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SECTION A 

Answer any F1\E questions. Tach qquestion 
carricS 4 

1. fR is a Bovlean ring show hat a t a), V a 

arks. 
Marks: 5 x 4 20 

a eR. 

Jtbod. savdb5 dwcbo R a ta * 0, Vaer &o 

Prove that the interseetion of' two ideals of a ring R is an : ideal of R. 

If fis a homomorphism ofa ring R into the ring R' then prove that fis one-one 

if and only ifKer f- {0. 

f sse dedho R o bocho R' 3 ön�bds «9Cuë, fws Ku 

n Dubáaus Ker f= {0 } od inháw. 

4. An ideal U of a commutative ring R With unuy 18 a prime ideal if R/U is an integral 

domain. 
sa avOso Sois 8odba beado R , R/U GDomos dso sav R66 U 

5. Find the dircctional derivatives of f= x - y" * 2 z at P ( 1,2, 3 ) in the direction of 

the vector PQ where Q=(5, 0, 4 ). 

P(1,2,3) sg f=x*-y +2 dgoos Q=(5,0,4) eauöys PO 4do a%bes 

dr d'r 

dt' dt2dand at t =0. 

dr 

6. Ifr=ti-tj+ (21+1 )k find | and att = 0. 

r=ti-tj+(21+ 1)k eauths t =0 od» |ar káao 

7. If f)-St" i+tj-e'k, find (fxdt 
0-5t i+lj-t'keaurhk (fx ) Sks 

Page 1 of 3 



8. IfF ( 3x* + 6y) i- 14 yz j + 20 xz? calculate Jc 

F= ( 3x+6y) i- 14 yz j+ 20 xz k sovd 

(0, 0, 0) to (1, 0. 0) k.calculate 
F dr along the line from 

SF dr sion°Kus 
k d (0, 0. 0): (1. 0, 0) ote 

aevy KSsd 

9. Show that s (ax i + by j + cz k) N ds4 a +bt c ), where S 1s the surface of 

the spherex + y + z-1. 
5e + y + z = 1 ausa, söodeo S oova 
s(ax i + by j + cz k) N dS = 4a+b+c) oa Da 10. Write statement of Green's theorem. 

SECTION- B Answer ALL the questions. Each question carries 8 markS 
Marks:5 x8 40 

T1.(a) Prove that the characteristic of an inteeral domain is either a prime or zero 

OR 

(b) Prove that every ideal of ring of integers Z is a principal ideal. 

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

OR 
(6) Prove that an ideal U of a commutative ring R with unity is maximal if and only 

if the quotient ring R/U is a field. 

oR ocbászir p bocbo R/U eo ssdo 

13. (a) If a is a constant vector, prove that curl = - (a r). 

a o boa savs curl - (a r) on iayá 

OR 

(b) Prove that V x (VxA) = V (7 A) - y2 A. 

onbodbs Vx (Vx A) =V (V * A ) - y2 A. 



14. (a) Evaluate J F Nds where xy i x j+ (xt7)kan ctant. plane 2x 2y 4 z-6 in the lrst oet. 
and S is the surface of the 

xj(x tz) k yObktk &nkots 2x + 2y 

F xy i 

JF N ds ontod 

(b) If - 45 xy evaluate J d dV where V is the closed t 

45 xy oawöhb 4x + 2y +2. 8, x *0, y -0,z = 0 seed hege 

OR 

0,y 0, 7,=0 region bounded by the Planes 4x + 2y t 8, x 
= 0, y 

R$ok,eosodo 
V wawð JJJ d dv 

5. (a) State and prove 
Stoke's theocm. 

OR 
(b) Evaluate by Gauss's divergence theorem SJ. (4xz dy dz -y2 dz dx + yz dx dy) 

where S is the surface of the cube bounded by the planes x =0, x = 1,y=0,y * 

z 0, z= I. 
x = 0, N = 1, y = 0, y = l, Z dy 4 s l dobnes sewg�s haáo oosg osots 

S wabd e ebóba ågodoaoorioa J J. (4xz dy dz- y2 dz dx + yz dx dy 

-o 0 o-
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Answer any FIVE questions: 
P'rove that the characteristic of an ntegral domain is either prime or a 

Prove that the intersection of two deals of a ring R is an ideal of R 

5X4-20M 
zero os d#avaus, )Siw 

3 Prove that every homonop E Ot a ring is a ring swoiw aws), bdro 

An ideal U R ofa commuta g R 1s a prine ideal if and only if is an integral 4. 

domain DDwa dviDK s DGDes I .es232 odosbs eorives e9 S o 

5 1fA = t?1- tj + (2t + 1)k and b = (2t - 3)T + T- tk then find the values of 

(A x B)'and (14 +B|)'at til 
A = ti- tj+ (2t + 1)k .B= (2t - 3) +j - tk eavs t=i sg (A x B)". 

