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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION, MARCH - 2022
' CHOICE BASED CREDIT SYSTEM
THIRD SEMESTER
PART - I : MATHEMATICS
Paper - 1I : Ring vTheory and Vector Calculus

(w.e.f. 2017-2018) ,
ey Max. Marks : 75

SECTION-A
QePiW =
Answer any Five questions. Each question carries five marks. (5%5=25)

DB 0l PReD SIS0 Sipl. [0 [BHpS nih SR,

L.~ Prove that every Boolean ring is an abelian.
68 ar9chS Soaho DIHAD © AoSos.
2. Find the characteri‘stic of thé ring (Zﬁ;+6,x6) .
(Zores%,) Socbho cgBES SO0,
3. Define ideal and find all ideals of the ring (Z, +;,,).
&STY Qésﬁ)oﬁ), (Zgs +g5 %) 008 @50@@3 tmo‘ﬁ:o&.
dr d 2
4. Ifr=a cos fi+asing + at tan Ok thne find
4 dr d*r
r=acosti +asmt] +at tan Ok @03)5 -d—X~d—2 o EDRS08.
S.  Find the directional derivative of / = xy+ yz+zx in the direction of the vector i +2 j j+k at
the point (1,2 0)
S Eh o SO 008 1+2)+k 83 (1,2,0) Dot B BB B ETEOR.
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. s . 5 gy oy
6. I A=rier’j4(r~1)k and B =246k, find j. (A.B)dr.

Y 2 [ o ,
A=ti=rj4 =Dk 20D B =246k wopd L (A.B)dt Birdob.

7. If F =3xyi-»*j, then evaluate _[ Fdr , where C is the curve ¥ =2x" in the xy - plane from
€

(0,0) to (1.2).

F=3xi-y'j $8c» C o3 Xy - Soos® (0,0) $0o8 (1,2) $8% sod y=2x o
s |4 6 gsivson, |

8. Show that J- (axi +byj +C2k)-ﬁds = 4?”(0 +b+c), where S is the surface of the sphere.
S . .

S 636 R'¥o &5B8e0 NS I(axi +byj + czk).Nds = 4Tﬁ(a +b+c) SHod.
o3 : _ i

SECTION-B
_ DeFrism - 8)
Answer All questions. Each quesﬁon carries Ten marks. (5x10=50)
o B HErSine (o, (58 g 58 e,
9. | /a),/Prove that the characteritic of an integral domain is either Zero or prime.
O [$B%0 oEAES %) Bor (5% Homg ©9 AeroSol,
: s (OR/Eer)
b)/ ;:ove that a field Has no zero devisors. |
: é{_@"@g'%}‘éé PaToen B © 50650533'0::’)0&. |
10. a) Stateand prove any two élementary properties of the ring homomorphism.
| Soad SHERGE Gng SIS Dot DS o (74, Debotiol.
’ " (ORBw) '
b) Siate the prb;,'e Fundamental theorem of Homomorphism ofrings.
- Soad BHERGS Sme BEpomR) [T, AFBoKOR.
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. a) Provet Y TR N LR
11 . hat CUrl(Ax BY = Adivi - BdivA 4 (l?.\f‘)/i' (}1,\:’)!}_

UPICA S BY & Sotse 2y = o
Curl{AX By = Adivp BdivA+(BVYA—~(AV)B @D D6mhoisod,
(OR/Bor)
b Prove that erad{ 3% - N o T
) &'Od(A.B) Bl (BV) A+(AVYB + Bxcurl A+ Axcurl B
g"ad Z.E = B 3 3 = e i aad e s
( ) (B‘V) A+(AV)B + Bx curl A+ Axcurl B ©3 3&rHo<ot.

ca) IfF=dxzi_2; ' —— " ;
2. @) S A *+yzk , evaluate jF Nds where S is the surface of the cube bounded
S

