NP

5‘

Q- l,v" ~\'~ |
-.\ B.A./B.Sc. THIRD YEAR MATHEMATICS SYLLABUS
SEMESTER - V, PAPER -5
RING THEORY & VECTOR CALCULUS
60 Hrs

UNIT — I (12 hrs) RINGS-1 : -

Definition of Ring and basic properties, Boolean Rings, divisors of zero and cancellation laws
Rings. Integral Domains, Division Ring and Fields, The characteristic of a ring - The characteristic of an
Integral Domain, The characteristic of a Field. Sub Rings, Ideals '

UNIT — 2 (12 hrs) RINGS-II : -
Definition of Homomorphism — Homorphic Image — Elementary Properties of Homomorphism —

Kernel of a Homomorphism — Fundamental theorem of Homomorhphism —
Maximal Ideals — Prime Ideals.

UNIT -3 (12 hrs) VECTOR DIFFERENTIATION : -
Vector Differentiation, Ordinary derivatives of vectors, Differentiability, Gradient, Divergence,

Curl operators, Formulae Involving these operators.

UNIT — 4 (12 hrs) VECTOR INTEGRATION i
Line Integral, Surface Integral, Volume integral with examples.

.U?WT 5 (12 hrs) VECTOR INTEGRATION APPLICATIONS :
' Theorems of Gauss and Stokes, Green’s theorem in plane and apphcatlons of these theorems.

Reference Books :-
1. Abstract Algebra by J. Fralieh, Published by Narosa Publishing house.

2. Vector Calculus by Santhi Narayana, Published by S. Chand & Company Pvt. Ltd., New Delhi.
3. A text Book of B.Sc., Mathematics by B.V.S.S.Sarma and others, published by S. Chand &

Company Pvt. Ltd., New Delhi.
4. Vector Calculus by R. Gupta, Published by Laxmi Publications.
5. Vector Calculus by P.C. Matthews, Published by Springer Verlag publicattions.
Linear Algebra by Pundir & Pundir, Published by Pragathi Prakashan.

6. Rings and

Suggested Activities: :
Seminar/ Quiz/ Assignments/ Project on Ring theory and its applications
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¢ MATHEMATICS MODEL PAPER

/ FIFTH SEMESTER
PAPER § - RING THEORY & VECTOR CALCULUS

COMMON FOR B.A & B.Sc

(w.e.f. 2015-16 admitted batch)
Time: 3 Hours Maximum Marks: 75
SECTION-A
§ x 5 =25 Marks

Answer any FIVE questions. Each question carries FIVE marks.

1) Prove that every field is an integral domain.
2) If R is a Boolean ring then prove that (i)a+a=0V aeR (ii

3) Prove that Intersection of two sub rings of a ring R is also a sub ring of R.
4) If f is a homomorphism of a ring R into a ring R' then prove that Ker f is an ideal of R.

)a+b=0=>a=b.

5) Prove that Curl (grad @) = 0.
6)If f = xy? i + 2x? yz j — 3yz* k the find div f and Curl f at the point (1,-1 1).

2
7)1f R (u) =(u—u?)i+2u’j—3k then find [R (u)du.
1
8) Show that J.(axi+byj+cz k).NdS= 4-131—:(a -j—b+c) where S is the surface of the sphere
S
x2+1v2-f-z2 =1.
SECTION-B

Answer the all FIVE questions. Each carries TEN marks. 5 x 10 = 50 Marks

9(a) Prove that a finite integral domain is a field
OR

9(b) Prove that the characteristic of an integral domain is either a prime or zero

10(a) State and prove fundamental theorem of homomorphism of rings.
OR

10(b) Prove that the ring of integers Z is a Principal ideal ring.
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that [ grad a, grad b, grad c] = 0,

b=x2+y'+2, c=xy+yz+zx;thenprove

OR
2+ yz2 + zx* along the tangent to the curve x =t

@ if a=x+y+z

11(b) Find the directional derivative of the function xy
y=t,z=t atthe point (1, 1, 1,).

12(a) Evaluate | F.Nds, where F=zi+x] - 3y?z k and S is the surface x2 + y? =16 included in the first

S

octant between z=0, and z=35.
OR

12b) If F= ( 2x? -3z)i —2xy j—4xk ,then evaluate I I V.FdV where V is the closed region
v .
bounded by the planes x = 0,y = 0,z=0and2x + 2y +z = 4.

13(a) State and Prove Stoke’s theorem.
OR

13(b) Find §. (x? — 2xy) dx + ( x2y + z) dy around the boundary C of the region bounded by y? = 83

and x = 2 by Green’s theorem.
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A |CB-BA 528-A/CB-BS 532-Aj
o .
| > ATTHE END OF FIFTH SEMESTER DEGREE
l EXAMINATIONS

’ MATHEMATICS -V (A)- RINGTHEORY & VECTOR
CALCULUS

(COMMON FOR B.A, B.S¢)
(From The Admitted Batch of 2015-16)

(CBCS PATTERN)
Time : 3 Hours Maximum : 75 Marks

SECTION -A

L. Answer any Five questions. Each question carries five
marks. (5 x5=25)

& (808 0tH La’)écleéa m’mtpvzééwep (AW, (58 BB oo
a’wvd)&en.

1.  Prove that a field has no zero divisors.
E(@°08 Ergareasren HoKS) ©d ErHoSod,

2. Prove that the characteristic of an integral domain
is either a prime or zero.

Frpos (BB I T oBeasisn waragtn S5 K0y
Srdod.

10000 | [Tum over

Scanned with CamScanner



*Tayy

(2)|CB-BA 528-A/CB-BS 532.|
3. IfU, U are two ideals of a ring R then show that
U, + U, s also an ideal of R.

Sodho R &b U,, U, e Both etionen ewand U +U,
Ereie R 8% 8580 erHEd SrHod.

4. Prove that the homomorphic image of a
commutative ring is a commutative ring.

VD Secho Q) SdrseEr [H8Donsn [der
AADAH ICHo @Y SEHol.

