MT-07
June - Examination 2026
B.A./B.Sc. (Part-11I) Examination

MATHEMATICS
Algebra
Paper : MT-07
[Time: 3 Hours] [Maximum Marks: 70)
Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions in each section. Use of non-programmable scientific calculator is allowed in this

paper.
e — @@ uy—uz o, 9 iR A wrel # a2 ) ude wve & MdegaR vl @
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Section-A 7x2=14
(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 2 marks.
Gus—3T’
@f g IR ueA)
fder — ot geAl & SR AT | MU S/ ITR &1 URAEIR U ¥es, U 19 a1 JAfddhad
30 @l § URAAT BINY | AP U2 2 3fF &I 2 |

1. (i)  Define cyclic group.
Ford FHE I gRAINT BT |
(i1)) Define normal subgroup.

YA UG T GREIT iy |

(iii)) Define ring homomorphism.

T FHIRIRGT BT IRATT BT |
(iv) Define integral domain.

QUi g 1 R AR |
(v) Define Ideal.

TSIl BT IRAIRT AR |

(vi) Define linear dependence of vectors.
afewt @1 gawardl Eaar o aR¥id oIy |
(vii) Define quotient space.

faumT g o1 aRafia ST |
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Section-B 4x7=28
(Short Answer Type Questions)
Note :-  Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 7 marks.
Gue—q’
(cTg TR uE)
e — & aR el & IR ARTT | MY U7 IS IR BT 3(fedad 200 i § gRAF
DI | IAH YT 7 3 BT ¢ |

2. Show that G = {[8 8 ra € RO} 1S a commutative group under matrix
multiplication.
%@W%Gz{[g 8]:aeR0}ﬁﬁwwfﬁmwﬁﬁﬁuﬂﬂ§%|

3. Show that every subgroup of a cyclic group is also cyclic.
Rig & &% ta Tl IE &1 IS SuTE 1 I BT § |

4. Show that the intersection of any two normal subgroup of a group is a normal
subgroup.

g o & 50 g & b2l 31 Y9M=I SUHHe! &1 JaiTs 99 G 8 &1 Uh
T SUNHE BIAT © |

5. Show that every group is homomorphic to its quotient group.
g a1 & Te g o1 fIMIT A & THIHRI BT 2 |

6. Prove that the set W={(a, b, 0) | a,b € F} is a subspace of the vector space V3(F).
Rrg BINTY fb agzad W={(a,b,0) | a,b € F} Afae TR V3(F) & T IuFARE
g

7. Prove that every non-empty subset of a linearly independent set of vectors is also

linearly independent.

g &1 & Il & yepadd Wad 999 &1 Ud IR Sued Wl

UhETad o= gidl ¢ |

8. Show that the set of all units in a ring with unity forms a multiplicative group.

g & & ¥ Iqq ! 9o & Udhd! & Tead Udh [UHAS FHg 8l © |
9. If ‘a’ be an element of a ring R, then prove that the normalizer of ‘a’ in R
N(a) = {reR | ar =ra} is a subring of R.
i ‘a’ TP aer@ R &1 3aud &I, I g dIT fb R H ‘a’ &1 GHS
N(a) = {reR lar=ra}, R &7 Udh ST B |
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Section-C 2x14=28
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 14 marks.
Yurs—4F'
(& ST )
e — 5 @ Ul & SR ARY | T o IS IR BT If¥idan 500 weal H gR¥AfT
DI | TS UTT 14 3% BT ¢ |

10. State and prove Lagrange’s theorem for groups.
AR & oy s uHa &1 S forgar Rig dIfvig |
11. Show that every group is isomorphic of some permutation group.
R1g &I & 9% T Tah HHTd E B JITBRI BT © |
12. Show that every ring can be embedded in a ring with unity.

Rig o1 & U I BT Th THD] Il H =aReATu= fhar S |ehdr 2 |
13. If Wi and W are two subspaces of a finite dimensional vector space V(F), then
prove that -
dim (W+W2) = dim Wi + dim W> — dim (W1 N W2)
e Wi iR Wots aRfd farfa afeer wwfe V(F) @ 31 Susafiedt &1, o Rig
BT 5 —
dim (W1+W2) = dim Wi + dim W> — dim (W1 N W2)
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