Ii?’x: 0, x=q, y=0,y=p,; =0, z =q.
F =

o e
3T

.-— 2 v E
dxzi—y J+yzk $8csn § e38 x = 0, x=a, y=0,y = b, z =) z=ad
BORPS aBBBw0 S wawd | F-Nds Densy EbomrS08.
S
_ i ~ (OR/Bw)
b) If $=45x"y, then evaluate ﬂj ddv , where V is the closed region bounded by the
14

_planes 4x+2y+z =8 x =0,y =0,z = 0.
| ¢ =45x"y B V el 4x+2y+z =8 x=0,y=0,z=0 SereD é@aé@_é JoHB

@"oéo“m €0 _m ¢dv Q EHFPS08.
vV

13. a) State and prove Green’s theorem in a plane.
B008% (AS REpoSind> [HHD0Y, MrtioSed.
. . Q >
(OR/B)

b Verify' Gauss divergence theorem to evaluate j'(x3 — yz)i—2x"y +zk).Nds | over the

N

surface S bounded by the coordinate planes x =y =z=a '. )
S @38 x=y=z=a O AEPSE Serod K)Beacéﬁdé &30S0 ®oN3

I (x> —y2)i —2x%y + zk).Nds Qe é&aﬁ"zé_o&.
S .

' 3
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THREE YEAR B.A./B.Sc./B.Sc. (Home Science) DEGREE EXAMINATION, APRIL-2021

CHOICE BASED CREDITSYSTEM
FIFTHSEMESTER
PART -1-MATHEMATICS
Paper - 11 : Ring Theory and Vector Calculus
(Common for B.Sc.)

(w.e.f. 2017- 2018)
Max. Marks : 75

Time : 3 Hours
SECTION-A

QPN — o)
Answer any FIVE of'the following Questions, Each question carries equal Marks.
B wth BP0 TS [P, (6D [ K St KN eotwod.  (5x5=25)

Define zero divisors of a ring. Show that field has no zero divisors.

1.
BocHENE™D ey rase NED0D Darl Bochos® Gy rase S5 ErHE.
2.  Prove that every field is an integral domain
(58 SEs0 28 Hropo8 ($BE50 @ dirdoSod
3. Show that characteristic of an integral domain is either zero or a prime number.
&8 POl (BB orgBsimn DIy B (B5™S Bogy © HrHod.
4. Show that intersection of two subrings of'a ring is again a subring.
S0 Both dHBesme BEHED GHHODHIN GHHOBD TrHED.
5.  Iffis ahomomorphism of aring R into a ring R’ then prove that kerf'is an ideal of R
et Seodho R H009 Socho R'& 58058 ommd kerf o3s R Gng) eiigo o
SrHo8é.
6.  Find directional derivative of a function f=x-’-y~’ +22° at point P=(] ,2,3) in direction of the
line PQ where Q=(5,0,4)
P=(1,2,3), Q=(5,0,4) wond PQ 5 HIE° f=x’y*+2z Gw&) BB &0 £58508.
- 1-5-125 |P.T.O.]
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7. Find dvl,cwrll where fegrad (v y'+2'-3xyz).
f=grad (+y* 420 3xpz) oond cﬁvf’,mlé;am%m.
8. IfF=(x’ +y)i-2x7 andcurve C is rectangle in the xy plane bounded by y=0, x=a;
y=b,x=0then evaluate f Fdr
i o bk 0
F=(x+pi-2%] 8w ¢ o Hgsw xy Sosws® y=0, x=a; y=bx=0%
BOBEDS BESHBSED wows [ F.dr Denss b,
2. Show that I(axf+by}+czz).l\fds = 4§(a+b +c) where S is surface of sphere
Xty +z2=]
Xy +z=] o Gv¥) a8seo Swans [(axi+byj+czk).Nds = 4-;—(a+b +¢) @
08 s
10.. Evaluate (ﬁ(oosx siny—x)dc+sinx cosdy by Green’s theorem C iz 5. Cicle x*y*=1

@53 ?om;océéa’méa &I&@rAoD (}S(cos xsin y—xy)dx +sinxcosdy FHobod. agE C
BDIG x*y*=1 o HESw.  © -

SECTION-B
QePRdn - §)
| Answer the following questions, Each quéstion carries 10 marks
& Léo& o) @5@0%3 PNV ALY @°ofm?§:o @’a@ @%&és 10 5?63&@
. | |  (5x10=50)-
11. a) IfRisaboolean ring then prove that
i) a+a=0VaeR
i) g1p=0=a=b
iii) Booleanring R is commutative under multiplication .

