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PART A - (10 x 1 = 10 Marks)
1. Find the complementary function for the differential function (D2 - 2D + 5) y=0

(@) e* (Acosx + Bsinx) (b) e** (Acos2x + Bsin2x)
(c) e™ (Acos x + Bsinx) (d) e* (Acos2x + Bsin2x)

2. What is the particular integral of the solution of (D? + D +1) y = e*?
1 1 1 1
a - X b - X C _ - X d _ = X
(@) e (b) € ©-e (d) -7
3. V2 (r")=n(n +1) r"? reduces to Laplace equation when n is
(@0 (b) 1 (©-1 (d) 2
4, If F=xi +vyj + zk thendiv F is

(@)1 (b) 0 (€) 2 (d) 3



10.

11.

12.

13.

14.

15.

Is analytic everywhere except at

If f(z):Z 1
@ z=4+1 (b) z = =i (€ z=i (d) z=-i

The analytic function with constant real part will be

(a) Analytic (b) Constant (c) Real (d) Zero
dz . .
The value of | where C is the circle |z]=1.
. 2Z2—3
(@0 (b) 27i (c) —2ri (d) 7i
If z=1isasimple pole of f(z)=— : T the [Residue of f(z)],=; is
Z —_
(@0 (b) 0.5 (c)1 (d)1.5
L(t°) is equal to
3l 3! 3l 41
(a) e (b) o (c) ) (d) el
1 .
L is equal to
[sz + 4} q
. 1 1.
(a) cos 2t (b) sin 2t (©) Ecos 2t (d) Es,ln 2t

PART - B (5 x 2 = 10 Marks)
Reduce (x? D? —xD + 7)y = 2xinto a differential equation with constant coefficients.
State Stokes theorem.
Prove that the function u = x> — y* — 2xy — 2x + 3y is harmonic.

Define Cauchy’s residue theorem.

State the conditions under which Laplace transform exists.
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PART - C (5 x 16 = 80 Marks)

16. () (i) Solve (D? — 3D + 2)y =sin2x + x (8)
(i) Solve(x2 D? — 3xD + 4)y = x? + cos(log x ). (8)
Or
2
() () Solve (x+ 2 4 Y (x4 2)¥ 4 y-3x4s4a (8)
dx dx
2
(i1) Solve o(lszy + 4y = sec 2x by the method of variation of parameters. (8)

17. (a) (i) Determine a and b so that the vector
F =3x%yi + (ax® — 2yz?)j + (32% + by? z)k is irrotational and hence find its
scalar potential ® suchthat F = V. (8)

(ii) Using Green’s theorem in plane for j (xy + y2) dx + x* dywhere C is the region
C
bounded between y = x* and y = x. (8)
Or

(b) Verify Gauss divergence theorem for F = x*i + y? j + z? k taken over the cube
boundedby x=0,x=1,y=0,y=1,2z=0,z=1 (16)

18. (a) (i) State and prove any two properties of analytic functions. (8)

(i) Construct the analytic function f(z) =u + iv given that

u-—v=e*(cosy —siny) (8)

Or
(b) (i) Find the image of the circle |z — 1 =1 of the z-plane under the mapping w = %
(8)
(i) Find the bilinear transformation that maps the points z = (i, 0, i) into the
points w = (-1, i, 1) (8)
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z+1

19. (a) (i) Evaluate | —————dz where Cisthecircle |z +1+i|=2. (8)
- +21+4
(ii) Find the Laurent’s series expansion of the function f(z)::——z———é————5 in the
z° -3z +
region 1<|z| < 2. (8)
Or
(b) (i) Evaluate j 4-3 dz, where C is the circle |7 = 3 Cauchy’s
l2(z-)(z-2) > Y Y

residues formula. (8)

N : : ¥ de
(i) Apply contour integration to evaluate J' _ (8)

o O+ 4cosd
20. (a) (i) Find L (e t°) (4)
(if) Find L (—1 = atj @)
(iii) Find Laplace transform of full sine wave rectifier
E sin at, 0o<t<”® 2
f(t)= ¢ and f(t - —j = f(t) (8)
0, AP P @
0 w
Or
(b) (i) Using Convolution theorem find Ll[ 5 > . 2}. (8)
s* +a
2
(i) Using Laplace transform solve the differential equation | Zy - % +2y=4
X X

given that y(0) = 2 and y'(0) = -3. (8)
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