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Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.
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Section-A / Gvs—h
(Long Answer Type Questions) / (€T SR 7%)

Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (93) marks each.

Learners are required to answer two (02) questions
only.
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1. If Hy and H, are two subgroups of a group G, then

prove that H; mH, is also a subgroup of G.

I H, 3R H, 3 SUHE & 9 G, d Rig
PTG 6 Hy~H, ¥ G &7 T6 IUIE &R |

2. Prove that the order of each subgroup of a finite group
is divisor of the order of the group.

Rig IV 6 Jd IUHHE &1 $HA ST MId YT
@ o T WIS BN ¢ |

3. Prove that every subgroup of a cyclic group is cyclic.

g DI b =hIy T8 B UG IUAE N Db
Bl B

4. Prove that every field is an integral domain.

Rig ST & T &5 7o QUi g &Il & |

Section-B / YVs—{

(Short Answer Type Questions) / (g STRIF U%H)

Note : Section ‘B’ contains eight (08) short answer type
questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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Prove that Z,{0, 1, 2, 3} is an abelian group with

respect to addition modulo 4.

g iy & 2,{0,1,2,3} I Asyal 4 & forg

3l TE € |

Show that the fourth root of unity namely

{1,-1,i,-i}

forms a group with respect to multiplication.

Rig T 5 5018 & Y 7 TH & v @ T8

I E |

If N and M are normal subgroups of G, prove that NM

is also a normal subgroup G.

I N R M, G & T SUIE 8, af Rig aiforg
fe NM M G T T& UM SUE 81T |

Show that the group G = ({0, 1, 2, 3}, t,) is isomorphic
to the group G = ({0, 1, 2, 3}, x5).

feggy  f& 9@  G=({0123t,) I
G=({0,12,3}xs) & I THHIRG ¢ |

Let G be the additive group of integers. Then prove

that set of all multiples integers by a fixed integer m is
a subgroup of G.

G YUidl & Td Sie 998 ¢ | Nig I & qurie
@ qgerd B 0 qUie m @ O R R G B [@
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Show that a system consisting of a single non-zero
vector is always linearly independent.

Rrg o & & Rren R 1@ e R
WAfeY B, T TP Y @A Bl R |

Determine whether or not the following vectors form a
basis of R3:

(1,1,2),(1,2,5),(5,3,4)
fifea afewr, R3 &1 smIR 99 € a1 7 -
(1,1,2),(1,2,5),(5,3,4)
Intersection of any two subspaces W, and W, of a
vector space V(F) is also a subspace of V(F).

qley wHe V(F) @ IuwAe W, IR W, @
gfaesed ff V(F) @ td ST Bl 2 |
Section-C / GUvs—1T
(Objective Type Questions) / (@IS T)

Note : Section ‘C’ contains ten (10) objective type

e

questions of half % mark each. All the questions

of this Section are compulsory.

gue T H g9 (10) TS W QA W 2| IS
wed & fo e 1 o FRiRd B 3w WS @
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Choose the correct ansewer :

Fel IR BT gIT DI -

1.
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The set of all positive rational numbers from an abelian
group under the composition defined by a * b = (ab)/2.
Identity element of this group is :

(@ 1 (b) 2
(¢ O (d) None of these
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UIAD WSl BT G @ a*b=(ab)/2 @
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@) 1 @ 2

®) o @ W Pg T
The order of 1 in the group ({0, 1, 2, 3, 4}, +5) is :
(@ 1 () 2

(c 3 (d 5

WE ({0,1,2,3, 4}, +5) § 1 @1 P &1 ¢

(@1) 1 @ 2

(W) 3 @ 5

If G = {1, -1}, then G will be :
(@ Additive group

(b) Multiplicative group

(c) Negative group

(d) None of these

e G={1,-1}, a1 G B :
(¥) s W

(@ T R

(%) TS e

(@ s 9 oK T
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Every cyclic group is :
(@) Permutation group
(b) Non-abelian group
(c) Abelian group
(d) None of these
UA% T TE Bl ©
(&) e e
(@) el e T B
() amach g
@ T ¥ BIg T

The number of generators of the cyclic group G of
order 8is:

@ 2 (b) 4

(c) 6 (d) None of these
I T G T HH 8 &, B foberel o Bl ?
(@) 2 (@ 4

(|) 6 @ T ¥ DR T

Any subgroup H of a group G is normal if for all
xeG, we have :

(@) Hx=xH (b) HxzxH

() Hx=H (d xHx1zH

ol ¥ G I SUEYE H YEMMI B Ife U@
XcG @ foru -

(3) Hx=xH (@ Hx=xH

(@) Hx=H @) xHx1zH
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If G is a finite group of H is a normal subgroup of G,
then o(G/H) is equal to :
(@) o(G) (b) o(H)
(c) o(G)/o(H) (d)  None of these
I G U@ Id 9 © 3R H, G & ITE g,
o(G/H) BT :
@) o(G) @ o(H)
(@) o(G)lo(H) (@) 3™ 9 Blg el
If p is a prime number and G is a non-abelain group of
p3, then the number of elements in the centre of G is :

(@ p () p?

(c pd (d) None of these
IS p TH T AT § SR G TP A-Mdell FE 8
ORIt %9 p3g, a1 G o5 H fda- ragg g ?
@) p @ p?

() ps @ 9 S T
The algebraic structure ({0, 1, 2, 3}, +4, X4) IS :

(@ Ring

(b) An integral domain

c) A field

(d) A skew field

ISR FRET ({0, 1, 2, 3}, +4,%4) T

(&) e
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(@) goier arw
@) &=
(@) v &

10. In the ring of 2 x 2 matrices over the field of real
numbers, the zero element of the ring is the matrix :

11 R
(@) 1 J (b) 0 1)
0 1 o |0 °]
(© 1 0} (d) 0 0

2 x 2 MR I qo W RIS @l W B, &
I JqId BN
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