R boolean Soabd i) a+a=0¥acR i) a+b=0=a=b i) hwss Hacd
) R D000 o $-5i»

it (OR) .
b)  Show thata finite integral domain is a field.
08 dropol (58 e eHBosR SBo8.
1-5-125 ‘
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12. a) Define ideal. Prove that intersection of two ideals of a ring R is an ideal of R.
SoinIRiElaleyshy

gD 00D, R Sedhsn @nd) BoH woge Hiso R e
©HH0BD DBrRoHEW.

(OR)
b)  State and prove fundamental theorem of homomorphism of rings
H00H JHErHE e ?ow;oéﬁ:ﬁn?\’n l:{)sﬁﬂ)oﬁ) DEFR0B0E.
13. a) Iffandgaretwo scalar pt functions, prove that
v(fz)=/ (V) +&(%)

i) grad(fe)=f(gradg)+g(gradf) or

i) gmd[f%gﬁg grad f - [ grad g |

f 08050 g BoX S Dot Eaﬁaoﬁww

i) grad(f2)=f(gradg)+g(grad /) or V(f&)= f (vg)+&(Vf)

ii) grad (;J:J: :;—z[g grad f— fgradg] DE720H8M
(OR)

b) Prove that Vx(AxZ)=V(V.Z)—VZZ
vx(AxZ) = V(V.'Z)—VZZ @9 QEPDOoSES
where S is the surface ofhe

14. a) If F= (x+y) 2xj+2yzkthen evaluate J‘F N ds

plane 2x+y+2z=6 in the first octant.
F=(x+y")i-2x 7 4 2y2% 080 2xty+22=68 62080 Fis® F) 06"
505D J‘ 7N ds Qe £58%08
(OR)
by IfF =(3x?+6))i- 14yzj+20x2°k. Calculate J’ Fdr alongthe lines from (0,0,0) to
(1,0,0) then to (1,1,0) and then to (1,1 1)
F=(3x2+6y)i-14yzj+ 202k oS f Far 9o (0.0 0) 008 (1,0,0) 558,
Soxd (1,1,0) 5% SO (1,1,1) 8% KeBoSob.
| [PT.O.
1:8-125 i
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15. a) State and prove Gauss divergence thcorem
PR @B58e DIPOSBK (BN DBFRHoBOG.
(OR)
b)  Verify Green’s theorem in the plane J' (xy+ yz)cth’dy where c is the closed curve
of the region bounded by y=x and y=;2

[(w+y’)exdy & S woposo wBisrEo8. ek coB6 y=x HBA y=r'c
38 B80S (HEEEN T Hoag JES.
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THREE YEAR B.A./B.Sc. DEGREE I XAMINATION, MARCH - 2022
CHOICE BASED CREDIT 8YSTEM
THIRD SEMESTER
PART - I : MATHEMATICS
PAPER - IIT : LINEAR ALGEBRA

(w.e.f. 2017-2018)
Time : 3 Hours Max. Marks : 75

SECTION-A
Qg - o

Answer any Five questions. Each question carries five marks.
BT 2D (HHEH BSrero sl (B8 B o Srtye.

1. Provethattheset w= {(x, »,0):x,y€ F} is a sub space of V,(F).
w={(x,5,0):x,ye F} 328 V (F) &PoSTEED © ArHOBos.

Prove that every non empty subset of linearly independent set of vectors is linearly

independent. :
2es 33650@55 {0 T %J"Z\’)?SO Q) &S e @SéoLéé JD8 @ Adroted.

