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SOLUTTIONS MARKS REMARKS
1. (1 + x + xz)n
= [1+ x(1 4+ 3070 e e e M
-1
=1+ nx(1 + x) + EﬁE‘E——l (x2H (1 +x)% + ...
Coeff. of x? = + n(nq— L 2A
= 21
n? +n - 42 =20
(n-6)@n+7) =0 e R 1A
n =6 or -7 (rejected) «. civecrcocncans ceeeeevennas 1A
2
2."For n = 1, L.H.S. = 1/4
R.H.S. = 1/4 = L.H.S.  ....cev.. Leeaneas . 1
Assume equality holds for some integer k . 1
For n = k + 1,
L.E.5 S : # E
T SIS {45 (7Y 77 (3k=2Y{3%+D) {3k+1) (3k+4)
-k : 1
3k + 1 (3k + 1)(3k + &)
3Kk + 4k + 1
(3k+1) (3k+4)
_ k+1 1
—3k+4 .................. ® & 5 5 0 ¢ @ ¥ S O B e e o
= R.H.S.
w=erefore equality holds also for n = k + 1,
mathematical induction, equality holds for all
positive integers n . 1 Award this mark only if the
5 candidate has scored the first
four marks.
3. Let the slope of the required line be m . \
—m-3 _,1 1A+l 11 la fexcl. +)
T+ @ 3 A+ A for formula (excl., *
1 for =
2(m - 3) = 3m + 1 or 2(m - 3) = =(3m + 1)
m= -7 or m=1 L1A+1A
v - 2 -
y 2.y y -2 _
x - i x - 1
x+y -9 =10 x-v+1=20 1A For both equations
5
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SOLUTIONS MARKS REMARKS
L, Put x siné
dx = cos8 dB ... et e e 1A
x=0, 8=20 )
1 M 0 eeceescsccssnnaocs tesen s s s sass s aaas 1A
=5 0=5 )
f" 2x? Jg 2s5in?0
h ~ 2
Jo T =2 =)o T - sine 09 @8
3
= Vo 2 sin%@ d68 ........ f e eeae it 1A )
(T 3 for integrand
= }3 (1 - cos20) do 1A )
! 5
= [0 - 3 81n29]o ...................... 1A
3
- =T - g (0.0906) 1A
6
1
S. v =|(3x% - 2)(x® - 2x + 1)3 dx 1M .
put u = x> - 2x + 1
AU = (3%% = 2) dX vttt iiiranaren it 1A
X
e o= L u? du LA
4 ®
vy =7 u? + ¢
3 &
A G S S B T P IA
4
sub. x = 0, vy =0 1M Do not award :this mark if ¢
3 is missing.
C=—Z ................. s s esmeeseane oo e [ 1A
y=§—(x3—2x+l)§—3 d
6. sin38 = sin20cos® + cos26sind 1A (cos® + isin®)? )
= 2sinfcos?8 + (1 - 2sin?6) sind = cos38 + isin3® 1a
= 3sin6 - 4sin’@ 1A |
Put X = SINB ittt iieieiececeac e M sin36 = 3sinB - 4sin’6 La
8x® - 6x +1 =0
85in®8 ~ 6sin® + 1 = 0
2(45in30 - 3ginB) + 1 =0
2gin36 =1
1
sin3d8 = 3 .t e 1A
38 = 180n° + (-1)"30°
6 = 60n° + (~1)"10°
= 107, 50°, 130°, 170°, 250°, ...
x = ginl0°, sin50°, sin250°
=0.17, 0.77, -0.94 1A+1A |2 correct answers lA
3 correct answers 2A
%
2 ) 2 on 5o ¥ Ekitdcval o
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SOLUTIONS MARKS REMARKS
7. Tangents are of the form y = 2x + k 1A | Alternative Solution:
Sub. in 2 =y =3 Lol Ceeienaees IM | Diff, x* - y* = 3 5
x? - (2x + k)2 =3 2x - 2yy' =0 1A
-3x? - 4kx - k? = 3 y'=§
3x? + 4kx + k2 + 3 = 0 14 -ii/‘-=2 14
For tangents, 4 = 0 x = 2%
16k? = 403) (k2 + 3) = 0 it e IM | Sub. in x? - % =2 1M
K2 = 9 397 =3
v = =1
k = 13 1A+1A w o= 2
“~"quations of tangents y = 2x + 3 and y = 2x - 3 y = 2x=3 and v = 2x+3 1A+1%
6
' Y
lAlternative Solution: i
* I
! H
(Eqt. of tangenf: XX - ¥,¥ = J iiiiiieeciiiieean. . 1A !
