(MAT5SA) . (3110-5A)

B.A./B.Sc. DEGREE EXAMINATION, MARCH/APRIL 2021.
Third Year — Fifth Semester
Part IT — Mathematics
Paper V— RING THEORY AND VECTOR CALCULUS
.Timc : Three hours 4 . Maximum : 75 marks
SECTION A — (5 x 5 = 25 marks)
Answer any FIVE of the followiﬁg-questi;)ns.
1.  Prove that the characteristic of a Boolean ring is 2. :

790N Hecho BuY), erEeito 2 @d dErdodod.

Prove that every field is an integral domain.
56 Ean Frorol (5BE0 @HBooD BHod.

o

-

3. Iffis a homomorphism of a ring R into a ring R’ then prbve that ker f is an ideal of R.

R S0050 0od R 3% f a8 5000 3085708 @0l ker f @908 R 3% a8 e88)00 IrSod.

4. If f is a homomorphism of a ring R into the ring R' then f is an into isomorphism if and
only if ker f = {0}. ; ‘
f:R>R' 5005 S08758 ©@ond [ oy SHo8rSd ey SRETH SR8 eI3%E o

DaH0H0 ker f = {0} sPHL0 @99 DETCD0B0G.

_ : 27 2F
5 If 7=(2x2y-x4)f+(e’°' -ysin:c)j+(.vc2 cosy)k then find 2 { and & "
. ox* ox oy -
i 2. A\T T2 i | *f
f=@x%y—x")i +(e” = ysinx) j + (x” cos y) ke *e9000% P 8o Far o EDATNod.
X X Ay

6. HNfa=x+y+z b=x? + 3% +2% c=xy+yz+zx then prove that [grada grad b gradc]=0.

a=x+y+z b=x*+y* +2*, c=xy+yz+2x wond [grada gradb gradc) =0 © SrSod.

. 7. Evaluate II-';-dF where I =3x% +(2xz—y) ] +zk along the straight line C from (0, 0, 0) to
C

2,1,3).
F=32% +(2xz-y)j+2k ©@ond (0,0,0) H0d (21,3) 550 H86dp C jF~dr 0
C

E9oR"H0t,
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8.  Evaluate by Green's theorem_§(y—sin x)dx +cosxdy where C is the triangle enclosed by
: .

the lines x=0,x=17-,;z;).'=2x.
2

-

fr-sinvydrscosxdy @ A5 dgomR) &I@rAod LLRHod. e C eida
c

x=0,x —% =2x 00 D& Z)ng'a‘a_:é l_e‘??,i)aai’ln.

SECTION B — (5 % 10 = 50 marks)

Answer ALL of the following questions.

9. (a) Prove that Q(\E) ={a+ by2/a, be @} is a field with respect to ordinary addition and
multiplication of n.umbers. -
QW2)={a+bvV2/a,b c Q) B S Hokes, KoEas B0 &Sy B0 @ SSod.
Or
(b) Prove that the ring of integers Z 1s a principal ideal ring.
zZ Y.g)“gt;g SeaHw 28 [HER el He0Hdw e JIrSos.

10. (a) Anideal U of a commutative ring R with unity is maximal if and only if the quotient
ring R/U is a field. ' ‘
ByH Sorreo Ko VDD :>e)o~so;mx> R & U &966(530 ©OEH30 STHerd8 DY

RIU 25§60 525678 esdish 508 Doo.

Or

(b) State and prove fundamental theorem of Homomorphism of Rings.

SO0ST SRETIT (P8 DERoBO (H55D0D DETDOB0G.

11. (a) Prove that grad(A - B) = (B-V)A +(A-V)B+Bx curl A + Axcurl B
grad(A-B)=(B- V)A +(A-V)B + Bxeurl A+ Axcurl B & 35°30&.

Or
(b) If @ is a constant vector then prove that curl™ >:r = :—;i + —*((7 +F).
r r
T 2% 256 1568 o curl 2L = =%, 31 G F) e drsod.
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— . - _ . . le in xy
12. @ If F=(x*+y%)i-2xy, evaluate §F-di’ where the curve C is gliEnzeciors
C

13.

(b)

(a)

(b)

plane bounded by ¥y=0,y=bx=0, x=a.

F'=(x"+5*)7 - 213 wond xy 6006® y=0, y=b x=0,x=a & gD B SB0
C. dowd §r7 -dF %0 KedoBod.
! A

Or

If 17=(x+y2)f—2x;+ 2yzl , evaluate IF--N ds where S is the surface of the plane

A 5

2x+y+ 22 =6 in the first octant., .

F=(x+ ¥ - 2:c_?+ 2yzk  esomw @"Jdé‘cﬁ.)"gg@bés 2v+y+22=6 %o o S eond
[F-N ds % Kedosoa,

% L

State and prove Gauss divergence_ theorem.
R 9538 NEFOTR) (D09 AEIDoB0E.

-

Or

Verify Stokes theorem for F =-y% +x°j where S is the circular disc x?+y?<1,
z=0."

F=—y"+2"] o@on S e 358 a5, x*+y* <1, z=0 eowd 5 dgosy
DBATEod.
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