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PART A — (10 x 2 =20 marks)
1. = Find the particular integ;al of (D-2)? =e**sin2x.
2. Solve: (D*+1)y=0.

3. Find the unit vector normal to the surface x® +xy+y2'+xyz at the point
(17—2:1)'

4. Prové that F = (2x+y z)zf +(Ay+z x)}' -(6z-x y)l; is’solenoidal.

by Find the constants a,b and c if f(z) = x + ay + i(bx + cy) is analytic.

-z+1
z+1

6. Find the fixed points of the transformation w =

dz

T Evaluate R ST
.2 =12+12

l2l

8.  Find the residue of the function at a simple pole.

2 (z-

o' = Hind L(Si:lt).

10. Using the initial value theorem, find Lt sL(f(t)) for the function f(t) =e ™ cost .
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PART B — (5 x 16 = 80 marks)

Solve: (D* +4)y =xsinx. (8)
diy ‘dy -, : . : v :
Solve: —= —~—=e" cosx using method of variation of parameter.
dx” dx : :
' €)
Or
3 , :
Solve: (1 + 2x)? d—%’ -6(1+ 2x)ﬂ +16y =81+ 2x)*. (8)
Ly dx : :
So}lve: %+2x—3y‘=t;%‘—3x+2y=e2’. ®)

Verify Stoke’s theorem for F = (x? + y* )f -2x y}' taken around the
rectangle bounded by the lines x =ta, y=0, y=b. (10)

Find the angle between the surfaces x*+y®+2°=9 and
z=x2+y% -3 at the point (2, -1, 2). . ®)
Or

Find the values of the constants a,b,c so that
F= (axy +b2® )i + (33c2 - cz)}'+ (3xz2 - y)’; may be irrotational.. For
these values of‘ a,b,c; find the scalar potential of F. (8)

Using Gauss divergénce theorem evaluate H Frds where
S

F= (x2 % yz)i+ (y2 - zx)}'+ (22 -—xy)k:, and S is the surface formed by
x=0,x=1,y=0,y=2,2=0 and 2=3. (8)

Prove that u=x®-3xy?+3x®>-3y%>+1 is harmonic and also find
the analytic function f(z)=u+iv. (8)

Under the transformation w = l, find the image of lz -2 i| =2 3
g r

Or

Find the bilinear mapping which maps -1,0,1 of the z— plane onto
~1,-1,1 of the w-plane. S 8)

Show that an ~anélytic function with constant modulus is constant. -

®

2 60771



14.

15.

- (a)

(b)

(a)

(b)

(i)

@

(i)

@

(1)

@

(i)

2z

dé.

Using the method of contour integration evaluate J- e (8)

o 59 +4sind
g < : ? 8z+3 :

Find the Laurent’s series expansion of in the
| (z+5)(z-2)(z-3)

region 7 < Iz + 5| <8. 8)

Or
Using the method of contour integration, evaluate
L 2
¥ 3
dx. (8)
2 2 -
z,[ (2% +1) (=" +4) :
Evaluate _f - A dz, where C is the circle Iz +1+ i| =2, using
SR 2z2+4 ;

Cauchy’s integral formula. ' : (8)

Find the Laplace transform of t?e* sint. (8)

Using convolution théorem find L* ———1————— e 8)

' (52 +2s+5)

Or :
Find the Laplace transform of the half-wave rectifier given by

asinwt ,0<t<——A
fi)= o, and f(t+—) f(t) (8)
0 ,_7£_<t<_£ ¢ :

w w

Solve using Laplace transforms:

2 RS
8y 4% +dy=te”,y(0)=0,y (0) 1. (8)
dx dx : '
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