' slope = — ta
71
X,
; i 1A
! 4
|
!
fetc.
o
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8. (a) du = sec“xdx , | 1A
-2 R -2, i ‘
l{tann “x secx dx =)fun Zdu .................... 1A
tan® ‘ :
=80 X4 . 1A+14 : 1A for c
n-1 A ;
A 3 2 |
(b) (1) so tan"x dx =50 tan ~x tan?x dx
)3
= SS tann_zx (sec?x - 1) dx 1A
I (I
4 _ n=2 o V4 n-2 T
=} Fan ¥ secTx dx “Jo an x dx M
i ]E S% ‘ 2 :
tan X n- : . R
= [ =D ]0 0 tan x dx M %lM for using (a)
I l
- _ 1 4 n-2 |
T n-1 0 tan x dx 1 1 i Alternative Solution:
I% : | Z s
s 5 = = 1 = -_— T (’
(ii) IO 0 dx ; °or I, 1 7 sereeeneees 1A !jotan x dx
Il{- 6 1 : 4
I, = 5 tan x dx = (= -1, ) 24 tan x(sec’x - 1)dx 1A
6 0 5 4 ()
I, =¥ —}- - T, 1A
Lo 1 . ? ,1' ST \“
= = - 3 -~ ; ‘ = l=tan ®x — = It (e ) !
I [ B 7+ 1 IO i | LSt n 3tan x+(tanx- .
= (L2 _Ty o 0.0813 1A 1A+1A+1A
15 BT 1A
75 L reereesereesces 2
9
Alternative Solution:
(¢) Putting X = =V tieeeescesscsnnans e reanes 1A
- dx = —dv 1A gtan xdx
x =0, v=20 ) s ) -0
) I Ceneetecteeeeea 1A —[ Ztan'x - =tan®z+(tanx-x) ]
e - _X _T 3 T
x = » v= 7 ) -
4 A
13 ..... 2A
0 = -]:—5' - % ............... 1A
tan x dx = tan (=v) (~=dv) )
X i ) RN
4 4 4 .
) = £an XAX  ci e eeeeeeans 1
AU Y eeeeee 1
Z ) 0
=.5 tan v dv ) E ’
) i
i 7 tan x dx = tan x dx + * tan x d= | 1A
_x I 0 !
} A A
T
7,
= ZS * tanéx dx s e e esanans 1A
0
=2 Ty o 0.163 1A
15 4
7
- s = g Ty § e L i o
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s
9. {a) N Area of region I = x? dx 1A
0
x?
< =[‘§"]
0
T
3
A | = 3 1A
iz |
’x,
Altermative Solution:
Area of (shaded region + I + II) 5 5 5
. ST ¢ LS o 2
= 5(s + t)(s? + t?) 1A x-s s-(-t)
£3 y = (s - t)x + st 1A
Area of region II = 3 cecesscsesasenesnsaanos 1A
1 1 1 Shaded area
_ Shaded area = E(S + t)(s? + t2?) - 353 - §t3 1IM+1A s
1 =\I't [ (s=-t)x+st-x%1dx 1M+1A
=_(s? + 3s%t + 3st? + t3)
6 (s-t)x? x3.s
1 et 1 = [——2—+stx—§-—] ¢ 1A
=—é(s+t)3 1 -
7 = 6{53 + 3s%t + 3st?® + c3)1
rl
= %{s + t)3 }
(b)Y (i) S, H, T are collinear. ‘
2 1 .2 1 Sub. (0, 1) in eqt. of ST I*
il SRS M |1 = st
-s?t + t = st? - s t = % ............... . 1
s + t = st(t + s)
st = 1
s > 1 13
(ii) Shaded area A = g(s + E) 1A
dA _ 1 1, 1
35 = 6(3)(5 + s) (1 57) ceresrecatceen e 1A
=0 M
s =1 or -1 (rejected)
A T Ceeeiecetsetennenese 1A
’ dA d2A _ 1 1 1.
s <1, dS<O ) Ez-EZ(S-FE)(l—;z)
LA, ) R M 1 1,2
s > 1, s b ) + 5 (s + g) (gg)
2
S+ s =1 corresponds to a minimum A When s = 1, ggé >0 1M
7
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SOLUTIONS MARKS REMARKS
9, (c) For s = 1, ST is horizontal.
