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Solution Marks Remarks
(a) (1 + 2x - 3x)"
n
= {1l + x (2 - 3x)] 1M
=1 4 nx(2 - 3x) + Eﬁﬂ—%—llx2(z - 3x)2 + ..... Deduct 1 mark
for missing .....
=1+ 2nx + [2n(n = 1) - 3n]x2% + .....
a = 2n 1A
b = 2n® - Sn 1A
(b) 2n* - 5n = 63 M
(2n +9) (n~-7) =0
"W n=17 lA
5
For n =1, L.H.S. =12 + 1 =2
R.H.S. = 2(1)(2)(3) = 2
' 3
the statement is true for n = 1 1
Assume the statement is true for some integer k. 1
For n = k + 1
L.H.S. = T1 +'T2 + ... + Tk + Tk+l
= %k(k +1) (k+2) + (k+1)2 4+ (k+1) .
- %(k + 1) [k(k +2) + 3(k + 1) + 3]
= (k4 1) (K2 + 5k + 6)
=%(k+l) (k + 2) (k + 3)
the statement holds for n = k + 1. 1
By the principle of mathematical induction, the Awarded if
statement holds for all +ve integer n. 1 previous steps
all correct.
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3. du = 2sinxcosdx 1A
sinxcosx d 1 i - 2A Integrated must
. X = P— be in terms of u
j9sin2x + 4cos?x 2. /5u + 4
= %./Su + 4 + ¢ 1A
_l oo Deduct 1 mark for
=3 ﬁsin X+ 4 + ¢ 1A omitting c
3
(or %./QSinzx + 4cos?x + ¢)
4 (2
[ [cosx - k(x - Z)2)dx : 1A
. 0 l .
m
= [sinx - %(x - -2’1 )310/’- | ] 1A
3
-1 - kT _, : - 1A+1M
24 . ' . '
k= =224 (C0.774) |
T3 1A _
5
Alt. Solution
7z 5,
f cosxdx = [sinx] "™
0 e
=] 1A
A _
k(x - T )1d5 = lc-(x -1 )3]”/‘1
‘0 2 3 2 0
= k 'ﬁ\3
24 . 1A
-3
-k,
24 1A+1M|
k=224 (C0.774)
3 lA
|
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IZsirtisin-J-5 = 1
2 2
cosx - cos2x =1 1A
cosx - (2cos?x - 1) =1 1A
2cos2x - cosx = 0
cosx = 0 or } 1A
X =2nmT * 35 (Zn + 177)
2 1A 360n° + 90°,
~ (2n + 1) 90°
or 2n7 t = h 1A 360n° + 60°
where nez use different
5 units (pp - 1)
Alt. Solution
Let sin> = t
2
t(3t - 4t3) =} 1A
ge* —6t2 + 1 =0 1A
(2t2 - 1) (4t2 - 1) =0
_ W2 1
t = # 5 or * 3 1A
X T T
7= nTt 4 or nT * ry
- 2 + .l‘-.. 2 — 4+ m
X = 2nM * 2 or ny 3 1A+1A
(a) r= J12+ (/32?2 =2 1A
tan = ﬁ Vo= 60° 1A no mark if in
radian
® 1
2cos(® - 60°) + 5
-1 € cos(0 - 60°) <1 IM
1 1
- 1 X < -
7 " ~ 3 1A+1A
5
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Equation of CD : y = mx+l = —-———- (1) 1A
Equation of AB : 24+ L =1 ameeo (2) 1A
3 5
Subs. (1) into (2) ': X, mx +1 1
3 5
X m 12
5 + 3m 1A
Area of 4BCD = 1 (5 -1) (——1—2——)
2 5 + 3m 1A
26 _1 15 5o |
S+ 3m 2 2 1M
- !
n 15
."« Equation of CD is y = Ix + 1 1A 7x - 15y + 15 =0
. 15 .
6
Alt. Solution
Let coordinates of D be (x, vy)
x 1 1s
2 2 " 2 1M
x = L2
8 1A
3 . E z = y g
Equation of AB : 3 + S 1 1A 15 - =
— -3 -3
8
_ 15 _ 15 1A y =15
SUbSo X = 8 1] }' = 8 8
"« Equation of CD
15 1
y-1= "8 "~ 1M
X 15/8
y = -—7}( + 1
15 1A
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8. Let coordinates of S and T be (a, 0), (b, b) 1A
respectively
coordinates of mid-point is (a ; b . %) 1A
Lt k- AED o
b=2v, a=2x-y) IM F;r making a, b
’ as subjects
(a-b)2>+ (b-0)*=4 IM
(2x - 4y)? + (2y)? = 4 1A
(x - 2y)% + y2 = 1
x2 - 4xy + 5y2 -1 =0 1A
' 6
’

