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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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ii)

ii)

ii)

( English Version )
Group - A
[ Full Marks : 20 |

Answer any two questions. 10 x 2 =20

If 3‘/x+iy=a+ib, then show that
X, Y 2 2
=+==4 -b“).
=ty (a ) 5

Two roots of the equation

x5 —x4+8x2 —9x—-15=0 are —/3
and 1+ 2i. Find the other roots of the
equation. 5

Solve by Cardon's method :

X3 —9x+28=0. 5
Find the rank of the matrix A
1 2 -1 3
A=|-2 -4 4 —7]|. 5
1 2 1 2
@-x? (@-y? (a-z?

Express |(b- x)2 (b- y)2 (b- z)2 as
€-x7 (c-y* (-2

a product of two determinants and
hence find the value of the determinant.

5

1 0O
If A=|1 O 1|, then find the value
010

of AS9. 5
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i) Let ( G, ) be a group and H be a non-
empty subset of G. Prove that ( H, « ) is
a subgroup of ( G, « ) if and only if

ab 1 e H for all a,be H. 5
ii) Prove that the ring of matrices
{(_% 2) ‘a,be 11!?}L is a field. 5
Group - B

[ Full Marks : 18 ]

Answer any three questions. 6 x 3 =18

Prove that sin(i log4= ib) 2ab

a+ib =a2+b2. 6

Solve the following system of equations by
Cramer's rule :

X+y+z=5

xX-y+z=3

2x+y=3. 6
Let ¢ be a relation on IR defined as follows :
(={(a,b)e RxIR: abz20}

Examine whether ( is reflexive, symmetric

and transitive. 6

Prove that every proper subgroup of a cyclic
group is cyclic. Is the converse true ? 6
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v)

vi)

ii)

i)

Given that S={(x yj:x,y,z,wez} isa
z w

ring with respect to matrix addition and
matrix multiplication. Examine whether
T & U are subrings of S or not where

T={(g Ig):a,b,ce Z}
and U={(g 8):a,b,ce Z}. 6

Letf:A—> Bandg: B—> C (A,B,C#¢) be
two mappings. If f, g are injective then
prove that gof is injective. If gof is injective
then show that f is injective but g is not
necessarily injective. 6

Group - C
[ Full Marks : 12 ]

Answer any four questions. 3 x4 =12

-2 6 1
Given that 3A-B=(-3 -4 7],

3 =17 5
4 -5 -2
A+2B=(6 8 -7|.Find Aand B. 3
1 34 -10
Show that sin(logii) is real. 3

If A, B, C, a, b, c, m are real then show that

2 2 2
the equation A + B + ¢ =x-m
x—-a x-b x-c

has no imaginary root. 3
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If A, B, C are three non-empty subsets of
the universal set S then prove that

Ax(B-C)=(AxB)—-(AxC). 3
Prove that a group ( G, * ) is commutative if
and only if (a*b)2 =a? *b2. 3
Write true or false : (Q,+) is a cyclic group.

Justify your answer. 3
In a field (F,+,e) if a’ =b? then show that
a=b or a=-b. 3

Find the eigenvalue and eigenvector of the

matrix 1 4
3 2)
Group - D
[ Full Marks : 30 |

Answer any two questions. 10 x2 =20
> o> >
a) i) Find the value of a.(fx y) and
> o5 > - o> > >
ax(Bx y) where a =i+ j-—k,
> o > o >
B—L—2k and y=j+ k. )
ii) Prove, by vector method that the
perpendiculars from the vertices of a
triangle to the opposite sides meet at a
point. 5
b) i A particle acted on by two forces
-> - -> >
4i+ j-— 3k and3z+J k is
- -
displaced from the point i+2 j+3 k to
- -
the point 5 i+4 j+ k Find the total
work done by the forces. S
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d)

S. Answer any three questions :

i

ii) Show that
4x? +12xy +9y> —6x -9y +2=0
represents a parallel straight lines and

find the distance between them. S
i If P, Q be two points on the conic

%=1—ecose with (o —f) and (o +p) as

vectorial angles where f is constant.

Show that the locus of the foot of
perpendicular from the pole on the line

PQis 1”2(62 —secQ[S)+21ercose+l2 =0.
5

ii) Find the equation of the right circular
cone with its vertex at origin, semi-

vertical angle % and axis being the line

x_Y_z
17273 >
i) Find the equation of the straight line
passing through the point (-1,1,-3) and
perpendicular to the straight line
x=3_Yy+l z-2
-2 7 3 7 -4
ii) Find the distance of the point (4,1,1)
from the straight line given by
X+y+z=4, x-2y-z=4%. 5

6x3=18

5

Reduce the equation
7x2 —6)<,y—y2 +4x—-4y—-2=0 toits

canonical form and find the nature of the
conic. 6
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vi)

Answer any four questions :

i)
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Prove by vector method that

cos (o —P)=cosacosP+sinasinf

sin(a—f)=sinacosP—cosasinf. 6
Prove that
e e I e e
(ax B).(y*x 8)+(Px v).(axd)
R e
+(yxa).(Bx 0)=0. 6

Prove that the straight lines
x=1_Y=-2_2z-3
2 3 4
4x-3y+1=0=5x-3z+2 are coplanar.

and

Find also the equation of the plane. 6

Find the shortest distance between two
skew lines
X+2y+2z-13=0=x+4y—2z—-5 and
2x-2y+z-1=0=2x-4y—-=z-9. 6
A plane intersects three co-ordinate axes at
the points A, B & C. The distance of AABC

from the origin is 3p. Find the locus of the
centroid of AABC. 6

3x4=12
Find the translation for which the equation

x2 + y2 —2x+14y+20=0 transforms to
the equation x'2+y'2-30=0. 3

Find the polar coordinates of the point
whose Cartesian coordinates are (-1,-1). 3
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iii)

vi)

vii)

viii)

Find the angle between the pair of straight
lines represented by the equation

3x% -10xy +3y2 =0. 3
Find the value of k, for which
6x2 + xy + ky? +2x—31y—20=0

represents a pair of straight lines. 3

e T T T S
Show that 2i— j+k, i—-3j-5k and

> o> o
3i-4j-4k form the sides of a right

angled triangle. 3

-> > >
If a,B,y be unit vectors satisfying the

> o5 5 o
equation o+ B+ y =0, then show that
e e e 3
a.B+B.y+y.a=—§ 3

Find the values of A and p if the vectors
> - > > >

-3i+4j+Ak and pi+8 j+6k are

collinear. 3

- e
A force F=3i+2 j—4 k is applied at the

%
point (1,-1,2). Find the moment of F about
the point (2,-1,3). 3
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