/3/ If f= (2x% x“)z+(e"y—ysmx)]+(xzcosy)k.

o? f & f
Fmd and xdy

f=(2x% - x*)i + (¥ - y sin XY+ (x2 cos y) k. eons

—-&’)chiin AA VN0 KBoSo&.
On? Ox0y

Scanned with CamScanner



(3)|C B-BA 528-A/CB- BS 532-A|

6. ~ Find diviand curlf where /- grad
“ . .
(x' +vi 4zt 3xyz2)

f=grad (x' + v} + 2’ - 3xpz) wonis divl B0k curlt
5 858508,
7.  Evaluate | F.drwhere F=3x%+ (2xz-y) t 7k
C
along the straight line C from (0, 0, 0) to (2, 1, 3)

F=3x%+(2xz—y)j + zkoowd (0,0,0)to (2, 1, 3)

o Send) J5E0p Joad, j F.dr 558508,
C

8. If F=(2x2—3z)i—2m—4xk then evaluate

[ div F.dv where V is the closed region bounded by
\Y

the planesx=0,y=0,z=0and 2x + 2y+z=4.

x=0,y=0,z=058d» 2x +2y+z=4 &3 500D

248 wosigo V ieato F = (2x7 =3z )i - 23 - dxk

QNS JdiVEdV Q KeBosod.
\Y
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Answer the all Five quest

(4)|CB-BA 528-A/CR.p
SFCTION-B

ions. Each carries TEN Mark
(Sx |0=50)‘

o (RO SErgrsnen Fobodn. B8 BED 58 Srtye,

b)

Prove that Q[\/E:l = {a + b‘/i/a’b € Q} is a

field with respect to ordinary addition and
multiplication of numbers.

Q[«/ﬂ = {a+b\/§/a,b & Q} o3 S8

- PR SoSeso $Bdk e )i a8 Ego

ORI AEPD0S08.
(OR/8ar)

IfU, and (.j2 are two ideals of a ring R then
U, U U, isan ideal of R if and only if U, c
U,orU, c U.

Socho R & U oﬂ)acﬁnUzm R 3% Claloj By
sand R 3% U u U, BEH0 PS8 ERERS
Q05 AADKo U] - U2 S U2 - U]@.‘{) B8,
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11.

a)

b)

O CB-BAS2R-A/C B-BS532-A

Show that anideal U 72 R of a2 commutative
rmg R, isaprime ideal if and only it R/U is an

integral domin,

DAL Seddho R &85 U el atgo. U (@eed
BEY0 SPIEPIE eBEE Soeg) Jdhavo R/U 2.8
FeTOE (DB ES0 rHSD SrHod.

(OR/8or)

Prove that the ring of integers Z is a principal

ideal ring.
FPR0E SocHiEn Z Feed egHochiion SrHos,

Find the directional derivative of the function

f_:xz — y* +2z* at point P(1, 2, 3) in the

direction of the line PQ where Q = (5, 0, 4).

P(1,2,3) Q= (5, 0, 4) wowd P 55 shano
f=x?—y? +27% %388 @R PQ
BIS® 5808k,

(OR/8cr)
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12,

b)

b)

T —

(0)|CB-BA 528-A/C B-BS 532-A)

Prove thatdiv (A » B) - B. Curl A -A. Curl B

div (A x B) = B. Curl A - A. Curl B &3
QEeDOBOL,.

Evaluate [F.Nds where F =zi + xj — 3)? zk
S

and S is the surface x? + y* = 16 included in
the first octant betweenz=0and z=5.

X’ +)2=16 Soo p BEEFHHS z =0 S0l
z=358% F =zi + xj — 3y? zk |HD5e8

[ F.Nds 5008,
S

(OR/8ov)

IfF=2xzi—xj+y*k evaluate | F.dv where
\Y

V is the region bounded by the surface x =0,
x=2,y=0,y=6,z=x2,z=4,

F=2xzi—xj+ y’k oo x=0, x=2, y=0,
Y=6,z=x% z=4 $ered éba:coi@eﬁ wodoego V

OONS j F.dv K800k,
\Y
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(7) |CB-BA S28-A/CB-BS 532-A]

5 a) Grate and prove Gauss’s divergence theorem

A5 e908ee ?bm‘;owacl NED0D DETLB0S0A.
(OR/8ar)

b) W F = yi+ (x—2xz) J — xyk, evaluate

J; (V X F) -Nds where S is the surface of the

sphere x* + 32 + 22 = ¢ above the xy — plane.

Xy — 80 pgrrio8 x? + ) + 27 = a’ wgido S
owand F = yi + (x-2xz2) j — xyk ©o0$H&

J(VxF)-Nds mgeroa.
S

HRE
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[CB-BA 528-A/CB-BS 532-A]

AT THE END OF FIFTH SEMESTER DEGREE
EXAMINATIONS

MATHEMATICS -V(A)-RING THEORY & VECTOR
CALCULUS

(Common For B.A./B.Sc.)
(From The Admitted Batch of 2015-16)
(CBCS PATTERN)

Time : 3 Hours Maximum : 75 Marks

Section - A
a)erria"m - @

Answer any Five questions. Each question carries Five

r marks. - (5x5=25)

DI D toécle)éo BSerSDeD tmcfma’m Lo.)@ to%&é) 8%
QoeBnen.

1.  Prove that a finite integral domine is a field.

HOME Frpos @aag‘m, 'éj@éaé &0 Kok

2.  The characteristic of an integral domine is either a prime
Or Zero.

IO (HEELm @) eBBESD & DTS Sogg Soe o
SPDHOB. |

3.  Prove that intersection of two subrmgs ofaring R is also
a subring of R.

:6& O

63 Sodire BB Her ¥ avbecHo o NERDo[oR
4.  Prove tha: the homomorphic image of a ring i

isaring.
e lootn 633)5& JDBeHeze Lgaaé)oa)"m DBEr 503559
@&’wOwd&

10 [Turmn over
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(2) [CB-BA 528-A/CB-BS 532-A)

prove that curl (grad #)= 0

0 oo,
curl (grad ¢)=0 & :Odraoéo | : |
Find the directional derivative of the function

xy’ +yz 2, »* along the tangent to the curve

x=t,y-t
(1,L1.1)  &¢ x=t,y=t",z=t 3|5°8  3)56)0s
638 xy* + yz’; __z'x"" @:&maé 385 H58)0 85808
If f= x3/2i+2x2)izj "3yz2k,ﬁnd i) div f ii) curl f at
the pomt(l 11)

f =Xy’ z+21 yzj 3yzzk ewand 1) div f i1) curlfe:é:
(1,-1 l)a’acﬁ ééﬁs&o&

z=t" and the pomt(l,l,l)

