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. _an o, n-r 1
1. General term = C_ (ax) —F 1f other terms given,
r X
disregard wrong but
The 4th term of the expansion irrelevant terms.
n n-3 1
= C3 (ax) =
- ot S RER R 24
-
17 chis tarm i3 independent 3f 2, n =2 =20
n=79 oo 1A
9 6 _2L
C3 a == [ L X R R R R R IR 1M
6.2l 32
- 2987
-1
8
a =~T% (as a > O) (or =% or 0.707) 1A
’ 5
Lz {1+ 3 *_
2 TOT O L. meD =—:————':——:_""=T_' ‘
1+ 2
R.5. = S F D LeSe wensvesasssanane . 1
Assume that the equality holds for some positive !
integer k, R E R R IO cerensens 1
then for n = k + 1,
_ L.S. = Tl X TZ X ... % Tk+l
= (Tl X Tz ... X Tk) X Tk+l
- k+2 o, (k+ D+ 3) 1A
2(k+ l) ¢ (k+2)2 eescsssesens e
-k + 3
ACEID) Weesecesesenrssessasssasessnnes LA
= R.S.
V- the equality also holds for mn = k + L.
By mathematical induction, the 2quality holds for all ’
positive integersn. L Awarded only 1if above
S i correct.
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3. Let u =25 =x?, du= - 2xdxX. ....eu. e Ceeeeeas 1A
When =X 3, u = 16 ) '
A SETTTETTTRTPPPRPRPRRY 1A
{4 9 1
i ﬁE§===?EF{1< I el —r—J 1 S e eeaa e IM#IA 1 IM for limics,
b3 ofe2 = = Jiwe “V*E 1A for - = du
‘ 240
1 I
=5 2u® ]
9
= 1 eestessasesasens heesecsasceacnnse 1A
.5
Alt, Solution :
w =125 -%x%, du= - 2%dX. c.eceiiiecanenaiaanns 1A
____L_. 11
}' \jmdx— ijd dul i iecccracsrscncsrann 1A
| = = JU F Qe et TA
O TS T S M
% {4 . 4
AN = dx = [ - [25 - x* ]
| 3. 25 - x 3
‘ 2 ]l Lieesecssestsesessssrasacsrens 1A
4., Area of the shadedpart = area of PQR + area of RQS 1M : ' y
J
Area of PQR = %-X I S B R R RERRE 1A
(2
Area of RQS = (4 = X*) dX  teerivercnsscnnasanes ce 1A
J1 :
2
3
= [ 4x--’3‘—-]
1
- 8 Ly o 12 .
= (8 - 3) - (4 - 3) = l3 (or 1.67) 1A
2 2
<. total area = 3 + b? = &% (or 4.67) .eveenns . 1A
5
% Ale. Solution :
! 9
| Equation of L : y -3 =-§ {z - 1)
_2 1 1
‘s X =3 VAR S R R 1A
2
Area = ‘, [ JE=y-(3-Dld [A+1a+1M|1A for limits
Jo lA for integrand
5 3 3 IM for ' - '
= [-5 & -9% -5 +yl]
3 3 0
2
= s e eesresranasnnsean= vetrenan cersacasens A
L b3 ! ]
DT T TED Adl=g 8
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5. The equation of the family of cireles passing through
A and B is
x2 +y2 -2y +k(x-y) =0 eeieneaan e 1A
lor x - v + k(x2 +y? - 2y) =0, (k# O]
The 2quation can be written as
x2 +y%+ kx - (2+Kky =20
Radius of the circle = ’G%)z + 625532 Ceeeeencessans M
+
- J(§)2+ B T PP RTTTTEIIN
k2+2k-8=0aanoonao-'--oouooc'oa'n-aono lA
O, k=2 or -4 I{ ﬂ%wwf% Mo Proahs
2 A
The two circles are x2 + y? + 2x -4y =0 ..... ceee 1A Gelow
and w2 o+ w2 o b 2y =0 L., . LA
Z
Cor Sl o= Jwe237 =3
(z=1)% + (y+1) = 5)
6. Let the equation of the line through (-1, 0) be Alt. Solution:
