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N.B.:
1) All questions are COMPULSORY.
2) Figures to the right indicate FULL marks.
3) Draw neat and labeled diagram WHEREVER necessary.
4) Use on non-programmable calculator is ALLOWED.
5) Assume suitable data, if necessary.
3 d2
Q.1 a) Solve:% - —c-ix—f=3x+xex (05)
b) Solve the following differential equation by the method of variation of (05)
parameters.
2
% + y =xsinx
OR
d 2)’ dy 5
a) Solve: x’—= — 4x — + 6y =x (05)
ax’ dx d
- 05
b) Solve : & = dy = CZJZ > ©5)
y x xe™ *Y)
Q.2 a) IfV =3x’y-)’, find analytic function f(z) in terms of z. (05)
b -z (05)
) Evaluate : I ¢ dz, where ¢ is a circle |z| = 2.
dz+1
OR
a) Find the bilinear transformation which maps the points (05)
z=1,-1i,—1to the points w = i, 0, — i respectively.
b) Prove that, analytic function with constant modulus is constant. (05)
Q.3 Find the Fourier transform of f(x) = e (10)
OR
a) Find the z - transform: (05)
3*, k<0
f (k ) T 1Ak
2%, k=20
b) (05)
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Q.4 a)

b)

b)

b)

Find the Laplace transform:

f(1)

_ 1 —cost
t2

Find the inverse Laplace transform:

_ 11s° =25+ 5
A P Y TIETY poy
OR

Find the solution of the following differential equation:

y' =3y +2y=12¢", »(0)=2,)'(0)=6.

Find the directional derivative of

¢ =xy" + yz° at (2, - 1, 1) along the vector i + 5/ + 6k.

Show that:
da'f 2df
V> =21, 29
f(r) dr? rdr

OR

Evaluate : V*e"

Find V¢ for
¢ = log (x2 + 3’ +z2)

Find:  [[f%

Find the work done in moving a particle along
x=acosf, y=asin 0, z = bf from 9=—Z—to 9=%

under a field of force give by :

F=-3asin’@ cosbi+a (25in9 — 2sin’ 9)_]_ + b sin20k

OR

(05)

03)

(10)

(05)

(05)

(05)

(05)

(05)

(05)

Verify divergence theorem for F = 4xzi — yZ} + yz; and S, the surface of (10)

the cube bounded by the planes x =0, x =2,y =0, y=2,z=0,z=2.
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