IfF = 3xyz y ] evaluate.[ dr where ‘¢’ is the curve

y=2x in xy- plane from (0 0)to (1,2)
= 3xyz y J@Jooo:é xy $008® (0,0) ol (1,2)58%

Y= 2x %) éfcm ) -[F ar Ke3oSod.

| Sectlon -B
Qgrisn - B

Answer the all Five questions. Eacy, ca:ries 10 marks.

oy [HHHL
N EJ )08 esaeenen ta"Cﬁné)) t:o@ 80 E.’)'?&‘Dé) U8 Sty

755 10 = 50)
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10.

b)

b)

b)

(3) [CB-BA 528-A/CB-BS 532-A]
Prove that the set of quaternions is a skew field.
THS STy D Koy g0 ©d HrHod
(OR/8cr)
Show that a field has no zero divisors.

é{é’ooés FB B BOKY) B SrHod

If M is a maximal ideal of the ring of integers Z
then prove that M is generated by prime integer.

Jroeo¥ Soaho Z &° M a8 ep8s5 g0 eons M
2.8 greyg Dogyil aNBHN SrHod
(OR/8w)

State and prove fundamental theorem of
homomorphism of rings..

SOADEDO DG e BEEoSo (500D, DEFBOTR.

If a=x+y+z, b=x> + y* +2z°,c=xy+yz+2zx,

then prove that [grad a, grad b, grad ¢] =0.

a=x+ y+zv‘, b=x* +j;2+22 , C=Xy+yz+2x

evond [grad a, grad b, grad c] = 0 9 P50l
(OR/Sw)

[F.ar

Evaluate , where F=x’y%+ yjand the

curve ‘c’ is y*=4x in the xy - plane from (0,0) to
(4.4). |
F=3* y2i + yj ®aS Xy - $006%(0,0) L02 (4,4)

S6% p? =4x Hgo ‘¢’ eanSHE I Fdr & koot
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(4) [CB-BA 528-A/CB-BS 532-A]

F.Nds ,here F=18zi-12j+3ykand S
12. a) Evaluate '!’

is the part of the plane 2x+3y+6z=12 located in the

first Octant.
F=18zi -12] +3yk

Nds
Sogriso S ©and f's‘ F.Nas gao508

~ (OR/8e)
b) Provethat Vx(V x A)=V(V.A)— V4.
Vx(VxA)=V(V.4)- V2 A 0 d5rdosol

Escsmgaaaoessz) 2x+3y+62=12

13. a) State and prove Stoke’s theorem.
L) RTROBRY B0, K)t?ﬁ%aoiso&

(OR/8)

b) Verify Greens theorem in the plane for

2N g L2
gﬁ(xy + Y7 )dx+%"AY \where ‘C’ is the closed curve

C

of the region bounded by y=x and y=x’

y=x535di)3y=x2a'LS°o?:§ 30HES ‘C’ 08’

4 v2 YAy 2
?:S(xy H Y )dx+x dy NS @5‘3 D00 Jonsinlelnt
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A [CB-BA528-A/CB-BS532-A]

AT THE END OF FIFTH SEMESTER DEGREE
EXAMINATIONS

MATHEMATICS-V(A)-RINGTHEORY & VECT OR
CALCULUS

(COMMON FORB.A,, B.Sc)
(From The Admitted Batch of 2015-16)

(CBCS PATTERN)
1me : 3 Hours Maximum : 75 Marks

SECTION -A
QPN - o

Answer any FIVE questions. Each question carries
5 marks.

& (800 o (DEHoH JSeERHwen (rchol. (B8 (HHD
5 Sooticpen. (5%x35=23)
1. Showthata ﬁefd has no zero divisors.
o8 Lrdggrasseen S5 SrHod.
9. Prove that the characteristic of a Boolean ring is 2.R.
2.8 EPgB8 Hoaho eow ardHS Socho wand R &)
ergBgo= 2 & QEeool.

3.  Prove that Intersection of two subrings of aring R is also

a subring of R.
R Secho @nE) Both addedire G0 & R & 2.8
&INHO.

000 [Turn over
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(fM is amaximal ideal of the ring of integers Z then M is
¢ generated by prime intcger.

moéa’aocﬁa@é 7 68 M o038 eb885H eifo vad M

- (2) [CB-BA 528-A/CB-BS 532-A]
L
; UG 8.8 egress éoapegis) e30&0.

If a=isint+jcost+tk,b=icost— jsint—3k and
¢ =2i+3j—k then find [ax(bxc)]'att=0.
a=isint+ jcost+tk,b=icost— jsint -3k
c=2i+3j—k $0cw ewd =05 l:ax(bxc)]',ﬁ;

&58h08,

6. Finddivfand curl fwhere f = grad(x3 +33 4+ 23 -3xyz)

. 3 .
f=grad(x +y3+z3-3xyz) oond div f®dam curl £
20808,

7. Evaluate I F-dvwhere F=3x%i+(2xz—y)j+zk along the
straight line ¢ from (0,0,0), (2,1,3).

F=3x2i+(2xz—y)j+zk ©an8 (0,0,0), (2,1,3) ok Sewd
R560% 308 [ F-dv dos,
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, ’ v ) '
Gireen s theorem where ¢ is the circle x 0
S BERodINHSBrA0D, Xyt e ¢ SEON

§ (cosxsiny— xy)dx +sin x cos y dy Dend ridhoiob.

C

vk i (cosysin v sy )dy sin oo

TH IR I PV SN THI T YA !

SECTION-B l
QDeriitn - &

. Answer all FIVE questions. Each carries 10 marks.

& (80D 0 (HHhod JSSrgeTee (rahod. B8 B
10 S5etoen. (5x10=50)

a)

b)

Prove that the set Z[i]={a+bi/ab € z, ?=—1} of
Gaussian integers is an integrat domain with respect
to addition and multiplication of numbers. Is it a

field?
Z[i|={a+bil a,b € z, #=—1} rPHAHS Frrosee 0d
Bogge KoL Hesdor B)RLs FTpo8 BRE0 ©HBL
EPDoE08. Bb FBo edHHone?

