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THREE YEAR B.A. DEGREE EXAMINATION .— OCTOBER/NOVEMBER 2018
CHOICE BASED CREDIT SYSTEM
FIFTH SEMESTER
Part I — Mathematics
Paper III — LINEAR ALGEBRA
(Common for B.Sc.)
(W.e.f. 2017-2018)

Time : 3 hours » Max. Marks : 75

SECTION -1
RS - 1
Answer any FIVE questions.

DD D& (HHOR wTRen FEOB0.

(Marks : 5 x 5 = 25)

Define linear span of a set. Show that the linear span L(S) of any subsets of a vector
space V(F) is a subspace of V.

5208 B, aee B 0D, V(F) eito IBTOBOEN B0k, G808 S Gk wer

:)ésg L(S) ©30958 V &° 08073 ed 507306.

If S={a,,a, a,} be a subset of the vector space V(F).If o; € S is linear combination
of its preceding vectors then show that L(S) = L(S") where S'= {0,005, 0L;_1, 0, " Oln } -

V(F) e 5830800508° S={a,a,,a,} &8 SIVY. LI 63 H000K0% -
farose  werdo@drKan g eS  edey  LS)=L(ES) o0 B0k, BE),G

1 '
S'={or;, 005, 0 1,044, O } -

Let V(F) is FDVS and S ={#,a, ,} a linear independent subset of V. Then show
that either S itself a basis of V or S can be extended to form a basis of V.

V(F) 0058 58208 $8507en 3B70H0ddn 08akn S = {a,ay -, 08V S° avoer
agséoLéé &390 ©ond S N8 SEeEiw a@éﬁuoé Sor a0 V By, eprdore
D3BoDHV D BoEHod.
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Show that the set {(1,0,0) (1,1,0), (1,1,1)} is a basis of ® (¢). Hence find the coordinary of
the vector (3+4i, 6i, 3+7i) in d%(d).

{1,00) '(1,1,0), AL,LD} e d3(() DoY), eTvR0 @ 37 dX(d) S (3+4i, 6i,3+7i)

SRODEE Do), DESoen E308%08.

Find 7T(x,5,2) where T:R®>R is defined by T@,1,D=8," T@1,«8)=1,
7(0,0,1)=-2.

T:R >R T(L1L1)=3, T0,L-2)=1, T(0,0,1) = -2 ™ 5OY T(x,y,2) o £308%,08.

If U(F) and V(F) are two vector spaces and 7':U — V is a linear transformation. Then

- show that null-space N(7) is sub-space of U(F).

U(F)208an V(F)en 3otk 58w odoedenr 58050 T:U-SV ¥ 3PadH J8I8S0a0d

BIRoBTEI0 N(T) 08058 U(F) & érosoodsn e JrSod.

1 1 2 3
i 1 3 0 ;
Reduce the matrix 1 -2 -3 3 to normal form and hence find its rank.
1 1 2 3
1 1 2 3
1 3 0 3 -
i =B . L R JBER v EIrSoStHE 5078y, §%30 5085708,
1 1 2 3

Solve x, +2x, +x, =2, 3%, +xy 203 =1, 4x; ~8x, - x, =3, 2x) +4x, +2x, = 4,

X 220+ %, =2, 3%, +x, - 2x, =1, dx, - 3%, ~x, =3, 2il+4x2+2x3=4 FBoBod.
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9. (a)
(b)
10. (a)
(®)
11. (a)
(b)

{

QV (R) » V;(R) o  200erB8583:0 T(a b,c,d) = (a b+ ¢ td‘“‘m— 2c-d,

I

SECTION - 1II
Dereidoo — 11

v

Answer ALL the following questions.
©Q) (5% HTWe) [EPANIN.

(Marks : 5 x 10 = 50)

State and prove the necessary and sufﬁment conditions for non-empty subset W of
a vector-space is sub-space. (2 +8)

V(F) e BBTOBTHINS®D, é.r"ﬁééé E5008 W @008 &arodordsn -SPHEeR8
9355, Jo°se) DADNITON IO DEITDOD0G.

Or
If W, and W, are two sub-space of vector space V(F) then show that
LW, uW,) =W, +W,. - (10)
V(F) 58%0osoessns’ W, W,e0 30t G007 e 0D LW, UW,) =W, + W, &d
BeHod. . "

If W, and W, are two sub-space of FDVS V(F) then show that
dim(W, + W,) = dim W, + dim W, —dim(W, nW,) . ¥ : 10)
V(F) &0 38208 H58357e $EBTOBTEINS® W, 0B W, eo Bocd Gr0BTTO)
wond dim(W, + W,) = dimW, + dim W, - dim(W; " W,) ed BeSod.

