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o SOLUTIONS ; MARKS REMARKS
1. (3) (Jx+1+ ax- /x+D({/x+1+ 4+ Jx =+ 1)
= (x+ 1+ 4x) - (x+ 1)
T AKX e eeeescccesssssesesssesseasstresvaasaes 1A
) Eoaip X LA
ax  axwe L X
x+ 1+ Ax - /x+
- 1ip ( LEEL - Jx 1l LA
AADC A X
= lim } , 1 —— 1A This can't be omitted.
Gamc (X T LT ST T VX T T
1
a3 SRR REET TR et esecasecasencnnrnn h;.
2. T “ferentiating y2 = %y + 2
(2y) (y") = x%y' + 2xy 1M
When x = 1, V v =y + 2
7 = 2 or -1
ve e _ 4 ;
AL 2), = § ...................... 1A
dx - 3y +2 =29 1A
, 2
At (1, —1), }"' = 3 ceoa s e s ceens e . 1A
2x - 3y -5=20 1A
5
3. (3) zl=l+2i,zz=1+i,23=3+2i 1A
Z.Z ,
1%2 _ -1 + 3i 7 + 41, iy z
= 5057 or 3 (L+1) ..., 1A For zjz, or ?L
Zq 3
3 11, + 114
= + =i 1A Accept ERLeS l;ll
(b) LAOCD + LBOD - LCOD !
= arg z, + arg zZ, = arg 33
= arg { }_ ) cecebeteiidseeceastcot e secannae M
“3
ran” ! é—l-
= 74.7° (or 1.30 rad.) 1A
5
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SOLUTIONS | MARKS REMARKS i
4. (a) y' = cosx + 2sinx 1A
v" = -sinx + 2cosx 14
(B) ¥ = 0 iteiirerarenseatacacacacasacasasssasenns M
1
tanx = - =
x = 2.68 or 5.82 1A Accept x = 153° or 333°
but pp-ti.
Testing for min. = eiececrcienccsianaaonn . M
x = 5.82 corr. to a min.
Minimum value of v = -2.24 ..... et e esea e 1A
6
5.D = (4m)? - 4(4m + 15) 14
T16m? - 16m = 60 ciiieeeieacenonen Ceeetieeaaeaes 1A o
f(x) > 0 for all values of x £(x) = (x+2m)2+(15+4m—4m?)
>0
15 <G ¢ e 1M (15 + 4m - 4m?) > 0 1
16m® - 16m - 60 < 0
200+ 3)(2m = 3) C 0 tiiiiiiiisicrstanasaenaneannan 1A
-5<m< 3 1A
- - 5
6. a-c=6+4k ....iiiaiannn crnaenan tanestosseaases 1A If vector sign omitted, pp-
be«c =16 + 6k 1A
Let 6 be the angle between a and ¢
amc =[a[jc|cos®
* Alt. Solution (1):
=5 /4 + k2 cos6 1A
OA: 4x - 3y =0
E‘S=10J4+k2 COSE i iiieectrcrseeransssasasannns 1A OB: 6x — 8y = 0
3x -4y =0
6 + 4k 16 + 6k 8 -3k _ , 6 - 4k
5VE+ R 10/% + K M R DL
k=2 eesesssasasann Cesecetarasons Caeena 1A k=232 L iiiiinrenne L.
