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Section—-A (Marks : 2 x 8 = 16)

Answer all eight questions (Answer limit 50 words). Each question carries
2 marks.

(Tue-37) (3F: 2 x 8 =16)
[ S TYHI &+ S AT (S 50 %) | TAF TIH 2 3k Hl ¥
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(TUs-) (3% : 4 x 5 = 20)
T Ofer geHl % S SISl TS 9§ foeed @1 e #ifeg (Sw-dmE
200 ¥15) | FIF YT 4 HF H T

Section—C (Marks : 8 x 3 = 24)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 8 marks.

(@us—a) (37h : 8 x 3 = 24)
g ° 9 feE=l @9 geH & W SN (SW-EE 500 vS) | T v 8 3k
& B
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Section-A (@US-37)
. (@ Define Equivalence Relation.
oIl T sl IRIfa i |
(ii))  Define Subgroup.
STHHE h! IR wifs |
(ii1)) Define Cyclic Group.
T T AR i
(iv) Define Kernel of Homomorphism.
ARG i 3Afte w1 aRifoa wifsa
(v)  Define Quotient Group.
a9 o1 @S Y9 1 IRV HIFST
(vi) Define ring with zero divisor.
I WISk Gfed aerd sl aRefea wifs |
(vii) Define Simple Ring.
WA g™ ! qRIfer i
(viii) Define Quotient Ring.
fawm (wwe) gem w1 aRwifta it
Section-B (WUS-9)

2. If a and b are any two elements of a group (G, *), then the equations a *x = b
and y * a = b have unique solutions in G.

I ¢ TN b fHE U (G, *) & FIE < 31999 &, @ FHH g *x = b A y * g =
b%& g9 G H Afgda 34 oW S|
Or (31
Prove that H = {a + ibla, b € Q} is subgroup of (¢, +).
fag #IfST fF H = {a + ibla, b € Q} TIE (c, +) F STIHE T
1 2 3 4 5
3. If P=[2 45 3 1j,q:(Z, 3, 4), prove that pgp ! = (»(2) p(3) p(4)).

1 2 3 4 5
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Or (31d)

If fis a homomorphism of a group G to a group G’ with Kernel K, then K is
a subgroup of G.

AE fI9 G A G W TH FEHNG &, @ £ e K q9 G &1 399 8l S|
4. A subgroup N of a group G is normal subgroup iff gNg' =NV g € G.

g (P9) G @1 IgE (37gU) N wH faftre suqu & afs iR dew afg
Ngl=NVgeG?l

Or (31d)

G
Find the quotient group I when G = (z, +) and H = (42, +). Also prepare the

G
composition table of -

ﬁﬂmm‘gg%amaﬁmaﬁG:(z,+)amH:(4z,+)%| %Eﬁmﬁmw

f ST |
5. For a ring R in which a? = a, V a € R, prove that :
(1) a+t+a=0,VaekR (i1) a+tb=0 =a=b

(ii1)) R is a commutative ring.
39 goF & fou f598 98% V g € R & fou o2 = ¢ 92 %, fag sifsw .
i) a+a=0,VaekR (ii) a+b=0,=>a=0b
(iii) R T wafama oo™ ¥

Or (31)
Prove that the intersection of two subrings is also a subring.

fag =ifst f& < Syl =1 gafis Wi T I9aed Bl B

6. If I, and I, be two ideals of a ring R, then prove that I, + I, = {a, + a, :

a; €1, a, € I,} is an ideal of R containing both I, and I,.
FfE 1, e 1, forelt @@ R =1 <1 orstefert &, @ fag wifse 76 1 + 1, = {a; +a,:
a, €1}, a, € L} TF ToTaet et foed 1, 9o [, 31 stfore €
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Or (319

If f(x) = 2 + 3x — 4%, g(x) = 3 — 5x — 8x° be two polynomials over a ring z of
integers, then find :

@O S+ gk
(i)  f(x).8()
I quifeht & I 2 W AT f(x) = 2 + 3x — 4%, g(x) =3 - 5x— 8 T, W ¢
@O S+ gk
(i)  f(x).8()
% UM 1 IS
Section—-C (@WUS-4H)
7. If (G, *) be a group, then :
(1) The identity of G is unique.
(i) ForallVabeG, (a*b ' =0b1*a" (Reversal law)
g (G, *) Tk JU T, A ¢
() G F T@HEE Fggd AT e 7
() VabeG @*b)!=p1*g! (Sopam f=m)
8.  State and prove Cayley’s theorem.

el T 1 HeF F FAT 0

9. If H is a subgroup of G and N is a normal subgroup of G, then H n N is a
normal subgroup of H. Whereas H n N need not be normal in G.

I JT G HT T STE H ¥ 3R N g9 G o1 fafyre sw@ &, & H ~ N Swqa H &
T fafyre Suyyw S ®1 Wefe H A N &1 G # fafyre swm 21 emevas & 2l

10. Prove that a finite commutative ring without zero divisor is a field.
fag wifve fF = & wokt 9 ea aRfaa wafafwa o= w85 3 ¢

11. An ideal I of a commutative ring R with unit is maximal if and only if the

R
quotient ring T is a field.

TR FHAETHT T R FT FE TOTEe [ TF Sfeass e 8, afg 3R sad
w&ﬁmw%w%%
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