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Q.1 % ¥ — + zy_ “ = = l, prove that
‘ . a+u b*+u  c¢“+u -

R LR R

, find the -magnitude of the

1l

directional derivative aiong a hne making an angle 30° w1th the

;- (b For the fﬁncﬁoﬁ;' (p(x, y) =X 5
: x? +y
3)
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positive x-axis at {0, 2.
p © Find the inverse Laplace transform of cot{i]- (3}
" (d) Apply Green s thm. in plane to evaluate H(3x 8y )dx +(4y 6xy)dy]
where C is the boundary of the region defined by y= »f— &y=x’ (3)
el Show that when |z 1<, Z27 =1+ Z(n +D)EZ+1)" . (4)
n=1
_ S 2 ; 0<t<2
- @g:r/ { Find Laplace ﬁa;i's’form of f)=qt—1 ; 2<t<3. : ' (3)
G - 7. : t>3
% RS _‘:-:_*_: . E L .
.ﬁ S N g Expand tan” SR .in the nelghbourhood of (1, 1). (3)
_ = x L
- (h) Prove that’ §(z—'a) dz=0 (n is an mteger # _—‘1), where C is the circle
) |z-al =r. | | (3)
-3 : UNIT-I
) Q.2 (a) / If u=sin” —.—,f'L‘; ‘prove-that
- ) X -I-.\/; . .
" W , 81 9%u ,9*u  sinucos2u
- X =+ 2Xy +y 5 =- 3 - . {6)
-~ N ox 0y oy* 4cos’u
< (b / If = ffx, ¥, x = «rcosd, y = rsinf, show that g
o of
- "'] _[ 2 ] Ry (3.5)
~ v r\ 8 &x \ dy ) .
Y . i
oy @ If x2 + y2 + 22 — 2xyz =1, show thal _._c_]'_\__. + d}_.. + dz ==0. {3)
= ‘ vi-xt o -yt V-2
2 al R
" .3 (a Transform the equation gx L,l 4 é—‘t—l =0 into polar coordinatcs. . {6.5])
h () Examine the {ollowing function for extreme values x*+y? — 2x2 - 4xy - :
- 2% ' 6}
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l Q.4 @ Show that the ﬁmctmn f(z) = &2 ,z#0; and f(O) 0 is notanalytxc at
N 7 =0, although Cauéhy—R:emann equat:ons ‘are satisfied at ﬂns pomt. 16.5)

S 1,. T r" l__.l Y / - '..‘3,,_".7-"} :&ﬁ.hrx .
- S 0..7: T

(Vlf w=1z+ a_ ' prove: that, when z descnbes the cm:le x? + yl = a?, w o , .
. Z )

describes a straight line and find its length. Also prove that if 2
describes the circle x* + y2 = b?, where b > a, w describes an ellipse. {6)

Q5 (a) Evaluate by the method of complex variables, the mtegral j ( )] (6}
14 X" '

-
<

(b State and prove - Cauchy's Integral formula. Hence evaluate

§ © ————dz, where C is the circle |Z] = o {6.5) .
¢ (7 +1)
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Q.6 (a) Apply Stoke’s theorem to evaluate _L (ydx +zdy + xdz)where C is the
' curve of intersection of x2. y2 +2z2=ag2andx +z=a. {6.5)
(b) Using Divergence theorem, evaluate _”;l_? ds where

Fz m--—Zy J-! 2’k & S is the surface boundmg the region x) +y2=
z=0andz=3. ) , (6)

- Q.7 @ Find the work done in moving a particle once round the circle
x2+y?2=80 In the xy-plane i the field of force is

\‘\V" . F=(2x~y-z)i +(x +y-z*)j+ (3x — 2y +4z)k . If possibie, find its scalar
e potential. . o ) (6)
é (% ~. Find the wvalues of a, b, ¢ for which the . vector.
v V= {x+y+az)i+{bx + 3y ~2z)j+ (3x+cy+z)k is irrotational. (3.5)
e . .
~ @ Evaluate ILF.ﬁ dS, where S is a closed surface. (3)
UNITIV
L : : dy dy . 17 .
Q.8 (a) Solve by using Laplace Transform, —-+ 2= +5y = —sin2t, giver: = =
S, dt” dt 2
Ry ' 2and ‘;’t'~-4 when t = 0. ‘ (6.5)
{b) Find the Laplace transform of the triangular wave function of period
g y 9 by ). L O<t<c 6
c given . .
8 Y 2Zc-1, c<t< ()
s* )
Q9 Apply eonvolution theorem to evaluate L~ Lm—_—)‘ . {4)
-a

' t
Evaluate 1(] esint g ) (4.5)
' . i S
FFind the inverse Laplace Transform of S {4)
+ 4a
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