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SECTION "A"
t10Q.x 1 =10 marksl

Fill in the blank space(s) by the most appropriate word(s) or symbol(s).

1. A first order differential equation of the form y' + p(x)y = r(x) yn,n e IR. represents
equation

2. The general solution of Cauchy - Euler equation x'y" + axy' + by : O having complexI characteristics solutions is .

3. lf Ju@) be the solution of Bessel's equation then lx! Ju(x)l

Inverse Laplace transform of e-asF(s), that it 1-t1s-asF(s)) :..
If t(/(t)) represents Laplace rransform of f (t),thenL[tnf(r)] -
The Laplace equation LL** * uyy :0 in polar coordinate system is

If z = x t iy is a complex number then sin iz

.A nrapping w - f (z) is conformal if it preserves angles between two oriented curves both in

9. The convolution of ekt * ekt rs

10. The Cauchy-Hadamard formula for finding radius of convergence of a power series

Lff=oan(z - zo)n is given by the relation

SECTION "B"
t10 Q.x 1 = 10 marksl

Fill in the blank space(s), DO NOT TICK, by choosing the most appropriate answer from among the
given ones.

11 If F = ,lno)at
then R(y) : ...

is an integrating
:T::::::::" 

exact equation P(x, v)dx + Q(x,v)dv - s
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In method of undetermined coefficients for solving y"
r(x) - kcos ax then the parricular solution !p(x) - .

arbitrary constant.

lKcos ax; Kstn ax;

), ie-#), 7 laQ aP\.
A\.a, - aill

+ p(x)y' * q(x)y : r(x), if
whereKandMare

12.

Kcos ux sin arx; Kcos ax *M sin a.rxl



13. Legendre polynomial of degree 0, p6(x)

[1; )Gr' - t); )6*u - 3x)l

14. The Laplace transform of the function cosh a.rt is .. ..rs.L s2+u2'
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The Cauchy principal value of [9 is ..
[o; -rt;

The function f (z) - ---- 
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fixed. point of a mappingw = (4 + i.)z is
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If u,= e-4t cos Bx be solution of heat equation 1r, = c2Lt**then ct+'' +1. -r-1.Lt 32' =G; ts; tir

-,1

rt;
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SECTION "C"
[3Q.x7=2lmarks]

Show that yr(x) : -!t In] a* + lz ['# O* be the particular solution of non-homogeneous

differential equation y" + p(x)y' * q(x)y = r(x), where y1 and lz are tow linearly
independent solutions of the associated homogeneous equation , and w is Wronski any, and y2.
Use this method to solve the equation y" + ! = sec x. t3 + 4l

State and prove first shifting theorem of Laplace transform. Solve using Laplace transform:
y" +9y = LOe-t, y(0) = 0, y'(0) = g. Il +2+4)

OR

State and prove second shifting theorem of Laplace transform. Solve using Laplace transform:
y" - 4y' * 4.y - 0, y(0) = 2.L, y'(0) - 3.9 ll +2 + 4)

Prove that if f(z)=u(x,y)*iv(x,y) is analytic in a domain D then the first order partial
derivatives of u and.u-satisfy Cauchy - Riemann equations LL2a:'uy,uy= -v*. Verify that
tt = e-x sin y is harmonic and find corresponding analytic function. B + a)

SECTION "D"
[6 Q. x 4 =24 marks]

o

4. Solve the initial value problem: y' + # = 2xe7/* ,y(L) = 13.86.

5. Prove thatfx-vJu(r)]' = -x-oJr*t(x), where Jr@) be the Bessel function of first kind of order
v.

6. Solve using method of undetermined coefficients: y" * 3y' + 2.25y = -10 e-L'sx.

7. Classify and transformttxx - Llu*, * Z\ur, - 0 into normal form and hence solve it.

OR

Solve the Laplace equation: u*, * uyy = 0.

8. Integrate: [rZ dr, C from -1 + I along theparabolay = xz to7 * i..

g. Integrate counterclockwise around C: $, ffi, C:lz - ll = 2.

SECTION "E"
[5Q.x2=l}marks]

10. Find orthogonal trajectories of the curve: ! = ce-3x
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Apply power series method to solve: !, * xy = g.

Find inverse Laplace transform of -j-- s(s2 -s;'
Find the.solution u(x,y).of pDE: uyy * L6u = 0.

Show that: coshz = coshxcosy * i sinhxsiny.
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