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Answer 5 out of 8 questions.
Missing data, if any, may be suitably assumed
1) @)

1A) Solve (1 + ey) dx + eV (1 - JE,) dy = 0.

18) %)
Using method of separation of variables, solve x* % +y? % =0.
10) ()
1 0<t=1
Express the given function f(t) =4t 1 <t < 2 in terms of unit step
t? t =2

function and hence find the Laplace transform.

2) @)
Solve (xy® + y)dx + 2(x?y% + x + y*)dy = 0.

2A)

2B) )
Solve ‘;‘ =log(x+y). ¥(0)=2, by Euler’s modified method, for x = 0.2
X
and x = 0.4 taking h = 0.2. Carry out two iterations for each step.
2C) (6)
: oluti , -1 { s? }
Using convolution theorem, evaluate L Srah i)
3) , \ d %)
. _ _ x _ a
" Solve (D* — 4D + 3)y = 2xe>*, where D = o

3B) ’

Given % =x+y, y(0)=1. Compute y at x = 0.4 by taking /= 0.2 using
X

Runge - Kutta method of order four.

30) (6)
Use Laplace transforms and solve y'' + 2y’ + 2y = 5 sint,

y(0) = y'(0) = 0.

) @)
) Solve (D* + 8D? + 16)y = 2 cos? x where D = %. ’

4A)

4B) (7)
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5)

6)

7)

8)

4C)

5A)

5B)

5C)

6A)

6B)

6C)

7A)

7B)

7C)

8A)

8B)

8C)

Solve u,, —2u,, =0 using the transformation v = x, z=x +y.

Find the orthogonal trajectories of the family of curves ¥’y —x1° =¢,
where ¢ is a constant.

Find inverse Laplace transform of —— .
P s2(s+a)’

Evaluate: ﬂ:f dz around the square with vertices at (0, 0), (1, 0), (1, 1)
o
and (0, 1).

Using the method of variation of parameters, solve y'" + 4y = tan 2x.

2sinf sin5¢&

Find the Laplace transform of f(t) = -

Solve x?y" — 3xy’ + 5y = x?sin (log x).

Evaluate _[ f(2)dz, where f(z)= m around a rectangle with vertices
C

(z°-1)

2+i, —2+i, using Cauchy’s integral formula.

Solve the simultaneous differential equations

dx — —sint Y o —
dt+2y— sint,—~ 2x = cos .

: 5 5
State Cauchy’s residue theorem. Hence evaluate j SIZTZ" HCOS 727 4,

Lo (z-D)*(=-2)

where C is the circle [z | = 2.5.

-3
Find Taylor’s series expansion of f(z)= 27, 1 2bout the point z = i.
T cos3d L
Evaluate I— de around a unit circle.
y S—4cosf

. _ 3.6
Sohexdx+y x*y°.

(7)

(7)

(6)
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Show that u(x,y) = %log (x% + y?) is harmonic. Also find the analytic
function f(z) = u + iv.
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