(OR/&er)
The characteristic of an integral domain is either a
prime or Zero.
POpos 880 BwE) rEdEo wareg Pogy GEROIY
o0 @9a)¢0ob.
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\77) lL BP RFi R S/EENF A M WS A mmrs W= = — g

0. a) AnidealUofa commutative ring R with unity is
| maximal if and only if the quotient ring R/U is a
field.

Sy Sreso o uHHeaHPS R &° U @ 8EY0
wHESH0 Tl wddE Hogh Do 5
Sochpd R/U geo sebio.

(OR/&)

b) State and prove fundamental theorem of
homomorphism of rings.

Jdrdee e RTROBRY K5DoD) ABERoLol.

11. a) If a =x+y+z, b = x>+y*+2% c= xy+yz+zx, then
prove that [grad a, grad b, grad c]=0.

a = x+ytz, b = x*+y*+z°, c= xy+yz+zx, ®ocnd
[grad a, grad b, grad c]=0 & ersy ScHod.

(OR/Ewr)

b) If ‘a’ is a constant vector, prove that

axr -a 3r

curl =—+=(a-r). ).
1’3 r3 ’_5 ‘
Cs o axr —-a 3r
a N8 $bE ewans cur! = —t (a-r)
@ ‘3 3 5 .
( r reoor

[Turn over
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12.

13.

a)

b)

a)

(5) [CB-BA528-A/CB-BS 532-A]

Find the work done in moving a particle in force

field F = 3x2i+(2xz— y)j + zk along the straight
line from (0,0,0) to (2,1,3).

F =3x2i+(2xz — y)j + zk oo @os® $6¥ Tp Soab
(0,0,0) %09 (2,1,3) S5 2.8 Sew) EODIGpE 0N
HAD B8l

(OR/éw)

If F=2xzi—xj+ y2k evaluate IF .dv where vis

the region bounded by the surfaces x = 0,x=2,
y=0,y=6,z=x*z=4.

F=2xzi—xj+y2k 900 x=0=x=2>y:=0,y=6,
z=x2,z=4ée3°e>3 ‘o’abeatgg_azé ©OSTEO V oS j F-dv

KeBoSok.

Varify Gauss’s divergence theorem to evaluate

I ((x3 )z )i - 2x"yj + Zk)-Nds over the surface

)

of a cube bounded by the coordinate planes
xX=y=z=a.
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b)

(6) [CB-BA528-A/CB-BS532-A]

x=y=z=a Serod HOHBD IS0

J'((x3—yz)i——2x2yj+zk)-NdS DN A°H

A}

parste) R)a;oéoés HDOSPHoE.
(OR/&er)

State and prove Green’s theorem in a plane.
Soos® AS 2)53506‘20‘;; S50 et Aletnlele
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v / |CB-BAS28-A/CB-BS532-A]
AT THE END OF FIFTH SEMESTER
DEGREE EXAMINATIONS
MATHEMATICS - V(A) -RINGTHEORY
AND VECTOR CALCULUS
(COMMON FOR B.A, B.Sc)
(From The Admitted Batch of 2015-16)
- (CBCS PATTERN)

Time : 3 Hours Maximum : 75 Marks
SECTION:A

. " el - &

L  Answerany FIVE questions.Each question Carries FIVE
marks . |

I T 0dd @S«a’&oga SSrEIB0ed (TABND0. O
(HHOEIEPITR Srben. (5x5=25)

1.  Prove that a field has no proper ideals.

o w08 [ stiTyed (@AHE)) HoKED Srisod.

2.  Define characteristic of an integral domain. Prove
that it is either zero or a prime number.

0y

e repol (BT @Y cEREEH Moo, =6
omw Bor [HEPd Kogy ©HB0ED AEr1OBE.

15,000 [Turn over
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(2) [CB-BAS28-A/CB-BS532-4

A commutative ring R with unity element is a fielq
ifR have no proper ideals. .

Sy Sareso o Do Sodhpd R B 6 oldbé)

3.

35268 R e §fo ©&0b.

4. Iffisahomomorphism of aring R into the ring
then f is an into isomorphism if and only if

kerf={0}.

FROR Sod $56rss eond oFE DHErss

w58 kerf={0} oS0, ¥ SO o5,
5. If 4= 5t2i+tj——i§k and B =sinti-cost j find

d, .. d i
2) - (4B) b) —(4xB) c) —(4.4)

A= 5t2i+y' —£k $80% B =sinti- cost j ®and

B .
d d d
a) — (4.B) b) —(4xB) c) 244

6. Find divf and culf where
f=grad (¥’ +y’ +2* —3xyz).

| f - grad (x3 + y3 + 2z -3xyz) ©oNS div fVBSOBO'SN
curlf doBos.
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(3) [CB-BA528-A/CB-BS532-A]

7. If F=3xyi-y*j evaluate {F dr where C is the

curve y=2yx? in xy plane from (0,0) to (1,2).

F =3xpi-y? joond Xy $ooé® (0,0) Lod (1,2) 565

y=2x o C Hig08 { F.dr oedyol.

8. Evaluate iF-N-dS where F=2¢yi—)* j+4k

taken over the region in the first octant bounded by
y+z2=9and x=2.

Y azi=9,x=2 oF 3608 (BSErEH06"

a0800 Seard F=2¢ yi-)? j+4xk & | F-Nds

NN ézﬁagsg_o&. -
SECTION - !3
Dererfdn ?8)

Answer the all FIVE questions. Each question carries
10 marks ;.

o PHo BSrEESnen (Feaso. (5%10=50)
9. a) Prove thata finite integral domainisa field. -

58 HOE Frapol (HBESe B0 ©HEob.

Murn over
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10.

11.

b)

b)

(4) [CB-BASZﬂ-A/CB—BSS32-AI

(OR/8o)

The ring of integers Z is a principal idea] ring,
(or) Every ideal of Z is a principal ideal.

