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( English Version )

Group - A
[ Full Marks : 20 ]
Answer any two questions. 10 x2 =20

Determine (J§+ i)1/6, where i =4-1.5

Solve e? =-2, where z is a complex
number. )
Two roots of the equation

-2 +rx-4=0 are reciprocal to

each other. Find the value of r and
determine the roots of the equation. 5

0O 28 v

A=|la B -7y is an orthogonal
a =B v

matrix. Determine o, and y. 5

Let A, B, C be three non-empty sets.
Show that only AnB=AnNC does not
imply B = C but AnB=AnNnC and
AuB=AuC imply B=C. 5

A mapping f:[—%,%}—)[—l,l] is
defined as f(x)=sinx, xe[—ﬂﬂ]

Determine the existence of f -1 5
In a ring (S,+,.), prove that

A) a.0=0.a=0 where ae S

B) a,beS = a.(-b)=(-a).b=-(a.b) 5
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x x2 1+x2
i) f |y y? 1+y?|=0, show that
z 22 1+2°
xyz=-1. )
Group - B

[ Full Marks : 18 ]
Answer any three questions. 6 x 3 =18

If z is a non-zero complex number and m is
a positive integer, show that

logz™ # mlogz and log(z =%logz.

Solve the equation

81x3 - 18)c2 —36x+8=0 whose roots are
in H.P.

(1 -1 (a 1
A_(Q 1)’3_(b _1) and
(A+ B)? = A% + 2AB + B?. Determine the
values of a and b.
Solve the following equations
3x+y-z=1, Sx+2y+3z=2,
8x+3y+z=3
by Cramer's rule.
Let Z be a set of integers. If "*' is defined by

u*v =L.C.M. of u and v, examine whether
Z is a group w.r.t. "

Using Cayley-Hamilton theorem, find A_l,

_( cos® sin6
where A_(—sine COSOJ' 6
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ii)

ii)

iv)

vi)

vii)

viii)

Group - C
[ Full Marks : 12 ]
Answer any four questions. 3 x4 =12

If z is a complex number, show that

tanz = sin2z
1+cos2z "’
Express x° —5xt +12x3 -1 as a

polynomial in (x—1).
If a,B,y are three roots of the equation

X3+ px+g=0(g#0), find the values of
& Y o5 @ Zm.

Remove second term of the equation
x* +2x3 +143x% + 430x +462=0.

Let ( G, * ) be a group and aeG.
If H={a" :nez}, prove that H is a sub-
group of G.

Every cyclic group ( G, * ) is commutative
but any commutative group is not cyclic.
Justify.

In a group (G, *), a € G such that

A) a®=e, (B)a*b*al=b%(beq),
determine O(b).

Find the nature of the quadratic form

2x2 + 8xy—12xz + 2y2 -12yz - 1522.
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Group - D
[ Full Marks : 50 |
4. Answer any two questions. 10 x2 =20
a) i Show that the equation of the pair of

b)
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straight lines perpendicular to the pair

of straight lines 2x? + Txy + 3y2 =0 is
3x2+7xy+2y2=0. S

Show that the sum of the reciprocals of
two perpendicular focal chords of a
conic is constant. S

Find the equation of the plane
which passes through the points
(2 2, 1), (1, -2, 3 ) and is
perpendicular to the plane x+y+z=4.

5

Find the condition to show that the

x_Y_2z x _ Y _z

lines « B 7 aa BB o and
£=i=£, where a, b and c are
I m n

non-zero constants will lie on a plane. 5

In a triangle ABC, let D, E, F be the
mid-points of the sides BC, CA and AB

- -
respectively. Now express BC, AD,

> BN
BE and CF as the linear combination

- -
of AB and AC. S
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> o5 o
iij) Are the 1i-3 j+2k,

> o5 o > o >
2i-4j-4k and 3i-2 j- k linearly

dependent ? Prove it with proper

vectors

justification. 5
d) i Find the transformed equation of the
curve 2Cx+3y+1)Bx—-2y+2)=13,
when the axes are taken as the
perpendicular lines 2x+ 3y +1=0 and
3x-2y+2=0. 5
iij) Find the equation of the pair of tangents
from the point (-2, 3 ) to the parabola
y2 =8x and the angle between the
tangents. )
S. Answer any three questions : 6x3=18
i) Prove that the conic
x2 —4xy+4y2 -12x-6y—-39=0
is a parabola.
ii) Show that the locus of the poles of the
2 2
normal chords of the ellipse -+ Y __1is
2 2
a b
6 6
&t B m(a? - b2
Xy
iiij  Prove that the vectors (-2,3,5), (1,2, 3)
and (7,0,-1) are collinear.
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e e e e e T

If a=i+ j-6k, B=i-3j+4k,

e

y =21-3 j+ 3k, then find the values of
-> > > o5 >

%
a.(Bxy)and (axP).vy.
Show that the plane 2x-6y+3z-49=0

touches the sphere x2

+yQ+z2 =49 and
find the point of contact.
Find the shortest distance between two

x—3=y—8=z—3

skew lines 3 T 7 and
x+3_Y+7_z-6
3 -2 -4 -
Answer any four questions : 3x4=12

i)

iii)

iv)
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Show that
e T T S i T
|(axb)x(axc)|.d=(a.d)[a b c].
Find the equation of a plane passing
through the point ( 2, 3, -1 ) and is
> 5 >
perpendicular to the vector 3i-4 j+7 k.
Find the equation of the cone whose vertex
is the origin and base is the circle

2 2

X +y2=a , 2=k

Discuss the position of the point ( 2, 3, 4)
with respect to the sphere

x2+y2+22—2x—4y—6z—25=0.
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v)

vi)

vii)

viii)

Determine the direction ratios and direction
cosines of the straight line
2x-3y—-8z-7=0=x-2y+3z.

Find the angle between the planes
X+y+z+1=0 and 2x-y+4z+2=0.

1/2 2 g1/2 082 o cartesian

Transform r 5

=Qa

equation.

If the pair of straight lines

x2 —pry—y2 =0 and x2 —2qu—y2 =0
be such that each pair bisects the angles

between the other pair, then prove that
pqg+1=0.
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