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Note : This paper is of Forty (40) marks divided into two (02)
Sections A and B. Attempt the questions contained in
these sections according to the detailed instructions given
therein.
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SECTION-A/( @Ug-%h )
(Long Answer Type Questions)/( Et&l 3T T W9)

Note : Section 'A' contains Five (05) long answer type
questions of Ten (10) marks each. Learners are required
to answer any Two (02) questions only.

(2x10=20)
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1. If a and b are the element of the group G such that a> = ¢
and aba™! = b2, then find the order of the element.

I g G W q 9N b UH Fd § R aS=e AW
aba™' = b2, @ b H FHifc F@ HiSA

2. State and proof the Lagrange's theorem with example.

WUS THT 1 hOF Gfed RSN HifSd qe eI o
s

3. If /:G— G’ is a homomorphism from the group (G, *)
to the group (G, *) and e and ¢’ respectively are the identity
of G and G’ then proof the following :

g [:G—> G 998 (G, *) ¥ 99 (G, *) H THeIa @,
T e iR ¢ HHN: U G U6 G’ & dqo@dh o9@d ¢l
fag =i f&:

(@ fle)=e

®) flaH=[f@,YoeG

() f(an)=[f(a)]n,‘v’(xeG,neZ
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4. Prove that the set W = {(a, b, c)|la-3b+4c=0;a,b,ce
F} is the vector subspace of the vector space V(F) = {(a, b,
¢)| a, b, c € F}.

YR SINT fof =AW = {(a, b, ¢)| a - 3b + 4c = 0; a,
b, ¢ € F} wfge w\le V(F) = {(a, b, ¢)| a, b, c € F} =l
T ITEEfE g

5. If W, and W, are vector subspaces of the finite vector space
V(F), then prove that Dim(W | + W,) = Dim(W) + Dim(W,)
— Dim(W,; N W,).

It W, @ W, forelt wfifia ot wfewr wmfie vF) &t =
SugHftel &, @ fag I 76 Dim(W, + W,) = Dim(W))
+ Dim(W,) - Dim(W, N W,).

SECTION-B/( @Us-T )
(Short Answer Type Questions)/( g I AT Y9T)

Note : Section 'B' contains Eight (08) short answer type
questions of Five (05) marks each. Learners are required
to answer any Four (04) questions only.  (4x5=20)

M : Tus ‘@ H IS (08) oY S ad WA &
™ T, Y% Y & fou uf= (05) 3w fruifa
g1 foenfefal w1 =99 9 waw =R (04) T ®
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1. Prove that intersection of two subgroup of a group G is also

a subgroup of G.

fRdl ¥ G & 3 SUHHE! & GaiTe Wt G H IR
g 2l

2. Find the value of o 'Ba where

(1234567178
12 543876 1)

B_12345678
76 518 3 2 4/

frefafad o qen B ¥ o !Bo F AE W@ HIGH SRl

a_12345678
2 54 3876 1)

B_12345678
765 1832 4

3. Prove that infinite cyclic group has two generators.

fag =0 fF ouRftd =g 99e & T W wad
ERCI
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4. Prove that centre of group Z(G) is the normal subgroup of
the group G.

fag wiE f& 9@ G &1 &5 Z(G) & THEHA
STgYE B T

5. Prove that (ZS, +s, ><5) is an integral domain. Is it also a
field ?

fag FT fF 9= (Z,, +,, x,) TH [RE T 2
FN AT R 2

6. Prove that for every prime number (p) field (Zp, +,, xp) isa

prime field.

Y% AT W& (p) F T &isr(Zp,+p,xp)3wm &
B 2l

7. Prove that the vectors v, = (6, 2, 3, 4), v, = (0,5, -3, 1) and
v, =1(0,0,7,-2) of the vector space V(R) = {(a,, a,, a,, a,|
a,, a,, az, a, € R)} are linearly independent.

qfee TAfE V(R) = {(ay, a,, a3, a,| a;, a,, ay, a,€ R)} H
-Hﬁ-s[ Vl = (6’ 29 3’ 4)9 V2 = (09 59 _39 1) kRl V3 = (O’ 09 7’ _2)

Qendldds A %l
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8. Show that every subgroup of the Quaternion group
Q= (=1, +i, +j, k| P = > = k> = -1, ij = k, jk = i, ki = j},

are normal subgroup.

Tog wifst fr =q=d 998 Q = (=1, +i, %, +k| > = j° =
K> =-1,ij =k, jk=1i, ki =j}, 1 9cdh STHYE Tk JHHA

STE e ®
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