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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second/Fourth Semester
Mathematics — Allied
VECTOR CALCULUS AND FOURIER SERIES
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.
- 27 v 37 . df . .
1. f=5u"t +uj —u’k eafld d——mmé]uq
u
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Iff = 5u’i + uj —u’k then af 1s
du

(a) 10ui + } —3u’k (b) bu’l + } s
(c) 10ui + u} —3u’k (d) 10ui + ; -’k



F:x{+yf+2/€ erafled V-7 - iy
(= 0 (<) 1
@) 2 () 3

If F:xf+yf+zl%, then V-7 is
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(o 2 d 3
14x
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X’ +y°+2°=9 eerp CamatssTed D@L UD UGS
D erafléd _[dedydz—eifr iy
D

(=) 367 (<=1) %7[

(&) 3247 () 9727

The value of IH dxdydz where D is the region
D

bounded by the sphere x*+y*+2z>=9

() 367 o) %;;
() 324rm (d 9727

F=yi-x, C aaug (0,0) whmgn (1,1)-g
@aoarsgn  CriGar@®  eafld IF~dF =
c

1

— 0
(1) 2 (=)
@) 1 (FF) 2

If C is the straight line joining (0,0) and (1,1)
then the value of .[ F.dF where F = y{ —x}' 1s
c

(a)
(©

1
= b) 0

2 (b)

1 (d 2
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S ererug V-g& apolyerer epgw Copu@gd whmib
f=ax§+by}+czl€ erafled HfﬁdS—Girr ULy
S

(o) 3V (=) 0
(@) (a+b+c)3V (rr) (a+b+c)V

If S is any closed surface enclosing a volume V and

f= axi + by]T +czk then ”f -ndS 1s
S

(@ 3V (b O

© (a+b+clV d) (a+b+clV

vGLr&ev Cammid @enemriiLig)

(@) Carli@®s Osmepsuild wHhmb @Qrles
Qg mensudl_eb

(<) Cori@®s Osmewsuid® wombd Cuhurliys
Qg mensudl_eb

@) @riers Qsrevsuied wHmd  Cuhurliyg
Qg mensudl_e

() Copuriiys Qgrensulied wHmib CETeTerereys
Qg rensudl_e
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Stoke’s theorem connects

(a) Line integral and double integral
(b) Line integral and surface integral
(¢) Double integral and surface integral

(d) Surface integral and volume integral

C eramug x+yi=1 @b @I LID  erefled

I(x—2y)dx+xdy -6ir LY

C
(o) 7 (<) 27
@) 3rx (W) 4n

If C is the circle x*+y® =1 then I(x —2y)dx + xdy
c

1s

(@ = (b) 27

(0 37z (d 4r

flo)=x, —m<x<rm eemn srinQer yfuir @awsd

a, =
(=) 0 (=) 1
@) = (m) 7
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10.

11.

The value of the Fourier Coefficient @, for the

function f(x)=x, —7<x <7z is

(@ O b 1
o =« (d =*
‘N @ WP eTewr erefled cosna =
(=) 0 (<) —1
@) +1 (P)  (=1)
For any integer n, cosnz =

@ 0 b -1
© +1 @ (1)

PART B — (5 x 5 = 25 marks)

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

(<21) V¢:(y+sinz)z+xf+xcosz/€ erafled @ -&

SITEHTS.
If Vo= (y+sinz)§+x]'+xcoszl€ then find ¢.
Or
(=) 7=xf+y}+zl% erefled Vx(r”?)—gé; STETS.

If 7 =uxi+)j +zk, then find V(7).
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7 acos@
1=j jrsinedrde-gg AN Hs.
0

0

T acosé

jrsinﬁdrd@.

0

Evaluate I =

O ey

Or

loga x x+y
I= I jex+y+2dzdydx - LHIAB .
00

0

loga x x+y

Evaluate I = J J‘ J‘e”y*zdzdydx.

000
C ereuigy (0,0, 0) Ol (Bb3) (2,1, 3) cueny 2 aier
CrrGam( LHMILD f =3x% + (2x2 - y); +zk
erasfléd jfd? -60 STEHTS.
C
Find J-f-df where f= 3x% + (2xz - y)] +zk
c

along the straight line from (0,0,0) to
(2,1, 3).

Or
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14.

(<) S erarugl 2=0, z=5-g o drar sl 2 (Haver

x®+y? =16 -en Guommid LoHMILD

f=zf+xf—3y2zlg eramled J.J.f-ﬁdS -ar &l
S
SHITEHTS.
Evaluate ” f-7dS where f :z{+xf—3y2215
S

and S is the surface of the cylinder
x> +y*=16 included in the first octant

between z=0 and z=5.

‘C eramug (0,0), (2,0), (2,2), (0,2) @du

yereflgener o Félgerns Cameau b  erefled

J-(xz —xy? )dx + (y2 —2xy)dy crerugH @ lifeflem
C
Coppmsamss sflummss.

