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Time: 3 Hours Answer ALL Questions Max. Marks 100

PART-A (10 x 2 = 20 Marks)

1. Solve (D3—2D2—D+2)y=0, DE%.

2. Find the Wronskian of the functions cos2x & sin2x and hence state whether they are

linearly independent or not.

3. Find the unit vector normal to the surface x+2y -z =2 at (1,1,1).

4, Using Gauss’ divergence theorem, show that _[ IF.NdS =3V, where V is the volume of
S .

space enclosed by the surface S, N is the unit outward drawn normal to the surface and
F=Xi+y+ zk .
5. Show that eZ is an entire function.

6.  Determine the image of the circle |z] = @ under the transformation w =2z

z

e
7. Find the residue of — at z=0.
z

)
1-z )

8. Classify the singularity of sin(



10.

11.

12.

13. a.

If F(s)=——1———

( ) is the Laplace transform of a function f(z), then find the value of
s(s+a

Iéi [ f (t)] without finding the function f(¢).

Use the first shifting property to find the inverse Laplace transform of (—3-)7
S+

Part-B (5 x 16 = 80 Marks)

(i) Show that u = log \/x2 + y2 is harmonic. Using Milne-Thompson method, find the

analytic function f(z)=u+iv. (8)

(i) Find the bilinear transformation which maps the points z=0, -1, i onto the points

w=1i, 0,c. Under this mapping, find the image of the unit circle |z|=1.

(8)
a. (i) By the method of variation of pafameters, solve the differential equation
) e3/
(D —6D+9)y=72—. : (8)
(i) Solve: (D~-7)x+y=0; ~2x+(D-5)y=0. (8)
(OR)

. () By the method of undetermined coefficients, solve the differential equation

(D2 - 2D)y = 5¢' cost. (8)
, d’y ldy 121
(ii) Solve: Egi + ;Zx}i = x02g X (8)

(i) Find the constants a,b,c such that the vector field given by
F=(x+2y+az)i +(bx+3y—-z)j+(4x+cy+22)k is imotational. For this set of values

of .a,b,c, find the scalar potential of F . (8)



(i) Using Stokes’ theorem, evaluate IF-dF where F = y*i +x°j—(x+ z)l@ and C is the
C

boundary of the triangle with vertices (0,0,0), (1,0,0) and (1,1,0).
(8)

(OR)

b. (i) Prove that Vz[f(r)]zf”(r)+zf’(r) where r=|F|, F=xi+)j+zk.
r .

(8)

(i) Apply Green’s theorem to prove that the area enclosed by a plane curve is

% I(xdy —ydx) . Hence find the area of a circle of radius ‘d . ' (8)
: :

14. a. (i) Using Cauchy Residue theorem, evaluate I tzzmz

3
dz , where C is the circle |z| =7

(8)
(i) Expand f(z) = —ZZ-LI— in a Laurent’s series in |z| > 3 (8)
' (z + 2)(2 + 3) )
(OR)
27 3
deé 27
b. (i) Using contour integration, show that | ———— =—. 8
() Hsing ° J5=awms =3 ©

0

(i) Using Cauchy Integral formula, find the values of F(i)& F'(~1) given that

2 2

Y

42 +z+5
(jz—z—dz,WhereCis the ellipse %+?=1. (8)

Fe) -4t

15. a. (i) Use Laplace transform method to solve the differential equation y” +y= 2 given that

»(0)=0,y(0)=1. (8)



(i) Find  the Laplace  transform of the

1, 0<t<g

f(t)= 2: whefef(t+a)=f(t).
-1, g<t<a
2
(OR)
“sin® ¢

dt.

b. (i) Using Laplace transform, evaluate j
0

square

wave

(i) Use convolution theorem to find the inverse Laplace transform of

function

8

(8)

1

s(s+a)3.

(8