’ &) rejecting k = -2,
i k=2 theretes e sanan i
' Alt. Solutiom (2): s
=1 4
LAOK = tan 3= 53.13° )
-1 3 ) 1A
LBOX = tan 7= 36.87° )
/
[ COX = LAOX-; LBOX M
% e 1A
k=2 1A
: T
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SOLUTIONS MA REMARKS
-3
7. (1) x 23 L=<l
_3( 2.z
3. S 14
Therefore, x 23 1A
(ii) 3 > x > 0, 3§f<1
3 -x < 2x
S 1A
Therefors, 3>x 21 ' 1A
e 3 -x
(4ii)x < 0, 5 < 1

“herefore, x <0 1A

Combining the 3 cases, x <0 or = >1

a2 RESTRICTED HERTH
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2
\ x4 + 4x - 2 _
3. (a) Solving v = 5 7 and y =1,
2 +4x - 2 =x% + 4
bx = 6
x=1.5
P is the point (1.5, 1) 1A
1
(p) (1) put y =0
< + 4x -2 =0
" x = =2 £/6 (or -4.43, 0 L1A+14
putmx = 0
7= =0.5 iieiiecancnctocneanse . 1A
.. (x2 + &) (2x + &) - (x% +4x - 2)(2x)
r
(11.) y = (X‘ + 4)2 1M
-4x?% + 12x + 16
- (x + 4)~ 1A ,
- “4{x - ) (x + 1)
(X.'. + 4)‘.
0 iieireionesacanecetanssnraans M Putting y' < O
: > 4 or x < -1 25
(iii)y' = 0 e eean ceeesaces Geeesecsecsann M
x =4 or x=-1
(4, 1.5) is a maximum point. 1A
(-1, -1) is a minimum point. 1A
- 11
(c) 2 Shape
Y
)
14 intercepts, end-points
(3 out of 5)
1A max. & min. points
i
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. . 4x - 6
8. (&) (1) y=1+_z77 1A
; 1
Ifx~” 1 5 b - 9 » O )
4x - 6
f —_—
Therefore, - Sr— ; ......... 1
y > 1 )
(i1) 2 Curve cutting y = 1, deduc
1 mark.

Wrong position of starting
scint, deduct 1l mark.
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9. (a) 1B = 0B - OA 1A If vector sign ommitted,vo
= =71 = 4 iiiiieenensan ceesetenanu ceanee 1A Alt. Solution:
3B - BC = -121 + 6] A8 - iC
JE— — — — a— i
BC = (-74 - 43) = (=121 + 63) «vevenenans IM |= (OB - 0A) - (0OC - 0B) .
=51- 103 = -121 + 6§
oC - 0B = 5i - 10 OC = 208 - OA - (-12% + 61
0C = =1 = 125 vevnnenn e 24 = -1 = 125 eiieeenn.
N 5
(b) (i) AX = kOX
—_— — —_—
0X - 0A = kOX
(1 - k)0X = OA e e eeeereenaeen 1A
k #1, 0% = " (1 + 23) 1A Accept omitting k # L.
(i1) BX = OX - OB
1 PR 2 .
=(]_,(-"O)_3;+(1_k-r2); 1A
OXAL_BX
1 1 2 2 .,
S e g S g A 1
(7 - 6k) + 2(4 - 2k) =0
= 13 24
0X = -2i - 43 chesesacosaa cetesana - 1A Alt. Solution:
e PN ——— Y
- AX + BX + CX AX = -31 - 65 )
e PEERY — i — — —— ) ..... -
= (0X - 0A) + (OX - OB) + (OX - OC) BX = 41 - 27 )
— am— — — P
= 308 = (DA + OB + 0C) tiievnvennoncnsons 2A CX = =1 + 8] .eveevnnneo -
= (=61 - 123) - (=61 - 123) AX+BX+CX =0 cevnnnnn
S R e e, 1A
IC=-24- 143 , KB = =74 - 43 '
: Alt. Solution:
i = % (AC + AB)  vevirnns /e ve e ™ M is the point (- % , =7)
- _ 3. = 9.