Or

Show that any two bases of FDVS must has same number of elements. (10)
2.8 58208 H85I°e HBToBTFI0 GBoE); 9 B0 sprTreStd Kureste Kaoa)zg VAT

@ 37906,

State and prove Rank-Nullity theorem. 2+ 8)

§h 8-y A0 D820, DETDOVOE.
Or % # )

If T V —‘/ (R) is a linear transformation defined” ™
T(a +c+d, a+2c—d, a+b+3c— 3d) for a,b,c,de R then ﬁnd‘range
raxﬂ( space and Nullity.

b+3c-3d) a,bede R 2508 T, 5%, éj"ééoéo“ém.) ArRgBoRd
£3087,08. ' 7

_ 7.0 %
f?,g(__‘-.._“_ 4 “

g

et
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12. (a)

(b)

13. (a)

(b)

Find characteristic roots and the corresponding characteristic vectors of the matrix

[ 8 -6 2

LB el @+7
-8 =4 B

8 -6 2

-6 7T -4 | o HQE By, oEBRY Sreren HoBdkn  er¥ls 8%
| 2 -4 3 |
55085, 08.

Or

State and prove Cayley-Hamilton theorem. 2+ 8)

Bd-SveS QLT DYV DET*DOVOCE.
(5 [~

If a, are two vectors in an inner product space then «, f are linearly dependent
iff [<ap>|=[a] |£]. 10)
a, feo @oégagoéovézsné% Both HBEBen wod a, f e ST ioren 5PN
|<a,B>|=|a| | B] 008 eStgy, Soogs daHsoHm ed drrbod.

Or

If u,v are two vectors in a complex inner product space with standard inner
product then prove that 4 <u,v>=|u+ u.l2 ~lu- u"z +ifu+ iu”2 —ifu- iu“z. (10)
v o0 Soff LoBEroBTUINGT Bot BBIy waNd [S5eeoBLRIN ks

4<uv>=|u+ u||2 —Ju- v||2 +ifu +ivu2 il —iu”z &R BIN0G.
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THREE YEAR B.A. DEGREE EXAMINATION — OCTOBER/NOVEMBER, 2018.
» (CHOICE BASED CREDIT SYSTEM)
FIFTH SEMESTER
Part I — Mathematics
Paper II — RING THEORY AND VECTOR CALCULUS
(Common for B.Sc.)
(W.e.f. 2017-2018)

Time : 3 hours Max. Marks : 75

SECTION - A
ES -9
Answer any FIVE of the followiﬁg.
DD DA (FHOK BT RO
(Marks : 5 x 5 = 25)
Define zero divisors of a ring. Show that every field isintegral domain. (1+4)

DOAHBNS" By FrEsed DE50I, (I8 FBID Frgros [FBEH SHBRED BIHod.

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

oot @hol), s D5D0D, 2 FTrgos ($B0 Bw), CEBERD HF Sopy Bov
BIPO5900 @ BorH0d.

Show that the Ideals of a field /" are only {0} and F itself.
F &0 §08° {0} 308050 F o0 3@ eststres &0 357508

If Z«/Q:{mwu/i/m,n gZ} be a ring under addition and multiplication of numbers.
Prove that f :Z\2 - Z\[2 defined by f(m+n\/§) =m-ny2 is an automorphism. 5)

ZNZ=nen2imn ez} omond Sofen 005 HesEhme SRy HOALHD  @ond
f:Z2 522 %5 fm+ny2) =m - 02 ™ 250% 36 H5000 BoogErSBen 6D Br50a.

Show that intersection of two ideals is of only ideal. (5)
BOch e5e5TRO PESESD BEGHI0 6D BP0

[P.T.O.]



10.

11.

Prove that Vr"=nr""27. ‘ (%)

Vrt=nr*27 ed 357508,

Find divF and curl F where F=x2i-2y°2* j+xy*zk at (t,-1,1). ) (5)
F=2’2i-2y°2% j+xy’ 2k eond (1,-1,1) 58 divF 208050 curl F devden E08%,04.

If F=3xyi-y%] evaluate JF-dF where C is the curve y = 2x” in xy plane from (0, 0)
c

to ‘(1, 2). (5)

F=3xyi-y*]j eond jF-dr Do E0EY,08. A, C 0038 y = 22° 0 xy B0HS
c ) : .

(0, 0) o8asn (1,2) © ég DY DEH0.