:’.;;vq:oé Lerdhdn a8 (HEeS ddhd Sodho &)
ool Sed50 G0 (S B EXrS ey,

State and prove fundamental theorem of -
homomorphism of rings.

ot S BERosR) {HD00 Arbosol,

(OR/Ber)”

Anideal Urofa commutative ring R with unity
is maximal if and only if the quotient ring

R/Uisafield.
- EED én%éo o DA SodhPs R & Ued
w0 @@Eéa‘oao SHO. eSS SogR dvFo

B585%) :aes‘em@:, R/U o se&iso.
Prove tha_;rf

| 1) V"'1L=;ifr=xi+yj+zk andr=lf|

il) V(?‘") = 'nr"_z , r

| iii) V(Log|r|)= ;'.'2_

r=xi+yj+zk, r=|r| ©OoNS
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(5) [CB-BASZS-AICB-BSS32-A]
i) Vr= r

,
i) Ve =nrtr
iii) V(L0g|r|) = — @ Sed ool

(OR/8c°)

b) Find the directional derivative of the function
x* + yz* + zx* along the tangent to the curve

x=t,y=t*,z=t at the point_(l,l,l).

(LL1) 8 yor,y=r,z=F S8 S
BES x4+ y2 + o (BFARDS BBS HeENo
580k |

- 12. a)' If F=(*+y")i-2xpj evaliflate (%F'dr
where the curve C is the rectangle inthe x y
plane bounded by y =0,y =_Ig,x =0,x=a.

F=(x*+y)i-2xp ] @cméxyi’woess
y=0,y=bx=0,x= aea?i&)ea@éégééﬁﬁ_’oo

C Bowd ‘£’F dr (aoso8.

[Turn over
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(6) [CB-BA528-A/CB-BS532-A]

N ( ORMU')

b) Evaluate ! F.Nds where

F =182i-12 j+3yk and S is the part of the
ér""plane 2x+3y+6z=12 located in the first

octant.

F=18zi-12j+3yk ®o» 565 5rY5008°

2x+3y+62=12 Sogrifo S ®ond ,£F°Nd"
| KeBoSol,

13. a) State and Prove Stoke’s theorem.
) drposed)) (H500D VEXHOBE.
(OR/8o)

b)  Verify Green’s theorem'in the plane for

?[(xy Y ) et aj’] where C is the closed

curve of the region bounded by y = x and
y=x.

Scanned with CamScanner



(7) |[CB-BA528-A/CB-BS532-A]

y=x 0600 y = x? of) Ho0FRS @roso Gk
50y S0 C eonisipt
4’[(’0’ + y’)dx +x0 dy] 8 60(;65 BS BrposrRy

C

Ffatns Jalelnl

b
LR
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g @ [CB-BA528-A/CB-BS 532-A]
2° AT THE END OF FIFTH SEMESTER
DEGREE EXAMINATIONS
MATHEMATICS-V (A)

RINGTHEORY & VECTOR CALCULUS
(COMMON FORB. A, B. Sc)

(From The Admitted Batch of 2015-2016)
(CBCS PATTERN)
Time : 3 Hours Maximum ; 75 Marks

SECTION-A
gD - @

Answer any FIVE questions. Each question carries FIVE
marks.

& (Bod VS wth HHeH IEETESNe TauED. (HS
(BHESH oh Srednen. (3x5=25)

1. Provethat every field is an Integral domain.

(58 B 28 FrRo¥ (HBEDHI S,

2. If risanon-zeroringsothat a* =a, g e R, prove that
characteristic of p=12.

R 28 ¥r88 So0ho o a’=a, Yge R oond R Doy
B0 R =2 R SrHol.

200N —_—
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(2) [CB-BA 528-A/CB-BS 532-4|

3.  Show that the homomorphic image of a commutat:vc rmg
is a commutative ring.

o8 DIBHAH Sodirds SHsrder (H8Donim, a8 DD
SO SIS0,

4. If f is a homomorphism from ring R into a ring g,
then prove that Kerf'is an ideal of R.

Sodho R D08 Sedho p' % BrHd eond, R 8 Kerfas
SR SR,

S~ Find the greatest value of the directional derivative of
the function 2x* -y - z* at (2,-1,1).
(2,-11) 5 BHovo 2x? -y —7* B ABEH 068 Deodd
E5808.

6/Ifa=x+y+z,b =x’+y’+z% and c = xy+ yz + zx prove
that [grada  gradb grade]=0.

a=x+y+z,b=x+y"+7* 6% C=Xy+ yz +zx
©ond [grada gradb gradc]= 0 ® DEroSod.

7/ If f= grma’(x3 +y° + 23 —3xyz), then find divf and
curlf .

— 3 3
f grad(x +y +z3—3xyz) ®oNS divf $8d% curlf
DB D84,
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(1) [€ B-BA 528-A/¢ B-BS 532-Al

Prove that j rivds =3V .

j rivds = 3V ©9 d6PH0S508.

S

SECTION-B
Qe -8

Answer all FIVE questions. Each question carries TEN
marks.

& (8o IS th HHeH JSErgrHines Teaindn. (X8

B H6 Srvpe. (5%x10=50)

a)  Provethat every finite integral domain is field. -
8 HODS Frpos (HHEH 28 FBBIHBD S,

(OR/8or)
b) i  Defineldeal.

Ideal & dtgDosod.

\\‘i: "o . ' . .
\ i If p is a commutative ring and 4 e R, then

Ra={ra/r e R} is anideal of R.

R QV00H Hocdhsdn b ge R ONS R &
Ra={ra/r e R} 280HS o smdim.

\\
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10. a)

b)

11/ a)

b)

(4) [CB-BA 528 A/CB-BS 532 A}

gtate and prove Fundamental theorem of
homomorphism of rings.

Socsre SHEPHE° (E N dEzodo (H5D0D,
f9ler2Aletnleln

(OR/8c)
Prove that the ring of integers z,isa priricipal ideal
ring. -
Frpose Sodhn z, FETS DAKHS SOHH HPHos.
Find the directional derivative of ¢ = x?yz + 4xz? at
the point (,-2,-1) in the direction of 2i— j -2k .

M s s b A P R R VR e

$=x'yz+dxz 8% (,-2-1) Dot S 864
2i- j—2k B8 BIS BRE (38E) ééo)écla’m .
SRS *

.