=-35i- 93 1A AM = ~ 51 - 93 ieesiennee
—
A = =31 = 67 tieeeenencnsnntrernseananns 1A Alt. Solution:
2 9 . Slope of AX = :% =
—§'("—2°1-9l) —9
— S1 fAM=""2_-=
=%AM . * " 0 o0 00 LI 4 . * ® 2P 0 0 0 lA Opeo -—9 2 -
2
Therefore, X lies on AM. i? Slope of AX = slope of AM

%X lies on AM
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SOLUTIONS MARKS REMARKS
10.(a) (1) f£x) =20 Alt. Solution:
T 1M 2+ 2x-1=0
2 =-1% J2 (Accept -2.41 or 0.41) 1A PQ = ixl - XZE
PQ = 2 /2 (Accept /8 or 2.83) 1A = /(xl - x,)?
g(x) =0 = J(11+x2)2 - dxx,
-x% + 2kx - k2 + 6 =0 = [(-2)2 = 4(-1)
x2 - Ykx + k% - 6 =0 =277 e
x =kt Jk2 = (k* - 5) g(x) =0
I & 1A |RS = J(2K)2 - 4(k® - 6)
_ RS = 2 /6 (Accept V24 or 4.90) 1A =2/6 . ceeees
(ii) x-coordinate of the mid-point of RS
, s /8 -; (e - /—6_) M This can be omitted.
= K eieiiitacnanes ettt Ceaereass 1A
%-coordinate of the mid-pmoint of PQ = -1 A This can be omitted.
L 1A
9
(B) x2 +2x =1 = =x2 + 2kx = k% + 6 .eiiiirnnnnes 1
2x2 + (2 - 2K)x + (K2 -7) =0
D=0
o (2-2K2% - 42K -T7) =0 ....... Cerraeens . M
k* + 2k - 15 =0
k=3 or =5 .ieeeceen creanenas Ceesracisrasasa 2A
For k = 3, 2¥2 - 4x +2 =0
x? = 2x+1=20
j; - ; g .......... e 1A
The point is (1, 2). i
For k = -5, 2x% + 12x + 18 = 0
2 +6x +9 =0
;: ;3 ; ......... e 1A
The point is (-3, 2).
6
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0.(e) f(x) ? g(x)
x2+2x_l>-x2+2kx—k2+6
1%2 + (=2k + )x + k%2 =T >0 ciiiiiiiniannans 14
This is true for any real value of X,
(2 = 2K)2 - 42X =7D<K 0 ceveinnnnnns M
k2 + 2k - 15> 0
k 23 0F K< =5 tirieeienccoarnansas Ceeeenes 2A
3
Alt. Solution:
f(x) > g(x)
_ xZT 4+ 22 - 1> -x% 4+ 2kx - k2 + 6
2%2 + (=2k + D)x + k2 = 72> 0 .iiieennen 1A
%2 + (1 —k)x+%(k2- 7) > 0
1 = k. 1 - - 1
f:c+“f,"‘"+—?-{<“—"‘- l,)(”,?>0 i1
Lo - - AT 0 1M
k2 + 2k -15>0
k>3 or k< =5 cieiencnnens esassen oo 2A
7/
Jue. SN
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11..a) (i) z = cos® + isin®
n . .
2" = cosn® + isinn® .......... crens e 1A
i . . 1
—r = cosnB -~ isinn® 1A —_ -n
z Accept n = z
a 1 , = cos(-n8) + isin(-n@)
z 4+ T = 2cosné )
z
)
n 1 ) e ieieciiesacsnaenes 1
z —’;ﬁ = 2isinn@ )
ii) (z~ -‘l?)i
z2 21%5in280
T = "Zcosio La
22 +j§
= —~tan28 ciereerenssisesnsenas 1A
tan26 = 3 M
26 = + T
6 n 3
AT T ’
8 = 5 + Z
z = cos( 52;-+-ZI) + isin( n:r +—;T) ) NOTE: f one or more roots
2 5 2 o 3 . missing, award 1 ma
s 24
where n =0, 1, 2, 3 ) )
[Accept n = 0, 1, 2, 3, .../n is an integer.]
RV EN 1, /3., /3 i
R z=-F+5,-5+51, -5 -3,
- Positions should be |lA+I1A lA For two points.
either specified by 2A For four points.
