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The question paper is divided into three Sections
A, B and C. Use of non-programmable scientific
calculator is allowed in this paper.
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Section—A 7x1=7

(Very Short Answer Type Questions)

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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(i)

(iii)

(iv)

(v)

(vi)
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Define subgroup.

SUHHE w1 IR Fife |

Define integral domain.

quiiehta U1 i GRS it |

Define principal ideal.

& TSt sl IRIfa wife |

Define linear combination of vectors.
il & Tk od =g i R wife |
Define linear dependence of vectors.
il ! Tehemr A 1 gy sifsa)
Define dimension of vector space.

Hice wafte w1 fomn =1 aitwfom =ifs

(vii) Define complementary subspace.
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Section-B 4%5=20 3. If the order of an element a of group G is », then

(Short Answer Type Questions) . .
show that order of & is also » provided p and n
Note -— Answer any four questions. Each answer should not

exceed 200 words. Each question -carries 5 are relatively prime.

marks. Ifs fordt Oqg G § TH 3799d o it e £ D @ fag
gug—d
Wﬁﬁapaﬁaﬁﬁqﬂn@ﬁlqﬁpmnww
(Y T q99)
. . 31T ¥
fder ;- fFdl o) U+l & SR NI 9 T I H
SAfehae 200 weal § OREIEG HIGT T FE 4. Show that the union of two subgroup is a subgroup

5 3% H T
if and only if one is contained in the other.

2. Show that the set of all matrices of the form :

coso —sina
Ao =| . ,aeR
sino.  cosa

fag g foF € SwemEl &1 W9 UH SUEHE el €
g 3R had 9fc TH ITHE qW A Tra= |

is an abelian group for matrix multiplication.

fag =ifsg f -

coso —sina
Ao =| . ,a€R
sino.  cosa

5. Show that the order of a finite cyclic group is equal

to the order of its generator.

fog wifse fe e 9fifgaq =g w9 1 Fifc 35
YER & "l BeES w1 wg=m dfesm om & faw

A TR T
MT-07/8 (3) TT-297 TurnOver MT-07/8 (4) TT—297

S hi HIfE & e Bt ¢ |



. Show that the intersection of any fwo normal

subgroups of a group is a normal subgroup.

fag =S for fret O & fordl & T STgl

F G 39 T 1 YEMENI SIS ol g |

. Show that every permutation can be expressed as
the product of disjoint cycles.
fag wIVY fF 9% FAaa S9ge =i & TUHEA

® ®Y H R TRA S Gehdl T

. Show that every field is a vector space over its

subfield.

g iU o g&& &9 3709 39 &9 W TS 9ie9l
THfte B 7
. Show that every non empty subset of a linearly

independent set of vectors 1is also linearly

independent.

g wifeg for afeeil & Tohemdt Tods gq=E & o

e ST off THET @A S
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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.
gug—H
(& T 99)
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10.If for all elements a, b of a semi group G,
equations ax = b and ya = b have unique solutions
in G, then show that G is a group.
Ifg fret 9 998 G ¥ 99F ¢, b € G & fau
THERT gx = b A ya = b & BA Afgaa & O fag
FifST fF G T FHE B
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11.State and prove fundamental theorem of e wy, IR w, TH TREa fora wfew s\ V (F)

homomorphism. Ft I Syt & @ fag FifeT
FHIHINC i JAYd T 1 He foraent fog wifsg | dim (w; + wy) = dim w; +
12.Show that the set of Gaussian integer dim w, — dim (w; N w,)

J = {a + ib/a, b € z} is a ring with respect to
addition and multiplication of complex numbers.

Is it an integral domian ? Is it a field ?

fas =it f& weEE  qUiel w1 9eed
J={a+ib/a, b c z} WAy FEASH & a1 & A
% I U o ¥ g QUi W € 2 o TR
TH AT 2
13.If w; and w, are two subspaces of a finite

dimensional vector space V(F), then show :

dim (w; + wy) = dim wy +

dim w, — dim (w; N wy)
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