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[10 Q. x 1= l0 marks]

Fill il the bla::k space(s) by writing the most appropriate word(s) or symbol(s).

1. The differential equation (px+ qy)clx+ (ax+ by)dy will be exact if and only if

where a, b, p and q are constants

2. The integrating factor ofthe linear differential equation y' I Zxy = vst i5

3. The ordinary differential equation of the form xzy " + a xy' * by = 6 *ir1, ttren constants

a and D; is known as

The Laplace transform of 2cos2 a-tt =

Solution of the PDE,ltxx = 0 as a function of x and y is

SECTION'A"

TheMaclaurinseries1_**l-...istheseriesexpansionof-2t 4l

lfz=2t3t,thenzi: where 7 denotes the complex conju gate of z.

f (z) = u(x,y) + i u(x,y) is analyic in a domain D if and only ifthe first partial derivatives

ofz and u satisfu

0,*a, = where C is the circle, lzl : 1.

10. The fixed points ofthe mappin e f e) =
z-l
z+l
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SECTION *8"

[10 Q.x 1 = 10 marks]

Fill in the blank space(s), DO NOT TICK, by selecting the most appropriate answers from

among the given ones.

1i. The order ofthe differential equation formed after eliminating arbitrary constants from

[1; ) 3; not definedl

12. The orthogonal trajectories ofthe family of curves y = cx is

lx: ky; x2+y2=1a' y=x2+ki xv=kl

13. The Wronskian of the two functions y1 = ex, y2 = xe' is

le'; -2x, xe2'i e2' - xe2'1

14. while solving differential equation y" + 3y' - 4y = 2e' by the method of undetermined

coefficients, the choice for the solution y, is-.

lK e';

15. Pn(-1) =

[- 1;

2Kex; kxe'; xlKexl
where P,, (z) is the l-egendre polynomial of degree n

(- 1)"; (- 1)"*'; 1l

16. The Laplace transform ofthe function /(t) = (t - 1) u(t - 1) 1S

1

(s-r;z'

l

(s-r1z'

Parabolic;

sin iz : sin hz;

e"i = 7f

e-s (s+1),

s2 I

t)

Circularl

s2'

17. The convolution (1 * t) is

t
z'

18. The PDE ur, * 4ur, * 4u"" =0 is

IElliptic; Hyperbolic ;

19. Which one is true?

[cos z : coszcoshy * i sin r sinh y;

cos h iz = cos z:,

20 The residue of the function /(z) = "l at z = 0 is

t2

2

[; 2\' -it

v=.Asinx+Bcosxis

e;
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SECTION *C"

[3Q. x/=21 ,,ur1r1

Define differential equation. Ifthe functions p, q and r are continuous on an open interval

1, and if the functions y1 and y2 form a basis solution of the homogeneous differential

equation corresponding to the non-homogeneous equation y" + p(x)y' + q(x)y = 71y1.

Show that the particular solution to this equation is y, : -1, Ivff ax + y2 [v{ dx where

I4l is the Wronskian of y1 and y2. Find the particular solution of the differential equation

y"-y=e'. [+3+3]

State and prove the Convolution theorem ofthe Laplace transform. Solve the differential

equation y" +5y'+4y = Ze-zt,y(O) = 0,y'(0) = g [4+3]

OR

2

Define unit step tunction. If r(s) =#**.*#,a*o its irverse Laplace

transform. Find Laplace transform ofl(t) =
0,0<r<1
{, t<t<2.
0, t>2

[1+3+3]

Defrne singularities and their t)?es. Evaluate 0, *$6a0, where C is lzl : 2.5. Find

the principal valu ".t Ji- r,,=#<,+rt 12+3+21
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SECTION "D"
[6Q x4:24*ut1t'

Test for the exactness and solve, cos(x * y)dx + (3y2 + 2y + cos(x + y))dy : g.

Prove that./-,,(z) = (-7)nhL@)where ,/,,(r) = ,"2fr=oZ*#;;iand n is a

positive integer and find the value of J-Jx) + J{x).

P.T.O.



6 Use the variable separation method to find the solution u(x,y) of the partial differential

equation u, t u, = (x * y)u.

OR

Reduce the equati ol uxy = u, to the canonical form and then find the general solution'

Show that the functionu(x,y) : Zxy - y isharmonic; find its harmonic conjugate u(x, y)

and corresponding analytic function /(z) = u(x,y) + iu(x'y).

Develop the Laurent's series of the function /( z) = U;ft-valid for 1 < lzl <3.

An inductor of2 henrys and a resistance of20 ohms are connected in series combination

with electromotive force (emf) E volts. Ifthe curent is zero at time t equals zero, find the

current at the end of 0.5 seconds ifE = 125 volts.

STCTION'E"
[5Q''Z:10marks]

Solve the Euler-Cauchy equation x2 y" - Sxy' + 9y = g.

Use the power series method to solve y' : y.

Find general values of(1 * i)1-i.

Find the radius of convergence of the series f,f,=o ffi (z - 3i)tu .

Determine the linear fractional transformation that maps 21 = -\, z2 = i, z3 = 1 onto

Wr: O,wz = t, w3 = oo respectively.
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