Show that j(axf +byj+czk)Nds =43—”(a+b+c) where S is the surface of the sphere
! :

-

‘x?+y? 422 =1. (5)

f(axf +byj+czk)Nds =4?”(a+b+c) oD Brdod. AE S o8 2% +y +22=1 e

S
A% &58B8050.

Evaluate §(cosx siny —xy) dx + sinx cosy dy, by Green’s theorem where C is the circle
c
224y =1. ' _ (5)
LRSQ i)cgoém:ém&f'ﬁo& §(cosx siny —xy) dx + sinx cosy dy 80%08. 3Y),¢8 C 0058
c

22+y? =1 o JyBd.
SECTION-B
S - @
Answer any ALL questions.
Q) (908 &I EPAORW.
(Marks : 5 x 10 =50)

(a) Prove that Z(i) ={a +ibla,be Z} of Gaussian integers is an integral Domain w.r.to

addition and multiplication of numbers. (10)
Z(1) ={a +ibla,be Z } &0 THOHS @“’%ﬁos"e) DY DoER, Kes5eER0e 65')%5 T’.gy'%éog
B850 9 557504, -
Or _
2 1-5-125



12.

13.

14.

(b)

(a)

(b)

(a)

(b)

(@)

(b)

Show that a finite integral Domain is a field. (10)
$820% Jros (HBED FBD0 0 BIS508.

If V; and V2 are two Ideals of a ring R then VUV, is an ideal of R if and only if
VicV,or V,c V) (10)
R &) $0003508° V, So8atn V, e Bocd &ETHe @odV, UV, 8830 SHE08
V, cV, 800 V,c V, e0mos8 edi, 5o 9a55oin @ drsod.

Or :
State and prove fundamental theorem of ring homomorphism. (2+8)

HoaH FRodIeSEe SaTre ﬁ)tgo@xa DED0D DEITDoDOE.

If @ is a constant vector, prove that

BRT. 3.9 ). . ‘ (1)
r

curl

E__8 3r(a 7) 09 37508,

a B $6% wowd curl 2L =
4 r

Or
Prove that Vx(VxA4)=V (V. 4)-V? ' ‘ (10)

Vx(VxZ):V(V-Z) VZIA e dehod.

Evaluate IF N dS, where F=zi +xj-3y*>2zk and S is the surface x?+y2=16

included in the first octant between z =0 and z = (10)
F=zi+xj-3y’zk 208an x%+y* =16 ex0 S &365e800 3083 06" 2 =0
20800 2 =5 © Boc55 Hockowey [F.N dS deod 508908

. S

Or
If F= (3x +6y) —14yz;+20xz k calculate IF dr along the lines from (0 0, 0)
to (1,0, o) then to (1,1, 0) and then to (1,1,1). (10)
F=(3x*+6y)i ~14y27+20x2°k eond [F-dF 20559 (1,0,0) to (1,1,0) to (11,1)

© 3085 D S8¥ e Joad 587,08,

3 1-5-125
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15.

(@

(b)

State and prove Green’s theorem in a plane. (2+8)

SRoBeos® AY) RAETOBRY DEGD0D DETDOBOE.

Or ) :
Verify stoker theorem for A = (2x—y)f—yzzj_'—yzzl;, where S is upper half surface
of the sphere x*+y+2%=1 and C is its boundary. (10)

A=(2x-y)i-y2"j-y'2k wond &) dopowrry 98 Brted. ayd S o038

x4yt 42" 1 00 R8 D09 e dsBsew.
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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION/DECEMBER - 2017
CHOICE BASED CREDIT SYSTEM
FIFTH SEMESTER
PART - I - MATHEMATICS -~
Paper -3 : Linear Algebra
(Common for B.Sc.)
(Wef 2017-2018)

Time : 3 Hours ‘ Max. Marks :75

Section - I
ES - D
Answer any Five questions. (5x5=25)

3D o Bt ssrae La‘d&»én

1. State and prove the Necessary and sufficient condition for non-empty subset w of a vector
space V' (F) to become a vector sub-space.

V(F) % $85080606%0 Sramss &b HDB w oHsd (6T adosoess SOl
esaééegé, Kno‘gt:’g QoD H0DH QBDoD AEeRoUBos.

2. Define Linear dependance and Linear Independence of vectors. Show that

{(13,2),(1,-7,-8)(2.1,-1)} of ¥,(R) is Linearly dependent.

ewer ol amerdngolds $BFoH 05900, {(13,2),(L-7,-8)(2L-1)} e VR)y &6
) .
BB awesBbre 09 SrHod.

