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VECTOR CALCULUS AND FOURIER SERIES

_ Mammpm .75 marks
: PARTA;(IOx 2 =20) |
"Answer'ALL the questions.

¢ eranig SieTQeuaryetel ey wHPID k &Gﬁvug
‘wpr araw araflar V(kg)=k(V4) erar .lﬂ@l_(ﬂ '

If ¢ is a scalar point function and kisa constant
then prove that V(k¢) k(Vg).

fgapoT Apfwer GIJ@'TU-!QL

Deﬁne irrotatienal vector. -

F =3x? yL ——4xy j+2xyzk Greuﬂab dwF Gers.

Find dwF where F 3x yz -4xy J. +2xyzk

-

F aaiug g a;m.':q LOGHTL_aoLh Grenﬂcb Vx_'F STeRTS.

' If F is a conservative force, then find Vx F .

16 SCCMM 7
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f@)=a aep &rrrﬂSﬂw
: .,qnﬂu_ur mser ATy snans.

@wGLrsey Cappsms apss.
State Stoke’s theorem.

F—x2{+y27+22£ oHpib v crmug 0<x,yz2<1
@QULJL_I_ Ggrr@ﬁ cre‘oﬂm HJ;V Fdv AL srers.

' Evaluate HLV Fdv if F= xz+yj+z2k and if

" v is the volume of the region enclosed by the cube _‘

0<x,y,z2<1.

@rie LiueL. smiepu euenTWI.

Define even function.

xcosx - aramp s - (-7, n') @mL.QamﬂuS}w ‘
ssyfluir Agrer wmpr 2 MilIL| Srens.

Find the constant term of the Founer series of

- xcosx- in the interval (- z, 7;)

Mqrﬂu_:rr Qsnenser ng__cm,r (o, n') @m;@maﬂuﬂs‘o
QsrLeny sreams.

- Write the formula to ﬁnd the Fourier cosine senes )

in the mterval ©, =).

(©, l) @m;@waﬂuﬁ]m

Find the Fourier sine series of f(x)= a in.(O, .
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PART B— (5 x 5 = 25)

Answer ALL questions choosing either (a) or (b).

1L

" Find the

Cp=x+xy’ +yz crmm snirQer (0,1,1) eremp

umaﬂuﬂm 2 +2j-k erenp Sengufe é]a»a

afls Cgretperas ser® i

directional  derivative of

¢=x+xy’+y2° at (0,1,1) in the direction

(<)

12, (1)

of 20 +2] —k.

Or
F=oxi+y +2k LDﬂ)Q]lb‘ = erafled
1\ -7 R |
V;)zr—scrm;ﬂ@&

If 7 is the position vector 7 = i+ yj +2k and
[F|=r then show that V(—l—) =T,

V¢ = (6xy+z )(+(3x —z)] +(3xz y)l;’
aafler ¢ eow ascm@é\lq,

Find ¢ if

-

V¢ (6xy+z.)z+(3x —z)J+(3x.z. y)k. B

Or
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13.

(:2[,)

f (y+y +2z )L +(x+z+2xy)] +(y+2zx)k
GraTLg) &MLy el erefléd algm é{GTG\ﬂL.G’D
Speer srams.

If

Fe=ly+y+ )i+ (xt 2+ 2x9) ] + (y + 221)k

(=)

(<)

is conservative, then find its scalar potential.

s eremug x 2192422 =a® earp Canengded

LJI)’I.IL.] sravﬂa) Hr nds=4m’® eens sT_{.

Show that J. J. r- nds 4m? 1f s - is the surface

ofthespherex +y2+2 =a? :
Or

A=zyi +yzj +2xk &8 doGLﬁésdp Capps®s
shumt, @& s ererug x+y+z=1, x=0,
y=0, 2=0 gdu gamisdr SPbHS u@ﬁuﬁlm

©Upiy D@D

Verify stoke’s theorem for A = 2yi + yzj + 2xk _
taken over the triangular surface s in the
plane x+y+2z=1 bounded by the planer
x=0, y=0, z=0 and over its boundary.
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(c%) f(x) x -@? &mqaﬂm& Sagflu m&eirr anrn_snu :

14. (Ia.) f(x)-—(fr x) erafle, (0 27r) @mt.@euaﬁu.‘ﬂcb
‘ : (0 D) @mt.@suaﬂuﬂm ST,

‘ ..le__{,rﬂturr ng__ewas ENeRTS,
‘Find the Half- Range Fourier sine- ser1es for

If f(x)——(fr x), find the Fourier series of )= x in (0 N

,penod 271' in the 1nterval ©, 27). ,
' PART C — (3 x 10 = 30)

. Or . ‘ '
o) f (x) (1 O<x<=m . rﬁu.ur'r P \ o Answer any THREE questions.
% 10 z<x<2rx "% hed ’ ‘ ' v
_Qu@]. o ’ 16. Vi = n(n+1r"? cens ém.‘.@.

Obtain the Fourier series for the function ,
' Show that Vr* = n(n+1)r" 2.

ey 1 O<x<x
f(x)’{o r<x<2n’ L e s s
; S - 17. F=(x+y)i+xj+zk wppd s oremg pdu-
| 0szsZ | o %=0,y=1y=0,y=12=0,2=1 gomhsar GYbS
15. (&) f(x)= Tl ar syl enger " - . .
( ») () pex Fers<n B ‘ : sarsgirsflen  gerd eraflew IJ-F-ndsfsbr wdllienu
: g T T : ’ : R ,
Qsm_eys snews. - » - andns.

"Find ~the Fourier sine series of -
r ' . Evaluate HF nds if F= (x+y)z +x) +2zk and s
] % 0<sx<— 4
flx)= .2 s the surface of
gz Tixsn i _ is the: surface of the cube bounded by the planes
| .2 _ . x%=0,y=1,9y=0,y=1,2=0 and z=1. '

Or
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18.

"19.

20.

j(xzydx +_ydy)—e'$@ & Rebreiv Gg@mﬁmg sfumf. @ﬁo‘o
C eramug y=x wpgd ¥ =x cg,eﬁtu QUENETELHET
Pl LUGH G-

" Verify Green’s theorem in the plane for the
_ 1ntegra1 j x2ydx + ydy) where 4C is the curve

' enclosmg the region R bounded by the line y=x

and the parabola yi=x.

f(x)=|cos x| -er :.H,lﬂur'r @smevy (-7, 7)
Qe Qeuafiufer efifleunss. ’ .
Expand f(x)=|cosx| in a Fourier series in the
interval (- z, 7). ’

f(x)=xsinx -er  se@yelens Syfwi  Csreanger

Qsm_ey (0, 7) @er Qauafiuie srams.

Find the Halfrange Fourier cosine series for

f(x)=xsinx in (0, 7).
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