(OR/Sr)
. 1) 7
i.  Provethat V(—)= 3.
r r
N
\% - '=_-rT gg&)_j&dpﬁnoéo&. -'=,

ii. If f 'is;diféfet*éhtiable vector function prove
that div(curlf) =

f a8 @6’)8’&3«‘00‘50 S TAY L L&’)Sooﬁoo 0D
dzv(curlf) 0 & dBrLoSa.
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12.

13.

b)

b)

(5) [CB-BA 528-A/CB-BS 532-A]

If F =(x+y2)'~2xj+2yzk,evaluate jF-inS where

s is the surface of the plane 2x+ y+2z=6 in the
first octant.

F=(x+y f-25+2yzk %000 Fnt8 efEsne

dx+y+2z=6 Sosn s eond | Fivds smeoss.

(OR/8c)

If F= (x2 +y° )i —2xyj ,evaluate I F.dr yhere the
C

curve ( is the rectangle in the xy-plane bounded

by y=0,y=b, x=0,x=a.
F:(x2+y2)i—-2xyj, Sodws® y=0,y=>b, x=0,

IF.dr
C

x=a 3’362363 ésjnééaé@aﬁw C ©ond RN

State and prove Green’s theorem.

BS) drpodsn (FHBD0N DEr0oB0R.
(OR/8a)

State and prove Stokes Theorem.

RPE) Rdrpodsn (D500 VETDowHHW.
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[CB-BAS28-A/CB-BS532-A]
AT THE END OF FIFTH SEMESTER
DEGREE EXAMINATIONS.

MATHEMATICS-V(A)-RING THEORY & VECTOR
CALCULUS

(COMMON FOR B.A. B.Sc)
(From The Admitted Batch of 2015-2016)
(CBCS PATTERN)

Time : 3 Hours A , Maximum : 75 Marks

SECTION-A
dgreiisdn - a

Answer any Five questions . Each question Carries Five
marks. (5%x5=25)

DB DD (BHOD HEPTRLDED (TN, BB HEHH birtnes
1.  Prove that every Boolean Ring is Commutative Ring.

($8 arODIS SodHdn, VD Sodho ©HE0d @
NEFDoHOR. ‘

18,000 [Turn over

Scanned with CamScanner



Q) (CB-BAS528-A/CB-BS532-A]

: . i example.
Define zero divisors 11 aring and give an P

Seochos® -&wééwaémeéa QDO 40350 STPEFROND

SaR08.

Prove that a homomorphism f‘R—->R' is a
monomorphism, if and only if Ker £= {0}.

Sodkh SHERSS [ R R odgE SHEPSE o,
Ker f= {0} es¥8a, $o°58500 ol JErHosok.

Let R,R be two rings and f: R>R be a
homomorphism, for 1deal UinR, show that f{U) is a ideal
in R=f(R)

R, R &0 Sodsmen 035 f: R = R’ H505rHE 9508 %0dw,

R & U et 08ahd oowd R=f(R) & f(U) o8 odHS
OISR Sy,

Find the greatest value of the directional derivative of
the function f=x"yz' ar (2,1 -1)

(2,1,-1) 8 Eavo f=x'y2 8 WBH wps Deosd

EoEho8,
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(3) [CB-BA528-A/CB-BS532-A]

If a=x+y+z, b=x*+y*+z* and C=xy+yz+z%

Prove that [grad a, grad b, grad c]=0.

a=x+y+z, b=x'+y* +2°

S0c5 C =xy+ yz+ zx,00w8 [grad a, grad b, grad c]=0 ‘.

©0d JBrhoSok.

Iff=grad (x* +* + 2’ ~3xyz), then find div fand Curl £

f=grad (X’ +y’+2° ~3xyz),0on8 div fea Curl f. -

e éé)%sao&.

Evaluate IF dr,where F =xyi+ yzj +zxk andthe curve
T

Cis r=ti+1*j+1k, t varying from-1to 1

F = xyi+yzj+zxk HoB g0 éLéa’)oq C 35Hg8e5%»

r=ti+t*j+r’k, t Dend -1 H008 1 38K ©awd _[F-dr?fn
c

é;ﬁ;gG&o&_ [Turn over
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(4) [CB-BA528-A/CB-BS532-A]

SECTION -B
dgrisn - O

Answer All Five questions, Each carries TEN Marks
| (5x10=50)

O BHHOH SEEESE0es (008, 58 S 56 Srdpen.

9. a) Prove that Q[\/-Z_]={a+b\/5/a,beQ} is a field

o[V2]

{a+bJ§ /a,be 0} g8 sri508.
(OR/8cr)

b) Prove that the characteristic of an Internal domain
is either a prime or zero. .

Frero (B0 D) ergdo ©dgray Hoggse B8 D)
500 @&)SE0BN rHok.

10. a) State and prove fundamental theorem of
homomorphism of rings.

Sodre SHoErSE (¢ g Nogo (B30,
QEFVoS0R.
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b) Pr(‘)ve.that anideal U of 4 C

M Socks R & U e

S0 VHESEH0 gna WL Do) oo BB
SOBDIIR/U) 8o sogio ©d SrHod.

— 422 .
1. 2 Ifi A=1~4+(2t+1)k and B=(2t-3)i+j—tk,
Find

1) (4xB)

i) (|4+B|) ar t=1

A=ti—tj + (2t +1)k £:8050 B=(2-3)i+ j— Ik,
e |

) (AxB)'
-ii) ‘(|A +B|) =1 | ?xg &58%08.
(OR/8cr)

b) Find the directional derivative of the functions
o + y2t + 2 along the tanggnt to the curve
at the point (1,1,1)

3
x=t, y=1, z=!
7=t SBEI0IB

(1,1,1) oo BF x=F
2 -

55 B 8IS +yE T E

Sy SO

2
=1[,

2 Lo‘ﬁ 300'50513369 Q'Sé
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(6) [CB—BA528-AICB-BSS32-A]

—zi+xj-3y'zk and S

12. a) Evaluatc IF _Nds where F
A)

] in the first
s the surface x’ + y? =16 included 1n

octant between Z = 0Oandz=5

F=zi+xj—3yzzk:naq5wz=0,z=5o:;;éga»esa
ogs0s® x*+y° =16 wysn anddesn S eond

[ F.Nds % gorssoso
S

(OR/8c)
b) If F=(2x’-3z)i-2xyj—4xk, then evaluate

I(V-F )dv where v is the closed region bounded

v

by the planes x=0, y=0, z=0and 2x+2y+z=4.
F= (2x2 —3z)i—2xyj—4xk,

5Bcko = _ |
x=0,y=0,z=( B 2x +2y+2 =4.