y=mlx + 1) ..ceene e saetesessrsasssnanssnans 1A Eqn. of the tangent at
(xl 'y yl) is
Substituting in the equation of the parabola ....... M
- vy = 2(x1+x) weseslA
m?(x + 1)2% = 4x
If the tangent passes
m2x? + (2m% - 4)x + m® = 0 iiiiieneecnenananas 1A through (-1, 0),
A
(2m2 = 4)2 = 4m' = 0 ieieerarocosniiicieanaanas 1M 0= 2(x; = 1) «.onultt
For the line to be a tangent, Xy = L V-1
n? =1 Putting x=1 in y?=4x IM
m = *I v, = =2
Fquations of tangents are
J. the squations of the tangents arz v o= t(x + 1)eeeoasn 1A+1A
AT ¢ I E O R RE R R RR R IA+IA| f.e. x -y + 1 =20
f.a, x -y + 1 =0 and x + v + 1 =20
x +y+1=20
6
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7 (a) Since A+ B + C =T
gin C = sin(T- (A + B)) ........ eeesaraanuans LA
= gin(A + B)
= gin A cos B+ cos A 3in 3B ..., 1A
Since A, B, C are acute
sin A = =2 > cosA=5% )
13 13
3 4 )a-oo-ooccoo-oooc ].A
sinB——S- > cosB—g )
- ‘ 5 4 12 3
Josin C = 13° 3 + 1 5
56
(b) The 3 sides a, b, ¢ satisfy
a:h e =gin A sin B : sin € ciieaiinnennries 1M for sine rule
-2, 5, 38
i3 > 35
= 25 39 : 56
I1f the perimeter is 12 cm,
the longest side ¢ = 28 X12=5.6cm coeeennns 24
120 3
I T -
2 3 4 2 4 2 R 2
8. (a) sint cos t dt = sin t cos t (1 - cos“t) dt IM Far sindt = sin t(l-cos*t)
0 0
- ‘T u
= 2 sin t cosat dt - 2 sin t cos6t dt
0 0
1 5 1 7 7
= [ - 5 cos t + 3 cos t ] I 1A+1A
0
2
To s e e L;\
4
(b) Putting £ = > - u, dt = -du :
When t =0, u =;§ :
o =;% 1 = 0 b i eeseci et aasac s 1A
[-'775— 2 4 1"0 £
| © cos”t sin 't dt = —} cos (& - u) sinJC; - u) du 1A
)O ;% L “
IS
2
= sin"u cos v du .eieionnnn 1A
Jo
T
= 2 sin3t cosat [ § A . 1a
0 A
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3. {c) Putting t = -u, dt = —du [ A
When t=‘l;su:%r;
t=0,u=20 . ceeretcesesaerennn 1A
[0 o .
| cos™t sin t dt = = |  cos (-u) sin (-u)du 1A
T iz
J -2 J2
7
=J cos u gsin u du
0
pui ol
- =J-2 cos3t sin4t dt eeieensn C 1A
0
[0 0 ,
! sin3t cos4t dt = —J~ sin3(-u) cosa(-u) du LA
J_I I
2 2
1‘*O 3 A
=i _ sin"u1 cos u du i
il
= —j 2 sin3t cosAt dt vien.. 1A
0 6
(1
21 3
(d) } §-sin 2t (sin t + cos t) dt
bix
T2
[”I
-2 sin3t cos3t (sin £ + cos t) dt  ..viivnnnn. M for sin 2t = 23in t cos t
- T
)3
'3
= 2 cos3t sinat dt + 2 sinjt cosat dt c.eevan 1A
=X I
| 2 2
~ O o
= [ cosjt sinét de + J 2 c053t sin4t dt ] ;
- L J 0 !
2
ro 3 4 (T 3 4 |
+ [ { “sin"t cos t dt + ? sin™t cos t dt ] 1M
| T J0
)=z
'3 '
= 2 cos ¢t sin € 4t
/0 .
[T , ”—’—
4 3 E 2
+ [ —J sin”t cos t dt + | sin"t cos t dt ]
;0 /0
T ]
7 L
= 2 SIN Tt CoS £ db ittt ittt 24
Jo ;
=2 It =2 (or 0.114) A |
= L33 = 33 or 0. teessanase ceesssssesae A ’
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B
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0 d X
M