b
Volume generated by region I "ry dx M Forg Ty2dx
a
’{ E
x°
= [ =
> o
e, s
Volume of cylinder = W (1)2(2) 1A
Required volume = T (1)2(2) - é'ﬂ' - %T 1M
- S8 0r 5.03) e | 1A
5
6
Alt., Solution
b b
Volume generated = Tf(y,yz - y,%) dx IMFIM | 1M forg- Tv2dx
a - - ' a
[ s
= 2 T(l - x) dx 2A
Jo
5 1
=27 [x - %] 1A
0
8T
=5 (or 5.03) ..veennen 1A
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:0.(a) PS = PN
. - 1)% w2 = + 1 1A £ .S,
Jx - DZ + 92 = x lMp1a | 18 for L.S
(x = D2+ y2 = (x+ 1)? +1A 1A for R.S.
Y2 24X iiiiieieraceccteniainenan - 1
4
(b) (L) vy = 2t
X = £2 ittt iiteaeaacaccnaccetaatacaaans 1A
(1i1) (1) PN // x-axis and PR bisects [ SPN. Alternative Solution:
.. LPRS = [RPS PR intersects SN at M
SR = SP
= PN M is the mid-point of SN s
T e 2A *+ M is the point (0, t) 22
.‘. = - - 2 —
OR SR SO PR : Z - g - tg = g 1
_ e 1A
R is the point (_tz, 0) 2A X - ty+t"=0 teeesenes 1
.« the equation of PR is
2t - 0 2
= —y— cecsistnonneaae
Y T D (x + t2) 1M
ie. x -ty +t2=0 1
Alternative Solution:
v - 0 2t
P Z =
PS i Tt To 1M
2tx + (1 = t3)y =2t =0 iiiinnnn 1A
PN : vy = 2t 1A
PR is the angle bisector.
Its equation is
y - 2t _ 2tx + (l—tz)v-—Zt?: IMEIA
- J1%7 + 0° VYT + (1 - t%)?
- - 2 -
g ge 2 2xE (1 - thy - 2t )
1 +¢t
) 1
X -ty +t2=0 )
Alternative Solution:
(2) Sub. x =ty = t2 9n ¥2 = 4X Leiiieianann M
Differentiating y*> = 4x 1M
bty - t2) = y? .
$2 = 4ty + 4E% = 0 ieiiiiiieiiraraeaians 1A Y —
slope of tangent at P = T 14
A= ap? - acse®) 1
(y - 2802 =0 24 Eqt. of tangent at P:
=0 1A 1
vy - 2t = ?<X - t7) i By
J. it touches y? = 4x at P,
X -ty +t2=0 ...... 1A
(3) R is the point (~t2, 0) 1A
P is the point (t*, 2t) which is the eqt. of PR.
Mid-point of PR is (0, £) ceevenncecen 1A
Equation of locus is x = 0. 24 . PR touches y? = 4x at P
16

.
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SOLUTIONS MARKS REMARKS
11.¢a) (1) x> + y2 - 16x - 4y + 64 =0 Centre = (8, 2) ) ;
Put vy =0, IM Jradius = 2 )
x? - 16x + 64 =0 Distance from centre- to
(x - 8)? = 0 or A=(~16)2 - 4(64) = 0| 1A |x-axis = radius 1
x =8 .
C1 touches the x—-axis at A
Therefore C1 touches the x-axis at A
Alternative Solution:
(1i) Let equation of OH be y = mx | 1A %OH: y = mx 1
Sub. in equation of Cl ! éC : centre = (8,2)
: | N
x2 + m®x2 - 16x - bmx + 64 = 0 radius = 2
2y,2 _ - _Bm_—_.=
(1 + m9)x L(m + 4)x + 64 0 1A T +aZ 2 (% optiona]l.;H-l
— For tangents, (4bm - 1)2 =1 +m?
16(m + 4)2 - (4)(64)(1 + m?) =0 M [15m% - 8m =0 1
m2 + 8m + 16 - 16m® - 16 = 0 m=0 or T%
15m2 - 8m = 0 1A OH:y=—l-§x 1.
m=0 or T% |
OH : v = —i b Crececserrsasens . : 1A
15 !
!
Alternative Solution:
Eqt. of OH: y = mx 14
H 2 1
tan@ = 37 1A
m = tan L AOH
= tan 20 1A
‘ =
2 _ Z2tané M
O A 1 - tan?0
8
= q5  eeeceeees . 1A
Alternative Solution:
(iii)Let coordinates of H be (8, yl) 1A By s etry or LuoB = LOBH.