Sodnd S020¢ oS NoHE (S350 v eond
[(V.F)dva ssmsssy,

v
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(7) [CB-BA528-A/CB-BS532-A])

13. a) State and prove Gauss-Divergence theorem.
R - 336aR) drpodtnid (HSD0D ArBoSol.
(OR/8cr)
b) State and prove stokes theorem.

E) ?oa;oé‘éo"m 155D AEFROTHID. |
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[CB-BAS28-A/CB-B
SPATT ERN)

AT THE END OF FIFTH SEMESTER (CBC
DEGREE EXAMINATIONS

MATHEMATICS - V(A) - RING THEO
VECTOR CALCULUS

(COMMON FOR B.A. B.S¢.)
(From The Admitted Batch of 2015-2016)

RY AND

Time : 3 Hours Maximum : 75 Marks
SECTION-A
 Dgrfisn - D
arries Five

Answer any Five questions. Each question ¢
marks.

(5%5=25)
DB Pt (HHED> eETROD [E°cE50. 8 RS % Soeden.
1.  Prove that a field has no zero divisors.

2.8 ‘sj@’so & gresPOND DR ao&sd Jbrehosod.

It R is a ring with unity element, then prove that R has
characteristic P>0 if and only if P is the least positive

integer such that P1=0.

[Tum over

18000

Scanned with CamScanner



S

‘B AQ)R_
Alc

soavo R © 355 H70%0 g "ex,
0l vdSE Ho75R DD, Pl=q %5& P
@) Y P‘.’;Q
330,3%

Prove that the mtersectmn of twg ;
ideal of R

Socho R @) Both @(50?@ 36550

R
%050 ArDOSB. Sedingg g

Prove that the homor.norphic i
Mage of a ring ;
| g1Sarip

28 Sodho Gn) K¥trdee 58802,
D%er 3
FPH08. oo %0y

r .
Provethat Vr=— if,_ .3, = = .
et r’lfr‘x’+YJ+zk and r=)r|i

;=x;+y}+zz %0808 i‘=,;| ®02003 Vr’=E CHEE
AEPoS08,
Find divF apq CurlF where F =x’zi-2y°z"j + xy'zk
at (1,-1,1),
F: 2,5 N I’ a2

X zz-2y323j+xyzzk 2653 (1,-1,1) mg divF s0a?

Curl}": SI) é&gséoa.
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(3) ICB-BA528-A/CB-BSS32-A]

If F(ry=ti+(* =20 )+ (3 +3¢)k then find ! f(ndr

—f(’)=f}+(f2-21)7+(312+3;3)-E ©0208 Jf(f)dl 2

£58508.

Show that _[(ax} +byj +czk).Nds = 4-7-3{- (a+b+c) wheres
is the surface of the sphere x?+y*+z"=1.

x2+y2+z2=1 olit¥doop I(ax;+by}+czk).Nds =

T
43tat b+c) edsrHod.

SECTION-B
DgrrfSn -d

Answer the all five quéstions. Each question carries ten

marks. (5><10=50)

o [0t HEPERRDE A

a) Provethatthe characteristic of an integral domain
is either a prime or Z€ro.

2.8 grgpos @aao Sw¥) EBES Wy oo &8 [HE
Ddogyg o N5R0B086.

(OR/8cr)

[Turn over

Scanned with CamScanner |



¢ that Q[ﬁ]z{a+b‘5/a,be 0

b) Prov ; oy } 1S 3 fi
with respect to ordinary addm,‘)" and Multip); l.eld
of numbers: i
51={a+b2/abeQ) o
o[ 2] } T

” HAD M
:,om‘ooév:éo 3 £95°50 d&% 5@0 S0
Spdol.

10. a) State and prove Fundamenta] the

. . Ore
homomorphism of rings. m of

deodire JBrdEe Sure %zzgow&h (;m?o QEP0SoR
(OR/8or)
b)  Prove that an ideal U of a commuta

unity is maximal if an
Uisafield.

. tive ring R with
d only if the quotient ring R/

&

ﬁé’ BrOK0 Mo DAHAH Seckps R & U ol

a:g;’i%&ﬁa (maximal) esesgo se5me08 s So%3
RU @5‘?)?5& &’)exﬁ)%‘éo So5E0 @0 JredoBol.
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11. a) Find the direclional derivative of ¢ = x’yz + 4xz’ in
the direction of vectgy 5; ~j-2k at(1,-2,-1).

¢ =x"yz +4xz ¥ a8 XA A (directional
derivative) 2i-7_o% qws, 656° Do (1,-2,-1)

S 858408,
(OR/der)

b) Findthe 3“81¢ between the sﬁrfaces X +y*+2°=9

and ¥*+y* —z=3 at (2,-1,2)

Dot (2,-1,2) 55 oBOHER 1 4 )2 4 7% = 9Bk
x' 4y —z=3 Soro Doy Ferd) S8R,

2. a) If F=(x+)")i-2xj+2yzk evaluate |F.Nds

3
where 8 is the surface of the plane 2x+y+27z=6 in
the first octant.
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(6) [CB-BASZS-A/CB-BSSSZ-A]

‘,Fz(x+);2);—2xj+2y27c. ® 0o Lﬁqw%&oé‘
2x+y+22=6 800 8o Swond [ F.Nds 58508,
A

(OR/8cw)

b) IfF=2xzi- Xj+ y27c' evaluate I Fav wherevisthe

reglon bounded by the Surfaces x=0, x=2 ,y=0,y=6,
z=x%, z=4. |

F = 2x2;“‘ x}: + yz.]; ®ax X=Oalx=29 y=09 y=65 Z=X25
7=4 Sererd BRI ©oSTEO V eond jfdv o
| | | 4

rBoSodk.

