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Instructions:

l) All questions are compulsory.
2) Attempt Q,l withiD first 30 minutes.
3) Each MCQ type question is follo\red by four plausible altematlves, Tick (/ ) the conect one.

4) Answer to question 1 should be q,ritlcn in the question paper and submit to the Jr. Supe isor
5) If you tick more than one option it will not bc evalualed
6) Figures to the ight indicate full marks
7) Use Blue ball pen on1y.

ii,

h)

Q.1

iD

Tick Mark correct altemative

Tle inve eof -i in the mulliplicative grcup G ={7,-1, i,-i}
is .rvherei =VJ

a)1 b) -1 c)i d) -l

Maiks Bloom's Co

Level

r L3 COI

L3 COlIfG is a group such that 0(6) = 33 and 1I is a subgroup ofgroup I

6 then o(H) is

a) 5 b)7 c)9 d) 11

lf C = {1, -7, i, -i} under mulriplicarion is cyclic goup then 1 L4 CO2

order ofan element i is ,rherei=JJ
a)1 b)2 c)4 d)8

If I isEuler's totient function Ihen pf15) is 1 L3 COz

a)2 b) 6 c)4 d.) 8

t4fi '/6
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vii)

v)

x)

ix)

If a group d is ofpdme order then

a) 6 is cyclic c) 6 is not abelian

L3

i-3

LI

LI

L4 co3

Yi)

"iiD

b) Every subgroup is not non11al d) 6 isnot semi $oup
lr - rs a quolient group then ir's idenril) elemeot is

a) l?\ VC c)H d) s.na
whiclff tlle followirs sratemenlis m1e

a) A commutarive division ring is called lield.

b) Erery field is an integrai doma;n.

c) A cornmutative ring R in which cancellation law hold then

R is a fie1d.

d) CommDtative rins with untuv js fietdo^t
Wichkf lhe follorving staremenlis true

a) Every dr1g is not abelian group with respect to addition.

b) Every subring is not abeliangroup with respect ro addiiion_

c) Every ideal is abetian group wirh respect ro addition.

d) Every dng is conrmurative.

R is a ring r,ith uniiy
A: If 1 is of additive ordet n ,dten ch R = tL

B: lf 1is ofadditive order infinity then ch,R = @

a) Only A is rtue

b) Only B is true

c) Both A aDd B are tme

d) Both are false

Wlichfofthe fbllo\ring is commutative ring without ruity
a) Set ofrcal numbers with usual addition and multiplication

b) Set olrational numbers with usuat addirion and

multiplication

c) Set ofinteger numbers with us|al addition and

multiplication

d) Set ofeven numbers wilh usual additjon and multiplication

co3

cr)4

c04

co4

co41,4

r{t4.)-/g
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xi)

xi,) Whichff the following sraiemengis tblse

lvery ring has at least

a) 6 b\2
ont

a) 4 b)2

Every field has

d) Infilitely Inany

d) lnfinitely many

subrings.

c)3
co4

c05

co5

d)4
LI

L1 co4
a) Sum oftwo subings is a subdng

b) Subring generated by S is a subring, where S is subset of
dns R

c) Cenler ofthe dng is a subring ofring R

d) E\ery idealis a subrins
6nLxiii) Which(ofthe loilowing js cornmutative ring wiih unitg- 1 L3

a) Set ofeven numbers with usual addition and

mr iiplication

b) Set ofall 2 x 2 mahices wirh marrix addition and matiix
multiplication

c) Set ofrational numbem with usual addition and

multiplication

d) A11 the above arc rue
xiv) A sinple ring has ideals.

c)3

I,1

L4

I,]

c04

cos

xv) ma.rimal ideaVideals.

c) skewfield
d) division ring

a)1 b)2 c)l
xvi) A: Every ideal ofR is a subring ofR.

B: Every a subring ofR is an ideal offl.
a) Only A is fiue

b) Only B is !.ue

c) Boih A and B are true

d) Both are false

xvii) Let R be a comrnutative ring with unity and an ideal
prime ideal of R iff f,

a) fie1d

b) integral domain

P ofR is c05L2
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on(
xviii) Whic\ef the following statemeDlis false

xix)

A: Every field is simple dng.

B: Every division dng is simple.

a) A is true but not B

b) B is true but not A

c) Both A alld B arc tnre

d) Nose olthese

,A

t,4 co5

c05

a) Sum oftwo ideal of R is again ideal R.

b) Product oftwo ideal of8 is again ideal R.

c) InteNection oftrvo ideal ofR is again ideal R.

d) Union oftwo ideal ofn is again ideal R.

A division ring has

a) 1 b)2

maximal ideavideals.

c) Inlinitely many d) 3

,oi) L2 co5

?\tl qlC
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ItrstructioN: 1) All questions arc compulsory'
2) Figures to the right indicate full marks.
3) Non-programmable calculator is allowed

Solve ary TWO

Define

a) Group

b) Serni group

c) Center ofa group
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co

co1

Q,2

L2 CO2

L2 COz

I,3 CO2

7

7

7

ii, ShowLharcenlerofagroup6 is I subgroup ofgroup 6. 
or 6{ 

6

iiir Show rhar union oftuo subgroLps ofa group 6 is a 'rbtro.rfrffone 6

oflhem is conlained in the olher.

Solve any TWO

i) Show that subgroup ofa cyclic gloup is cyclic.

ii) Show that an infinite cyclic group has preciselytwo generato$.

iii) Define Order ofan element, Also show that the set

C = 17,-7, i, -i] is a cyclic group under multiplication and find
order of each element of 6.

Solve any TWO

i) Show that ifa subgroup H ofa group 6 is normal in 6 iffproduct of

two ght cosets ofH in 6 is again a right coset oIH in G.

ii) Define kemel of/, also show that kemel ofl is normal subgroup of
a group 6.

iii) If /:6 ) Gt be an onto homomorphism with ,( = Ker/ then show

that ! = G'

A) Define

a) Subring
b) Division ring
c) Field

I=:
IESIJ
?4{ Sle

L2 COl

r.2 co1

Q.3

Q.4

co3

co3

cC)3

Ll CO4
Q.s
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B) Solve any TWO

i) Show that a non-zero finite integral domain is a field 'l U CO4

ii) Define charaoteristic of a ring G,nd show that if is an,integral 7 L2 CO4

domain then characleristic of D is eilher zero or a prlme numoer'

iii) IfR is a division ring then show that center Z(R) ofR is afield '7 L3 CO4

Q.6 Solve anY FOUR

" i) ff,4 und B are two ideals of ring R then show that '4 + B is an ideal of 5 L2 CO5

R containing both A and B'

ii) If A is an ideal of a ring R with unity such that 1€ A then 5 A CO5

showthat,4=R'

iii) If0rR;R'beahomomorphismthensholvthat 5 L1 CO5

a) 0(0) = 0'

b) 6(-a) = -0(a): here 0 and0'are zeros ofthe rings R and R'

respecli\ el).

iv) Show that Ker/ = (0) ifl f is one one s L3 Co5

v) Let B be a commutative ng with uniw show that every maximal 5 L3 CO5

ideal of-R is P me ideal

vi)IfRbeacommutativedngwithuniryandanffisafieldthenshow5LlCo5

that an ideal M ofR is ma''rimal ideal'

P4t6l6
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