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Section A, B and C are compulsory for all Regular and Private students. Please follow
?hc instructions, given in cach section. Marks distribution for all students arc as shown
in question paper. The blind candidates will be given 60 minutes extra time.

T o : IFAT Section A : Objective Regular 5x1=5 / Private 5x1=5

1. wfmegg ({1L,-1,i,—i),. ) vssfw g i
The generators of the eyele group ({1, —1,{,—i},.) are :

(a)1,-1 (b)1,i

(c) —1,i (d) i, —i.
2. IRGCGusEEeHNag /K ofwRagrm:

(1) K, G T TF IT69g § (@) K o ifow guegg §

() K T YETHT ITE9YE & () ITgF o & Frs 7T

If G is a group, then the group G/K will be defined if :

(a) K is a subgroup of G (b) K is a finite subgroup

(c) K is a normal subgroup (d) None of the above.
3. WA f: G- G/gemaTd graT g afe :

@) f FE g (@) f IToEE g

(@) f OFT, srsare T g (=) f T, sremTeT o gATET §

The function f : G = G‘is an isomorphism if :

(a) f is one-one (b) f is onto

(c) f is one-one and onto .(d) f is oné-one, onto and homomorphism.
4. st gl & g gems vt

(1) wHht () Ir=;T=F (&) FHTHITET (%) Sy ot

For abelian groups, the identity mapping is : .

(a) One-one (b) Onto (c) Homomorphism (d) All of the above.
5.  fawr & & ®19-a7 &= 78 § : Which of the following is not a field :

(@R, +,.) () (C, +, )

-(c)(E, +.) (d)@Q,+ )

goegd ; ﬂﬂ'ﬁ‘ﬂ# Section B : Short Answer Regular 5x2=10/ Private 5x3=15

1. fag $ifoo i Rt agg % € ITaygl & 948 U saqg gar g |

V" Prove that : Intersection of iwo subgroups of a group G, is a subgroup of G.
srgar OR

FIFE 10 ¥ hrg qg & 3 sH g ¢ ?

How many generators are there of the cyclic group of order 10 ?
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2. g DR R Rl wagm G T ¥ 2, GO Qi 3 g ¥
V Prove that : The centre Z of o group G is o normal subgroup of G.
AT OR
fvg By s Aaf e W B afbm agergyp an dr Pl ar adam g # )

Any two right cosets of o subgroup are cither digjoint or identical. Prove 1t

1 2 3 4 by,
3, mm‘u(z 31 s 4)i.uﬁﬂﬁnnm#ﬂﬁm

. " o
~"  Find inversions of the permutation (1, j : f; D
#gar OR

frg R fr aar R ¥ & wht Fg gearsrd i § |

Prove that, the two cyclic groups of equal orders are isomorphic.
4.  gfR s agg G % uwers PR swngg ¢, 99 g fifem ﬁ:n,(iﬁmgaﬁvﬁﬁmz Cif
If H is a only P-Sylow subgroup of a group G, then prove that is normal in G and converscly.
argar OR
qr S R it g ey areata dearat &1 uers agg g1 f ¢ RY - RY @
Let R* be the multiplication group of all strictly positive real number. Define f : R* - R* by :
flx) = x? Vx € R*
A gfonfie w0 § | g fiforg i f v =T g
Prove that f is an automorphism.
5. quitet w A whegd) P OF QI are 2ra § afX o e afX P srwrey de § 1 frg Fifa
;( The ring of integers module P is an integral domain if and only if P is prime. Prove it.
argar OR
TR awh (Ig, +4,.6) T RTaERE
f(x) =2+ 4x + 2x%, g(x) = 2x + 4x*
a1 919 fifeg
(a) 713 [f(x) + g(x)] (b) =T [f (x). g(x)]
If the following polynomials are in the ring (Ig, +¢, .6 ), then find :
(a) deg [f () + g(x)] (b) deg [f(x). g(x)]
where f(x) = 2 + 4x + 2x2, g(x) = 2x + 4x%.

gug § : &Y 3947 Scction C : Long Answer Regular 5x5=25 / Private 5%6=30
\L/uﬁmc;%ma—aﬁﬁ&n-g.aaam = ¢ 7% I Faer AR, m H1 9OF § | R AR

If 0(a) = n for some a € G, then a™ = e if and only if n is a divisor of m. Prove it.
g4Tr OR
zated f 9 IUayE! 1 99 U I99g graT § I IR Faw R ww @i A safdw g

Show that union of two subgroups is a subgroup if and only if one is contained in the other.
2. s H e K 0 94 G % 9t syagg &, oa fag fifse i

Let H and K be finite subgroups of a group G, then prove that :
O(H) O(K)

HK) = ————.
O(HK) O(HnK)
rgqT OR

farg it & Fft agg G w1 ow smagg H, G 7 v geqg g g AR i Faw aR G A LU F R

ZfEror ggAggEt F1 AEA F: G F uw g agegga g 1 https://www.davvonline.com
Prove that : A subgroup H of a group G is a normal subgroup of G if and only if the product of two
right coset of H in G is again a right coset of H in G.
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3. wwEt g HnmaTiar w1 geye ity R aar frg fifem )

State and prove the fundamental theorem on homomorphism of groups.

Fgar OR
v~ Rrg ST B el aRET T G O wRE g ¥ e e |
Prove that : Every finite group G is isomorphic to a permutation group.
4. trf%Gﬁl‘EP“WWW{@%,WP@WW%Wn@WW%H%WﬁEZ(G) *
(e)t '

Prove that : I G is a group of order P™, where P is a prime number and n is a positive integer, then
Z(G) # (e).

yaar OR
aftfie sraeht augt ¥ frg st wirg =1 waw e 7 3% R A

State and prove Cauchy’s theorem for finitc abelian groups.

5. fag e o &7 w1 v@s warard sfafe oF e fraT g

Prove that every isomorphic image of a field is a field.
F99T OR

fag fiftr @ T i rw m asgarg |

Prove that cvery finite integral domain is a field.
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