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PART A - (10 x 2 = 20 marks)

1. Transform (x2D2 - 3xD + 2)y = sin(2log x) into an ordinary differential
equation with constant coefficient.

2. Find a differential equation of x(t) given dy + x = cost; dx + y = e-t .
dt dt

3. Prove that Vrn = nrn-2 r

4. Using Green's theorem in a plane show that the area enclosed by a simple

closed curve Gis .!.. f xdy - ydx.
2c

5. Prove that a real part of an analytic function is a harmonic function.

6. Find the invariant points of w =-/--.
. z -2

f e3z .-
7. Evaluate dz where C ISthe CIrcle Iz - 31 = 1.

cz(z -1)

8. Define essential singularity and give example.

9. What is meant by exponentially ordered function?

f'"1-«'10. Evaluate dt by using Laplace Transform.t .
o



PART B - (5 x 16 '= 80 marks)

(ii)

d2 d '
Solve: ~ _112 + 18y = e+2x + e-X cosx + X.

dx2 dx

Solve: dx + 2x _ 3y = t· dy - 3x + 2y = e2t.
dt ' dt

Or

(8)11. (a) (i)

(8) .

(b) (i) Solve d
2

~ + 4y = cot 2x by using variation of parameters.
dx

(8)

(ii)
. d2 d

Solve (7 + 2X)2 ---{- 6(7 + 2x)2 + 8y = 6x.
, dx dx

(8)

12. (a) (i) Find the· angle between the surfaces X2 _y2 - Z2 = 11and

xy + yz + zx -18 = °at the point (6,4,3). (6)

(ii) Verify Gauss Divergence Theorem for F = yi + Xl + z2fi for the

cylindrical region S given by X2 + y2 = a2,z = °and z = h. (10)

Or

(b) (i) Prove that F = (6xy + z3)i + (3x2 - z)] + (3xz2 - y)k is a conservative

field hence find the scalar potential of F. (6)

(ii) Verify Stoke's theorem for F = (x2
- y2)i + 2xyl over the box

bounded by the planes x = O,x = a,y = O,y = b,z = O,Z = cif the face

z = ° is cut. (10)

13. (a) (i) If u(x,y) and v(x,y) are harmonic functions in a region R, prove

h (au av)' .(au av). lvtit at --- +~-+- IS ana ytic.
ay ax' ax ay,

(8)

(ii) Find the bilinear transformation which transform the points~
z = 0, 1, 00 into w = i,-I,-i respectively. (8)

Or

(b) (i) If f(z) = u + iu IS analytic, find
sin2xu+v=------

cosh2y - cos2x

(ii). Under the transformation w =.!. determine the region in w - plane
z

of the infinite strip bounded by .!. ~ y s .!.. (8)
4 .2

f(z) grven that

(8)
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14. (a) (i) Evaluate fez dz 1·f C IS I I 2 b C h'· 1z = , y usmg auc y s Integra
cz(l-z)3

formula. (8)

(ii) E "1" t cof dxva ua e 4 4·
OX +a

(8)

Or

(b) (i)
1Expand fez) = in Laurent's series valid in 1< Izl < 3

" (z+I)(z+3)

and also 0 < Iz + 11 < 2. (8)

(ii) By using Cauchy's residue theorem evaluate f sin 1lZ + cos1lZ d
c (z + 2)(z + 1)2 z

(8)where Cis Izl = 3.

15. (a) (i) f(t) = {
t, " 0 < t < a

Find the Laplace transform of
2a - t, a < t < 2a

and

f(t + 2a) = f(t). (5)

(ii)
-8

Find the inverse Laplace transform of ~ .
8 +4

(4)

(iii) Solve y"+2y'+y = te -t ,y(O) = 1,y' (0) = -2. (7)

Or

(b) (i) Define unit impulse function and also find its Laplace transform. (6)

(ii) Using convolution- theorem find inverse Laplace transform
8

2 + 8of (10)
(82 + 4)(82 + 28 + 10)
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