 2r +1
-5
- &+ B . r (F- D
1+r (1 +r)?
_a+ (rts 2r)g 1A
(1 +1r)?
AQ : OB = (r* +2r) ¢ 1 ia
00 = .?+(r’+2r)l-:’ 1A
(1 +r)?
-
= 1 P B
(b) of = B . 1A
TG = 06 - OF
- ->
- a+ (rt+2r)b _ 1 P 1M
(1 +r)? (1 +r)
=3+(r’+r—1ﬁ; 1
(1 + r)?
3
——’
(c) Since FA | TO ,
2 -
P+r-1=0 M for rE-1
(1 +r)
po1tys
—=
Since r > 0, .. r = .'_1__.5._"/5 1A
L
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Alternative o;ut;og
AQ : QB = (r + 2r) : 1
OT : TB =1 : r

- —>
Since 0A I 78 ,

2
.E_’iﬁ' = % 1M+1A

z’+2t’—1=0'_
(r+ 1)(22+r-1) =0

r=-1, i;Ls—

Since r >0, .. r= ;1_.5_‘/-_5— I1A
(dy (i) =.2=4 1A |omit dot sign (pp-1)
a.Db= 2(16)(cos.73r) M
= 16 ia
(i) OA . Td = 0 1M
7. (.‘s’+ (! + r - 1)7:”‘ =0
(1.+ r)?
1 _2 iy 2 . - —p
.a+ (r‘+r-1)a. b} =0
T ‘ 4o
1 [
4 + (r*+r-1)16) =0 1M
16 + 16r - 12 = 0 1A
P rié or-.g. (rejected)
.'.r:.;, . ia
7
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Solution Marks Remarks
9. (a) ABCD ~ ABAE 4
BC _ BD |
B " BE . c M
! Im
sz +1 x l 8,
a E 1A
8 X + 8 t sm } X M e}
g = 8x _ )
;;1 N x2.,
’ 3
3‘/1 v -
ds 1+ x?
b = -1 IM+1A |IM for otient rule
(b) = T qu
.__ 8 -1
(1 + x5
g,i: =0 1M
x = V3
Since x > 0, .. x = v3 ia
d2 -24x 1A when0<x<y/_,.a’.i>0
(1 + X ) ) 1A
When 3<x3ﬁ, %3<0
At s = V3 “25‘=-3V/5 <0 s i i M s i 1 M
’ Eﬁ ( T) S8 is a maximum S8 is a maximum
. Smax = ‘/ﬂ—__ \/— - 3/3 1A " |Awarded if checking is omitted
1+
o .
(c) (1) P = Area of AABE - area of ACBD
) 1 x
> (s + x)(8)sin LCBD- > 1M
;,(s_a-x)(s).__}___—; 1A
1+ %2
- 1( 8x  _ .. x) 8 _x
Z 5 2
1 + x2 1l + x
. _32x _ x 1
1+ xI 2z
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Solution : I : Marks | - Remarks

I
Alternative solution

1}

Area of AABE : Area of ACBD

= (s 4+ %)% 1+ x2 1M
64x? 2
- $ X
1+ x! ,
, ' 32x '
Area of AABE = 1A
i 1+ %2 '

. :Area of ACBD = g

‘v

‘32x

x
SoP o= — - 1
l +x 2
P=21(1+a5)s 1M
2
_— 1
- 8 +x
7(1 == )s
=.§(1+__._8____)(..__§"__—x) 1A
1+ x2 1+ x?2
x 8 8
7(1 + X -41)
Jl + x2 Jl + x?
- J2x X 1
1+ x2 2
dp _ 32(1 + x%) - 32x(2x) 1 :
(ii) = - M
dx (1 + %32 2
— _32(1-x%) 1
(1 x)?
From (b), s attains its maximum at x = V3|
-3, 40 ._9
Atx: ~/-3_, ax > 1A
dp -
Since = #9 at x ﬁ, P does not attain
a maximum when s attains its maximum 1
: 6
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Solution Marks. Remarks
10. (a) Let a, 3 be the roots of the equation
1 (2x*+ (k+7)x +4) =0
E *I
k+17
a.+ﬂ ] - - IA
af = 2
PO =|a-8]|=1 1M
(a - ) =1
(a + ) ~;4af = 1 1M
(_k.f'7)!_8.1r 1A
Alternative solution
_k_i_[[.le‘# (k+7)x +4) =0
x = —tk +7)2 Jgk+7)’- 32 1A
PQ:-(k+7)+\/(k+7)2-32 _—(k+7)_\/(k+7)1_32 oM
49 4
1= Y+ 7~ 32 1A
2
k* + 14k + 13 = 0 1A
k=-1 or -13 {can be omitted)
vk o#£-1, J.k=-13 . 1A
6
2 ' 2
b Discriminant = (k+7)" - 32 0 1M+1A |accept tK * T)° 8<0
(b) k0T Pt —a !
| (k+7)*-32<0
-7 - 42 <k<-7+4/2 2A
: ) 4
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1

() Put k=0, Chbecomes y = 2x* + Ix + 4 .... (1
2M or 'any other values
k=1, C becomes iy = x* + 4x + 2 .... (2
Solving (1).and (2), the points of intersectior are _
(-1, -1) and (-2, -2) 1A+1A
Put x=-1, y=-1 intocC
LHS = y = -1 '

