MT-07
December - Examination 2025
B.A./B. Sc. (Part-11I) Examination

MATHEMATICS
ALGEBRA
Paper : MT-07
[Time: 3 Hours] [Maximum Marks: 47
Note :-  This question paper is divided into three Sections A, B and C. Write answers as per the given

instructions. Use of non-programmable scientific calculator is allowed in this paper.
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Section-A 7x1=7
(Very Short Answer Type Questions)
Note :-  Answer all questions. As per the nature of the question delimit your answer in one word, one
sentence or maximum up to 30 words. Each question carries 1 mark.
gure—3I’
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1. (i)  Define centre of Group.
T B B BT IR AR |
(i1)) Define Coset.
DIAC I IRATNT DI |

(i1i1)) Define Normal Subgroup.

AR SUHHE B IR9INT BT |
(iv) Define Quotient Ring.

IR aerd &I aRWIRT HIY |
(v)  State Gauss Divergence Theorem.

TMA—TTHRYT THI BT HAF DI |

(vi) Define linear dependent of vectors.
afewt & IRae nf3raar & aRyIig BT |

(vii) Define the solenoidal vector.

aRATTTeRT AT B a9 BT |
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Section-B 4x5=20
(Short Answer Type Questions)

Note :-  Answer any four questions. Each answer should not exceed 200 words. Each question
carries S marks.
QGue—q'’
(cTg STNIg 9ee)

e — 54 ar ueAl & SR ARTY | 1T 3o IR BT Afdrad 200 i § gRAfHT I |
UdH YT 5 3P BT |
2. Let G is a set of ordered pairs (a, b) of real numbers a and b. Binary operation * is
defined in G as follow (a, b) * (c, d) = (ac, bc + d). Prove that (G, *) is a group. Is it
an Abelian group?

A NRTY G aRafdd ARif a iR b d HHT w1 (a, b) HT UH G & | a8
TR * BI G H $F UBR URAINT fHAT T 2 (a, b) * (c, d) = (ac, be + d) |
Rrg @ b (G, *) TP TYE 8| 71 U8 Uhb UAfrge A 87

3. State and prove Caley Theorem.

Dol T BT B BR RIg HIRTY |

4. If H is the only subgroup with finite order in a group G, then prove that H is normal
subgroup of G.
afe H9 g G # R &1t a1 gaAs Suadg ©, df Rig @i f& H, G &
TR SUTE 2 |

5. Prove that the quotient group of an abelian group is abelian but the converse is not

necessarily true.
g I 5 el g &1 9NThd FHE AN Bl 7, IR sAdT f[auia
3MITIH &I | A T8 BN |

6. Prove that a field has no proper ideals.
Rig PIT b fbdl &=t B BIg S oroTaferdl =€l il |
7. Show that the following set V of matrices is vector space over the field R of real

numbers with respect to matrix addition and matrix scalar multiplication where:

g ST & el &1 MfelRad Tea V, 3liegg AT 3R g Afaer oM
P Hee H IrAIfad GIReN @ &3 R IR |fesr gHfe 8, o= :

V=[5 Yraven

8. Prove that linear span L(S) of a subset S of vector space V(F) is minimal subspace
of V(F) that containing S.
g P & N dfeer gafe V(F) & SUaq=ad S @ Ua 91a f[awgfa 1L(S),S
HI IFAfIT HA AT V(F) B RAqH ITFARE 2 |

9. If W1 and W> are subspaces of any finite dimensional vector space then prove that
Dimension (W + W2) = Dimension W + Dimension W2 — Dimension (W1 N W2).
afe w3k W, & aRfea favia afew wwfe @ <1 Suasfe & a1 Rig ifvTe
fa fa9 T (W1 + Wo) =T8T Wi+ [d81 Wo— fd8T (W) N W) |
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Section-C 2x10=20
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 10 marks.
Yurs—9'
@d ST =)
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10. State and prove Fundamental Theorem of Group Homeomorphism.
e FHSIRAT & ol THI & S forgar Rig By |
11. Prove that every finite group is isomorphic to some permutation group.

(Cayley’s Theorem).
g Y & ud% aRfaa gu {6 e g & JRIaIRS 811 2 | (So—u+a).

12. Prove that a ring without unity can be embedded into a ring with unity.
Rig I & sHrs sraud MBd o &I fHdl shis ayd Ifed aad |
siczenfid fasar S Haar 2|
13. (1) Prove that intersection of 2 normal subgroups of a group is a normal subgroup
of that group. 4

g @Y & B0 99 & (b8l a1 T SWRPE & Jairs A1 39
g BT T SUFHE BIl 2 |
(i1) State and prove Cayley’s Theorem for Group Homomorphism. 6

THE GHGINRGT & oY do—UHa &I HoF IR g DI |
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