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PART A - (10 x 2 = 20 Marks)
Find the particular integral of (D + 4)y = .
Transform [(2x+3)? D? -2(2x+3)D -12 ] y = 0 into an ordinary differential equation.
State Green’s theorem.
Find ‘a’ such that F = (x + 3y)i + (y — 22) j + (x + az) k is solenoidal.

Test the analyticity of the function f (z) = z.

Prove that an analytic function with constant real part is constant.

Find the residue of f(z) = ( at z = 2.

ZZ
z—1)2(z-2)

Expand at z=1ina Taylor’s series.

z-2

State and prove the shifting property in Laplace Transform.



S

10. IfL [f(1)] =

-, find the value of tim _  f(t)
(s+2)

PART - B (5 x 16 = 80 Marks)

11. (a) (i) Solve: (2x + 3)2 ‘i Y L 2(2x +3) ji - 12y = 6x. (8)
X X
(ii) Solve (D?+4) y = x sinx. (8)
Or
(b) (i) Solve (D?+2D+5)y =e™tanx by method of variation of parameter. (8)
(ii) Solve ji+ y —sin t and ‘:i+ X —cost givenx=2, y=0 whent =0. (8)
t t

12. (a) (i) Find the directional derivative of ¢ =xy®+ yz’ at the point (2,-1,1)in the
directionof i +2 j + 2k . (8)

(i) Prove that F = (6xy + z°)i + (3x* —2)j + (3xz* — y)k is irrotational vector and

find the scalar potential such that F = A ¢ . (8)

Or

(b) Verify Gauss divergence theorem for F=xzi + 4xyj-z2k over the cube bounded
by x=0,x=2,y=0,y=2,z=0andz=2. (16)

13. (a) (i) Provethat u=2x - x> + 3xy * is harmonic and determine its harmonic conjugate.

(8)
(i1) Prove that the analytic function with constant modulus is also constant. (8)
Or
(b) (i) Find the image of |z - 3i|= 3 under the mapping w = = (8)
z
(if) Find the bilinear transformation which maps the points z=0,-i,-1
intow=1i,1,0. (8)
2
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sin( 71'22) + cos( 72'22)

(z+1)(z+ 2)

dz where C is the

14. (a) (i) Using Cauchy’s integral formula, evaluate |

C

circle|z|=3. (8)
(i) Using Residue theorem evaluate {ﬁdz where C is the circle
|z-2|=1/2. (8)

Or
(b) (i) Obtain Laurent’s series expansion for f(z) = (21)2—22) in the region | z | < 2.
(8)
(i) Evaluate zgs_jﬁ, using Contour integration in the complex plane. (8)

15. (a) (i) Find the Laplace transform of a periodic function

Fo={;_, 1S5S amdf©=f+2). ®)

2
(i) Using Laplace transform, solve ZTZ— %+ 2y = e3, giveny =2 and
Z—z=3whent=0. (8)
Or
(b) (i) Use convolution theorem to find inverse Laplace transform of m (8)

2
(ii) Solve using Laplace transform ZTZ-" 9y = 18t given that y(0) = 0and
y(5)=o. ®
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