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RA-T0333
B.Sc. DEGREE EXAMINATION, MARCT- 2019
THIRD YEAR
MATHEMATICS (Paper - 111)
Lincar Algebra & Vector Calculus
(w.e.f. 2010-2011 Admitted Batch)
Time : 3 Hours Max. Marks : 100
SECTION - A
Answer ALL questions (4 x 15 = 60)

l. a) i) Prove thatanecessary and sufficient condition for
a nonempty subset W of V(F) to be a subspace is

abe Fand q,feW = aa+bfeW.

V(F) G0, orl 5 ae50808 1w 238 Sarosoath smd
a,beF oo a,feW =aa+bfeW
B5FE-D0RE) D00 O AERDOSOH.

i) Verify whether the vectors {(2, 0, 5), (3, -5, 8),

(4,-2,1),(0,0, 1)} are linearly independent in
R3R).

{(2,0,5),(3,-5,8),(4,-2, 1), (0, 0, 1) }0e0
R¥(R) &° 85508 0, 8080 ©)mahaoe $0 wSRiod.
OR
b) 1) Find the null space, range, rank and nullity of

the transformation 7. p? _y R3 defined by
T(x,y)=(x+y,x-y,).
S-2399 1] [PTO.
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T(x,y)=(x+y,X=),y) 7 0E;D0D0Es
TR —y R} G0, AR{,@O0B00HN, 023, DO
5963, HOBH i B 506508,

ii) T:U(F) — V(F) be a linear transformation. If

U is finite dimensional then the range space
R(T) is a finite dimensional subspace of V(F).

T: UF) —» V(F) &8 aer H058:550. U 50808
DOSRH WOFT0SRYSD wond V(F) &8
3:,08080 R(T) Ho0s DONREFOBTERW.

2. a) i) Find the characteristic roots and the
corresponding vectors of the matrix

8 -6 27
A=|-6 7 -4
L2 -4 3_
(8 —6 27
A=|-6 7 =4
éﬁgéo?mé&esaétﬁémw
_2 -4 3_
S0OAL) OFTD LB B62508,
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i) State and prove Cayley-Hamilton theorem,
8D-3eR0gd DEROBEDID Ht5, DO O HEPMO D,
OR

b) i) Show that in an inner product space V(F),
I(a,ﬂ)lsnall- |,8" forall @, eV .
V(F) @086 veposmdos® 98 a,f el o
()] <o 18] o0 5w

ii) Using Gram-Schmidt orthonormalization

process determine the orthonormal basis for
vectors {(2,0, 1), (3,-1,5),(0,4,2)} onR*— R3.

P0-6 Y00S5 HYBHIDABRA0D, HOIe
{(23 09 1)9 (3a _15 5)3 (09 4> 2)} © A0V R3-—>R3
&° 28 @002 BROQ E083%,08.

3. a) 1) Find the area of the surface cut from the
cylinder x*+z*=a*> by the cylinder

x*+y*=a’.

X+ =a" o3 d@DHo 08 x° +y’ =a’ed
ARHo Podousay HBISD Bns, 3eeBR0
062080,

S-2399 3] [PT.O.
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dx

i) Evaluate Ix+y

where C is the Curye
C

x:at2,y=2af, OStS2

Cix=ar’,y=2at, 0<t<2 o3 DEDD w0

dx
J x+y 0 530508,
C

OR
b) 1) Change of order of integration and hence

4 \4-y

evaluate _[ J-

(% + y)dxdy by changing the
x=0 0

order of integration.

S-2399 [4]

Scanned with CamScanner



RA-T0333

Ix—xd
ii) S.T. IJ = y=-—27r round the circle
- \ +y
x2+y2=1.
dc—xd
X'+ 3yt =1 ée)iSoaoa)é le " o
C x +y

O 5RHOE.

4. a) 1) Ifr=eé'(ccos2t+dsin 2t) where c and d are

constant vectors then show that

2
4y 24 50,
dt” dt

¢, d e JB vOFow 1 = €' (ccos2t + d sin 2f),

2
®ONB d : — 2dr + 57 = ) ®9 SRHoB.
dt dt
S-2399 (5] [PTO.
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N .
i) fa=x+y+z,b=x"+y"+2°,

¢ =Xxy+ yz+zx then prove that
[grad a grad b grad ¢ ] = 0.
a=x+y+z,b=x"+y" +2°, c=xy+ yz+2x;

o8 [grad a grad b grad ¢ ] = 0 @ Krerd)
WoHod.

