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

1A. i) Show that fooo t3e~tsintdt = 0, i) Find L [e‘t Ot Sit—ntdt].
1B. Solve (1 + ey) dx + ey (1 — g) dy = 0.

1C. Form differential equation of all circles with center at (h, k) and radius a.

[8+8+4]
2A. Solve y'V + 2y"" +y = x%cosx.
. . . 0%z 0z 0z
2B. Using the method of separation of variables, solve — — 2 —=+—= 0.
ax dx 0y
2C. If w = @ + i@ represents the complex potential for an electric field and
p=x%—y*+ xZiyZ determine the function @ . [8+8+4]

3A. Find by Taylor’s series method the value of y at x = 0.2 for the differential equation

d

ﬁ = 2y + 3e*, y(0) = 0. Compare the solution obtained with the exact solution.

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

ou 1dv adv 10u 0%u  10u 1 9%u
P e —;Q.Hencededucea?+;a—r+r—2692 = 0.
3C. Solve y"" — 4y = cosh(2x — 1). [8+8+4]

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

0; o0<t<1
transform. f(t) =4{t—1 ;1<t<?2
1 ; t>2

4B. Verify Cauchy’s theorem by integrating e'# along the boundary of the triangle with the

vertices at the points 1 +i,—1 +iand —1 —i.
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4C.

5A.

5B.

5C.
6A.

6B.

6C.

7A.

7B.

7C.

8A.

8B.

8C.
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Using Modified Euler’s method, find an approximate value of y when x = 0.2, given that
Z—z=x+yandy=1Whenx=0. [8+8+4]
dx _ d_y _ _ _

Solvea—7x+y—0,dt 2x — 5y = 0.
Using Runge-Kutta method of fourth order, solve & = =% with y(0) = 1 at x = 0.2

sing Runge-Kutta method of fourth order, solve -2 = == with y(0) = 1atx = 0.
and x = 0.4
Find L[(1 — e?Y)u(t — 1)] [8+8+4]

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

Solve by the method of transforms, the equation y"'' + 2y" —y' — 2y =0,
given that y(0) = y’(0) = 0and y"(0) = 6

03z
0x20y

Solve + 18xy? + sin(2x — y) = 0. [8+8+4]

Solvey" +y = using the method of variation of parameters.

1+sinx

Define Periodic function. Find the Laplace transform of the function

sinwt;0<t<%

f®) =

0 ;Z<e<®E
w w
Find the sum of the residues of f(z) = ZSZZZ at it’s poles inside the circle |z| = 2.
[8+8+4]
1
Solve (xy2 — ex3) dx — x?ydy = 0.
. . -1 1 . . -1 S
i) Find L [—3(52+a2)]' ii) Find L [(52+a2)2]
Form the partial differential equations by eliminating arbitrary functions from
z=(x+y)ex*—y?) [8+8+4]
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