(1A +B])' e shood 

6. Prove that div(curl f) = 0 s Aoii 

7. Find JF.dr where F = 3x'i + (2xz - y)j + 2k along the straight line C from 

(0.0.0) to (2.1.3) 
F= 3xi +(2x - y)j + 2k eoowð(0,0.0). (2.1.3)es sk 0VÖD Dod 

S.dr s Safsváw. 

ifF = (2x2 - 3x)i-2xyj + Ax k then Evaluate S, V. F dv, where V is the closed 8 

region bounded by x = 0,y = 0,z = 0,2x + 2y + 2=4 
F= (2x - 3z)i - 2xyj + 4x k, vöadw * = 0,y = 0, z = 0,2x + 2y +2 =4 

e S0g sðiw V eoawd , v.F dv o SADNADÁD . 

9. Show that (ax i + by j + cz k). N dS = (a +b + c),where S is the surface of 

the sphere x +y* +z* = 1. 

x +y+ z = 16vw GHödwsw S wowðJ,(ax i +byj + cz k). N dS == 

3 

(a +b + c) e ürYAD 
3 

10. Evaluate 9,(cosx siny - xy)dx + sinx cosy dy by Gireen's theorem where C is the 

circle x+ y = 1. x +y = 1.,3yodw C esawd gsbgoo) esrho 

cosx siny-xy)dx + sinx cosy dy K IAocivsw 

(PTO) 



SFCTION-B 

5X8-40M Answer the following questions 
11. (a)Prove that Q(V2) = {a +Dva multiplication of mumbers V2)=ta + by2/a,b E Q} Is a Ficid with respect to addition and 

(V2) = {a 4 bV?/a,h E 0} osA oosesroos-dáves sig 

e Ydw 

(OR) (b) Prove that every dcal7 is a prine Taea OSe deavsw K dobes swaisw e 

a)Slate and prove Fundamental theorem of homomorphism o King 

arbod»w 
(OR) (bPTOVe that an ideal U ofa commutative ring R with unity is maximal if and only 1f 

e quotient ring 
R 

is a Field., aD5 swesáw s8A Go&,33siai Sedbaw R 

öo U a
abs. R SMeoasd odove5 eoriseos essas os DadoDw s 

3. (ai)Find the directional derivative of p = x2yz + 4xz in the direction of vector 2i -j - 2k at (1,-2,-1) 
xyz + Axz'ssS (1,-2,-1)Dodsy sg .bas 2i -j - 2k d3»s), @sS gis 

ii) Prove that f = (x + 3y)i + (y - 2z)J +(x+Pz) k is solenoidal then find the value of P. f = (x + 3y)i+ (y - 22)J +(x+Pz) kS-O°awds bas » P Dws 

(OR) 
(b)Prove that grad(A. B) = (B.V)A + (A. V). B + B x Curl A +Ax Curl B 
grad(A. B) = (B. V)A + (A. V). B + B x Curl A + A x Curl B s» DAososw 

14. (a)lf F = (x2 + y)i- 2xyj then evaluate 9,F. dr where the curve C is the rectangle 
in the XY plane bounded by y = 0,y = b, x = 0,x = a 

F (x2 + y2)i -2xyj dvÁvey = 0,y = b, x = 0,x = a os S8»g 

ag sdosw Cwavá F.dr so sráYaw 
(OR) 

(b)If F = 2xz+ - x+ 1y2k then Evaluate JyF. dv, where V is the region bounded by 

the surfaces x = 0,x = 2. y = 0,y = 6,z = x2, z = 4 



2xi-NI yk eoi2)eAyu, 

FdV nedeous 2,y(hky-6,z x',z 4a0dUis 

heorem 15. (a) State and prOve Green's th 

(OR) (b)Verify Stohes theorem Tor 

and Cis its boundary 
half sur face of the sphere y?2 ) yz"j -y'z k, where S is the upper 

