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| Time : 3 hours |

Full Marks : 70

Candidates are required to give their answers in

théir own words‘ as far as practicgbi@.
The figures in the margin indicate full marks.

Answer from both the Groups as directed.

‘ Group — A

1. Answer any four questions of the following :

(a) Define subgrbdp of agroup. Prove thata non-

' mpty set H of a group G is a subgroupf
andonlyifvabeH=ab e H” 10

(b) Prove that every field is an integral domain.

10
(c) Fora ﬁnife dimensionél vector space V(F),
any two bases have same number of

'elements. i | | - 10
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w?/Showthatthevectors (2,1, 4), (L, =1,2)and
(3, 1,—2) form a basis for V - 10
“ 9)/' Show that the following system of linear

- equations is not consistent : /0
x—4y+7z¥14- ‘ @ BTt
3x+8y-2z=13 |

SRR 7#‘—8y+2_6'7_'_=5 & F RN Mgkl

\}y/ Verify the Caley Hamilton thwr e

bl w14 @ vty
matnx\f'\ [2 3] R 10

@ Prove fhat the. points 0, -1, 0), @1 1),
1, 1 1)and (1, 2 4) are coplanar. - 10

(h) Fmd the equainon\of the piane through the

ponnt (-1, 3, 2) antl perpendicular to the
planesx+2y+32 5 and 3x+3y+z 9.

10

| Group-B"
Answe. all questions of the followmg
2. Inthe multaphcatlve gmup G {1 ®, mz} find the

order of ® and w?, e @

‘where w.=~1+2 3,', | O
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3. In the multiplicative group G = {1, -1, i, =i}, find

the order of each element of G. t
By S
47 Define sub f -
- _ group of a group. 3
o / ‘

t}/ Prove that in a ring R, (-a) (=b) = ab; 'a, be R.

. f .
\ 8" Define an integral domain, - 3
7,/ Write down a basis for R®,_- 3

\}/State the elementary row bpeW&ﬁ matrix.

5k | : 3
. Ry
\/84)eﬁne a matrix polynomial.
. \'/

3
Move that the points (0, 4, 1), (2, 3, 1), (&, 5, 0)

and (2, 6, 2) are the vertices of a square. —~ 3

L/?( Define direction cosine of a Iine/ @ 3

600
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Full Marks : 70

Candidates are required to give their answers in

their own words as far as practicable.
The figures in the margin indicate full marks.

Answer any four questions in which

Q. No. 1 is compulsory.

1. Answer all questions : 2x10 =20

(@) Inthe multiplicative group G = (1, w, wz), find |
the inverse of w°.

(b) In the multiplicative group G = (1, =1, i, — i),
find the order of i.

(c) State Lagrange's theorem,

(d) ProvethatinaringR, a (—éb) =—al;>; Vabe R

(e) Define a field.

() Write down a basis for R*.
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1) Wwiite down a matrix of order three in

i chelon form.

‘v Define a matrix polynomial,

() Determine the relation between Cartesijan
and Polar spherical coordinates of g point.

() Find the direction cosines of a line passing
through the points (4, 5, 0) and (2, 6, 2).

2.™Ya) Prove thatin a group G (ab)™ - b g7
vabeG 10
"(b) Prove that the identity element in a group is

unique. | _. \ 10

Prove that a finite iﬂtqegr\;1 domain is a field.

3. (@)
10

(b) Prove that the power set P(X) of a non-
empty set X is a Boolean Algebra. with 6 = 0
and X = 1 and with the operations A, v and
defined by AAB=ANB;AvB=AUB
andA"=X-A, YA, B eP(X). 10

4. (a) Prove that a subset W of a vector space
V(F) is a subspace if W is closed under
vector addition and scalar multiplication. 10

LY =771 (2) ~ Contd.



(b)

Show that the vectors (1 4 — 1,

and (-2 1 4) of R* are lineany indepengery

ar

Reduce the matris -

1 2 17
-1 0 2 |tothe normalform ang find the
|2 1 -3
rank. _ 0
| (Q Solve the system of linear equations: 10
2X-y+3z=9
X+3y—-2z=1

6. (a) Find the characteristic equation of the
matrix 10
(2 -1 17
-1 2 -1
|1 -1 2]
(b) Verify the Cayley Hamilton theorem for the
matrix : 10
‘0 0 1
A=({3 10
-1 1 4]
OP-7712 (3) (Turm cver’
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7. (a) Find the equation of a plane which cuts off
the intercepts a, b, ¢ from the coordinate

axes. 10

(b) Find the equation of the plane passing
through the point A(5, — 3, 2) and
perpendicular to OA, where O is the origin.

10

; X-1 y-2 z-3
8. Prove that the lines = =
(@) Prov In 5 4 a

and X=2_Y-4_2z-5 are coplanar.
3 4 9

- .

10
(b) Find the equation of the sphere whose

centeris (1, 2, — 1) and which passes
through the point (1, - 2, 3). 10

* ¥
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Full Marks : 70

Candidates are required to give their answers in
their own words as far as practicable.

The figures in the margin indicate full marks.

Answer any four questions in which
Q. No. 1 is compulsory.

1. Answer all the questions of the following :
1x10=20 ~
)i)_/FSrm the composition table of the
multiplicative group of cube roots of unity.

(i) Define the inverse of an element in a group.

(iii) Define cosets and state Lagrange's
theorem.

._,9);Prove that in a ring R, a(-b) = —(ab) ;
va,be R.

- (v) Define linear independence of vectors.
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(Vi) Define a basis of a vector space.
{

_ (vii) State the condition for a system of linear
equations to have no solution.

-(/viii)Write down a matrix of order four in Eclon
form.

(ix) Determine the relation between Cartesian
and polar spherical coordinates of a point.
(x)” Find the direction cosines of a line passing

~ through the points (4,5,0) and (2,6,2).

-1 =1 -1
2. (a) Prove thatin agroup G(ab) =b a

VabeG 10
(b) Prove that the identity element in a group is

unique. 10

3. (a) Prove that a finite integral domain is a

field. 10

(b) Prove that the power set P(X) of a non -
empty set X is a Boolean Algebra with ¢ = 0
and X = 1 and with the operations A, v and
defined by, AAB=AnB;,AvB=AuUB
and A’'=X-A, YA, Be P(X). 10
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4. (a) Prove that a subset W of a vector space
V(F) is a subspac

vector addition and s

e if W is closed under
calar multiplication. 10

(b) Show that the vectors (1,1,-1), (2,-3.9) and
(-2,1,4) ofR are linearly independent. 10

'b../ (a) Find the rank of the matrix 10
(1 5 7 1]
3 12 1 1 b
-1 2 -13 1

)
(tz/)/Solve the system of linear equations: 10

< 2x-y+3z=9 R
x+3y—22 = 1 ,\_' ‘
5x-3y+z =2

' 6_.___..(a) Find the eigen values of the matrix

-

ro ] 2_ .
1 0 -1 o
2 10 10

/) Wnte down the matrix of the quadratic form

. X -18xx "‘Xzand
A CSIIRS 1 12 2 Ve”fy that it can be

S written as matrix products X AX. 10

»
-

JY -
o 3) (Turn ove-»



y

(@) Find the angle between two lines whose
direction cosines are (11,m1,n ) and
1

| , m ,n). 10
(2 2 2)

(b) Find the equation of the plane passing
through the point A(5,-3,2) and
perpendicular to OA, where O is the
origin. 10

Find the shortest distance between two skew

lines. 20




