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SECTION *C"

[3Q.x 7=21 marks]

If the functions p, q and r are continuous on an open interval I, and if the functions y1 and
y2 fotm a basis solution of the homogenous equation corresponding to non-homogenous
equation

y" * p(x)y' * q(x)y - r(x).
Show that the particular solution of non-homogenous equation is

lp = -!r I ff a* + y, I 
v#dr, where ltl is the Wronskian of y1 and y2.

Use this method to find the particular solution of y" * 4y = 3 cosecr. [4+3J

Define Laplace transform of a function. Find the inverse transform of the following
functions

(a) ln (t *;J

Ql.

O e2.

s-(l (.)#,-

I

(s-o)z+a2

u+2+2+21
OR

State convolution theorem. Show with an example that 1 * f (t) + f (t). Use convolution
theorem to solve the initial value probl em y" * 4y = g (t), y(O) = 3, y'(0) = - t.

u+2+41

Q3. State and prove cauchy Residue theorem for comprex integration.

Evaluate f, C*+ ,r"/r) dz,whereC is the ellipse 9x2 + lz = 9. [3+4]

SECTION "D"
[6Q.x 4=24marksf

Q4. Define analytic and harmonic function. Verify that u = x3 - 3xy is harmonic in the
whole complex plane and find a corresponding conjugate harmonic function v of u.

Q5. State second shifting theorem for Laplace transform. Find the transform of the function(2 if 0 < t <n
/(t)=10 ifn<t<Ztt

tsint if t)2n

Q6. Solvethe PDE4u** -uyy= 0, usingthe transformation f = x I Zy an&1 = x - Zy.

Q7. Derive the polar form of Laplace equationlt** * uyy = 0.



Q8. Show thatfilxulu(o-)l = xvlv-t(x), where the symbols have their usualmeanings.

Q9. Evaluate fi"
d.x

(t+vz1t

SECTION "E"
[5Q.x 2=10 marks]

Ql0. Use Power series method to solve the differential equation y' = zxy.

Ql I. Solve *ry" - 3xy' * 4y = O.

Ql2. Find the orthogonal trajectories to the cuwe ! = cx3/2.

QI3. Find the linear fractional transformation which maps the points 0, 1, oo onto -1, -i, L
respectively.

Q14. Find the principal value of (1 + d)-r+i. o-

o
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[0Q.x l=10 marks]

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

equation for y - A Cos x * B Sin x, by eliminating arbitrary

t The roots of the characteristic equation of a certain linear homogenous differentialequation ate 0,'4,2 and 2*4i. Th, grnrrul solution of this aiirurentiai equation

3. A certain second order linear homogenous differential equation has a fundamental set ofsolution consisting of te*,e-,j. The solution satisfying y(0)=0, y'(0)=4 has the value atx=2ofy(Z)=

4. The principal vatue of i, is

The convolution et * t:
The two dimensional Laplace equation has the form

The Legendre's polynoririA frqr; is

The radius of convergence of the power series X#l @ _ 3i)n is

The fixed points of w = '-' *"z+l

The image of the region L<rzl<3/z,Tt/6<0 <n/3 under the mappin g w=22

SECTION "B"
[l0e.x l=10 marks]

Fill in the blank space(s), Do Nor TICK, by selecting the most appropriate answers fromamong the given ones.
I l ' The integrating factor for the differentiar equation xy, + (x + z)y = .as

x2

l. The order
constants,

of the differential
is

2

5.

6.

7.

8.

9.

10.

a

[eT + ezx.
x2

eT*z*; X2e2*; x2+e2*l



t2.

14.

15.

16.

t7.

18.

.19

[10[o(r);

The Laplace
o-aSI'.t" '

If y - ezx isa solution to y" - 5y' * ky = O,then thevalue of k is
[-6; o; -l; 6]

13. [o(r) = where lrc@) is the Bessel's polynomial of order 10.

,o(x) + I-ro(x); I_ro(x)I

transform of the Dirac delta function d(t - a)
o-QS, o$-a), e-as -

?-J

- Lo(x); I

The solutionu(x,y) of partialdifferential equation uxx - u = 0 is
VU)e**g(x)e-x;f(y)e*+g(x)g_l;f(y)e,i-gbDg.*'U@
A mass of 2 kilograms is attached to a string. The spring constant is 40. The mass is
started in motion from the equilibrium position with an iniiial velocity of l.5m/sec in the
downward direction. Assume that there is no air resistance. The Initial Value problem
goveming the position, u(t) of the mass. Assume the position is measured in meters and
time in seconds

fZu" *40u'= 0,u(0) = 0,u'(0) = 1.5;
2u" + 40tt' -- 0,u(0) = 1.5,u'(0) = Q;

o-fri -
[-l;

21t" +40u= 0,u(0) = 0,u'(0) = 1.S;
2u" - 40u = 0, u(0) = 0, u'(0) = 0;I

I

o

o

The residue of the tunction f (z) ='# at the singurar point

l-l8ri; ttni; ni;

t,
ll; 0; Tri;

20. The differential equation uxx * 4u,, * 4uo = 0 is

[elliptic; parabolic; hyperbolic; circular]

iI0;

2ni)

is

0l

dz

is