Verify Green’s theorem for

j(xZ —xy® )dx + (y2 —2xy)dy where C 1s the
C

square with vertices (0,0) , (2,0), (2,2) and
(0,2).

Or
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15.

(<)

(=)

C cramugl x°+y°=4; 2=2 eenp ocueaTey
aafler evCLmsaller GCspmsenslt LweL(hSS)
J-(exdx+2ydy—dz)—6irr LI STETS.

C

Evaluate by using Stoke’s Theorem

j(exdx+2ydy—dz) where C 1s the curve
C

xP+yi=4;2=2.
flx)=c eramp smmler, o-mps 7 euay
o drer aiFssded Sine QsrLars Sreams.

Find a sine series for the function f(x)=c in

the range 0 to 7.

Or
1, —x< 0
fle)={" ~TEES el
-1; 0Zx<~x
-4 . sin3x sinbx
flx)=—|sinx + + S TG
V4 3 5
Hlem 4

1, —7<x<0
If  flx)= {_ y (;: xx< i then  prove

thatf(x):_—4{sinx+ sin 3x + SIn Sx +}
r

3 5
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PART C — (5 X 8 = 40 marks)

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

16. (=) ()

(i)

@

(i)

(0,1,1) eramp yerefuQed 20 +2] —k erem

Hengufled ¢ =x+xy> +yz°
qarugHaTar  Sawg  eumss Cs(peneud

STGHTS.

- T T 7 1 -r
r=xi+y+zk erafle V(—j=—; ereu
r r

BlemLal.

Find the directional derivative of

¢ =x+xy>+yz® at (0,1,1) in the

direction of 2i + 2} —k.

Prove that V(lj =— where
F=ai+ y}' +zk.
Or
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17.

(=)

(=)

f GTeTLIg) ureuHmgl erestléd
curleurleurleurlf =V*f eren Hlmie|s.

If f is solenoidal then prove that

curleurleurleurlf =V*f .

@rlen Qsmrensulaneol vwerU(HiSS)
x*+y* =17 eremp el L g LpliLeTe| STaRs.
Find the area of the circle x®+y*=r" by

using double integral.

Or

x+y+z=a; x=0; y=0, z=0 < dw

sathgeTTd®d el upb  ugd D eafled

j”(ﬁ +yi 422 )ixdydz -3 wHUIAHS.
D

Evaluate ”I(xz +y? 422 ):lxdydz , Where D is
D

the region bounded by the planes

x+y+z=a;x=0; y=0 and z=0.
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18.

(1)

F =3x% +(2xz—y)j +2k  erenp &gl S Slen
(0,0,0) wpmn (2,1,3) QeemsEn CsrE
auplung  paEmL  Qummeller  Qewddmeaneans
ST .

Find the work done in moving a particle in a
force field given by F = 3x% + (2xz - y)} +zk
along the line joining the points (0, 0, 0) to
(2,1, 3).

Or

f=(x3—y2)2—2x2yf+215 wHmib S ereTLg
x=0; y=0; 2z=0; x=a; y=a, z=a

QFueuppréd AdLUBL  sarFgTh  erafled
J.J.}?'ﬁdS -6t ILIL] STETS.
Evaluate ” f-ndS where

f= (x3 —yz)f—2x2yf +2k and S is the surface
of the cube bounded by x=0; y=0; z2=0;

x=a; y=a and z=qa.
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19.

(1)

S  eeaug x*+y’=a’; z=0, z=4
S EWeUHDTO 2 (HeuTear 2 (HeneTll LGS Hmibd
f=yi+xj+2%k crafleo smeller  aflifley
Copmsenss gfum.

Verify Gauss divergence theorem for

f= yf +xf+2zl; for the cylindrical region S
given by x*+y*=a”; 2=0 and z=4.
Or

f= (2x —y)f —y22} —yzzl; wHOID S ereTLg)
x*+y*+2°=1  eaemp Cseretgder  Gue
Saygerd, C erenug gem eroena  erefled
vGLrseller Capmsenss gmum.

Verify Stoke’s Theorem for
f= (2x - y); - yzzf - yzzl; where S 1is the
upper half surface of the sphere

x®+y*+2z* =1 and C is the boundary.
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20. (=)

(=)

flx)=x>; —w<x <z eamp smiysE Sufwi

QsTL_anré SHTess.
Find the Fourier series for the function

flx)=x* where —7<x<r.

Or

f(x)— T+2x,—-mwr<x<0 ein T
7-2x,05x<rx D H0

Solp MW Qsm_enys N Cuogtd

1 1 1 r’ .
Sttt = aar eadlss.
1 3* 5 8

Find the Fourier series for the function

2x if — 0
f(x)={”+ R mAsEs . Hence deduce

7-2x if O0<x<nrmw

1 1 1 7z’
that —+—+—+....="—.
12 3% 52 8
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