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Instructions:

1) All questions are compulsory.

2) Attempt Q.1 within first 30 minutes.

3) Each MCQ type question is followed by four plausible alternatives, Tick () the correct one.
4) Answer to question 1 should be writicn in the question paper and submit to the Jr. Supervisor.
5) If you tick more than one option it will not be evaluated

6) Figures to the right indicate full marks

7) Use Blue ball pen only,

Q.1 Tick Mark correct alternative Marks Bloom’s CO
Level
i) The inverse of —i in the multiplicative group G = {1, -1, i, —i} 1 L3 CO1
is  ,wherei=+v~1
a) 1 b) —1 c) i d) —i
i) If G is a group such that 0(G) = 33 and [ is a subgroup of group 1 L3 COl
G then o(H) is
a) 5 b) 7 c) 9 dy 11
iii) If G = {1,-1, i,—i} under multiplication is cyclic group then 1 L4 Cco2
order of an element | is ,where i = V-1
a) 1 b)2 c) 4 d) 8
v) If ¢ is Euler’s totient function then ¢(15) is 1 L3 co2
a) 2 b) 6 c) 4 d) 8
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vi)

Vi)

viii)

ix)

X)

If a group G is of prime order then
a) G iscyclic ¢) G is not abelian
b) Every subgroup is not normal d) G is not semi group
If % i1s a quotient group then it’s identity element is
a) {e} b) G c) H d) e
Whick{(\;\f(-t_he following statemenis true
a) A commutative division ring is called field.
b) Every field is an integral domain.
¢) A commutative ring R in which cancellation law hold then
R is a field.
d) Dggmmutative ring with unity is field.
Whichlgf the following statement,is true

a) Every ring is not abelian group with respect to addition.

b) Every subring is not abelian group with respect to addition.

¢) Every ideal is abelian group with respect to addition.
d) Every ring is commutative.

R is a ring with unity
A: If1is of additive order n then ch R = n
B: If 1is of additive order infinity then ch R = oo

a) Only A is true
b) Only B is true
c) Both A and B are true
d) Both are false
one
Whichfof the following is commutative ring without unity
a) Set of real numbers with usual addition and multiplication
b) Set of rational numbers with usual addition and
multiplication
¢) Set of integer numbers with usual addition and

s

multiplication

d) Set of even numbers with usual addition and multi plication
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xi) Lvery ring has at lzast subrings.
a) : 76\t b)2 c)3 d) 4
xii) WhichLof the following statementgis false
a) Sum of two subrings is a subring
b) Subring generated by § is a subring, where S is subset of
ring R
¢) Center of the ring is a subring of ring R
d) Fier\ ideal is a subring
xiii)  Which (of the following is commutative ring with unitg
a) Setofeven numbers with usual addition and
multiplication
b) Setofall 2 x 2 matrices with matrix addition and matrix
multiplication
¢) Set of rational numbers with usual addition and
multiplication
d) All the above are true.

Xiv)  Asimple ring has ideals.

a) 4 b) 2 )3 d) Infinitely many
XV) Every field has _maximal ideal/ideals.
a) 1 b)2 c)3 d) Infinitely many

xvi)  A:Every ideal of R is a subring of R.
B: Every a subring of R is an ideal of R.
a) Only A is true
b) Only B is true
¢) Both A and B are true
d) Both are false
xvii)  Let R be a commutative ring with unity and an ideal P ofR is

prime ideal of R iff =

a) field ¢) skew field
b) integral domain d) division ring
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xviii)

Xix)

pnt
thChﬁ)f the following statements false

a) Sum of two ideal of R is again ideal R.
b) Product of two ideal of R is again ideal R.

c) Intersection of two ideal of R is again ideal R.

d) Union of two ideal of R is again ideal R.
A division ringhas  maximal ideal/ideals.

a) 1 b) 2 ¢) Infinitely many d) 3
A: Every field is simple ring.
B: Every division ring is simple.

a) A istrue butnotB

b) Bistrue butnot A

¢) Both A and B are true

d) None of these
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Q2 Solve any TWO Marks Bloom’s CO
Level
i)  Define 6 L1 CO1
a) Group

b) Semi group

¢) Center of a group

ii) Show that center of a group G is a subgroup of group G. 6 L2 CO1
iii) Show that union of two subgroupsh of a group G is a subgroug&?ft one 6 L2 CO1
of them is contained in the other.
Q.3 Solve any TWO
i)  Show that subgroup of a cyclic group is cyclic. 7 L2 Co2
ii) Show that an infinite cyclic group has precisely two generators. 7 12 CO2
iii) Define Order of an element, Also show that the set 7 L3 CcOo2

G ={1,-1, i,—i} is a cyclic group under multiplication and find
order of each element of G.

Q4 Solve any TWO
L2 cO3

~1

i)  Show that if a subgroup H of a group G is normal in G iff product of

two right cosets of H in G is again a right coset of H in G.

ii) Define kernel of f, also show that kernel of f is normal subgroup of 7 L3 CO3
a group G.

iiiy If f:G - G’ be an onto homomorphism with K = Ker f then show 7 2 Cco3
Cx
that < = G ,
Q.5 A) Define 6 L1 Cco4

a) Subring

b) Division ring

c) Field B
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Q.6

iii)

i)

iii)

iv)

v)

vi)

Solve any TWO

Show that a non-zero finite integral domain is a field.

Define characteristic of a ring, &nd show that if D is an integral
domain then characteristic of D is either zero or a prime number.

[f R is a division ring then show that center Z(R) of R is a field.
Solve any FOUR

If A and B are two ideals of ring R then show that A + B is an ideal of
R containing both A and B.

If A is an ideal of a ring R with unity such that 1 € A then
show that A =R .

If6:R — R' be a homomorphism then show that
a) 9(0) =0
b) 8(—a) = —0(a); here 0 and 0" are zeros of the rings R and R’

respectively.

Show that Ker f = (0) iff f is one one.

Let R be a commutative ring with unity. Show that every maximal
ideal of R is prime ideal.

. . . ' R .
If R be a commutative ring with unity and an —=1sa field then show

that an ideal M of R is maximal ideal.
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