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B.Sc. (Second Year)

Examination, 2025
Major-1
Mathematics
Abstract Algebra and Linear Algebra
Time Allowed : Three hours

Maximum Marks : 70
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Note : Attempt questions all three sections as directed.
Distribution of marks is given against each section.
Section - ‘A’ Lo
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Choose the correct answer-

i TEOY, Stel a*b=a+b+1, B dTHD m
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The identity element of the group (I, *), whére a*b
Bth= 18

(®)a: -1 b 0
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(c) 18 @ 24w :

What is the order of symmetric group S

= 4 :
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(c) 18 (). og
I Fid {0,1,2,3,4(mod 5)} BT $
@ {0,1,2,3,4) iy
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(a)
(b)
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If W is a subspace of a finite dimensional vector space

V(F),
()
(b)
()
(d)

(v) 3TE ASI FEIE A ) & g SR Saet afe-

(a)
(b)
(c)
(d)
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dim V/W = dim V- dim W
dim V/W = dim V

dim V/W = dim V+ dim W
dim V/W = dim W

then-

dim V/W = dim V- dim W
dim V/W = dim V

dim V/W = dim V+ dim W
dim V/W = dim W
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Section - ‘B’

( AR e )
( Short Answer Type Questions )
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Note:  Attempt all five questions. One question from
each unit is compulsory. Each question carries 5
marks. Word limit 250 words.
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Unit - I

>, e 99 G & TS HaUd a,beG & ford g SIS
(a0b)’ =b"'0a”

For every element in a grbup G, prove that

(a0b)’ =b~'0a”
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5o - 11
Unit - 11
3. Rz oo & W 6 ® u s 3

e 1(0), W G Y v ¥ w
Prove that the set I(G) of all inner automorphisms of a group
G is a normal subgroup of the group A(G) of automorphlsms

of group G.

31erdT
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Prove that the relation of isomorphism in the set of all groups
is an equivalence relation.
o - 1T
Unit - ITI
4. ﬁraﬁﬁu%amRéaaaR'wwaﬂﬁma%‘rsﬁfR
@ oTSTaeT &/l
Prove that Kernel of homomorphism from ring R t R'
ideal of R. _ -
31dar
OR

Prove that every field is an integral domati
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dim(W, + W,) = dim W, +dim W, —dim(W, n'W,)

IfW, and W, are two subspace of a finite dimensional vector
space V(F) then prove that
dim(W, + W,) =dim W, + dim W, — dim(W, "' W,)
5o - V
Unit - V

6. ﬁaﬁﬁu%wwéﬁaﬁqﬁmmésw
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Prove that the eigen vectors corresponding to distinct eigen
values of a matrix are linearly independent.
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Note :

3 o Wiaﬁ g ST
Define cyclic group and
clic group is cyclic.

8. 3F

State and prove Caley's theorem for infinit
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Section - ‘C’
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( Long Answer Type Questions ) |
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Attempt any four questions from following. Each
question carries 1 0 marks. Word limit 500 words.
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prove that every subgroup of a cy-
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T(X,,X,,X,) = (3%, +X,;,=2X, +X5,=%X +2x2+4x3)

aaWésqﬁaSsﬂWéSﬂTﬁ&TTaﬂ&ﬂE’;@ﬁﬁ
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Let T be a linear t14ansformation on R’ defined by

B(x,,%,,x,) < (3% 48 L0 +x2,-x +2x, +4x,)

then find the matrix of T with respect to standard basxs
R® and prove that T is invertible,.

2. Fs Uﬁmﬁa Ras wqr=eRoy TV—) v, & %;g >

T(e3)=e + €, +e;

Verify Rank-nullity theorem forA |
T:V, >V, defined by

T(el) = cg _ez

Te;) =2, +