3.  Show that the Vectors (1,1,2), (1,2,5) and (5,3,4) of R*(R) do not form a basis of R*(R)-
(1,1,2), (1,2 5) 85360'53) (5,3,4) e—9:60 (o&ée» R3(R) % RS0 ) © PNod.
The mapping 7 :V;(R) >V, (R) deﬁned by T(x.3.z) = (x-y,y-z). Show. that T is a linear

transformation.
T: V(IR) > V,[R) & T (x,y,z) (x-y,y-z) ™® Qésﬁw, TQ awer DBIYI0 © ol
croots of any diagonal matrix is same as its diagonal elements

5. Show that the characteristi
& Sr@E6%D DY Swrosren @ Wrod.

285 S(BE Gty EE Sreen,
Find a unit vector orthogonal to (4,2,3) in R®
R & (4,2,3) om0 HOoB S HHED EOFSod.

1.5-12 6 1) [P.T.O.]
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. " i J
Prove that, if «, 7 are two vectors in an inner product space V(I'), then

7.
Ja+ 80 + e~ A =2(lel +1AT ).
a,f o3I oy o 08 o0 0 V(F) SPD Dods BHHH0O vond
o+ £ 4= AL =2(Jaff +)4T) @0 Strwosol,
8 Let 7:R'->R? and 7;:R’ R’ are two linear transformations defined by
T v, 2)=3xdy-z), T,(x.p) = (-x,y). Compute T,
7:R'9 R} S08c5» 7:R'> R ane $S858308 N(x.y.2)= (x,4y-2),
B(x, ) = (~x,¥) ™ ARIY D 7,7, EHFSOA.
SECTION-B
Dgriisn - £
Answer All questions. Each question carries Ten marks (5%10=50)
o FHo Birerdsiven o, (58 B 6 Srie.
9. a) LetV(F)beavectorspace and let 7 = i . Prove that the sufficient condition for W to
be a subspace of V(F) is
i. a-pew forall a,feW and
ii. aoew foral geF,aew et
V(F) a8 ‘oaavoéc"éasw b v, W V(F) & eroSTESD SIS & cOCF’é_D
Qabsvo ;
I. to@ a—-ﬂeW 0% a,fel.
L. (58 geF,aeW ©5 goely SEBD.
(OR) @)
b) Prove that the union of two subspaces ofa vectorspace is a subspace if one is contained
in the other. :
28 JSBToSTESD G Botd sarosoegre n):-ﬁaéééém EFPoBTEID TF0od, o
GPOSTEm. BOE"E GaroSTwRS E5308 55T @ TSR,
10. a) Let #, and W, be two subspaces of a finite dimensional vector space V(F). Then
prove that dim(W, +W,) = diim W, +dim W, —dim(W, N, )
W, 5800 W, en H008 H85me Shaostesin V(F) % Botd éarodtrsren wand
dim(W, +W,) =dimW, +dim W, —dim(W, "W,) & d&r0oS08, : .
T (OR) (o) AT
b)  State the prove basis extension theorem.
S8 es ALTFOTRY [©5D0D), Abrdosod.
5-126 2)
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I1. ﬁ) Let U(r)

“) and V(I) t :
Provetth('r) t‘m)d ;: .lfw vector spaces and 7.1/ —y 1 is a linear transformatic
U(F) 50k V(i) “)"Im subspace of U(F) and V(F)I'c“s|w<‘cti':c]v ekl
DB R(T) " ;,5{52 Botd é@”oémmm) SIDSHT - 1/ _}KV ‘3’5 ?)’)’)
Qe U(F) $006im V(F) 0% adrosorge o D6r50wob.

