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2200759
B.Sc. II Year
Main Examination, 2026
Mathematics
Paper: Major-I
Abstract Algebra and Linear Algebra

Time Allowed : Three hours
Maximum Marks : 70
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Note : Attempt question all three sections as directed.
Distribution of marks of given against each section.

Qus-'3H’
Section-‘A’

FfTs weA

(Objective Type Questions)
[5x1=5]
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Note : Attempt all the following questions each question
carries | marks.
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Choose the correct answer- (i) oY 1 e &-
0 BN 10 ¥ g8 o
(A) 2 F T (A) oM & O TR
B) 3 (B) &
© 4 :
(C) Y BT I
D)y 5
trhe number of generator of a cyclic group of order 10 ®) ad
s Ring of integers is:
(A) 2
(B) 3 (A)  Group with respect to multiplication
© 4 (B) Field
D) 5
G) G3k g m 2R G T 2 an (C) Integral domain
(A)  G' T g (D)  Euclideanring
(B) G' I & Joar & .
© G = T e e (iv) aft ot wafs v ¥, o {v,v,,.0, | VA
D) GIR G s & wea E B S a3 {wy, wy,...w, | Reaa: T
g @
G and G'are isomorphic if G is cyclic then:
A m<n
(A)  G'willbecyclic
. B) m<n
(B)  G'canbe cyclic
© m=n
(C)  G'should not cyclic
D) mz2n

(D)  Gand G'have same number of elements.
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Inavector space V., if { VsV, v, } generates V

0 0
andif { w [ . ) i
andi 1,,W2,...Wmf is linearly independent, then,
e If T (a,b) = (a,0) be a lincar transformation on the
o = vector space V (R), then Matrix of T relative to the
standard order basis of V (R)is:
(D) m>n _ —‘
1 0
V) AT (ah) - (a.0) e @ (k) 0% o Ho ol
IR & V,(R) & 9@ Fia 3R & ane ]
" t 0 1]
(B) 0
1 0} 00
(A)
) 1
. 0 0
] (€) )
01 0]
(B) ‘
Sl 00
(D)
0 1
0 0 01
© I 0]

P.1.0.
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Section-‘B’
oY I o
(Short Answer Type Questions )
IS x5=25]

e : T g e & TR A0 FAE §HE I 0B I
&} Jfart &1 9R® 599 5 3l @ &1 I FE

250 o1& &/

Note : Attempt all five questions.One questions from each
unit is compulsory. Each question carries 5

marks.word limit is 250 words.
gome-1
Unit-I
2. o 5 588 & TR aqd 4ol &1 A P
JMAct TEE & &l

Prove that the set of four fourth roots of unity forms a
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multiplicative abelian group.

AAAT/OR
fag B 5 T8 G & T H,G 3 5=
Joerg & afe 3R $aw afk G & H @1 sede am
FETeEd G H &1 aféon weaqed ¢l

Prove that the subgroup H of a group G is normal subgroup
ifevery left coset of Hin G is right coset of Hin G.

Fo-11
Unit-11

3. Ryg P n- 3rgal & Ln HHTT P S A6 T
T 2

Prove that Ln permutations of n-elements form a group

with respect to multiplication.
3UA/OR

feamsit 6 4 —y 7' 9IE G B @R & afe 3k
Hae afe 3maen 2

Show that 4 —y " is automorphism of G if and only if
Gisabelian.
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FBR-111

Unit-I11

4. Rz Do vp qerr R g1 s < B # o AR
et % R 3 qorres e Frast @1 qew g

Prove that a ring R is a ring without zero divisons iff

multiplicative cancelation law are holds in R.
AYAT/OR
QridHa s B TR wfed aRwf Sl

Define Integral domain with example.

E-1V
Unit-IV

. afe w oRkfaa fafta wfeer oafts v & ve Fuawfs &
aq fag aifsel

dim V/W=dimV -dimW

If W be a subspace of a finite dimensional vector space V.

then prove that dim V/W =dimV -dim W
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AYAT/OR

foramsh 5 afeer (2,1,4).01,-1,2).(3,1.-2) R % fow
YR §1 2

Show that the vectors (2,1,4),(1,-1,2) (3,1 ,-2) form a basis
forR?.

TRV
Unit-V

6. FrfeRad anegg & s W vd W AT R
1 Pl

8 —6 2
A=|-6 7 -4
2 -4 3

Defermine the eigen values and the correspondes eigen

vectors of the following matrix.

8 -6 2
A=|-6 7 -4
2 -4 3
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112

ae A=|-1 2 | qq U I P 3 IR
0 13

ST HSTE B P AP=diag (1, 2. 3)

1 12
Let A=|—1 2 || thenfindamatrix P such that
0 1 3

P-'AP=diag (1,2, 3)

Qus-'q’
Section-‘C’
& Fedia e
(Long Answer Type Questions )

[4 % 10=40|
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Note: Attempt any four questions.
7. R B e s fofae

Write a short Biography of Brahmagupta.

8. TR B GHIGIRAT B Ferd W folaw qen fag
Fifsel

State and Prove fundamental theorem on homorphism of
rings.
9. & @ Rl Pifoe den Frg difse 5 s &
TS qUiterd o g ¢
Define the field and prove that every field in a integral domain.
10. fog D 6 ¥ G W vl @rwRani &1 99w
yfeferolt & e & aner v R 2
Prove that the set of all automorphism on group G is a
group with respect to composition of mappings.
11. fovar w9 fefae o fag #ifsel

State and Prove Extension Theorem.

12. 57 g v fefav qon g el
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State and prove Rank-Nullily theorem.

13. iz P snegg A Rooffa =8 & 78

A=|0 0 1
-3 3

Show that the matrix A is not diagonalizable, where

0 1 0]
A=|0 0 |
1 =303

L L L
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