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PART A- (10 x 2 =,20 marks)

1. Find the unit normal to xy = Z2 at (1, 1, -1).

2. Using Green's theorem, evaluate f (x dy - y dx), where C 1S the circle
c

X2 + y2 = 1 in the xy-plane.

3. Find the particular integral of (D2 + 2D + 1)y = e-xx2
•

2 '
'4. Convert the equation X2 d ~ - 2x dy + 2y = log x 'into a differential equation'

dx" dx '

with constant coefficients.

5. State the sufficient conditions for the existence of Laplace transform.

6. ' Find the inverse Laplace transform of s 2
,- ~+~

7. Find the value of m if u = 2X2 - my2 + 3x is harmonic .

.•.



8. Find the image of the circle Izl = 3 under the transformation w = 2z .

9. State Cauchy's integral theorem.

,

10. Find the residue of fez) = tan z at z = 7r .
2

PART B - (5 x 16 = 80 marks)

11. . (a) (i) Find the angle between the surfaces X2 + y: + Z2 = 9 and

z = X2 + y2 - 3 at the point (2, -1, 2) (8)

(ii) Prove that
- ~ ~ 2 ~
F = (y2 cosX + Z3) i + (2y sin x - 4) j + 3xz k IS

irrotational and find its scalar potential. (8)

Or

(b) (i) Find the directional derivative of <p'; 4~2 + x2yz at (1, -2, 1) in the

direction of 2i + 3} + 41;. (4)

(ii) Verify Gauss divergence theorem for

- 2 ~ ~ ~ .
F = (x - yz) i + (y2 - zx) j + (Z2 - xy) k, where S is the surface of the

cube formed by the planes x = 0, x = 1,y = 0, y = 1, z = ° and z == 1.
(12)

12. (a) (i) Solve: (D2 + 2D + 2)y = e-2x
-j. cos2x . (8)

(ii) Using method of variation of parameters, solve d
2

; + y = secx. (8)
dx

.or

(b) (i) d2 dSolve: X2 --? - x 2 + y = logx .
dx" dx

(8)

(ii) Solve the following equations: dx + 2x + 3y = 0; 3x + dy + 2y =2e2t .
. ~. ~

(8)
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13. (a) (i) Find the Laplace transform of the following functions:

(1)
«' sin t

t

(2) t2 cost. (8)

(ii) Using Laplace transform, solve (D2 + 3D + 2) y = e-3t given y(O) = 1
and y'(O) = -1. (8)

Or

(b) (i) Using convolution theorem, find L-1
{ 2 s 2 }.

(s + 4)(s + 9)
(8)

(ii) Find the Laplace transform of the square wave function defined by

{
»,

f(t) =
- I?,

a
0< t <-,

2
a
-< t <a,
2

t« + a) = fCt)
(8)

14. (a) (i) If fez) = u (x, y) + iv (x, y) IS an analytic function, show that the
curves u(x, y) = c1 and vex, y) = c2 cut orthogonally. (8)

(ii) Find the analytic function fez) = u + iv whose real part IS

u '" e" (x cos y - y sip.y). Find also the conjugate harmonic of u. (8)

Or

(b) (i) Show that the transformation w =.! transforms in general, circles
z

and straight lines into circles orstraight lines. (8)

(ii) Find the bilinear transformation which maps the points z = 0, 1, -1
onto the points w = -1, -0, oo . Find also the invariant points of the
transformation. (8)

15. (a) (i) Using Cauchy's integral formula, evaluate f z 2
dz , where C

. . c (z -1) (z + 2)

is the circle fz -11 = 1 . (8)

(11
.0) U· Co. 1 ODfcosmx dxsing ontour integration eva uate 2 2·

o x +a
(8)

Or
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(b) (i) Find the Laurent's series expansion of f(z) = 2 1 valid in the
z + 5z + 6

region 1 < Iz + 11< 2 . (8)

(ii) Evaluate f ~ dz 2 ' where C is the circle Iz - il = L, using Cauchy's
c (z + 1) .

residue theorem. (8)
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