Alt. Solution
Let coordinates of P be (x, y)
then coordinates of T is (Zy,.Zy) 1A

coordinates of § is (2x - 2y, 0) ZA

(2x - 4y)? + 4y? - 4 1M+1A

x2 - 4xy + 5y2 -1 =0 1A
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(a) (1) J(_‘ cos?xdx = r%—(l + cos2x)dx 1A
1 sin2x, ,m
= G+ =57, 1A
= T/2 1A
(11) Put x = T-y
i o
JA‘ xcos?xdx = Jﬁ (T -y)cos?( T -y)~ dy 1A
b 7
= 7TJ’0 cos?ydy - ‘j:' ycos?ydy 1M For separating
: © into 2 integrals
2 fﬁ 2edx = ) cosZxdx M
xcos“xdx = cos“xdx
s (o
= 7'/2
TP —
} xcos®xdx = /4 1A
“O ' 7
(b) (1) Put x = T+ y 1A
27 2 T ' 2
‘j xcos“xdx = J ( T +y)cos“( T +y)dy 1A
T [+]
i 2 T 2
= TTJ cos“ydy + j ycos“ydy
Jo o
= ’n‘jncoszxdx + j xcos?xdx 1
d “o
2T 2 ¥ 2 2 2
(i1) J xcos “xdx =J xcos“xdx + f xcos“xdx 1A
) 0 0
= ,J:T xcos?xdx + W[ﬁcoszxdx
o)
T .
+ f xcos?xdx M Fov swbs (i) 00
Jo :
T* 7 T
= gt TR
= r|2 1
6
(c) Put x?2 =y 1A
2xdx = dy
- ar
jﬁ x3cos?x2dx =.L ycoszy.%dy 1A
(&l
1, am
= = J yeos?ydy
2,
7‘.).
= 1A
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10. (a) dy _ _
dx [x = ¢ -2t~ 2 1A
y-coordinates of P = t? - 2t + 3 . 1A
Equation of tangent : y - (t2 - 2t + 3)
= (2t - 2) (x - t) IM
y = (2t - 2)x - t2 + 3 ... (%) 1A
4
Alt. Solution
Using the formula v + y = xx, - (x + xl) + 3
2
Equation of tangent : y + (t2 - 2t + 3)
2
=tx - (t +x) +3 IM+1A 1A for y, = t? -
- +1A 2t + 3
y = (2t - )x - t2 + 3 1A
(b) (1) Put t = % in . (%)
Equation of T1 : v =‘13x + 26 1A
3 9
(ii) Coordinates of C : (1, 2) 1A
Coordinates of D : (1 lﬁ%
' 9 1A
. 14
(1ii) Subs. (1, _§) into (*)
14 2t -2 -t2+3 i
9
9t2 - 18t + 5 =0
1 5
t = — or _
3 3
. 5
.". x-coordinate of B = = 1A
3
y-coordinate of B = (2)2 - 2(2) + 3 = 2
3 3 9
_ 5. 22
Coordinates of B = (§, 9) 1A
b
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Alt. Solution
(1141) Since S is symmetrical about x = 1 and
x-coordinate of A = %, .. by symmetry x
coordinate of B = 1 + (1 - 1) = 2 IM+1A
3 3
5 22
coordinatesof B = (3, “5) 1A
(c) Centre of circle lies on x = 1
let its coordinates be (1, a) | 1A
Radius = Distance to T1
-i— a + 2_6.
- 3 9
J1+ &2
3
= 14 - 9a
15 1A
Since the circles pass through C (1, 2)
Radius = ! 2 - a[ 1M
I 9 _ a[ - ll& - 9a
15 1M
8 11
a=—-or
3 6
8 11
Coordinates of centres are (1, ~) or (1, =)
3 6 1A+1A
6
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11. (a) Equation of family of circles
2%x2 + 2y% - 4x + 8y - 13 + k(x -y) =0 1A |x2 + y? - 2x + 4y

