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£ Answer ANY FIVE full Questions.
£ Draw diagrams and equations whenever necessary.

Zsmtsm5t]

1A. i) Find L[te %tsin4t], i) Find L [

1B. Solve (x? — y?)dx — xydy = 0.
1C. Form differential equation of all circles with center at (h, k) and radius a.
(8+8+4 = 20 marks)

2A. Solve y'V + 2y" + y = x%cosx.

2B. Using the method of separation of variables, solve — u _ 2 — + u where u(x, 0) = 6e~3*.

0x

2C. If w = @ + i@ represents the complex potential for an electric field and

p=x*—y*+ 2+ >, determine the function @ . (8+8+4 = 20 marks)

3A. Find by Taylor’s series method the value of y at x = 0.2 for the differential equation
Z—z = 2y + 3e*, y(0) = 0. Compare the solution obtained with the exact solution.

3B. Show that polar form of Cauchy-Riemann equations are

ou 10v v 10u 0%u 10u 1 0%u
—=-—,—=—-—_Hen — = 0.
or 1rao’or rao’ ence deduce 2ty ror o T2 r2 962 =0

3C. Solve y"" — 4y = cosh(2x — 1). (8+8+4 = 20 marks)

4A. Express the following function in terms of unit step function and hence find it’s Laplace

(t—1) ; 1<t<?2

transform. Also find L[e (1 — u(t — 2)]. f@®) = {(3 —t); 2<t<3

4B. Evaluate

i) $, Sln—Zdz where C is the circle |z| = 1,

(-2
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ii) $. (Ze+i)4 dz,where C is the circle |z| = 3.

4C. Using Modified Euler’s method, find an approximate value of y when x = 0.2, given that
L= x4 yand y = 1 when x = 0, taking h = 0.1 (8+8+4 = 20 marks)

dx

5A. Solve the simultaneous equation % =7x—y; Z—Z = 2x + 5y.
5B. Apply Runge-Kutta method of order 4 to find an approximate value of y
for x = 0.2 in steps of 0.1 ifZ—z = x + y? giventhaty = 1 whenx = 0

5C. Find L[(1 — e?)u(t — 1)] (8+8+4 = 20 marks)

6A. Solve x2y"" + xy' + 9y = 3x? + sin(3logx).

2
6B. Solve by the method of transforms, the equation % + 9x = cos?2t,

given x(0) = 1,x (g) =—1.

6C. Find the residue of f(z) =

z " —
e it poles. (8+8+4 = 20 marks)

7A. Solve y'"" + 4y = tan2x using the method of variation of parameters.

7B. Define Periodic function. Draw the graph of the periodic function.

f) = {n _té 0 ;<t :g o Hence find Laplace transform of f(t).
3
7C. Solve azzzy + 18xy? + sin(2x — y) = 0. (8+8+4 = 20 marks)

8A. Solve 2y'cosx + 4ysinx = sin2x, giventhaty =0 x = g

SZ
(s-2)3

. . -1 .. . -1 S
8B. i) Find L [ ], (ii) Find L [(52+a2)2]'
8C. Form the partial differential equations by eliminating arbitrary functions from

fx?+y%z—xy)=0. (8+8+4 = 20 marks)
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