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TENTATIVE ANSWER KEY
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Let (x,,»,) be tangent point
y =mx; +c----(1)

=+ (2)
2

From(1),(2) % =2 e sa1+m?
m C

2 -1 3
3 2 1/=0
1 m 4

m=-3

Letz=(2+i3) ~(2-i3)"
| (2+#4B)" ~(2-ixB) |

= —<

Let P(x)=x" —5x> —14x’

P(x) has only one sign change

P(—x)=—x" —5x° +14x’

P(-x) has only one sign change

.. There 1s atmost one +ve and one —ve root

. 14 ) 4 3 a3
Let sin 1—zy:>smy:§and cosy:g:xv:cos 1=

cot| smm ~—+cos ~— |=cot| —
5 5 2

=0
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3b b|=0
4c ¢
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-.a,b,c are inH P
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PART - III

A = —01 2|é (1))

_(1 0|%s ‘1)
10 11/5 0

L _1[6 =5
511 0

x+y=100
x—ly:80
4

A=-5,A, =-420,A, =-80
x=84;y=16

Let z,,z,be two complex number, then |z, +z,| <|z | +|z,]
|2, +22|2 =(z +22)(21+22)

:|21|2 +|22|2 +2Re(zlz_1)
|+ 2l <(jal+|=])

|zl+z2|£|zll+|22|

Let the roots %,a,a/l

-
na=—=ac =db’

—a| =+144 |=—; | =+1+4 4 |==; =a?|=+1+41|=
Za a(l j a ’Zaﬁ o [/l j a’zaﬂy . y)

C
a

-1<2-3¥*<1 and x? >

g

|x| <1

1
> —==<
5

(x+1)’ =4a(y+2)
It passes (3,6) then a = %

s (x+1) =2(y+2)(or) x*+2x—2y-3=0

The equation of tangent ats1s y+xt, = 2at, +at,’
It passes (ar,’,2at, )
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Bxd=i-2j+k
(¢-a).(Bxd)=0

(c-a)-(3xa)

SN T E

‘1£:6’:>£:cos26?:>sec26’:2
b b a

LHS = tan™ (£+ 6’)+ tan (5—0)
4 4

:1+tan¢9+1—tan¢9
l1-tanfé 1+tané

2sec’ 2 2p
cos2@—sin2 @) cos26 a
( cos’ @ ]

PART -1V

(a) x,C;Hy + x,05 = x,CO, + x,H,0
5% —x;,=0;4x, —x, =0;2x, —2x; —x, =0

-1 0]0]
0 -1|0
i 2 -1|0]
4 0 0 -1 0
02 2 -10
0 0 -4 5 (
p(A)=p([4|B])=3<4

S4x —x, =0 and 2x,—2x;—x,=0 and —4x; +5x,=0

==L, =Tx=5x,=4

Balanced equation 1s C,H, +70, — 5CO, +4H,0

(b) 6(x2 +xi2]—35(x+l]+62 =0

X

1 1
Put x+==yand ¥’ +—==)"-2
x X

()becomes 6y>-35y+50=0

105
372

10 1 5 1
when y=— ,x=3, —and when y== ,x=2, —
= 3 3 A 2 2

The roots are 2,1,3,l
2 3
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(@)[4|B]~|1 -2k
1 -2
1 -2
[4|B]~|0 —2k+2 1-k -3
0 0 (k+2)A-k) —k-2
case (1): when k=1 = p(A4) = p([4]| B])
No Solution.
case (11): whenk =1 . k=-2 = p(4)=p([4|B])=3
Unique Solution.
case (111): whenk=-2 = p(4)=p([4|B])=2<3
Infinitely many Solution.
(b)z, =1+i3

2
3 =

) = L€

(1+i«/§)[—%+i§] —=z,=-2

i2r

Z,=2¢3 = (—2)e?

:—iJ_ﬁ
z+2 4

T

r+ 2) 4
x+2)(y-1) -
x(x+2)
x(x+2)+y(yv-1)
x(x+2)
(x+2)(y-D—xy 1
x(x+2)+y(y-1)

¥ +3*+3x-3y+2=0

(b) The factor of the given polynomial is
(x=@+)(x~Q-Dx~B 2N -3 ++2)
(x> —4x+5)(x* —6x+7) is a factor
Dividing the given polynomuial by this factor ,
we get other factor as (x* —3x—4)
.. 4 and -1 are other two roots.
.. The roots of the given polynomial are 2+i,2—i,3+«/5 ,3 —J2,-1and 4.

- EEE L -1 l _ Tl 1 __Z
(a)(1) tan™'(-1) = 2 5008 (2) 3 S ( 2] s

tan_l(—1)+cos‘l(ljJrsin“(—l]:_ﬁJrf_f:_ﬁ
2 2 4 3 6 12
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(11) cot_l( ]:0, 6<(0,7)

coté’:l

tan@ =7 and @ 1s acute

1
cosf =—=

52
(b)4x*+24x+y*-2y+21=0
x+3)7 (y-1)
) O
Major axis 1s parallel to y-axis
F=12c=+23

Foci are (—3,2J§+1)and (—3, —2J§+1)
Vertices are (1,5)and(1,-3); L.L.R= 2 unit

1

(a) tan™ (x—1)+tan' x+tan™' (x+1)=tan"' 3x

4x—x°
tan™" [ 2x 3T2 ] =tan"' 3x
—3x

3
:x 3'2 =3x =8¢ —2x=0
—3X

There are 3 solutions.

2 2
b) Y
®) 30° 44
(x1,50) 1s a point of hyperbola
X, 2 y 2
ﬁ—?:l: x, =45.40and
2%, =90.8
(x2,-100) 1s a point of hyperbola
2, 2
%—( ;"? =1=x, =74.48and

2x, =148.96

(a) Let a=2i+2j+k ,b=i-2j+3k , c=-3i+4j—5k
Parametric form of Vector Equation is,
r=Qi+2j+k)+s(-3i—4j+2k)+1(-3i+4j—5k), s,t €R
Cartesian form :

X—-x, Y-y I-:= x-2 y-2
X, —X

G c

12x-11y—-16z+14=0
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(b) Diagram
Let O4=a,0B=b,0C=c
AD 1 BC=ac—ab=0
BE | CA=>ba—bc=0-—-- (2)
(D)+(2) ab-bc=0=>c(a-b)=0
CF 1 4B
Hence opposite sides of triangle are concurrent.

(a) Given cos@+cos¢=sin&+sing=0
Let a=cos@+isinf,b=cos¢+sing
a+b=(cos@+cos@p)+i(sinf+sing)=0

Since a+b=0 then (a+b)’ =0

a* +b* +2ab=0= a* +b* =2(~1)ab
.'.(c056+isi116?)2+(cos¢+isin¢)2 =2(cosz+isinr)(cos@+isind)(cosp+ising)
(cos2t9+c052¢)+i(si1126+sin2¢):2[cos(7r+0+¢)+isin(7r+9+¢)]

Equating real and imaginary parts
c0s 26+ cos2¢ =2cos(7+6+¢)

sin 26 +sin2¢ = 2sin (7 + 6+ @)

x2 v2
®) G

=1

XX, W x y

Tangent at (x,3)1s S+ =12 ——+—
- 2

a b a

[ ot ]

2 2 b2 b2

_2:1
[."1]
a a
h=—>=x=—and k=—>= y,=—
X3 h " C

LA, %y (@) ()
(x, 1) = — 7 |isa point on the ellipse %+b—12 =1 + -
c a

h
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