2x2 + 2y2 4+ (k - 4)x + (8 - k)y - 13 =0

_13

5 + k(x -y) =0
(x - y) + k(2x? +
2y? - 4x + 8y

-13) =0

(Radius)? = (=82 ¢ B =Ky2 13 IM  |Area A =Tr2
B 4 4 2
1 IM+1A = T(k? - 12k
- L - 6)2 = -
=glk =07 +7 8+ 92) 1
= T
For minimum area, k 6 1A g% =‘Z~(k - 6) IM
: T =C ot k=t 1A
Equation of G, is 2x% + 2y? + 2x + 2y - 13 =0 1A d2A _ T
1 = =
, dk 4
b :
k=6 1is a min. 1A
Alt. Solution
The centre of Cl'lies on y = x
- Centre of C1 is (4 -k k- 8)
2 i 2 1A
The circle is smallest if C1 lies on y = X
4 -k _k-8
2 2 2M
k =6 1A
Equation of C1 1s 2x2 + 292 + 2x + 2y - 13 =0 1A
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(1) Let equation of Ll be y = mx + 2 1A
4 L -
centre of C, 1s ( > 2), radius r = /7 1A
Distance from centre to ﬁl
-1 -1
4| M-+
J1 + m? 1M
|
_ 5 ~m
2./1 + m2
2 _ .2 _ J2,2
Since d° =r (—-3) IM
—32 =M 2 _ 2 _ 242
G ATw) = (D2 -
25 m2 +10m+1=0
(5m+ 1)2 = 0
-1
m = ——
5.
Eqpation of LI is y 5-%x + 9 1A x + 5y -10=20
Alt. Solution
Let equation of L1 be y = mx + 2 1A
Subs. into C1
2x2 + 2(mx + 2)2 + 2x + 2(mx + 2) - 13 =0 1M
(2m? + 2)x2 + (10m+ 2)x -1 =0
Let coordinates of intersecting points be
X + X9 = :Lég_i_ll ’ xlxz = ___;ﬂ____
1 + m? ‘ 2(1 + m?) 1M
2 _ - 2 - 2
AB (x) = %)%+ (y; -y,
(1 + m%) (xl x2) 1A
- 2 2 _
= (1 + m*) [(x1 + xz) 4x1x2]
(5m + 1)2 _
- ] + m + 2 2
-1
m —4 ———
5
Equation of LI is y _ :lx + 2 A
~— e e YR IR L ST P TN rIe PrIY e faL
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(11) The locus 1§ the perpendicular bisector of
AB. M
Since AB 1s a chord of C,, the perpendicular
bisector of AB passes through centre of
C 1... 1
1(""9 '2') 2M
1 1
Equation of locus is y + 5 = S5(x + 7)
y =5x + 2 1A
10
Alt. Solution
2 2 13 1
x* +y*+x+y -5+ k(gx +y-2)=20 IM
2 2 k 13
x“ + y°+ (1 + g)x + (1 + Ky - (2k + _i) =0
dinates of centre i ('(l+k/5)’_(k+1))
coordinates of centre is 5 4 5 IM+1A
Let coordinates of centré be’ (x, yf
X = -L(l + k)
/ 2 5
1 M
_ =1
y = =k + 1)
Eliminating k,
y = 5x + 2 1A
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(6 - h) ,
12. (a) Volume = # x2dy 1A+1A | 1A for W|x3dy
J-b 1A for limit
~(b - h) ,
=7 2 _
J a®(1 %’)dy 1M

b

3 _(b-h
ratly - 2L b7
3b2 -k " 1A

= 2 b - h.s b3
'Fa[—b+h+(—'§—b-z—) +b"§g2’]

2
g%;-h=<3b - h) 1

(b) (1) Put a

1]
o
]
N
—
=

Vol. of water =-§(2k)2[3(2) - 2k]

87

= S 20q _
= 3k FB k) 1A
" ' . 3.1
(ii) Depth of object immersed = Zk + Zk
= k 1A
Put a=1, b=h-=k IM
Vol. of object immersed = §E§k2(3k - k)
- %‘Wk 1
8123 -1 + 27k = T2k + 2
3 3 3 4

[3(2) -(Zk + %)] IM+1A 1A for RHS

8k2(3 - k) + 2k = kZ(%)Z(b - 2%)

128 + 1536k - 512k? = 81k(24 - 9k)

217k? - 408k + 128 = 0 2A

k = 0.40 or 1.48 (rejected) 1A
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13. (a) By Sine Law
AB = AQ
sin@ sin £ABQ
- AQ
sin £ABQ Zpsin® 1A
sin £ZAPQ = AQ
PQ 1A
L APQ = / ABQ 1A
G, AQ ginf = AQ
AB PQ
PQ = AB
sin6 : 1A
' — 4
(b) By Cosine Law,
AB? = AP2 + BP? - 2AP . BPcos(T - 8) 1M
= AP’ + BP2 + 2AP . BPcos® 1A
PQ \/AP’ + BP2 + 2AP . BPcos@ .
. £ sinQ . P o 1 ‘
2
(c) (1) cot2¢ - PQ°
vp2 1A
AP? + BP2 + 2AP ., BPcos®
VP2sin?%@ M
__1 2 2 AP. BP
;—F—[( ) + ( ) + 2( 5) (5) cose] 1M
= cot?« + cot?/3 + 2cot« cotfd cos®
sin“Q 1
(11) 27 __1 2@ 2T
cot 3 m——(cot Y + cot 3
+ 2 cot-[ coty cosb)
4 3
38in?@ = 44 —ZcosO
3 /3 1A
9cos20 + 2./3co88 - 5 = 0 1A
3 9 1A
Q@ = 0.955 or 2.87 (rejected) 1A
.« 9 = 0,955 1A
-9
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