(a) The radius of the semi-circle 1s 1

(cos 8 , sin 8)

34.n)7))

‘.
lav]
1]

)
1]
—~
[¢]
(@]
m
A

(cos 8 l ;
= (L = x2) dx seeeeeens feaeees R IM+1M |1M for vol.

Jcos 3 + 1A IM for limits, accept -—cof
cos 8 1A for integrand

1]
A
—
w
]
u‘x

]

Tr[(cosg—cos/’g) —%(cos39—cosaj’;)] 1A

Volume of the two cones generated by rotating POM

1 .
and QON are i%- T sin“8 cos Ql s i—é—“? sinzfj cos(’;’ 1A+1A |Accept vol. without
t }

‘ absolute value signs
Volume V of the solid

1]

T{(cos & - cos//%) - %—(cossg - cos®f3)]

- %Tsinzg cos 8 + --;--Tsin2 B cosjf} i eesessense IM+2A

m . . R
= —3-[3(cos@-cos%)-c0539+cos3£ -3in29cosb+sinpcosp |

b
i

T, , s “ B
= =[3(cosB-cos ) ~cos8(co 529+31n2’5})+cos/n( cos=f +51n2’%) ]
o i K i

{
2T )
=-—3-(r‘os G = 20SH ) seenecssaoenrerracesaeeTty (LA
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9, (b) I1f 35 = 26, V= —%—T]’ (cos 9 ~ cos 20), Alt. Solution: :
' v 2 , .
AV 2o (Csin O + 2sin 20)  seeeeeecasenisiennnets 1A 1f p=20,

[9¥]

dae
Putting —i—g- =0, =-sin 6 + 2sin 29

]

D tuenenessed M V=-§-7T(cos@—cos 28)

4sin 8 cos @ - sin 9 = 0 = %—T{‘(HcosQ-ZcoszQ) oo lA
sin 3 fhcos 9 = 1) =0 - %T(—l%-(% - c0s8)?) 1M+L
>, sin 8 =0 or cos 8 =% (8 = 0 or 1.318) .. | 1A OV is a max. when
Obviously the volume is minimum if sin & = O, cos 8 = 71‘- & the max. value
— g%g- = %—I (-cos O + 4cos 28) is %Tr (cu. units) .... 2A

d2v 1
H_@I<O 1f cos 8 =7 T R 1A

V is maximum at cos 0 é-,}
Trs max. value is
pre Pl 2 ‘
e 6w =Tier T 26Y  fau, units) ...q LA
~ - { j .
R i T
(¢) If [> -9 =‘Y§T , 7 = % {cos 8 - <:os(-'---3—r + 89)) Alt. Solution:
av _ 27 nE 3 1 / -I
) 3(-s:l.n9+51n(3-*-9)) Civecsessessemarras 1A If J/E-g T
= Z% (-sin 6 + sin %F cos 9 + ‘:‘,os%r sin 9) v = %r(cose - cos(—;—,- + 8))
L 3 ' _2 1T T
=3 (= 5 gin 9 + 5 cos 8) = 37T[25:Ln§-(3+29)sin-6-]..1A
- Putting -cl‘-’-=0,tan9=ﬁ eessesosseaseassuss M =ﬂsin(lr+ B) veveeeeslA
de 3 6
8 =T e 1A | NV is a max. if9=1§ M
2¢
%6;=%r(—c059+c03(_g:+9))<0 i£0 =T, ..llA | LM or sin () €11
J. ¥ is max. at 8 = %’- and its value is : and the max. value is
T 2
2 (—l— +-1-) =_LT' (or 2.09) (cu. units) .... 1A -Z-T{‘ (cu. unlts) ......24
3 "2 2 3 5 3

|
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0.
’V
.
A4(0,2)

AN

CXI/ ?-()S

R (X2, 45)

B(-3,0) P 0

(a) Let S = (XlA, Yl) y R =

71

3y similar triangles

(= yz) =h ...,

2 1,0

-3 - x _ A
] S
SRy 5 3
1 - Xa _ h
l _'2 @ ® 6 P8 94 2w 2 e 00 oo, e . o - s 0 @ * - ..
h
e Xy S 1 - 3o Ceteeraace ceesesecsane
b) If PQRS 1s a square S s
4 = 2h =

oA h? (=

1
h(4

s T

1A

Alt., Solution :

1A

LA

- 2h)

= -2(h? = 2h + 1) + 2
=2 - 2(h - 1} i
.’ A.‘=2 ....................................
Al =Lk 2w (1= (=) =4
3773 ( 1) = A e
16
A 2\ A, = 2 4 {or 3 9 135

