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

MATHEMATICS

[Abstract 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 generators of the cyclic group ({0, 1, 2, 3,4, 5}, +4) are -
TAH T ({0, 1,2,3,4,5}, +9) P T & -
ay 1.2 b 2.3
9 3.4 d 1.5

Q. 02 By Fermat's theorem, if 8'" is divided by 103, then the remainder will be -

ot g 9, afe 81 103 9 R aRe W Su%e BT -
a) 8 b) 9
o 10 d 11

Q. 03 The order of the Alternative group Aj is -
THR T8 Ay B Fife 7 -
a) 3 b) 6
¢) 9 d) 18

Q.04 LetG={a, az, a3, a4, a’ = e} be a cyclic group of order 5 then O(A(Q3)) 1s -
I G={a,a’,a’,a", a = ¢} DI 5FT T T T 2 T9 OA(G) B -
a) 3 b) 4
c) 2 d) None of these
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Q. 05 Which of the following structures is not a field -
1 & | B < SR a3 TE R -

a) (Q,+..) by (R, +..)
¢ (C,+.,.) d A,+.,.)

[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

Q. 06

Write a short note on Brahmagupta's achievement in algebra.

I IO o g B SUdfe W Ue diera fewoft fofr |

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

g P & I8 G & <1 IUAYE! &1 FalTs W T g G B TS SUTHE
BT B

Prove that a subgroup H of a group G is a normal subgroup of G if and only
if each left coset of H in G 1s a right coset of H in G.

fag PR & 98 G o1 & SU9E H, G &1 T SUSg BT 8
e Ud daal I GH H B YD a9 FEAgead G 9 H B T <R

RN

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

1) f(e) = ¢" where e and e' are the identities of G and G' respectively.
i) flaHh=[f@)] ' VY aeG

TG £: G - G Tl & TF FHEIRd 8, 99 g I -

) fe)=e' Tl ¢ 3R ' HAI G TAT G' B TTHD B |

i) flaHh=[f@)] ' VY aeG

Prove that the group of automorphisms of an imnfinite cyelic group 1s of
order 2.

g IR 5 o< a9 T @ WHIRARl © T & B 28|

Prove that the intersection of two ideals of any ring (R, +..) is an ideal of R.

g IR B 9o (R, +, .) BT ST YUIER™T BT FAS R B Th
UTSTTaet! B 2|
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Q. 07 State and prove Cauchy's theorem for finite abelian groups.
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Q. 08 Prove that every finite integral domain 1s a field.

fag PR 5 guw oRfag qoiela o ue &5 811 2|

[Section - C]
This section contains Essay Type Questions. Attempt any two questions in this section in
500 words cach. Each question carries 10 marks.
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Q. 09 Show that the set Q; of all rational numbers other than 1, forms an infinite
abelian group with the operation '*' defined by the rule
ab=a+b-ab VabeQ
g IR 5 1 & afaRed w0 oReg dwamelt &1 Tz Q dfkar =
S 71 gBR | iR 2

ab=at+b-ab VabeQ Ud IJId G g d-Td -4

Q. 10 Prove that the set of all cosets of a normal subgroup 1s a group with respect
to multiplication of cosets as the composition.
g PN & 16 MM SuaqE & 99T Aeageedl Bl dYwEd,
Agdeadl & U & el TH FIE BT 2 |

Q. 11 State and prove Cayley's theorem.
Dol T HT HoF ToiRey wa g |

Q. 12 State and prove fundamental theorem of homomorphism of rings.

gl D1 FATHIN BT Hoivd FHY faRed vd e I |
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