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(For candidates admitted from 2016-2017 onwards)
B.Sc. DEGREE EXAMINATION, APRIL 2022.
Part IIT — Mathematics — Major
VECTOR CALCULUS AND FOURIER SERIES
Time : Three hours Maximum : 75 marks
SECTION A — (10 x 2 = 20)
Answer ALL the questions.
# = 3x%y — y32* aaflé (1, —1, 2) yerefldedr grad ¢
GTQNTS.
Find grad ¢ at (1, -1, 2) if ¢ = 3x%y — y°2°.
e : eufléanmy Gpflwer.

Define solenoidal vector.

f =22y + 2x2j + xyk erafld divf sremns.
Find div7 where 7 = xzyf + 2(xz; + xyE

STUL WDETL 0SS auenTuwIml.

Define conservative force field.

10.

aGLrée GCappsans 6T(1psis.
State Stoke’s theorem.
erelmm QUL b erafled

C eemug x*+y*=a®

I(xdy) - ydx)-g snans.

c

Evaluate J. (xdy) — ydx), where C is the circle
x® +y? =d’.

QRMHenm& &ML — euenyuiml.
Define odd function.

(C,C+27) @ Qeuafluided  fx)—ar  Sgyfluir
QarLeny euenywim.

Define Fourier series of f(x) in (C,C +2r)

@ Qauafl (0,7)-6 f(x)=K —en asen Qsrieny
SIS
Find the sine series of f(x)=K in (0, 7).

Kx " 0<x< %
f(x) = l erenmm enflen Gamenga
K(-x) r <x<l

Qs oo ay—g HTETS.

Find a, in  the  cosine
Kx Oszx< %

i) = K(—x) —2£stl ’

2
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) , etios choosing either (a) or (b).
(@) yerall (<1, -1, 2)-@ xy’2® = 4—ar QeriGsg)
DG CDeusL ey Srams.
Find the unit normal to the surface
xy’z? = 4 at (-1, -1, 2).

Or

(<) o=r%e" erasiled grad p=02- r)e";

aasET_(hs.

If ¢ =r’¢”" show that grad ¢ = (2- re’r.

12. (=) grad ¢ =(y* - 2xyz?’)z +(8+2xy - x2z3)7

+(62° —3x2yz2)ﬁ arafled P—m GIes.
Find ¢ if

grad ¢ = (y2 - 2xy2%)i + (3 + 2xy — x22°)j

+(62% - 3x2 yzz)ﬁ
Or

(<) X+ =4,2=0 e alLgdlenr  15g
@, 0, 0) eranp yerafl@emig (0, 2, 0) aueny
Qurigd em Qurmer Bg — xyi + y%j + zk

aearp  eilews Qsweu@b  Cum FHU@LD
Camasdpoans arems. il
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13.

(<)

Taind ne wWorwk done ASh, g & e

— xyi + y2j + zk in moving a particle over
the circular path x* + 392 =4,2=0 from

2, 0, 0) to (0, 2, 0).

£ fee Ceppsms uwauBHE)

J[(xy -~ 9\c2)dx +x%ydy]-enr  wHUY  sras.

@mE C aeatug y=0,x=1,y=x-ed yer
Wi UGS BGLD-
Use Green’s

theorem to evaluate

f[(xy - x%)dx + x%ydy] along the closed

curve C formed by y=0,x=1 and y=x.

Or
&6 afllflse Coppsams = LwerLBSE
” frds—g ETETS. R LG
f=x%+9%j+2%% womb S eerug

x® +y% + 2% = @
BB '

Use Gauss divergence theorem to evaluate
H_f.ﬁds where f = x% + y*j + 2%k and S is

s

aenn Garmargdlar  serid

the surface of the sphere x% + y% + 22 = 2.
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1+g£, -7r<x<0
14. (=) f(x) = 27; —a Sipflwir
1-—, 0<x<n~x
T

Qgrieny srawms.

Find the Fourier series for the function
2%

1+—, - 7<x<0
_ V4
f(x)_ 2x
-— O<sx<n~m
V1
Or
(@) f(x)=2x-x°  -ar Syl QarLeny

Qe Qeuafl (0, 3)-6 srams.

Find the Fourier series for the function
f(x) = 2x — x® in the interval (0, 3).

156, (@) @erQeuafl (0, D-v f(x) = x( — x)—er ensen
wHmb Qasrenser QsTLemy sreawms.
Find the Fourier sine and cosine series for
. the function f(x) = x(l - x) in the interval
©, ).
Or
(@) f(x) = xsinx-an asenr Qsriey QerQouafl
O, 7) - srews.

Find the sine series for the function
f(x) = x sin x in the interval O, 7).
TSR i .S:No.5636 T
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16.

17.

18.

SECTION C — (3 x 10 = 30)
Answer any THREE questions.

div(r"r) = (n + 3" eren Aemd. SHNwHs T
om afsain Opfluams @waushE Csmeuwrer
whHmb Curgwrer Hlupseer n=-3 ear Hlepd.
Prove that div(r";) = (n + 3)r". Deduce that rr
is solenoidal if and only if n =-3

[ = yzi + zxj + xyk wpgd S eeTLg g WD
urd wpgd x* + y* +2° =1 eaep Garerd Gsips

uGS arafled H?ds -6t WAIMUE STETS.

Evaluate’ ”7 ds, where f = yzi +zxj+ xyk and

S is the part of the sphere x* + y* +2* =1 that
lies in the first octant. '

x=ta, y=0, y=b oo gar CQscdicusszTd

geLupn C ugdhlao f: (x2 + yZ)LT— 23,:)’1-' &
duGLrsev Ceppsens sflum.
Verify Stoke’s theorem for f=(x*+ ¥*E - 2xy)

taken around the rectangle, bounded by the

Clines x=+a, y=0, y=»>.
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’ GTESTID FITITLIIGO]
r)=X+Xx""""6l6

“ aneuaﬁ (-7, 7)—-6> srems.
Find the Fourier series for the function
f(x)=x+2? in the interval (-, 7).

20. Qe Qaefl 0, 7)-& f(x)= {x, Oxgs % — &

T-%,7l2<x<1
Qsrensen QsT_anys sreims. '

Find a cosine series in the ra

f(x)'={x, ' 0<x<772

T-x,7mf2<x <71

nge 0 to ~ for