= (2x - y)i- yz -y"zR, to 5 
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Answer any FIVE of the following quest 5x4 20 M 
a boolen ring 2 

1Prdve that the characteristie erKcdsv 2 dso. 

ideals ot a ring R is an ideal of R. Prove that the intersectn 
of two, 

ideals e 

R eS Seawav alws, 
Jods esdor Gö 

. 1f f is homomorphism from a ring K O a ring s 

Seawiw R vod soavaw S o &s then prove that kerf is an ideal of R. 

generated by prime integen is a maximal ideal. 
4. Prove that in the ring. Z of integers, 

the ideg 

bodod. 
s. Prove that v=().ifY = X** and |F| = /z? 4+y?477 

fxi + yj+ zk oaw |Fl = x*+y2 +z 

6. Find the directional derivative of tne u x-y?+2z at P = (1,23) in the 
v=0 drod. 

direction of the line PÙ, where Q = (5,0,4). 
P=(1,23), 0 = (5,04) wavð P 3g FQ 6*6f=x*-y+2 aus, pes 

7. Evaluate F(t)dt,where F(t) = (t tH+2t3-3k. 

F)= (t - t)i + 2tj-3k eavo JF(t)dt sasfii 

8. Evaluate F. dr, where c is the circle x* * y' =l,2 = 0 and F = yi + zj + xk. 

F yi + z + xk vavo x2 + 2 =1,z = 0 »d ogw c 2 6F.dr sisiavs» 

9. Compute 9,(ax2 + by? + cz2)ds over the surface of the sphere x2+y2 + z2 =1. 

?4y? +z? =1 fvaw szodesa» S i,(ax* +by2 + ca*jds siafaus. 

10. Evaluate 9,(cosxsiny- xy)dx +sinx cosy dy by Green's thieorem where c is the circle 

x+y =1. 

x +y= 1 3ow c eavs f5 bagodo od ý.(cosxsiny -xy)dx + sinx cosy dy 

(P.T0) 



SECTION-B 

Answer ALL questions. Each questin. 
caries 8 marks 5 x8 40 M 11. a) Show that every finite integral 

omain is afield. 

(OR) b) Prove that the ring of integers Z is S a principal ideal ring, 

Fundamental theorer of homomorphism on rings. 

gosre seava 

12. a) State and prove 

o, rbosvsw. 

(OR) 
b) if M is a maximal ideal of the rinp of inte vcrs z then prove that M 1s generated by prime 

integer. 
goSe SvDA Z S M eosA eoads4h eddsw eovð M 2s oS sos 

13. a) Find divf and curlf where F= y2; + 2x2yzj -3yz*k at (1,-1,1). 

F=xyii + 2x*yaj - 3yz?k eavs (1,-1,1) 3g divf äsoaday curlf o Sa . 

(OR) 
b) Prove that curl(A xB) = A divB - B div A + (B. V)A - (A. V)B. 

curl(A x B) = A divB - B div A + (B.V)A - (A.V)B eo* irYW . 

14. a) Find J,F. dr where F = xyi +.yzi + zxk and the curve c isT= ti + tj+t'k,t varying 

from 1 to + 1. 
F = xyi + yzj + zxk ,f = ti+t2j4 t3k esaws, ta-1o
 t = 1 oss c e 

3gn JF.dr » Sfs. 

(OR) 
b) Evaluate JJJ, o dv where 0 = 45 x2y, vis the closed region bounded by the planes 
4x + 2y +z = 8,x = 0,y = 0,z =0. 

O 45 xy esyá, 4x + 2y +z = 8,x = 0,y = 0,z = 0 érUS sSODK oood 

gw v esaws JIJ,0 dv so sofsw 

15. a) Verify Gauss divergence theorem to evaluate J,(xs - yz)i -2xyj + zk). N ds of the 

surface of a cube bounded by the coordinate planes x = y =z = a. 

x = y = z = a ea s0e saw S2J,xs -yz)i - 2xyj + zk). N ds ss s 

eoora goBwá Kôdrdsw. 

(OR) 

b) State and prove Stoke's theorem. 
oóáv DSDo) ,driboáiw. 

. 
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