SNS COLLEGE OF TECHNOLOGY

(An Autonomous Institution)
Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai
Accredited by NAAC-UGC with ‘A++’ Grade (Cycle III) &amp;
Accredited by NBA (B.E - CSE, EEE, ECE, Mech &amp; B.Tech.IT)
COIMBATORE-641 035, TAMIL NADU

DEPARTMENT OF MATHEMATICS

o

i
|

@ Find - the ~values og a and b Sso: that Fhe /dwzga,‘,'
3 :
Cl.xa— byzz = (a+3) x'z‘ and J}.?(,J\Lj—— Z = | ‘”’Qj il

AO‘rthogonaHj at (a;—-),=8).
<Soln:

a = =F|z4&; b = e‘."‘/q

-DIVERGENCE OF A VECTOR PoiNT FUNCTION

B e e e it

sy > rrm /
Let F  be any y7ven ; Con}.}numwlj cliffeaentialye
R i
Vector point g-uncb:'on +hen the C{’.VL’)'\‘.]Q"” 06 o
18 defined as,

Iy L TRt S N P
f o 2y Iz
§ -— <4 -3 -—
= 2 aF f J . aF — K) aF)
. oA Y 9z
Note :

— - p .
o, “FY B ad 2fcalar Pa?nf gu,nct‘/on,
— 2 ’_7 g,
K. Ig Fi = £l Ty j—)—f—— F3 K be a  Conltindously
diffesentiable vector Ppoint ctiorn Fhen,
jiential b

div ¥ = 9 4 25 4 35
% 2y oz

gSO{enoidal Veetor -

. _% ‘. 7
A \Weltor ‘F e Said b be “Sole noidal

& - 2. 1 .
Vector 15 divv EEd s

CUR) OF A VECToR PoinT FbNCT!aN'
riedl oD Pt FRE S SO e S———

e ———e

s = = 2 ~ 5 . . —
} Let E.=.Eii B A5 Kncbe, any given
o / (/o'n):;'nuou’éy d‘gg"/"?f’i';ab’(’ Vector. point é-’u.nct‘iurb ke
vl
{.
gs
i j £

i=2
Cuq’} [oks ‘)’o‘tah’or) ol F 1.8 (“195‘-1'/7@(/ as |

23MAT102 - COMPLEX ANALYSIS AND LAPLACE TRANSFORMS Dr.S.Gowri/AP/Maths Page 1



S SNS COLLEGE OF TECHNOLOGY

(An Autonomous Institution)

Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai
Accredited by NAAC-UGC with ‘A++’ Grade (Cycle III) &amp;
Accredited by NBA (B.E - CSE, EEE, ECE, Mech &amp; B.Tech.IT)
COIMBATORE-641 035, TAMIL NADU

DEPARTMENT OF MATHEMATICS

K %
CUrl Fie N &F
(7.2 o =5 <8
= ( L S 4~ < kS O F
ax 2y Jz) o
a5 5 38 %
- fou,,,ij/a;: b B OF
o= ) 5z
e = ._,
2 2 ?
oax d9Y "oz
F Fz F
Note i vV X ? s a ‘v{&CfDT Po/'nt &L’?CL‘;D}’I.
| TRRoTATIONAL VECTOR © -
| . A Vector F is ~Said ko be irrotational ;‘g
{ —_ :
{ VXF =0
; s E3d d —>
{ i-ed ‘carl sF = t i K
|
92 92 2 g
| ox 9y Iz ?
? |
: F E-z ‘:3 |
{ CONSERVATIVE VECTOR FIELD
—

| I& a Vector ’Po}nt gu.nction F s e?(PTeSSI‘/;/g
as the 3}tadfeh1: 06 a Scalar - point E"""Cf}on (P , then

—>

F is Conseavative ne-, F is Condeavative ’E F=Yep.

Heve @ is called scalar potential .

—

- 3 R -
E is Conseavative Zgorce If curl F - 0.

23MAT102 - COMPLEX ANALYSIS AND LAPLACE TRANSFORMS Dr.S.Gowri/AP/Maths Page 2



SNS COLLEGE OF TECHNOLOGY

(An Autonomous Institution)
Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai
Accredited by NAAC-UGC with ‘A++’ Grade (Cycle III) &amp;
Accredited by NBA (B.E - CSE, EEE, ECE, Mech &amp; B.Tech.IT)
COIMBATORE-641 035, TAMIL NADU

DEPARTMENT OF MATHEMATICS

i !

| Proprems -

i
i

@ Prove that cuvl (vp) =6 (0r) VXV =0,

.E/Soln: o 2 Sy

./ & S I e i

! ox dy oz

Ve = T 99 4T 09 R op

?:{ I E)f/ oZ

i . - a1

1{’ Curl (vp) = VX v = L3 o K

‘ ‘ ) ox 2y 9z

i | _9?12?3?

\l ? 9% dy 9z

} (;)Jaz aJaz (8192‘ M%‘Z—) 'I
|

‘ . — 2
i ™ ; K 2P .

