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SECTION “A”
[10 Q. x 1 = 10 marks]

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

1. The differential equation Mdx + Ndy = 0 is exact if

2. If the two roots of second-order homogenous differential equations are 2i and —2i, then
the general solution y =

3. If W denotes the Wronskian, then W (e*, xe*) =

4. The value of e™ is
5. The Laplace transform of tZe3¢ is
6. The solution u(x,y) of u, = uis

7. The Legendre's polynomial, P; (x) is

. S n .
8. The radius of convergence of the power series ), mz“ is

9. The residue of e/Z has singularity at z = 0.

10.  The point where the mapping f(z) = z? — 2z + 1 is not conformal is

SECTION “B”
[10 Q. x 1 = 10 marks]

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

11.  While solving differential equation y''+2y'+y =3sinx by the method of
undetermined coefficients, the choice for the particular solution y;, is
[Asinx; B cosx; Asinx+Bcosx; ABsinxcosx]




12.

13.

14.

15.

16.

17.

18.

19.

20.

Which of the following differential equation has degree 2 and order 27

(') +2y' +y=0; y'+@)+y=0;
y'+ 0 +y*=0; vy"'+y =y
The value of J;4(x) = , where J;,(x) is the Bessel’s function of order
10.
[10/10(x); —J10(x); J10(—=x); J-10(x)]

If P,(x) is a Legendre function of degree n, then B,(—x) = 2
(=P (x); (—1D)"P(x); P_p (x); (=D)"F(=x)]

Convolution of t and 1, thatis, t *1 =
) . 3 142
[1; t ¢, =t7]

1
s(s-1)
[1-—et; 1—e7t; et —1; e t—1]

The inverse Laplace transforms of is

Partial differential equation of the form Au,, + 2Buyy + Cuyy = F(X, Y, U, Uy, Uy) is
classified as parabolic if .
[AC — B* < 0; AC-B*>0; AC — B* = 0;- AC — B? # 0]

S1

The function f(z) = ;z has pole of order

(1 . 4, 5]

The value of the integral gﬁcgdz, c:|z| = 2 (counterclockwise) is
[0; e?; 2mi e?; 2mi/e?;]

The mapping w = f(z) = é has fixed point(s) .

 —
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SECTION “C”

[3 Q. x 7 =21 marks]

If the differential P(x,y)dx + Q(x,y)dy = 0 is not exact, show that it has an integrating

factor e/ R®)4xX where R(x) = %(z—;—g—g). Find the integrating factor and solve the
differential equation (x3 + xy*)dx + 2y3dy = 0. [4+3]
Define the Laplace transform of a function f(t). State and prove the second shifting
0, 0<t<1
theorem of Laplace transforms. Find the Laplace transform of t?, 1<t<2. [14343]
0, t>2
OR
State and prove the Convolution theorem of the Laplace transform. Solve the initial value
problem y" + 2y’ — 2y = 2t,y(0) = 1,y'(0) = 0. [143+3]
If a function f(z) = u(x,y) + iv(x,y) is analytic in a domain D, prove that the partial
derivatives of u and v satisfy u, = v, and u, = —v, in D. Define the harmonic
function and then show that u(x,y) = xy® — x3y is a harmonic function and find the
conjugate harmonic function v(x,y). [3+1+3]
SECTION “D”

[6Q. X 4 = 24 marks]

Solvey" —2y'+y = %ﬁ by the method of variation of parameters.

Bessel function J, (x) is defined by J, (x) = x" X O T

m=0 2zm+v mIT(v+m+1)®
2
J 1(x) = ’—cos X
3 X

Reduce the wave equation u;; = c®u,, into the normal form and solve it.

Prove that

OR
Express the Laplace equation uy, + uy, = 0 in polar coordinates defined by x = r cos 6,
y =rsinéf.

2
Evaluate the contour integral §C c z dz, c:|z| = 2.5 (counterclockwise).

z-1)%(z-2)



10.

11.

L2

I3

14.

m d ; .
Show that [; n-ﬁ,ﬁ = 2m using contour integral.

A thermometer, readings 5° C, is brought into a room whose temperature is 22°C. One
minute later the thermometer reading is 12°C. How long does it take until the reading is
practically 22° C, say, 21.9° C?

SECTION “E”
[5Q. X 2=10 marks]

Find the orthogonal trajectories of the family of curves y = ke, k is a constant.

Use the power series method to solve y' — 2y = 0.

25-56
52—-45-12"

Evaluate the Laplace inverse transform of

Find the general value and principal value of (1 — i)‘.

Find the linear fractional transformation that maps z; = 0,2z, =1, z = ® onto
wy = —1, w, = —i, w3 = 1 respectively.