= 1 ) : - 2 - =
Rﬂs-m[2+(k+‘7)(l)+4] 1 = LHS Vk#-11

Put x = -2 , y=-2 |intoC

LHs = -2
RHS = 7(_1_1[8 $(k+7)(-2) +4] =-2 =LHS Vk-1 1
J.C always passé! through (-1, -1) and (-2, -2)
- Alterpative solution
= 1 2
(c) vy m{Zx + (k+7)x + 4)
(k+1)y =2x*+ (k+7)x + 4
(y - 2x*~ 7x - 4) + k(y - x) =0 ‘ 1M+1A
C always passes through the intersection
points of the 2 curves y - 2x* - 7x - 4 = 0 2M
and y - x =0
{y—2x’—7x—4-0 .
y-x=0
Solving, the 2 points are (-1, -1) and (-2, -2) 1A+1A
(c) Let k,, k, be two distinct values of k
' (ky + )y = 2x* + (k, + T)x + 4 ... (1)
- { y
(ky + 1)y = 252 + (k, + 7)x + 4 ... (2)
(1) = (2) ¢+ (k - k)y = (k -ky)x 1M
' y =x (since k;, # k,) 1A

Subs. into (1) :
(ky + 1)x = 2x* + (k, + T)x + 4 1M
2x’+§x+4=_=0
x = -1 or-2‘ ‘
when x = -1, y = -1 lhv
y=-2, y=-2 o 1A

; .
.. C always passes through 2 fixed points
" whose coordinates are (-1, -1) and (-2, -2)
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11. (a) Put x =0, f(x) =-1 1A
.. The y-intercept is -1.
Put f(x) = 0, V3 sin3x - cos3x = 0
tandx = _L 1A
V3
x=T or 237 1A+1A |No mark for degrees
18 18 !
. _ L -5
.. The x intercepts are 18 and 15
E 4
(b) £'(x) < 3V3cos3x + 3sin3x 1A
£"(x) = -9V3s8in3x + 9cos3x iAa
. 2
(c) £ (x) = 3\/5c093x + 38in3x = 0 1M
tandx = V3
2n T
x - or 5 1a+1A
f"(—;) (=18) >0 . it is a minimum M
The minimum point is (-7, -2) - 1A
f"(_zg’_') (=-18) < 0 ..it is a maximum
The maximum point is (%_, 2) ia
6

RESTRICTED R&R3C{F

A\

\

1



< RESTRICTED A&R3T# P.13
Solution o Marks Remarks
lte ve_solu
(a) f(x) =28in(3x - _'6') or f(x) = -2cos(3x + ;)
£(0) = -1 1A
.. The y-intercept is -1
Put f(x) = 0, sin(3x - %’) =0 1A or cos(3x + .’3') =0
- n -5n
P B 3
. ; n -5
.. The x %ntercepts are 15 or T 1A+1A |
)
[b) £'(x) = 6cos(3x - _'5') A
£"(x)= -18sin(3x - %) V.- |
2
c) £'(x) = 6cos(3x - .’6’) =0 1M
x=2% op 7 1A+1A
_ - 9 (
f"(-;) (=18) >0 ..it is a minimum M
The minimum point is (-7, -2) ia
f~(_2§’_‘) (=-18) < 0 it is a max imum
The maximum point is (_2; ' 2) 1A
OR
f(x) = 28in(3x -.g)
f(x) is maximum when sin(3x —%) =1 M
X = .?g'f 1A
.« The maximum point .li.s (.2.9,.7r ' 2) 1A N
f(x) is minimum when sin(3x - %) = -1 1M
X = -; 1A
.. The minimum point is (—; ~2) 1A
' 6
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Solution

Marks. Remarks

(d)

@ 2a  [shape
4 1A Labelled end points

ﬁ 1A Label the turning points
and intercepts

m
% e
yzxg Sth3X — Los 3x
4
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12. (a) z+ 1 = cosd + isind 1A
| 2z 41| (=Vcos?d + sin®h) = 1 1
AT
c . r\ magindry 1A For circle
/'7\ 1A For centre at z = -1
-/ ~To — ia For radius = 1
: ]
sin&.
tan2é,. ._‘Eo—sm 1A
-Zalnol 'C@:S'ﬂl sin0|
pelL I 1M
2c0970 -1 cosd; - 1 .
sinf;(2cosf; - 1) = 0
cosf; = 71 or 8inf = 0 (rejected 0 < § < ;) 1A+1A
”
01 ] 1A
" Alternative solution
Let G be the centre of C Py
and H be a point on the
positive real axis 6 26
(] A
LOGP|= 01 G' H ia
LHOPI = 29] IA
Since 6P| = GO’,‘AGOE’l is isosceles.
-0 .
Lcop, = f_.:_'. 1a |KorGg= n - 26,
T - 9]
'—7_—+20'=” 1A [r - 20)) X2 + 0, = n
n
6, 5 1A
Zy = cos.?.!.r -1+ ising 1M
1,43
77 12
)
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Solution Marks Remarks
(c) Zy = co::s(.'j'.’r + ) -1+ isin(g + ) 1M+1M415. 1M for using C
iM for =
. 3 3

7”7 1a
Alternative solutions
PP, is a diameter of the circle cC. 1A
Let P, re[’ire'sent the complex no. x + yi

=~1, =0 2M
-z - -z
S.Py represents —% - ..’/gi 1A
I 22 I = \/3- 1A
LGoPy= _’G' M
Argz, = % - 1M RPccept 7 + _’6'

L —5m n

- 3
. —5 ] -5
o2y = ﬁ(cos% + 151"-61)
4
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