GA 29

LA

-
[

Yy (= yz) = h » 1A

Equation of AB 1s

Substicuzing 7 = a

22 2(h = D) ceveeeennld

Equation of AC 1s 4y =2-2x

1A
Substituting y = h

h ceeenaallA

X,= 1 =T e
dA _
°F R T
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10. (c) The coordinates of the centre M(x, v) of PQRS are
given by
x 5
=l(h_0) A
2 ~ ® 8 0 8 8 28 a0 LR B B B . 6 s e o 0
ST T ST e 1A
Eliminating Hy ceseeevcevsosencersussacnsoansse 1M Attempt to eliminate.
1 h
X -y =-5(h - 2) -5
- T 1A
Since 0§ h¢ 2 (or 0 ¢ h < 2), the locus of
M 1s the part of the straight line x — y = -1
lying between (-1, 0) and (0, 1) (end-points
included/excluded)
U
kN
A
{@0
> X 3A Line segment with end-
-1, 0
8 (-~ 0 c point On aXeS .sseeecearedl
- End points correct ......l
Locuo of V] (only awarded if equation
7 correct)
I (@) () P = Jx - x)? (v - v
= \/(xl - xz)z + [(?_x1 +e) - (2x, + )12 IM+1A| IM for sub. ¥y
= boe o ! R 1]
q/?; [ % S ERREEER e reeeas s eeaa s 1a
, A (2x + c)?
(ii) Putzing vy = 2x = ¢ , T * = = ] ™
16x2 + (4x? + b4ex + 22) = 16
203 + dex + (2 - 16) =0 .ol (#) 1A
Since (xl , yl) (xz, yz) satisfy the aquations
2
y = 2x + ¢ and x? + %g =1,
X,, X, are the roots of (%)
- e
e RESTRICTED KER=C{E
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11. (a) (iii)If PQ = 2 /2, since X1s Xy are roots of (*),
5 - = , « )2 - ]
Js ]xl le f-S—J(,cl *+ x,) 4x X, 1A
T “4e .o 4(c® - 16) L =4c
—jSﬁ——zO Y4 - —5 IM+IM} Sub. x1+x2 50
22 - 15
[30 - 4c? 12 7720
=J-——5———"................. 1A
=22 M
% ]
c? = 10
c-t 0 .I..ll'..'.'u....l..l'. lA
11
(b) Let the equations of P'Q" and P"Q" be
vy = 2x + j—l_d and v = 2x - /10 respectively.
iy (0, 43‘1—5) t3 2 %0int on 7. Leeaieaeens la v
Distance between ?'Q' and P"Q" 1is ; o
2 x 9 -/10 - J10
TS 12 iM )
=202 1A : |
’ Q" :
Area of parallelogram = 2/—2- X2 /— 1M :
X\
5 .
= 8 (sq. units) .... 1A > 5
(11) I£ P' = (xp . y)» Q' = (xp ¥y)
by symmetry P" = (=X, 5 =¥o) secesescans 1M
2 2 "
L 1pit v )2 2
pret = [ ¢ k)% e () 7y
!
= J(xl + x2)2 + 4(:«:1 tx, c)? M
S Pk
i 3 J
. 33 2 .o
\'; 25 2 s e e ® e s T e s e st e L ;
7130
_\‘j 5
= !26 .......................... 1A
~ 3
o Y T e i s
RESTRICTED FIERir
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Alt. Solutlon

11. (a) ’ I [p—— ' =
.. 4o + J16c2 - 80(c? - 16)  -c +. /80 = 4c?
(i) x = ) = 10 1A

-c t 80 - 4¢?

y =2x + ¢ B +

_bc *+ 8O - 4 1A

| e eI s s e s e v e s 0 s st

—c - JB0 = 4e?  4c - JBO = 4e? )

(]

Let P = ( o s 5
_ . =c * J80 - 4c?  4c + [BO - 4c2
Q—( 10 ] 5 )
PQ? = (x; - xz)2 + (yy - yz)2 ................ 1M
- _ B0 - 4e? |, 2J80 - 4e* |2
= (=) (=——75—)
= §9—:—55— e eeeenenes e reeeeeeeee veol 1A
PQ =2J— 5> 80 -8 L oD e . IM
i.e. c =t ITE ............................. 1A
bl bl 30 - L¢t o= ;:_ = 1.737 .................... ; IA
e _ ,IB'- T s Jlo -2 [0
z - A ) . 5 } ]
= ( ‘315—— 2 gTE ) S L1A
. - /o +2]J0 4 [io+2]i0
Q' = ¢ 10 ’ 5 )
- <—}_T—1§,9—@) ......................... 1A
" o Jio -2 Jio -4 J'— -2 [10
- . =Jil0 =6 j"
= ( 15 * 5 ) errereesereseceseees 1A
Area of parallelogram P'Q'Q"P" =2 AP'Q'P" .iiiiiinn L IM
-3 JIO (8 J'B —6 JTB
f'_ -6 jTB' 2 T‘“ j’a J__ ]‘")l
- éé .§ 4
= ! S5 T35S ‘
< SR O P e de2A
(11) (p'P")? = 2 410 va .3 f_ﬁ Y e . IM
10 3 1
.2, 128
T3 3 ;
= 26 |
PP = [0 it iiiaeaans e 1AL
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PanY
[
Nt
P~
s
o2}
(@]
i
wi

