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Instructions to Candidates :
E 1. Do not write anything on question paper except Seat No.
2. Graph or diagram should be drawn with the black ink pen being used
for writing paper or black HB pencil.
3. Students should note, no supplement will be provided.
4. All questions are compulsory.
5. Figures to right indicate full marks.

1. a) Attempt any six of the following. 6

ij IfGisagroupand a beG then (ab) '=........
a) a'p™! b) ab
¢ b la d) None of these

i) I ¢(n) is Euler's function then ¢(10)=.......

a) 3 by 4

G) O d) None of these
iii) Any two left coset of H in group G are -—

a) Identical b) Notidentical

¢) Notequal d) None of these
iv) Every proper subgroup of a group of order 55 are —--

a) Notcyclic - b) Cyclic

c) Notsubgroup d) None of these
v) A isomorphism from a group G onto itself is called —

a) Homomorphism b) Isomorphism

¢) Auto morphism d) None of these
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Every finite cyclic group of order n is isomorphic to

a) (Z+) b) (Zn+n)

c) (IR, +) d) None of these
vii) If P is prime then Z is -———

a) Not ring b) Boolean ring

c) Finite field d) None of these
viii) If R is commutative ring and a,b eR then (a+b)* =......

a) a+b b) a®+b?+2ab

¢) a®+b%+ab+ba d) None of these

b} Attempt any six of the following. 6

vii)

viii)

Define order of an element in a group.
Define group.

State Fermat's theorem.

Is every cyclic group is abelian?
Define Dihedral group.

Define Kernel of homomorphism.

Let Z be the additive group of integer and f: Z— Z define by
f(n)=2n then f(m+n)=.......

Define integral domain.

2 Attempt any six of the following. 12

i)

i)

iit)
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Show that G={1 —1,i —i} is a group w.r.t. usual multiplication of
complex number.

If G is a group such that a’ =g, Yae G show that G is abelian.

Let (Z,, +¢) is a group with identity 0. Find order each element of Zj.

If a is an element of a finite group G then prove that a%C) - ¢,
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v) Let H be a subgroup of group G and a € G then show that
Ha={:eG/xa'1eH}

vi) If f:G— G' be a group homomorphism prove that if e is the identity
element of G then f(e) is identity element of G'.

vii) G be a group of non zero real number under multiplication and
f: G — G define by f(x)=x? is homomorphism. Find kemel of .

viii) Define ring.
ix) Prove that (Z,+, °) is an integral dog'rain but not field.
Aitempt any four of the following. 12

i) Let G beagroupand a, beG prove that the equation ax =b have
unigue solution in G.

ii) Show that a group G is abelian if and only if |{al::|}2 —a?b? YabeG.

iii) LetH be a subgroup of a group G. Prove that a<H if and only
if Ha = H.

iv) Prove that every proper subgroup of a group of order 77 is cyclic.

v) Let f:G— G' be agroup homomorphism. Prove that if H is
subgroup of G then f (H) is subgroup of G'.

vi) Prove that every field is integral domain.

Attempt any three of the following. 12

i) Show that Q" the set of all positive rationals is an abelian group
under a*b = % vabeQ®.

i) LetGbeagroupand aeG,neN showthat a" =e if and only if
0(a)/n.

iii) Find the remainder when 64'2 is divided by 13.
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iv) Let f.G— G' be a group homomorphism. Prove that f is one - one if
and only if kerf = { e | where e is identity element of G.
v) LetR be a ring with identity element '1' and (ab)? =a%b?, vabeR
- show that R is commutative,

5. Attempt any two of the following. 12
i) State and prove Lagrange's theorem for finite group.

i) LetG be agroupand f:G— G be a map defined by
f(x)= x'1, VxeG
. Prove that .

a) If G is abelian then fis an isomorphism.
b) If fis a group homomorphism then G is abelian.

i) On the set Z of integers define binary operation & and
®as adb=a+b-1anda®b=a+b-abV a,beZ
show that (Z, &, @) is aring.
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