3. IfV(F) isFDVS then show that there exists a basis set of V

V(F) 56008 505 38m0scEHon8, V &8 eprs S8 SHREDD B0l

1-5-126 1) [P.T.O



4. Finda linear Transformation in T:R* - R? suchthat 7'(2,3)=(4,5) and T(1,0)=(0,0)

T(2.3)=(4,5) ®Baw 7(1,0)=(0,0) ertsey T: R - B &% ewerissess E6eSol,

- 5. Define Null-Space of Linear Transformation T :v—V is linear transformation then show

that the Null - space N(T) is sub-space of V' (F)
Dt OIS o) ErTOBTH> > DEPVOBB. Ty sV mverdOSESSnE N(T) %
Eegodoin V(F) @8 adrosordsin o $rH08.

1 -1 3 6
6. Reducethe Matrix 4=[1 3 -3 4 i
s educe the Matrix 5 5 4 to Normal form and hence find its rank.
1 -1 3 6
A=|1 3 -3 4

o SPBED vdoon ErHoS® S8y B8 E5H85H08.
5 3 3 11 _: 0 gs?’

7. Solve x +2x,-2x, =0, 2x, - x, —x, =0, x, +2x, —x, =0, 4x, —x, +3x, — x, = 0 >HOSOA.

1 -2 2)(2 -12)(22 -1)|.. _ ]
8. Prove that $= 3373 ) 5"3‘,3} ~°%° 5 | is an orthonormal set in R*® with

standard inner product

s=[EZ2 2|21 27(2 2 - " :
U333 )\ 30303 )1 3033 )| o908 R &0 Eheodtpin )iy eoerd

0 J& & SrHod
Section - I1
Answer all questions. (5x10=50)
o) BHoH earaven Emd&né»
9. a) Show thatunion oftwo sub-sbace is a sub-space iff one is contained in the Auer.
Both aFoBTHe SaRHSEn DoSTHED TEEI8 288 HEEPIE S5 ©HIHO
5, Hovd ohEn @ SreHod.
" OR/8w
b) " Define Linear combination of vector and Linear span of a set. Show that the linear
span L(S) of any subset S of vector space ¥ (F) is sub-space of V(F).
6o awerdo@rrdn HBA e DEY e JKN0D, V(F) @Bk 4538 $
BwE) awey QEY L(S) o3 V(F) 95 363080°erd8 arosStegHnd tirbod.
1-5-126 , )



10. a) Let V(F)is FDVS. Show that any two bases of V have same number of elements.

V(F) %56 58508 H85men 588 080°¢50 e@and V &°0 O3 Both egrore sivese
Dogy £Srdsn o SrHol.

R/8we
b)  Letw, and w, are two sub-space of R* given by w, ={(a.b,c,d)/(b-2c+d = 0)},
w, ={(a,b,¢,d)/a=d,b=2c} . Find the basis and dimension of w;,w,,w, ", and

hence find dim(w, +w,)

W, W, R & Bokh adodoreren w={(abcd)/(b-2c+d=0)},
w, ={(a,b,c,d)/a=d,b=2c} ocB w,w,, W, "W, © SRS 5B BOLPePEs EHFY
dim(w, +w,) Qe EsHo8.
11. a) State and prove Rank-Nullity theorem.
Eelgs - B8 Brposrd) AVoD JErHoSod.
OR/&er
b) IfT:¥,(R)->¥/(R) is Linear Trans‘ormation defined by
T(a,b,c,d)=(a-b+c+d,a+2c-d,a+b+3c-3d) for a,bc,deR verify
(1) +0(T) = Din¥(R) |
T:7,(R) > ,(R) o Goasbs65s
T(a,_b,c,d)=(a—b+c+d,a+2c—d,a+b+3c—3d) ™ 80N abcdeR
p(T)+0(T) = Dim¥,(R) % %6:0508,

12. a) State and prove cayley-Hamilton theorem.
BD-5FDeS Arposrd) AGND AEFBOBOE.

OR/8we |

. !
! 6 2 2
b) Find eigen values and eigen vector of the Matrix _22 3 -1
-1 3

SmBE Gng) WKS Devder HBA PXS $BFer EHEH8.
1-5-126 3




13. a) Inaninnerproduct space V(F), show that |< @, 8 >\ <|al|.|B|, Va.BeV .

V(F) o% sosgzroscgod® l<a,B>|<|a| |8, Ya.BeV o srsob.

OR/8

b)  Define orthogonal set and orthonormal set show that in an inner product space any
orthonormal set of vectors is linearly independent.
oo $HBAH ©0grd 0B JHODH KD, BoSLEROSTHoE™ Lorrd vow HB¥e
DS ee 335650@‘303 ® $HrHol.

+4+++

@







