
B.Sc, (Parr-Il) Scmester-MxaBinetion
MATHEMATICS (NEW)

(Mod€rtr Algebra : Groups and Riogs)

Paper-VII

Time : Three Hoursl

Note :-(l) Question No. I is compulsory and attcmpt it once only

(2) Solve ONE question ftom each unit.

Choose the correct altehative (l mark each) :

G) The identity permutatio[ is :

(a) Even (b) Odd

(c) Even and odd (d) None ofthese

(ii) If N is a normal subgroup of a finite group q then O(C,N) is equal to

(a) o(G) . o(N) O) o(N) I o(G)
(c) O(G) lO(N) (d) None ofthcse

(ii) The product ofdisjoint cycles is :

(a) Clclic (b) Not comnutative

(c) Commutative (d) Moe of these

(iv) LetGbeagroupand leta € G if O(a) = 3 thenO(ar) is equal to:
(a) 0 (b) I
(c) 2 (d) 3

(v) A homomorphisB ofa goup into itself is :

(a) ahomomorphism @) an isomorphism

(c) anerdomorphism (d) None ofthese

(vi) Inrhg R. xr= xV x e R theD R is :

(a) Dvision riDg O) Boolea! riDg

(c) Ring with unity (d) Commutative ring
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(vii) The ring M of2 x 2 matrices is :

(a) an integral domain O) rot an integral domain

(c) commutati\ering (d) None ofthese

(viii) Afl integral domain is :

(a) always a lield (b) ncver a field

(c) a field when it is finitc (d) None ofthese

(ix) A rirg which.has only trivial idcal is called :

(a) a subring (b) a proper ring

(c) a simple ring (d) None ofthese

(x) The lnt€rseclion oltwo right ideals ofa ring R is :

(a) a lefr ileal .r1 R (b) aright ideal ofR

(c) hoth lett lrl .ight ideat ofR (d) None ofthes€

I.]NIT.-I

(1, I'rove rhii . groun (i is abelian iff(ab)':= azb'?, V a, b e G

ilr l:: .. il l. i 4 5) and t, g be pcrmutations on s given by:

G)

o)

(q)

l0

:l

;)
2.\4
521

- r'i : - 4 5l (l
' 11 r s 4 2J'" [4

3

then prove that the product ofpermutations is not commutative. 4

Prove that any cyclic group is abelian. 3

Show that, a non-empty subset H of a group G is a subgroup ofG iff:

0 a,belI?ab€H.
(ii) aell-rarel{. 4

If H, and l[, are thc subgroups ofgroup G then prove that Hr n I! is also a subgoup ofG
3

Prove that thc product ofan even permutation and an odd permutation is odd. -1t)
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5. (p)

4. (a)

@)

(q)

(r)

I]NIT_II

Show that if G is abelian, then the quotient group G,4"I is also abelian. Is its convcrse

true ?Explain. 5

If H is a subgroup of G and N is a nomal subgroup of C, then show that H . N is a Normal

subgroup ofH. 5

IfG iS a finite group and ll is a subgroup of (i then prove that O(H) is a divisor ofO(G).
4

Let H be a subgroup of G If N(IO = {g € G I gHg I = H). Show tbat N(H) is a subgroup

ofG 3

Prove that N is a normal subgoup of Gif andonlyif gNgr=N Vg e G 3
. 

TNIT_III

Show that any inlinite cyglic goup is isomorphic to the additive $oup of integers. 4

LetGbe any grou! and gahxed element in G Define $: G + G b1,{(x) -- gxg r.

Prove that { is an isorrorphism ofc onto G 4

Lpt G be a goup ofnon-zero rcai numbcrs undcr multiplioation and $ : G --r G such that

O(x) = 2'V x € G the! provc that 0 is not a homomorphism, 2

IfM, N are normal subgroups ofq thcn p.or" thar W " I 5,. M N,,1 M

Show that the mapping f: C -+ R defined by (x + iy) - x is a homomorphism ofthe additive
group ofcomplex numbers onto the additive group ofreal numbers and find tbe Kemel
ofi 5

I]NIT-TV

Prove that a ring R is commutative iff(a + b)! = al+ 2ab + b'. !
Show that intersection oftwo subrings of a ring is a subring. 3

Lgt the characteristic ofthe ring R be 2 and let ab = ba V a, b e R. Then show that

(a + b)'1= a? + b'?. 3

6 (a)

(b)

j. (p)

(.)

(q)

8 (a)

(b)

(c)
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9. (p) Prove that every prime fietd of finite chancteristics p > 0 is isomorphic to the field ze.

(q)

4

If R is a ring with zero element 0, then for all a, b, c € R. Prove that :

@ a0=0a=0
(ii) (--8) (-b) = ab 4

Prove that a field is an integrsl domain. 2

, LINIT_V

IfU and V arc ideals ofa ring R then prov€ that U n V is the largest ideal that is contaircd

in both U and Y. 5

In a principle ideal domaii if p is prime and.p I ab then prove that p a or p i b. 5

IfU is an ideal ofthe ring R" then prove that k(J is a riog. 5

IfF is a ficld, then prove that its only idcals Ere {0) and F itselt 3

Defne Maximal ideal. 2

10. (a)

G)

(t)

11. (p)

(q)

(r)
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