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SECTION "A"

[l0Q. x 1 = 10 marks]

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

1.

2.

The Laplace transform of ezt is _

Te or«er ore amercendni ea@on [%2+ (%2)]'= (
d3y)2
as, is

3.

4.

Two functions y,(a) and y,a) are...iftheir
Wronskian is not equal to zero for all x in their common domain.

The type of the partial differential equationu, + 9u - 0 is

5. The Rodrigues' formula for Legendre's polynomial Pc) = a,, o? - 1)" where a =

6.
f.dz= when C is lzl = 0.5 (Counterclockwise).

z+1.5

7. If f(z) = sin z, then the derivative of f(z) is

8. The complex functionf)= ,5, has a pole of orderz-1, (z+3)
at z = 1.---------

9. The general solution of the differential equation y" + 4y' = 0 is y(x) =
____________________,, where a and bare constants.

10. If f (z) is analytic in a simply connected domain D, and C is a simple closed curve that

lies entirely within D, then J,, f (z)dz=
SECTION "B"

[10 Q. x 1 = 10 Marks]

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

the given ones.

11. If £(f(t)) = F(s), then [(e? f(t))=..
[ e?F(&); e?Fs); Fs-3); XFs+3) I

r,



12. The solution of the differential equation y' + .!:. = 0 is y(x) =X --------

where c is a constant.
[ ln :_. ec/x.

x' '
C-·x' n]

x?

13. . The differential equation y' + p(x)y = q(g)y°/° is a(n)
equation.
[ Laplace; Potential; Bernoulli; Euler]

14. Given::~ = ::~ , 0 < x < L subjected to initial conditions u(x, O) = f(x), and

: u(x, t) I = 0, then the solution u(x, t) =
ut t=O ------------

[ f(x + t) + fa-t); fa+t)-fa-t);
1
2 [f(x + t) + f(x - t)]; 1

2 [f(x + t) - f (x - t)] ]

15. Let P,,(a) represents the Legendre polynomial of degree n, then P(a) + P,(x) =

[ ½ (3x2 -1); ½ (3x2 + 1); 1 +x; x°1 +-]
2

16. J. -, dz where C is lz] ==isz +1 2 ---------
[ O; rr i; 2 rr i; 4 rr i ]

17. The complex function f (z) =z is analytic _
[ nowhere; only at z = O; everywhere; only at z = 1]

18. The Principal value of sin h'(@) is------------
[

in- .n-
-· i-·
2° 4° i rr ; nn]

19. The PDE Ut = Uxx is a(n) equation.
[ wave; Laplace; heat; potential]

20. The general solution of dy = 2x e vs where c is a
dx

constant.
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SECTION "C"
[3 Q. x 7 = 21 marks]

1. State and prove the Cauchy-Residue Theorem. Use this theorem to evaluate the integral

K z+1he T dz, C:[z-1]= 2(counterclockwise).
z -2 z •

[4+ 3]
OR

•

2.

3.

4.

5.

6.

7.

State and prove necessary conditions for Cauchy-Riemann equations. Derive the polar
form of Cauchy-Riemann equations. [4+3=7]

Discuss to find the general solution of the Euler-Cauchy differential equation x

2

y" +
axy' + by = 0 where a and b are constants. Solve the initial value problem x

2

y" +
X y' + 9 y = 0, y1) = 0, y'1) = 2.5. [4+3=7]

Define the Laplace transform. State and prove the first shifting theorem. Use this theorem
to find the Laplace transform of eat cos bt where a and b are constants. Also, find the

3s-137
inverse Laplace transform of 2 • [ 1 +2+2+2=7]

s +2s+401

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

Find the type, normal form, and solve the partial differential equation

u, +5u, ++u,= 0.

Find the D'Alembert's solution u(a,t) of u, = cu.

Show that J 1 (X) = /2 sin X, where the symbol has its usual meaning.
i G

Find the Laurent series ofz2 e l/z with center 0.

Derive the model equation for an RLC circuit, and use it to find the current at time t in
an RLC circuit given that R = 4 ohms, L = 0.5 henrys, C = 0.1 farads, and E(t) =
500 sin 2t volts.

r,

OR

P.T.O.



8.

9.

Solve the Bernoulli equation dy = a y - b y2 where a and b are constants.
dx

Solve the equation y" + 3y' + 2.25 y = -10e15+, y(0)= 1, y'(0) = 0 .

SECTION "E"
(5 Q. x 2 = 10 Marks]

10. Solve the ODE y' = (x+ 1)e'y.
11. Find the inverse Laplace transform of s2-~s+

3
.

12. Find the radius of convergence of the power series L~=O n~ nn(z - 1[ on.
n.

13. Solve the differential equation y' = y using the power series method.

14. Find the solution u(x,y) of the partial differential equation Uxy = 0 subjected to
u(x,O) = sinx and u(0,y) = e.