b) Let p.gp ; (OR) @)
T(x,y,2) —- (\ ::R be the linear transformation
s Vee) =XV LYy—-Z, v+ 2
of Ran Y=z, y+z,x+y- 2z). Then find the Rank, Nullity and also find a basis
ge and Null space of T. ;

por

PGB 555, N(T)
7

defined by

T:R? 3 %
S ;g awes POBGSD T(x,y,2) = (x+2y—z,y+2,x+y—22) ™ FET T G,
T3 TRy errlo Hdohy 58, Grged> EHTHL.
e 2 1 2)
. a . I . Lo |
erify Caley - Hamiltanian theorem for the matrix =5 3 21|
1 0 -2)
2" 9,
A= -
503 3 | smpse 8b - BogS 2oy POSFEOS.
I ; I ' O 8
(OR) @)
31 1]
12 4 2]
matrix
1 1 3|

b) Find the eigen values and the corresponding eigen vectors of the

o FEESIHEOre HIY) TERS “Bden EHS08.

2 SREED SRS D
Schwartz inequality. -

State and prove Cauchy -

13. a)
658 - G ORETHED (BB, DErR0S0B.
| o B o (OR) Ew) .
by If U,V are two vectors ina complex inner product space with standard inner product.
then 4 <u,v '>=  ||u + v“2 - “u = v“2 +1“u + i_v“2 —i “u - iv“2 :
UVen ‘éoég 088 Qa);décééoé% Both ¥BEer NS (DR woBBen0 B
4<u,v>=|ut i —.v||2 tiflu+ ivl|2 —illu —i| ©R DET0B0E.
o e .
i -
 1-5-126 ®)
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THREE YEAR B.A/B.Sc./B.Se. (Home Science) DEGREE EXAMINATION,
APRIL - 2021
CHOICE BASED CREDIT SYSTEM
FIFTH SEMESTER
PART - I : MATHEMATICS
Paper - I11 : - Linear Algebra
(Common for B.Sc.)

(w.e.f. 2017-18)
Max. Marks: 75

Time : 3 Hours
SECTION-1
- ES - 1
Answer any Five of the following questions. Each question carries equal marks.(5%5=25)

Bod pEee® 2T o FEeS Sreto sl 50 [ W Srtyed SO0
BOLOED S e L S
Show that field is regarded as a vector space over the subfield. Is converse true.

1.
g, aRFED Gy BB TOSTHD © FrHol. B DBTEEHT0 Dedr.
2. Prove that Intersection of any two subspaces is also a subspace of vector space V(F).
Jsdsm Grre arodTdn ©HHOB

sazosoedsn V(F) &ng) ot SPoET TR

SeHol. _
ependent vectors of vector space V(F) then prove that

3. If ap,y are linearly ind
a+p,B+y,y+a are also linearly independent.

a,f,y e V(F) HBBOSTHID T ewey Aoy “BIen
EreotHdmy - — - o
6) with fcspect to the basis set (x,y,z) where x=(1,1 2),

oawd a+f.frrrra ™

Eoee eoaawﬁ‘ﬁéogfgaae% Q

4. | Find the coordinates of @ = (2,1,—
y=(3”1,0)9 -Z=.(2$07'1); AR ' |
,1,-6) &8, NEPen B

x=(1,1,2), y= (3,-1,0),z= (2,0,-1) eerdo csegég a=(2
n then show that null space N(T) is subspace of U(F).

5. IfT:U—V islinear transformatio
T U — ) 0050 exoerBBSED wond draoscedsn N(T) %56 U(F) 8 adrodoan
©HHoBd SrHol ‘.

1-5-126 (1) [PT.O.
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s

e

J . . RZ SUCh [ha ’ , ) an
it p“(;i”y the linear trﬂ"s’o”ﬂﬂ“()n 7 ‘R i
s Describe exphic

17(1,0) = (0,0).
TR R EDerSOSYSE T(2,3

7. Solve the system of equations x+3y =

= (4,5) ® 17(1,0) = (0,0) wditn S5,
o A»--n‘z--:w.m,::o.
02 "‘}< v

o q 1w D202~ y4-4z OX ”y+
x+3) 0;2x-) i orthonorma' set of vectors is linearly

8. In an inner product space V(F) show t

independent. 8 s
§3°001) el Pl ),
V(F) sosgerosoeitins’ womrfoon $odos 608 $08 e F3E0TE .
SECTION-1I
RS - 10
(5%10=50)