OR
b) 1) State and prove Gauss’s Divergence theorem.
R S5 DEROBEN HHDOD DEPBOSS0,

1i) Verify Stoke’s theorem for F—_ y3i + X3

S-2399
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SECTION - B

Answer any Six questions (6x4 =24y

5. Show that the vectors (1, 3, 2), (1,7, -8), (2, 1, =1) of
V,(R) is linearly independent.

V,(R) ados, (1, 3, 2), (1,7, -8), (2, 1, —1) d&den axver
DO SRHOS.

6. The mapping T:V,(R) — V,(R) is defined by
I'(x,y,z)=(x,—y,x —z).S.T.‘Tisalinear transformation.

TV,R) - V,R)gsbonsm T(x,,z) = (x,—y,x — z)mw
K)déz‘.’.)oéa)éo&). T’ e HOBEHBR WRHOG.

co
_1

7. Find the rank of the matrix 4 =

o O W
S N AN

S~ N

L

2% A kS B85 A ddns, 530 DxROoSes.

S-2399 (71 [P.TO.
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S LetVobe an mner |‘I'l'(|'W' space over I and x»}’{%[/

Then prove that x, v are linearly dependent if
)= -

f@o F §3 V o @OégQgOéOOgO' LVE 4 @KD@"’O@ X,y LY}

ang Only |

FARNE @K)n,)esog LOTD 55 EOS @5"%5 ‘63036?:’)0 &Qﬁcﬁoo

K, 0] =[] || oo csmsoa.

¥=0 x=I
9. Evaluate ,[ j (x+y +1)dxdy .
y==lx=-1
y=0 x=l
| | | 1(x+ y+D)dxdy # 500,
y==lx=-
3 1 1]
10.If A= 2 4 9 , test for diagonalizability.
-1 -1 1
3 1 1]
A= i 41 ? a8, A qots, DG So890:0b
$-2399 J

8]
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If f=xp%+ 24 )

’;'_']'—3),!:2/\7 find diy /. curl [
pOint(l~—'1\ 1)' |

at the

f=0"i+2xyzj =35,
DOLR) LS EDA*0in,

*k ®aws div £ curl £ (1, -1, 1)

. IfF=(2x2—3z)i—2xyj—4xk evaluate jVXFdV,
v

where V is closed region bounded byx=0,y=0,z=0,
2x+2y+z=4,

F=(2x"-3z2)i-2xy j—4xk ®onx=0,y=0,2=0,

2x + 2y + z = 4 o3 DOV VoBy@oBSTHEo V @owad

IVX FdV s O22808.
4

SECTION - C

Answer ALL questions 8x2=16)

| 13. Define a vector space.

0O T0HB0EO &) a)dé&oéo&.

| S-2399 9] [PT.O.
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16.

17.

18.

R /\-'|"0333
Tvec .‘L“ l' 2-()1 ()
‘how that the system ol \LL..I(H ‘(‘ lcm) (} 3 |
Show ‘l‘)‘ Y (Q) is lincarly indepenc , Where Qi
(1. 0, D) ol V(& e
the field of rational numbet

V. ot (1,2, 0), (0.3, 1. (=1, 0, )00 @édasomomﬁm

{80 Q 3 x SPDOE.
8850 Q & avoay Aoy BOBFO

Define linear transformation.

o2 DOBBH (‘{Jtﬁéﬂ)oﬁo&.

State parallelogram law.

DEROBY Wetes To,000 QB DoTS0k.

DEes oS 9808 C3 00800tiness @ =(2,1,1+7) v
]| somop ¢, 08, OBRRS D55 Beorsod,

Scanned with CamScanner



RA-T0333

19. [fA=t2i—ti+(2t+l)k and B=(2t""3)l‘+/'-/k
find (AxB) atr=1,

A=tli—t j+(2t + 1)k sooatw B=(2t-3)i+ j—tk
oo =1 855 (A x B)' densss 8060050,

70. Define irrotational curve.

£f0p S35ER,E HEBO DE,L0I0k.

EEE

%2399 ' 111
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