(180 - 108)
L ABE = 5
T R
LCBE = 108° - 36° = 72° ........
BE = BH + HK + KE PPN s s esusesaneaesass e
= cog 72° + 1L + cog 72°
= 2 008 727 4 1 i iiteiteerennececanccannnens
Also, BE = 2BF = 2 c0S 36°%. .. cveensnresecsannnaa
»
vo 2 cos 72° + 1 = 2 cos 36°
1.2, cos 36° - cos 72° = % .....................
nos 3A° - (2 208%28° - 13 = % ............
4 c0s236° - 2 cos 36° - 1 =0
2+ [a
cos 36° = ——————é%:i—Lé (~ve root rejected
as cos 36°> 0)
1+ 5
7 e eeenaeeaas Ceraene e
1
=L T

0A

.................

2 /1 - c05236°
ZJI_ /')2

=jl6-(l+5+2j‘53

......................

il

GA 29

Solution

see Alt.

Alt, Solution:

1A

1A

1M

0AZ + 0B? - AB?
= 20A <« 0B cos A0B  ....lA

204%-1 = 20A% cos 72°

1
2(l = cos 72°)
1

= 2(l=-cos36°+k) fee M

0A? = 1A

2 1A
= . T e eseneeen L
5-J5
. — 2
~v0A = = [aar—
2 = d 2
?
JJA

RESTRICTED RaR=rik
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12. (c) Each angle of a regular decagon
_ 2210 25 v 900 = 144° ... e oo 1a for Laop = 36°
L
S, Lpao = 72° ... ceeeereas Ceereeaeeenanaes 1A
AP
0 cos 72°  c.eieen cecasneas ceessesseens . LA S

AP = 2 cos 72° X A0 °

= 2(cos 36° - %) X AO  nneeeesseseranasenes 1A

=2( 4 10—2\[—-5- secenasessess e

(5 -5+ D)
=70 = 724d5 (J5+ D

- [ A—
f5-1 ) IM ? see Alt., Solution

J(10 - 23550

[ )

+ 24
P S——
|
|

2
= ‘]_O+2J—5-cm ..oo.-.oc‘--o------o-n-co-. 1.2"

1™ Solution

(a) 1Im A ABE,

BE = JL + 1 -~ 2 cos 108°

= [ 2 + 2 cos 72 i bteeecscenessanansan 1A

In A BCE, BE = EGC,

E 12 = BE2 + BE% - 2BE? cos 36°
i
i ] 1A |
? 3E = \/7— 7 coS 36,, .................... £
i 2+ 2 cos 727 = 2 - 2 cos 36°
E cos 26° - cos 72° ='% — cos 72° cos 367
{ _ 3 cos36°cos72’ sin36 :
‘ A sin 26° -
! _3 l_sin72° cos72’
4 2 sin 36°
_ 3 1 sin 144°
4 4 sin 36°
1
S R RRRER R R LR AR 1A

J
1
n
4
-
)
-
Tl
J
)
I
—~
4
1
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Alt. Solution (1)
12. (¢) LPAB = 72° - 54°
2 18% it iiesacesereccsstsseacnenersnusoes 1A
o _ 5
203 18° = P
AP = L
‘ 2 cos 18
1
2]1 * cos 367 e, 1A
- 2
|
- I SE
2\1 Bt R R R R R M
2
JS + 3
2 )
o 1 25 crrtttreerereesseecs | 1A
i
Alt. Solution (2}
In A PAC, AP = AQC,
AP? = A02 + AO02? - 2(A0)2 cos 36° t.iiiiacnncann 2A
= ___2___—. 2 °
2<u‘lO-2J—5) (lj:c0336)
8 1l +J5
=T = 273 (1 - ) ieeeesrnaacenne 1M
23 - J5H(@ - J"S)
(10 - 245)(3 + <49
4
T 10 + 25
-2
% AP = m ............................. 1A