Answer All the following questions.
o). E.’Jéoé DSgRdSmen (FPasosm.
9. a) LetV(F) be a vector space. Anon empty set 7 c v/ . then prove that the necessary and
sufficient condition for W to be a subspace of V is abeF and

a ,BeW=>aa+b,BeW

V(F) $om08otio 580 1 < - 586 as6s, Vi W adrodordss 5

BIELLS Do DD a,b € F $86 o, fe W = ag + bf € W 0 Do m
(OR/&w)

b) IfSis subset of vector space V(F) then prove that

@w&
TIPS

Lo Si isasubspace of V & L(S)=§

ii.  L(L(S)) = L(S).
V(F) 3659050778 S 2,8 55208 wand
. V8 Stirosorto o L(S)=S

N T o ....0\ Ll
)= LD )V w0l &

10. a) If V Is vector space over a field and W is subspace of V then show that

Y
,",,";{V"‘W/VEV} formsavectorspace overF.

Va8 FEop $bmodtio W,V adosoodo wand -;%={V+W IveV} o¥

BBTOSTR) DEHSD S,
(OR/8er)

1-5-126 @
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2,
%@ ¥
o p) W ad W, are two subspy
) ‘ 2 4T€ tWO subspiceg of finite dim
ensi

 dim, +W,) = g on A
TR e ) =dim W, +dim W, - dim(n Al vector space V() then show 't‘mt

MaV/A¥

1

dim(W, = dj
( |+W2)—-d‘mu/l+dimW2_dim(W W
" lm 2) @3

1. a) If W is a vector subs
) ubspace of ve
(3,8,-3,-5) find dim W and basi:t::? space V (R) Basis of W is (1,-2,5,-3) (2,3,1.-4)

VOBTOSTESD V (R
) % e &
(3,8,-3,-5) wowd  d; o¥TEitn V(R) 6§
A dim W s R PG (1,-2,5,-3)(2.3.1-4),
_ 2636% R\)/vé ¥, eTRSEn B, -
b) IfT: ‘ol ™)
) e b?(R) = V3(R) is alinear transformation defined by
_I(a,b)=(a+b,a-b,b)Va,be R then fi
0,a-0,0)Va,be ind R(T),N(T),P d verify .
Py 4+ 4(T) = dim¥ ind R(T),N(T),P(T),y(T) an verify -
T :V,(R) — V;(R) 28 axoesdB55:S @ond T(a,b)=(a+ba -b,b)¥
R(T),N(T), P(T),y(T) Eofosn $dan P(T)+7(T) =dimV

W N £
; O Both éFrosorgroond
Loy dm.

a,beR ™ VDD
o BBIFEED

| e _ 6 -2 2
12. a) Find Eigen values and eigen vectors of matrix 4={-2 3 -1}
2 -1 3

6 -2 2
=2 3 1) gopg Gk g omenen, RS oo BOTH
2 -1 3 ; .
ST B een)
(unowyy
b If fnétrix<)4=u 5 3 3 |verify cayley Hamilton theorem. Hence find A
-1 0 -2
2 1. 2.4 .
so@s A= 5 3 3| owd 30 - WS WEOTRY 4BETd ST
-1 0 -2
B RP0a0.
.1

(3)
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13, a) Proyethatif o and g are vectorin a unitary space the s

“]‘

”a+ﬂ" —"a ﬂ" +l”a+1,5" —1”a 1/3" =4(a,p)- Ay 4
éao)a"oéo"éoés o 0050 B en S Botd ‘oaéeaoaaé&c is)gm
230
"a‘Fﬂ" -"a—ﬂ”'..+z."a+zﬂ" —ifla- zﬁ" =4a,f) @0 D
(OR/Bo»)

~ b) Stateand prove Cauchy - Schwarz’s inequality.
N - Ea‘zgg @(oo“arzéézéa Eoé&o:".) K)timao:‘ﬁo&

e e e
R e
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