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B.Sc. IV SEMESTER [MAIN/ATKT] EXAMINATION
JUNE - JULY 2024

MATHEMATICS
[Abstract Algebra and Linear Algebra]
[Minor Subject]
[Max. Marks : 60] [Time : 3:00 Hrs.]

Note : All THREE Sections are compulsory. Student should not write any thing on question paper.
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[Section - A]
This Section contains Multiple Choice Questions. Each question carries 1 Mark. All
questions are compulsory.
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Q. 01 The generator of cyclic group {1, w, Wz} are -
TABT TR {1, w, w'} B oI BN -

a) 1w b w,w
0 1w d) None of these
Q. 02 1 2 3 4 1 23 4 then the value of A. B.
Irafe A= B=
2431 4 3 1 2) @ A B S AF A
D (123 4 B (12 i
k4 1 2 ) L )
9 (1 2 3 4) (123 4)
3 4
L ~ p. P
Q. 03 Which of the ring is not an integral domain -
STH ¥ BIF AT g9 qUie g N T8l 8 —
a) (L+..) b) Q. +,.)
¢) (R.+..) d) (N.+..)
Q. 04 Any set containing the single non zero vector is -
a) Linearly independent b) Linearly dependent

¢) Linearly independent and d) None of these

dependent both
P.T.O.
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a) Wae wd b) NgF wa—

¢) Rgw wWdz vd Wa— g d) TIWET H 9 g A8t
Q. 05 3 5

The Eigen value of matrix A = _—

32 .

3MFE A = Lo ® TG A ERf —

a) 1,2 b 1.-1

¢ 1,-2 d) None of these

[Section - B]
This Section contains Short Answer Type Questions. Attempt any five questions in this
section in 200 words each. Each question carries 7 Marks.
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Q. 01 State and Prove Lagrange's theorem.

RIS T BT HH foraay 99 g dIT |

Q. 02 A homomorphism f of a group G into a group G' is a one-one if and only if
Kerf = {e}
FE G 9 WE G d HERAl f (B—Ud 3F I AR ddd Tl
Kerf = {e}

Q. 03 Prove that the intersection of two subrings 1s a subring.

g oIvR & T Sugaal &1 Tafase ¥ Us Sugery BT 2 |

Q. 04 A field is necessarily an integral domain.

g SRR % ve &7, afarda guife uw gar 2

Q. 05 Prove that g IS —
) a.0'=0", YaeF, 0'ev

1) a(-o)= —ao, YaeF, aev

Cont. . .
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Q. 06

Q. 07

Q. 08

If set S = {o, B, v} 1s a basis of Va(R) then show that the set
! 5 {oo+ B, P+7y, v+ o} isalso a basis set for Va(R)

g weed S = {o, B, v} . Va(R) &1 IR ¥qead & a1 fewey &
I S = {o+ B, B+y, v+ VyR) BT STHR T BN
If the matrix of a linear transformation T on V,(C) with respect to the basis

B={(1,0), (0, D}is [1 IJ then find the matrix of T with respect to the
1 1

ordered basis By = {(1, 1), (1, -1)}

e Vo(C) § g SURY T &I AR B = {(1, 0), (0, 1)} & A& AT
[1 1}8? ar MR By = {(1, 1), (1, —1)} & AU T BT Mg S B |
11

Show that the matrix A = [4 2} is diagonalizable.
3 3

feargd % amegg A= [;1 ﬂﬁwﬁu%ﬂ

[Section - (]

This section contains Essay Type Questions. Attempt any two questions in this section in
500 words each. Each question carries 10 marks.
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Q. 09

Q. 10

Q. 11

Q. 12

If H be a non - empty subset of a group G. Then H 1s a subgroup of G if and
onlyifa,beH::>a.b71 e H

where b~ is the inverse of b in G.

Ife H 9 G &1 U IRead Suad=ad & d H, ¥ G & SUFHE &r1
gfe 3R ®aa Ife a,beHja.bfleH

SE b L b BT g G ufam 2

[ [

n
Prove that the o permutations on n symbols, — are even and — are odd.
2 2
L ) | » .
g B 6 ndBdl & [n HAog § 4 = w0 vd Yﬁmﬁaﬁﬁ%"l
2

Show that the set of complex numbers 1s not an ordered integral domain.
foarsd & wfs dwamel &1 w=ad HHa Uie U T8l 2 |

If V(F) 1s a finite dimensional vector space then prove that any two basis of
V(F) have the same number of elements.

afe V(F) T uRftg oo afes wafe & ot e 9RR & vie) =
=2l <1 TR W=l | Sggdl &1 |&dl WA BT 3 |
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