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B.A./B.Sc. (Part III) Examination
MATHEMATICS
(Algebra)
Paper : MT-07

Time : 3 Hours | [ Maximum Marks : 47

Note -— The question paper is divided into three Sections
A, B and C. Write answers as per the given
instructions.
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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.
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QUE—AH
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foder .- Tt ol & W VW AT T IW FH TAEER
Th VS, U e A1 sifyead 30 vl A uRifha
FHIC| I&F Y99 1 3F H T

1. (i) Define order of a group.
TE w1 wife B AR e
(i1)) Define cyclic group.
A FHE bl qRYeA HifST
(111) Define normal subgroup.
faftre Suae il aRwfta wifsa
(iv) Define zero divisors in a ring.
FOE H A % WS F qREId HifS
(v) Define subfield.
IUA T GRS HIfeT |
(vi) Define linear independence of vectors.
HicE 1 THERT s i TR it |
(vii) Define basis of a vector space.

Hfcyr Al & YR &l AR hifSw)
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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 5 marks.
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. Show that the set Q* of the positive rational
numbers forms an abelian group for the operation
* defined as :

a*b=%b Vabe QF

fog wivw f& gamms o wemedi &1 o=
Q* Hfwan * & fow s wHfafa Tqe ¥ wwf * f=
YRR TR ©

a*bZ%b Vabe QF
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. Let a be an element of a group (G, *) with order

n, then show that g™ = e if and only if m is a
multiple of n.

T R T8 (G, *) % UH Aa9d g H RIS o W A
fag =N f&F g = ¢ Al IR waa afg m, n &
oS R

. Show that every infinite cyclic group has two and

only two generators.

fag wifve f& yds omfifd =% T8 & Q1 @R
Fad I & TR e ©

. If f be a homomorphism from a group G to G’

with kernel K, then show that K is normal

subgroup of G.
A 99 G ¥ G W TH UG & aa1 K Sqeh!

At & @ fag Fifee fF K, 98 G =1 w6E=
I9-THE BN ?
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6. Show that the characteristic of an integral domain

is either zero or a prime number.

fag =it fF QUi w@ &1 sAfyasm o0 @ 3=
B ® A AT T B ?

. If a be an element of a commutative ring R with
unity, then show that the set I = {ra | r € R} =

[a] is a principal ideal of R generated by a.

afg g et aeamet wafafEg gem R &1 o ofa9d
B fag wie ff 99=a 1 = {ra | re€ R} = [q],
a 3N S R ® T {&A TuSEet ¥

. Show that the linear sum of two subspaces of a

vector space is also a subspace.

fag wifve T fedt afcwr Tufe #1 1 Sygafea =
THEEE A ff T STEHfe Bl )

. Show that any superset of a linearly dependent set

of vectors is also linearly dependent.

fog =wifvu f& wwHoma wWas afcen & Tg==a &
o= oft Tead WA B B
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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.
s —H
& 3w ug)

feor - 5=l S uwHl & S ST 9 A9 W HI SAfhan
500 =i § ufiElifad $ifT ) Y& 999 10 371 & 81

10. State and prove Lagrange’s theorem.
TS YT 1 HUA e fag wifew)

11. Show that the set of all matrices of the form

0 a
{0 b}’ a, b € R is a ring for matrix addition and

multiplication. Is it without zero divisors ?

0
f&l@aﬁmﬁ[o ﬂ a, b e R &R &1 9 Bfeas

F1 9= Bfeaq A wd oA & fau gem g1 T T8
I e Wed § 2
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12. Show that every integral domain can be embeded
into a field.

fog =wivw f& 9% qoie™ 9 &1 Uw &F H
STIeqT fohan ST Hehdl T

13. Show that any two bases of a finite dimensional

vector space have the same number of elements.

fag =wifst f& ww it fauia oy st & f&=i
T MR | STEFdl i WAl HHH Tl B
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