Iiozrimatez or _Yin:t NOTE: If positions not
odulus and angLes. specified, deduct !
mark.
y 10
1 / - A
(b), (1) x = =S
L+ /31
2
= pay $ 1 { :..,-
cos 3 isin 3 1A
: ST .
or cos(- g} + isin(--%) [Accept cos%.— ising] 1A Accept COSE; + isin—
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3
il.(b) (ii) Product of roots = ( —(’f— )k ( < )k
= ] i iiaeesanesaaenen 1A
) cos~ + isinz;‘-r cos(ﬂ) + isin(:lr-
X _ 3 3 or 3 3
S cos(:-g-) + isin('—%) cos%r + isin%r
25 2m =27 . =2
= co§—==— + isinm=—— or cos( Yy + isin( )y 1A
3. 3 3 3
ot 3
Sum of roots = (‘,—ﬁ’-)k-i- (--';-z--)k
k 1 .k
=z + ( =z )
5
= 2co “k;r ................. 24
Required equation is:
- T
%2 - 2cos .x+1=0 1A This can be omitted.
(1) When k = 3n,
2k3TT is a multiple of 2T ,
equation becomes x> - 2x + 1 = 0, 1A
(2} When k = 3n + 1,
2%T T
cos (3 = cos(2nTT + -2-:—) = -:1,-
] Lo
equation becomes x* + x + 1 =0 1A
(3) When k = 3n + 2,
2xT _ 4T, 1
cos 3 = cos(2nT + 3)-—2
= equation becomes x? + x + 1 =0 1A
10
Alt. Solution:
(b)Y (ii) (1) %k = 3nm,
product of roots =1 1A
]
sum of roots = ( —- n (-—’-)311
n
= 2co 2(3nT) ceersean 1A
3
= 2 1A
Equation: x° - 2x + ¥ =0 ......... 1A
. (2) X =3n+1,
sum of roots = -1 1A
Equation: z2 + x + L =0 ..cevnnnnnn 1A
(3) k=3n+ 2,
sum of r00ts = =1  Liieirercncocenns 1A
Equation: x2 + x + 1 =0 1A
I
ca 29 RESTRICTED RAIR=ri{%x
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12.(a) (1) 2wvr = .9
T = T?_Z—T‘g .............................. 1A
(ii) L2t h be the height of the cone
h2 = 12 - rz
= 12 -« M For Pythagoras' Theorem.
N -/{.'T' -
Volume of the cone = %—‘zrrzh
_
1. J72%p2 /., 2292 - . .
= -3-‘ ZT—'?’-Z—./)( - -Afr_;—;r— 1M For substitutiomn.
?6 | \
S S
A
B - M S eenn .. 1
2
(iii)dég ) - k(167 20% - 60°) 1A
= O LN * o 0 8 ¢ ¢ 0 8 00 * * o0 . . IM
81T 2
¢ 74 09 QZ = 3
’ 2J6
g >0, g = 25-/—_6—7 (or 5.13) (or 1.63M 2A Accept @ = 0 or f"ﬂ'
2 2
d—d-é-l’,-l - 1w (48292 - 308
= 5kP2(3 T3 - 59%)
0 N 872 (g2 T2
-—mz——!w_:%_ = 6k . 3 (87 - 5‘—"'—)
L RN e M
V2 is a maximum when § = 2—{-6—'*7‘ )
3 Y eenen 1A
V is a maximum when 9 = -2—;-71’ ) 10
(1) = T — TCOSH  seiiiieecrcenersscasenansnas 1A
1
(11) & = 2(x)(29) - 5 r? sin20
= r?9 - % r? sin28 .......... Ceeeresans oa |or r?6 - r?sinfcosb
(iii)g—% = r2 - r?cos28 e eteene e eeaan 1A or 2r?sin?6
ds 1
d7 = rsiné 1A
aa _da 4o 4 ” :
dt de  di dt
= e2 _ R2 s 1 .
= {r r“cos2B) 5100 U teeecnass M
_ ru(l - cos29) , u(r - rvcos2B)
= - LA Accept =100
= 2ru sin® Lo ieeen ceerereaeraearans 1A
=L 44 _ 5 sin I
When 8 = g T 2ru sin &
= ru ceesan sesccesnanas 1
10
AR
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