' @ Pryove +that d?v(c:,wl E’)=o (ov) V-CVXE)co

| Soln: N
| A VAT Y AgRRL
i 9 2 2 i e, P
2% "3y "5 'g Fe Ri+Fj+EL
| L RnRsg ‘
= — :
VR SRR g VDR
& (ar = DF}
Vi yx% 2 i T > 4 a
ox T ) [ 25 _)g)
‘ LT 19F _ BF 0z/
I (e m ) F (25 _D_f'-)]
29

23MAT102 - COMPLEX ANALYSIS AND LAPLACE TRANSFORMS Dr.S.Gowri/AP/Maths Page 3



SNS COLLEGE OF TECHNOLOGY

(An Autonomous Institution)
Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai
Accredited by NAAC-UGC with ‘A++’ Grade (Cycle III) &amp;
Accredited by NBA (B.E - CSE, EEE, ECE, Mech &amp; B.Tech.IT)
COIMBATORE-641 035, TAMIL NADU

DEPARTMENT OF MATHEMATICS

G’) Find the tonstants a, b, c So that khe Veckor

—n

i ! ' wr -,'
=(X+ay +az) T4 (bx—3Y— 2) § + (+7+CYtaz

is Ivvotational .

B T . o =2
1‘: ///;rboln s | ":—7 4 K
.5 R pis /9 x 92y 9/oz

Xtoytaz bx-3y-z 4X+cytaz B

ij,é‘ | ‘ = —‘:5 L (yxt+ CYy+az) — 2] (bz—sf/——zj
i | 57

()Z
f ~J (9 (yx+cy+az) — 2 (7('/_"7.‘/‘f'az_)7
PR dZ

\ +% [0 (bx—3y-2)—29 _ (z&&y—f—qu]
i 2% Y

‘ N % % . =¥ 7 %
{ = (C+l)—J (l,»——a)_/—l\(b 2)
i Giivert E, rs o (rrotational .

i
=
{ toe., VX F, = 0O

;;gl 7(c+z)_j’(lf~a)+ K (b= =
j CHl'=0 = Csi=]

- b—a=0 = QA =%
b—a =0. = b='a

(B) Find ‘a' <o that he vector
— 2 2 = v .
A= (ax =Y+ a1 —(2ay+y) s Trotationa,

ot 4 o Y .
Giiven = A 15 Ivrotationql.

VX/Z{): 0 ,

23MAT102 - COMPLEX ANALYSIS AND LAPLACE TRANSFORMS Dr.S.Gowri/AP/Maths Page 4



/Yy

S, SNS COLLEGE OF TECHNOLOGY
ié s (An Autonomous Institution)
LS

Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai QLT 7 17T
Accredited by NAAC-UGC with ‘A++’ Grade (Cycle III) &amp;
Accredited by NBA (B.E - CSE, EEE, ECE, Mech &amp; B.Tech.IT)
COIMBATORE-641 035, TAMIL NADU

DEPARTMENT OF MATHEMATICS

77 f’ ¥
VXA _
/o= oy ek
a')(?;__\(]z_/, X = (2 xy - ']/ (6}

=2 - —~ ’ o e N e
& woly 1.0 il o K (—ay-+ dY) - 0.

a is azbilasy,

Nz K

- - . - o 2]
@ ProYes £ CLchO.r,x o (aysinx— ) +3

IS Ivyotationa| and &fnd its &calar potential P
Such tha E _F_,c Vq) )

~Soln : e -
- T i K
YXF = ‘ ’ 7
R “ax Y J /oy 2/oz
2
Yeosx +z” aysini-y  zxz°
—_— 2 . :
=1 |2 (3x27)-_2_(aysinx=y)
dy 2z
“’:J:‘ [_,L (3xZ) — R (‘f&)g A - 23)]
: X 0z '
+ (3 cagsitn 1y 2 (Y cosnrz’D]
ox %Y |
| 2 - —>
'a, ==Y 1 =F OJ + DK
,‘ e
‘l E (g Jrrotational .
‘-"-‘ -
{ To gmd_ @ :

7 : e = S - s
Vip = (ﬂawf”x"‘ z") P Ay Bwg—y) | +IHE 5
Ne know that v = T 2 . 729 4 £ 29

|2 , g DK oy 2z

23MAT102 - COMPLEX ANALYSIS AND LAPLACE TRANSFORMS Dr.S.Gowri/AP/Maths Page 5



YT Te—— ‘—*

DD i : 55
AT L | »CDSTZ—]— 23_-5 Q= y‘?Sff_J?( +Z x,—)-f(y/z)

P Ry Sinx —y = p= Yleinx—4y +F(%,3)

o
2 < m3xz" = ¢ = ﬂ*‘z'xZB-f-' £ L4,4)
9Z

-

7014 = - =
O Show ’:):hat. F = ( (,_xy.;.zsj t L (S x{_Z)J —f
o LR - : s ' :

(o‘xz .__3) ? s aryorational . Fl.nd ,SU'/-SL(C}'I thab

~Soln - QD:- Xj+'ng—yz+c

@Ig Vo = yz:+7(ZJ+ofyic i‘henfmdp
,/&'[" Q.= xyz+4c .

/

@ Drove that div v = Uy .

~Seln: -5 ‘
: A
d7\,’ Y = V' (‘;},:") g .
2 . .;_’ ’;J) i
= (—a T+ 2 J+2 k. (:{I+\YJT~"{/
ox ay 20Z r //
= 8 X o L
(X ) 5 2 _[=
()X('r) 'c)y(r +az 7
= b 7(27’—;—r~13__9_7_1_
ka 72 dx b o 2y
3 d e b RSRY
= 3 ——__,_ ):1 B i aA + Y 2r Hz or
] - JJ : z']
Now =" 5(9"‘4":/1*2‘

Rt ey BT L X
DX rs

i L
Ry 9 =

23MAT102 - COMPLEX ANALYSIS AND LAPLACE TRANSFORMS Dr.S.Gowri/AP/Maths

Page 6