13. a) Stateand pro{/e Stoke’s theorem.
REE) ATPOBRY (2% ArhoSod.

(OR/Ber)
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b) Verify Green’s theorem in the plane for

@(3::2 -8y%)dx + (4y - 6xy)dy where Cisthe region

bounded by y= J; and y = x2.

y=‘\/_, y = x? &’JES"QF:? 555&2_‘_5‘@226_ C o0&t
@(33:2—3y2)dx+(4y—6xy)dyé§o. @5‘3 &Q;om:)& |

[8 508,
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[CB-BAS28-A/CB-BS532-A]

AT THE END OF FIFTH SEMESTER (CBCS PATTERN)
DEGREE EXAMINATIONS
MATHEMATICS -V(A)- RING THEORY AND VECTOR
CALCULUS
(COMMON FOR B.A., B.5S¢.)

(From The Admitted Batch of 2015-16)

Timie : 3 Hours ' Maximum : 75 Marks

SECTION-A
Answer any FIVE questions. Each questions carries Kive

marks. ,, (5x5=25)
The intersection of two ideals of aring R is an ideal of R.
R Secho o) o a8chd) 830, R 065008 olahd
) od. |

2. Define characteristic of a ring. Show that characteristic
of integral domain is either prime or zero.

Soahin @nE) erEREtD IENoD, 2.8 Frrros (HHREHm
cﬁwé& P EEIEM ES[nats] ‘éoazeg Soe é}vzé?ga’m @ SN0,

[y

3. Finddiv 7 ,curl f where 7 = x*y7 — 2xz/ + 2 yzk.

F=xyi-2xzj+2yzk eond divf , curl f e
E58ho8.
4. Provethat Vp" = p "2 7.

Vr" =nr"7 o Srhob.

170 [Turn over
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(2) (CB-BA528-A/CB-BS53)_ 4|

- ‘.‘[ where / ")X ; "(2/(7 y) ./ ““//,

g = f l (.l
3 l-;x.'ahmlt : |
| the ﬁr”—li"hi line ¢ from (00,0) {o (2.] ,3)
c SUdls

7

along .
= .3x?] +(2XZ -y) J+zk ©o»3 f F.dr de8s%)
f." e= 4 X" ] TlLAL 7, :

vt ¢ oo (0,0,0) $08 (2,1,3) $8% S5y,

6. Show that 3 B . viagh
gI (axi+ byJ + czk).N ds = —3—(& c)

2 2
where S is the surface of the sphere x*+y*+z*=1.

. - chilbe - 4
(axi+ by] + czk).N ds = 3 (a+ b+c¢c) e 9

-:ééo&. 2 ‘S o0 XAy z2=led A &50805m.
Find the directional derivative of a function f=x*-y*+27>
atthe point P(1,2,3) in the direction of the line PQ where
Q= (5,0,4).

P(1.2,3), Q= (5,0,4) wond P 38 PQ &g f=x>-y*+27’

Gt B2 spseidio £508%08.
8. E

X
[ ]

valuate by Green’s theorem (ﬁ (¥ —sin x)dx + cos xdy

, ; c
where ¢ is {he triangle enclosed by the lines x=0,

T
p o

21 ”y:zx‘

lf\s) ?Jm"OLﬂcd

t j ,
PBERNCY ‘J‘ (¥ =sin x)dx + cos xdy oS0

g—b&a C UMJ(JE‘J X = 0

LI “‘2“: Ty =2x08 J8E0pe&® Erdd
L e:')udl,’_n;.
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IO IRASIN -/\/(’Hmﬂ.‘iﬁl?,w\l

SECTION -

K,\m:\\'t?l'ﬂ” Five questions, Liach carries Ten marks(5x 1 ‘):Sﬂ)

10.

1L

a)

b)

b)

Show thata linite integral domain i« a field.

SO Ié?“t?f;u}&i [§3F3":3'€ﬁ:x) QLE;?Z;S:D €03 JSrHod.
(OR)

Prove that 77 is a principal ideal ring.

7, DR 6ld) docho @d AvrRoLod.

State and prove Fundamental theorem of

homomorphism of rings.

DB e ?om;oam‘{)ol (DHDV0D DBFPH0[0A.
(OR)

Prove that if fis a homomorphism of a ring R into
the ring R', than f is an onto isomorphism if and

only if kerf= {0}.
S iR — R Soch $508r58, kerf = {0} R S005008
&eg ERHED SrHod.
Prove that grad
(—/]B—) = (B_.V)ZJr(Z.V B+Bx curlZJerczflﬁ. =
Grad (ZB—) = (E.V)Z—}- (Z.V)§+Ex curl A+ Axcurl B.gg?)
RH0R,

(OR)

Show that V25" = p(n + 1)r".
VIr' = n(n + 1) on sesod.

[Turn over
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12. a)
b)

13 a)
b)

(4)[CB-BA528-A/CB-BS532-A|

If 7 = (3x°+6y)I - j4yz7 +20x22k calculate
f f.dr along the lines from (0,0,0) to (1,0,0)
thento(l ,0) and than to (1,1, 1). e
f— (3\2—|—(y)l ]4yzj +20x2% k @008 _[ f dr
2ensd (0,0,0) to (1,0,0) then to (1,1,0) to (1,1, 1)
© 3¢5 DY $EEEpe Joad EHEH0d.

(OR)
Evaluate | FN ds where F = /8 zi-12j+3yk and
S is the part of the plane 2x+3y+6z=12 located in
the first octant.
F = [82i-12j+3yk ©008 (&5¢ S H0065°
2x+3y+6z=12 Sozrifo S @ons Sf F.N ds 56303508,
State and prove Gauss Divergence theorem.
PR ©ND08es QTPOTA) (DDD0D ABTR0ZE.

(OR)
Ver1fy Green s theorem in the plane for
qi (3X 8y ) dx+ (4y-6xy)dywhere C is the
region bounded by , = /5 and y=x2.
y=x, Y= = Sisod S05)$Fps C Sood®

‘j’ (3x -8y ) dx+(4y-6 Xy) dy $% B com*’oéaﬁw
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