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B.Sc. IV SEMESTER [MAIN] EXAMINATION
MAY- JUNE 2025

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

Q. 02

Q. 03

Q. 04

The number of finite subgroups in (z, +) 1s -

(z, +) # ORI U @1 = -

a) 1 b) 4
¢ 11 d 0
The order of the symmetric group Sj is -
FAHT T S3 B! P 7 -

a) 6 by 12
¢c) 18 d) 24

If R be a ring and let S be an ideal of R, then the additive identity element of
the quotient ring R/S 1s -
Ifq RUF a9 & T1 S, 9699 R &1 U Udel] § a9 fI9RT 9ag R/S &
IS TP 399 7 -

a S by O

¢) S+l d) 1+8

If W is a subspace of a finite dimensional vector space V(F), then -
afe w uRfag faflg afew wafe vF) # v SumEfe 8 99 -
a) dimV/W=dmV-dimW b) dim V/W=dimV

¢) dimV/W=dimV +dim W d) dim V/W=dim W
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Q. 05 If o is an eigen vector of an operator T ; Then -
e o HPRE T BT U AT A & 79 -
a) a=0 b) «>0
¢) a<0 d) a=0

[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

Q. 02

Q. 03

Q. 04

Q. 05

Prove that the intersection of two subgroups of a group G is also a subgroup
of G.

g BT & I8 G & <1 IUAYE! &1 FalTs ¥ T8 G &1 UH IUTHE
1T B

Prove that a subgroup H of a group G is a normal subgroup of G if and only
if

xHx '=H VxeG

g SN & ¥ G &1 SUEHE 1, G & YaHI IUIFE BN Ife Ud
EEEIRIT

xHxil:H YxeG

If f: G— G'is a homomorphism of groups, then prove that -

1) f(e) = ¢' where e and ¢' are the identities of G and G' respectively.
i) flah=[fa)]' ¥V aeG

I £ G - G TRl & TF FHEING 7, a9 g DI -

) fle)=e' STl e 3R o' HIAIM G AT G' S THHD ATIT ¢ |

i) flah=[fa)]' ¥V aeG

Show that the group of automorphism of a cyclic group is abelian.

TeNgd & Tl g &) WIHTRamel &1 g Adell BT 2|

If there are two polynomials over ring of integers following as -
fX)=2+3x+6x, g®x)=3-2x+7x —9x

Then find (1) f(x) + g(x) (1) f(x). g(x)

g quiiel & 9o OR <1 9gue AR 8 -

fx) =2 +3x+6x°, g(x)=3—2x+7x -9

qa ST BIS (1) f(x) + g() (i) fx). gk

Cont. . .
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Q. 06

Q. 07

Q. 08

Show that the set W = {(a, b, 0) : a, b € F} is a subspace of V;(F).

IfE W= {(a. b, 0) : a. b € F} Ffe=1 FAfe V4(F) &1 & W=d 8 79 g
PR & W, V3(F) BT T6 IuFHRE F|

Leta=(1,2,1),p=(2,9,0)and v = (3, 3, 4) show that the set S = {a, P, v}
is a basis of R”.

A o =(1, 2, 1), p=(2.9,0) T y = (3, 3, 4) g s & I
S=1{a, B, 7}, R BN TH AR 2|

Prove that the Kernel of homomorphism t : U — V is a subspace of U(F).
g I 5 I9@iRar £: U - V&I aifie UF) &1 th IuEfe 2 |

[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 Q is the set of rational number , G = Q — {-1} and the operation '*' is
defined in G by

axb=a+b+ab Va,b e G then prove that (G, *) is an abelian group.
Ife Q uRTY ARl &1 Tz 8 , G=Q - {~1} Ta1 GH Hfshar *
axb=a+b+ab Va be GgER URWING 5| 79 g oI & (G, *)
TFH A TR £

State and prove Cayley's Theorem.
Hol YHY BT B R ud Rig SR

If W, , W, are two subspaces of a finite dimensional vector space V(F), then
prove that dim (W; + W;) = dim W; +dim W, —dim (W; n W)

afe w,, w, aRfag fofi wfesr wafe vb) &) 91 sueefedt 8 o9 fae
PINTT dim (W, + W) = dim W, +dim W5 — dim (W, ~ W>)

Show that the following matrix A 1s diagonalizable -

g IR & 1 g A fdefia 2 -
11 2
A= -1 2 1
0o 1 3
o
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