Sub. in equation of OH IM |Slope of BH = tan(180°- LBOH)
64 '
Y| TR eeeeeeeees et e eeeeeen. 1A = - tan LBOH
64 8
—=-0 = - =z 32
Equation of BH : y - 9 _ 15 1M 1>
x - 16 8 - 16 BH-L.Q:..__S_ n
T ox - 16 15 o
r .. 8 8x + 15y - 128 = 0 1
x - 16 15 X y -
y = - T% x + ig% 1A
8x + 15y - 128 = 0
12
GA 29
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SOLUTIONS [ MARKS REMARKS
11.(b) (1) Sub. (8, 0) in equation of C? M Put y = 0 in eqt. of C?
64 - 128 + ¢ =0 x2 - 16x +c¢c =0
c = 64 1A A =162 =4c =0 .iveunan
C, touches 4x + 3y =0 ) c = 64
Sub. in C2
x? + 16 x? - 16x - 8f x + 64 =0
9 3
25x2% ~ {144 + 245)x + (9)(84) =0 |
‘ Alternative Solution:
For tangents, OK is tangent.
(144 + 24f)2 ~ 4(25)(9)(64) =0 IM | Centre of C, = (8, -f)
— radius = f
f=4 or -16 ......... ceseanne ceeeen | 1A - 4(8) - 3(f) _ i
T 42132 °— ¢
Rejecting f = -16, 4%+ 3
32 - 3f = #5f
f =4 : i 1A f=4 or =16 ..icieen.
Rejecting f = -16
f = 4 it eneneaas
i) A 0OBH _3(0B) (AH) | Alt. Solution
Lad ) —
AOBK g}(IOB) (AK) K = (8, k)
= K-I_( .
_ AH/0A I Sub, in 4xt3y = 0
ARJOR " trrceeeereeees ceeaceeona Iy .o 32
_ 8/15 3
473 AoBH _ aH
_2 AOBK  AK
- 5 2 _ 64/15
32/3
-2 2
5 et 2
Alternative Solution:
1 64
AOBH—§(16)(E) e eeeseaneaes 1A
1 32
A = = g
A OBK 5 (16) ( 3 ) 1A
A OBH 2
AOBK 3 ’ 1A
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12.(a) (1) 7sin® - 24cos8 Alternative Solutions:
in(6 - A
N vy S R S B n( )
CVTTF 242 8 V772 + 24 / - = rsinBcosA - rcosésinA 1.
= J77 ¥ 242 sin(9 - &) 1A |{= 7sin@ - 24cos6
r =J7% + 24 rcosA = 7 ) |
= 25 et e, 1A |rsinA = 24 ) -
A= tan ! 2—17’ r =25 12
£ 73.7° (73°42" or 1.29 rad.) 1A A= 73.7% tiinenennnnns 12
(ii} v = 2(7sin8 - 24cosd) + 14
= 2[25sin(® - 73.7°)] + 14 2M  JAlternative Solution:
-1 ¢ sin(® - 73.7°) £ 1 IM+1IM y' = 50cos(8® - 1.29) =0 1™
—36 L 7 €64  iiiiiiietetrctarctttaeanas 1A+1A |y" = -50sin(® - 1.29) ™
- When y = 64, Max. v = 64  ciieeevene 'A
. - _ A
sin(8 - 73.7°) = 1 Min. y = -36 .
0 - 73.7° = 180n°+(~1)"90° or 360n" + 90° 1A
8 = 180n°+(—1)n90°+73.7° or 360n°+163.7° 1A
12
1
{b) coselcos} = AR TR R PP R PP PP RPEPPREP R .
cosed + coslé' z 1
(cos %‘B— + cos Ql_%_é_)z = (2cos 0-23 cos g)z 2A
= (2cos? %’) (2cos? %) ........... e eeeneeeeaaeas 1A
= (1+cos&)(l+cosﬁ) 1A
= 1 + cos® cos + cosol + cos 1A
- p f5
1 5
=1 + g + —6' ........................... ceeesees 1M
ol -
cos 1— + cos o(_’)_@_ = \/5
Alternative Solution:
(cos d;B +cos°{—837 ,
ol -
== ij;_{_ + nos -———é + ?COS i+/3 o) B LL\
_ —[l + cos@+B)] + é[l + cos@~-3) ] + cosel+ «20313 1A+1A
=1 + cos®X + cos 8 + —[cos(0¢+(’5) + cos(& - 1
=1+cosd«+cos{31-coso(.cos[3 Ce et it eeaeee 2A
1 5
=1 + -6— + '-6- M
= 2
os %38 oo &b _ /7
) - Eaind q . el ? ﬁ S~
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