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BA DEGHREE EXAMINATION - W
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FIFITH SEMESTER
Part 1 : Mathematics
Paper — V: RING THEORY AND VECTOR CALCULUS
(New Hepulation 2016-17)
{Common paper for B.A./B.Sc.)
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Max. Marks: 75

Time : 3 Hours
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PART - A

Answer any FIVE of the following.
(5 x 5 =25 marks)

(a' Define a commutative ring.

HIAH SOEHAV DEFHODAW,

If R is a Bodean ring then R is commutative under multiplication.

(b}
R preasahd soaho eond Onsg 568ah Sy R 202aban.

If the characteristics of a ring is 2 and abs= ba then prove that
(a+b)? =a*+b* =(a-b)y'Yabe R.
2. Beafin Al ergrissn 2 seahed® Boc duresey a, bdddabo wowd
(a+b)?=a’+b* =(a-byvabe R &d DErdodod.

If [:R — R'be a homomorphism of a ring R intoaring ' and Oe R, Oc K

he the zero element then prove
(a) fly=0

by f-a)=-fla)va< 1

[:R—R' 38 R Soah S2dris odn Oe R, Oe ke 3ragaroSe

£9000R0

(a) [(O)=0
() f(-a)=-f(a)Wae R &2 BIS0G.
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10.

Coe oo T B ;
If f is n homemorphism of a ring R into a nng it then kerf 15 an idea) nh‘

of It
[ R - R Sodb S2arse @, [ kerf , R Sodirdd wl es8o eptiol.

Find the directional derivative of ¢ = xy° 4 _}‘:2 +zx* along the tangent to the

curve x =ty =t*,2-¢" at (L.1,1).

‘.I--Ir]-} :Ig e .f,:p" o ff.q-. _!!l :’Fag ﬁ‘_]ﬁ;ﬁﬁlﬂﬁﬁ‘ {Iﬁ - leli 4 }lzz + Zj':':'! LEMP:]-E
(g b VA £ R0,

If f=grod(x® + y* 4+ 3 = 3xyz) the find dicF, curll .

f=grod(x* + y" + 2* “3xy2) wanddiv F SoBain curlF By SR80,

If F =3-t\’f-}'=j. evaluate IF.n’r' where C is the curve Y =2x* in the
&
xy - plane from (0,0) to (1.2),

xy - Boos® (0,0) od(1,2)5% SBogans HEANY = 2x® wand, T = Jxyi - y*

S[EA0 jF.a’r 20 £30R50E0.,
[y

Evaluate ”I{.‘Ex +y)dv  where V is the closed region bounded by Z=4-x°

and the planes x=0,v=0 and ¥y=2z=0,and x=2,
x=0y=0y=2z=0x=2 2BawZ=4-rsoive D0 [fex + ndun
EoRTSod.

If F=xi—2yj+32k and S is a closed surface enclosing a volume V, show that

ff.ﬁ'ds =2V .
5

F = xi-2yj+3:zk 30Baio 30ug vsw V as6oesn Seawd [F.Nds=2v

5§
e Ardod.
State the Stoke’s theorem, by Stoke's theorm prove curl gradg =0,

Stoke’s MErodint [S3009, &7 Sa0d curl gradé = 0 &b drdod.
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1.

13.

14.

16.

PANT 1y

f‘nth“':-f the i—-p"n'l‘ﬂlll.'_ fluvstiign iB

« W= AD finrkr)

UNIT )

b e I il *
Prove that I,I[u.!] K h-.r.!rl.fr L) o field with rospect 16 usual addition nnd
multipheation

[ “a !
U[w.'-l- ’!ldwclu,ht-ﬂl =Zod, :mm;m il wl e

RoSER, OB~ i
a0l Srdod.,

Or

(a)  Define anideal of a ring "I
R declo STy Hocbodok.

{(bY  The intersection of two ideals of o ring /1 isanidenl of 1.

R Sodbo @ws), Bod etioyw 380, R Sodirdl edbo epfuch.
UNIT 1L
Prove that every quotient ring of a ring is a homomorphic image of the ring.

2.5 Soabo g, b Yy Sechdear Sedecirnl Slutrior BdDonia.
Or

If 'f" is a homomorphism of a ring R into the ring R’ then prove f is aninto
isomorphism iff Kerf ={0}.

f:R— R doch 3508036 eond eds BoestrSY (into isomorphism)svaca
Kerf = (0} d¢io esssgsar 398050 Sogssar,

UNIT III
Find the angle between the surfaces x*+3*+2' =9, and x*+y*-2=3 at

{2,~1,2).

(2,-1,2) 2ot :‘Jg 4y 427 =0, 20Batn xf+y' -z =343880000 gy
E*radw SRR B0,
Or

If A.B are two differentiable vector point functions then grad
(A.B) =H_3_'f-"}H +{E.'§"]E_] +Bx (ﬂru‘f?‘:]* A x(CurlB)

AB e Bocy HBTHoE Shoaire e3000D
graod (1.B)=(B.V) A+(AV)B + B« (CurlA)+ A x (CurlB) e $rS0d.
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UNIT IV

7. I F - (x* +¥°) i= 2yy j. evalunte o v where the curve €' s the rectangle
=

in the v - plane bounded by ¥ =0,y =bx = 0,x =,
Fooget v i=20) oot y=Oy=bx=0x=a ol ﬂﬂug f?ﬂﬁt’i:l.ﬁnn

¢ woud 'j‘ . dF g5 asaw.
[ ie

Or
18,  Evaluate IF..?U'H. where I = yzi + 2zj+ xyk nnd S in the part of the sphere
5

%+ ¥* + 27 =1 which lies in the firat octant,

1

+ xyk D Hwtﬁ‘ Xyt ezt =1 R%anG" erfons £900079

e

5 ) F
R — i oo NF
Foi 4 as

F.N s, 3 225050,

| P—

A

UNIT V

19. State and prove Gauss's divergence theorem.

TR &556E SErotiHdniy 300D DErsediSw.

Or

50). Ewaluate by Green's theorem 4{y-ﬁinx}dx +cosxdy where C s the triangle
&

4
enclosed by the lines y = U,I:E.ﬂ}' =2x.

J':U,I:g,ﬂ}'=2:r Bped DgE @l P A5 Peposdn Mok

tf{y — sin x)dx + cosx dy SRRTR0RD.
c
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