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Note :— This paper is of Thirty five (35) marks divided into
two (02) Sections ‘A’ and ‘B’. Attempt the questions
contained in these Sections according to the detailed
instructions given there in. Candidates should limit
their answers to the questions on the given answer
sheet. No additional (B) answer sheet will be

issued.
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Section—A
(@us-=h)
Long Answer Type Questions

(& S 99) 2%9%5=19

Note :— Section ‘A’ contains Five (05) Long-answer type
questions of Nine and Half (9)2) marks each.
Learners are required to answer any two (02)
questions only.

Tug ‘' § Ui (05) e 3 TwE A ™, vl
w9 o fern wg A (91) ofe fauffia €1 fenfeai =

T G Had & (02) I & W A T
. 1 0 -1 0 1 O
1. Show that four matrices o 1"lo 11 lo -1/

-1 0
{ 0 _J form a multiplicative group.

1 0 -1 0 1 0
frsrfgq%%rr{aﬂa{z:{o 1}’{0 o b
-1 0 .
{0 _J@W&' T I & |
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2. (a) Show thatifa, b are any two elements of a group

G then (ab)? = a2b? if and only if G is abelian.

Tuze o aff a, b 998 G & *E § a3 € @
(ab)? = a2b? Afg IR Haa afg G S Tge |

(b) IfH, and H, are two subgroups of a group G,
then H; N H, is also a subgroup of G.
afc H, iR H, T ¥ G % 3 IT9YE €,
H, N H, ¥t G 1 T& T8 2|
3. State and proof the fundamental theorem of

homomorphism.
GURTRAT & HAYd I Sl Fared iR fag s

4. If R is a field of real numbers and M,(R ) is a set of 2
x 2 matrices. Prove that M,(R ) is a vector space with

respect to matrix addition and matrix scalar

a o0
multiplication. Also show that W = {0 b} rabe R}

is a subspace of M,(R).
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af R Ao deme w1 & § SR My(R), 2 x 2

TR 1 T == § | fag ST fF M,(R ) Toqe
AN IR TR YT oM & The T Hiesl e ¥

a o0
ﬂ%ﬂﬁwﬁqﬁﬁw={o b}iaabER}aﬂ@
ITEHE ¥

5. Prove that a finite integral domain is a field.
fag =ifs@ o afifaa quifsia ora T &9 71

Section-B
(Tvs-)
Short Answer Type Questions
(g I U9H) 4x4=16

Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.
Tug ‘@' # e (08) &Y SWHE e T ™ |
Y% U & fou =R (04) ik freifa €1 fanfemt
HI TTH 9 Hadl AR (04) T & SW 7 T

coso —sino

1.  Show that A = { } form an abelian group

sina.  cosa

with respect to multiplication.
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cosa —sino

fﬁ‘éﬂ?'lﬁA={ }Waﬁﬁﬁaﬁ@

sino.  cosal
3Tt T ST T |

2.  Find the order of each element of following group G =
{1,2,3,4,5; .
frefafen T & % I &1 HH 9 HitoT G = {1,
2,3,4,5; %}

3. Iff: G — G’ is a homomorphism from group (G, 0) to

(G', 0'). e and €' are identity elements of G and G’

respectively. Then prove that :
i fey=¢
() f@hH=[f@l!,vaeG
I f: G- G ¥ (G, 0) ¥ (G, 0') T Teh FHEYA
Tl e 3R e ®U9N: G 3R G' & T99F 3199d § 1 @ fag
Hifse fo -
i fe)=¢
() f@h=[f@],vaeG

4.  Prove that H is normal subgroup of G if and only if
xHx ! = H.
fag FIfST % H, G &1 79\ S99 § afe iR Had
Ife xHx ! = H1
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5. Prove that the quotient group of a cyclic group is cyclic.

Give an example to show that converse need not true.

fag wIfST fo & = g &1 favm suage o
=eh1d Bl € | Th SAMEX01 oY SIS foh goeht foredm oft

3EYTS ®Y ¥ T TE 2

6. Prove that the intersection of two subrings of a ring is a

subring of that ring.

fag =ifoe for fFdt aea & < Syl &1 gfdeeg 39

ToTd 1 Teh SYad Bl ¢

7. Prove that in vector space V(R) = {(a,b):a,b e R}
vectors (a;, &,) and (b, b,) are linearly independent if
a;b, —ab, = 0.
fag L fe afcwr wmfie V(R) = {(a,b):a,be R} #
|fe (a,, a,) 390 (b, b)) Merwa: @@ T a5 ab, -
a,b, =01

8. Prove that the set S = {v,, v,, V3, V), where v, = (1, 0,
0), v, = (1, 1, 0), v; = (1, 1, 1), v, = (0, 1, 0) spans
vector space V(R) = {(a, b, c):a, b, c € R} but does

not form a basis for vector space V(R).
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g IS foh wq= S = {v,, V,, V3, v, }, STET v, = (1,
0,0), v, =(1,1,0), vy =(1, 1, 1), v, = (0, 1, 0) G
Fafe V(R) = {(a, b, c):a, b, c e R} = fa&ga e
g1, AR afew Tafe V(R) & faw smer & s 2
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