19.

20.

Verify Stoke’s theorem for F = (xg —yg) i +2xy] in
the rectangular region in the XOY plane bounded
by the lines x=0, x=a, y=0 and gl

x=0, x=a, y=0 wpmidp y=»5 aram Lereflsaners
Qlemegr Qecuaussde X0Y uEHuda
F= (x2 = yz) i +2xy)  erafld GuGLmieh Copmsans
gflum. -

Obtain Fourier series expansion of flz)= %(;r -x),

O<x<2r.

gL f(x)=%(zr—x)éa@ O<x<2r7

Gan_GQevefluiler yllwir Qsr_eors sneims.
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BMA41 — VECTOR ANALYSIS AND
FOURIER ANALYSIS

Time : Three hours Maximum : 75 marks

SECTION A — (10 x 2 = 20 marks)

Answer ALL questions.

If F=acosnt+bsinnt where a, b are constant,

8T . i
prove that —+n*F =0,
dt*

‘=&cosnt+gsinnﬁ @ue a, b wrd, eafllo

9

2,

i

|

+n’F =0 erem Hlmies.

b2

U

l

2. - If F= 3xyz*l + 2xy°] — xzyzz';, find What is the

vector at the point (1, -1, 2).

L -1,2) ; gz Lerafludéy
F= 3xyz?i + 2xy°%) — x*yzk arenn Slens erener eren
SITEHT S,
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Find grad ¢ if p=xyz at (1,1, 1). SECTION C — (3 % 10 = 30 marks)

p=xyz eafled (1,1,1) eenm yeraflleéd grad ¢ =8

Answer any THREE questions.
ST 5.

16. If F=5t% +4 -tk and §=sini-costj, find the
B s Fols o d
value of (a) —(¥-3) (b) — =P 7
ue of (a) d!‘,(r s) )dt(rxs) (c) dt(r 7)

Prove that the vector F=z +x+yk is
solenoidal.

= e o 7 NG :\ y | o - = _ - o e ;
F=z +a+yk eerug smerdasuen el erer ‘ ’,‘-}‘-\'i‘_‘; W\ r= 5t% +tj — t°k Ln;pgjm § =sini—coslj eraflé
& )5 :
LEIQI@.I& & (fg‘/’ljj {&) ——(T' ) (% —(?" X S) (@) ——(}" -")‘“GE'JU_]EE
- - = 3
If F =2 +xyj, find F-dF . g/ s,
i 2
F = %% + xyj arafléy F - dF —6 snews. 17. IfF=xi+yj+2zk and r= [F|, prove that (a) Vr = 3
o -

Write the formula for surface integral of projection /.
S on xy—plane.

(b) Vr* =nr*

i - iy = o - 2 r
| r=xt+yl+zk wogn r=r eafld (=) Vr==
xy-eranp gergHlen  S—ar  efipiy  Gopurtier 1 = o I (<21) y
Qsrensuile eumiiiLm el er(pgls. (<) Vr" =nr"*F eren Hlmeys.
Define line integral. 18. If F= (2359 E 3;:)1T ~2xyj —4xk, then evaluate
Garligen Gerensull_ena euanywip. _”.[(Fx V) duv, where v is the region bounded by
g B s PR ; x=0, y=0,2=0 and 2x+2y+2=4.
Show that F=x%+y*j+2z°k is a conservative -
vector field. . F=(ex® 82 ~2:j - 4xk  awafleo ] [ (Fxv)dv
F =x%+ y%j + 2k eranug) smiy feow Hoswer sarb wéleus srans, @fa v e sarores x =0,
eren &TL_(Ds. y=0, 2=0  wHmbd ‘ 2% +2y+z=4 @

Sl LI (BarTers).

92 2925 7 2925



15.

(b)

()

(b)

Evaluate ILF i whare 9.  Define odd and even function.
- ’ ’ 7 e@henm HMID GFienl. FrienLl eUEFLI.
F =dxzi —y*_ +yzk and S is the surface of ‘
the cube bounded by x=0, x=1, y=0, 10. Write formula for Root mean square value.
y= 1 ), R -. apagdler egir gyradl wdlber eumiiuml L er(pgls.
ot
- X o A\
x.—O, =1, y=0, v=1, =0, z=] GTETM ; ,;/" SECTIONB—(5X5:25markS)
Yareflaemar o crent $dlw S eremm sar ggirsHer! S !
i I :
F=dxzi - y*_ + yzk arenyin Gurg JLF n.ds T\ 2 K Answer ALL questions.
TN A
. . . '\."/ F P 3
& Sliar LG SIS \ \i\\:- B ) If Efi_(: wxa; —=wxb, show that
Obtain the half range cosine series for the b)= b)
function f(x)=x, d<x>rx. P — S @xb)=wx(ax
i : 5 n”’b‘\\ :
f)=x28@ I<x>7r @ _Gaelle ey _:_' “‘56‘: gg:ww L j:wxb ey
LGEEE dsTarser alflaunsssms &reams. i N'ﬁ,iﬁ dt ¢
/ '} a w 3
O G ;':J} i(axb):wx(axb) erem &8,
; Hﬁ%y o
3 P, N
Using Parseval's formula express f(x)=xin S x 2 Op
(0, 1) half rarge s ne series and deduce that i : ; sl 18
g . (b):  If F=xyzi+x2"j-y°k and
Z:’ —5 = % ‘ G =x" -xyzj—x%2zk, find the wvalue of
n” .
: *F 9°G
urrr'r@&@wcb_ﬁh} armisurie. Lwau@hsa ay? 4 Bt
fX)=x &g (0,1) @eQaaflfe ey T SR
u@;ﬁésg sean A unsssams snars. o8 mba) I =xyzi+xz"j - y°k whpid
@ E 2
Z =i “*_@T"'aa”—o"-“ G=x-xyzj-x2k el i BG —6ht
: ay 6x

(53]
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12. (@ If f and g are two scalar functions then )

Evaluate _[f ads where
show thatﬁ(fg):ng.f.gi ; -

/ LD,@QIng-GI‘GiSTLl'@‘)QJ T, SR F:yza7+zx}+xy};, aad £ is the part of the

erafled A(fg)=f-Vg+ g Vf eranson @s. surface of the spherz x? +y® +2% =1 which

Or

(b) Find the value of the constants a, b,
If the vector

lies in the first octan=.

U _ S eremug) x% +yi-z%2=1 STEID eSS (LpHed
. 5 & b a1 UGHUD  eeops  ued  aafled
F(x+2y+az)i +(bx -3y —2)j + (dx + ¢y + 2z)k J.LF TR s 1K
is irrotational. '

Fx+2y+az)i +(bx-38y-2)j + (dx +cy + 22)k

14. I(a) Evaluate L(xgi'r;—:qvay) by  Green's
aatlg  sppdluppeel  aafld  wrdeser

a, b, ¢ an wlIysmer siams. theorem where C i the curve in the xy—

i g - plane bounded by x=0, y=0, =0
13. (a) Evaluate LF di where F=x% +y'] and

y=a(a>0).
C is a portion of the parabola y=x? in the :
XY plane from A(0, 0) to B(1, 1). xy-geggleo x=0, y=0, x=a, y=a(a>0)
XY gargfled, C eramug y = x LiTeerenisEle eremp  Leraflgammed mnmgé;&uul;g C. eramp

A0, 0) apsed B(1, 1) auany Qoedgid gy LGS

- aanerauenyuile fffaer Cebmsmsts Lwenu@ s
ereflen, LF dr —én wéllienLd siretrs.

L (xzdx + xy dy)—e’ﬂ DL LG HTGTS.
Or
Or
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