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SECTION "A"
U0 Q. i< I = l0 marksl

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

The order of the differentiat equation #); = (#)' * xy is

2. The integrating factor of the linear differential equation y' +";= xz is

3. rf y - x2 isasolutionofthedifferentialequation xzy,,+y - f (x),thenf(x):

?

4. The Legendre polynomial of degree n given

is P,,(r) = *#[@, - 1)a], then pz@)

6

5. The Laplace Transform of the cosine hyperbolic function f (t) _ cosht
is

The inverse Laplace of 1 is

The heat equation # - r, # - O r, type in PDE classification

lf z = 3 - 2i, then the product zZ is
conjugate of z.

where Z denotes the complex

The value of the complex integral {, +
is counter-close wise.

by Rodrigues's formula

a
7.

8.

9.

10.

where C:lzl = 1

The residue of f (z) - +at the pole z = i is

SECTION "B"
[l0Q.x l:l0marks]

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

The differential equation y + p(x)y' + q(x)y = r(x) is said to be non_homogeneous ifI l.

I p(x) = 0; q(x) + 0; r(x) = 0;

l.

r(x) + 0)



12. The differential equation (Ar + By)dx + (Cx + Dy)dy will be exact if and only if
where A, B, C , and D are constants.

lA=C; B=C; A=D; B=Dl

13. Two basis solution of the second order differential equation y" +Zy' *y:0 is

14.

15.

t6

19.

20.

The radius of convergence of the power series Xt, # (, - |)"it

I {e*,e-*}; {ex,xe-x};

The Wronskian of lt = !,!z : x and !z= { i,
[ 1; x: x2;

{e',xe*}; {e-',xe-'}l

1l

0l

r3l

it
t
!t'

2

It'
fi;

Let f (t)be a function withf (0) = 0 and the Laplace of its derivative L(f) = 1, then the

Laplace of the function f (t), L(f) =-
[ 1; t; etl sin tl

17. The convolution (1 * f) :
t
2'

l8

v=xandw=x*cti
v=xandw=t

t

lt
a

*
2

1
)t

C

The characteristics of the one dimensional wave equation # = ,'#to reduce it into its

normal form the equation uvw = 0 are .....

I v-x*tandw=x-t;
v = x * ct andw = x - ct; l

The value of i1e :..
[ -1; i,

....where i is imaginary unit.

-i;

The function f (z) = #+ # has a pole of order

ll; 2; 5;

atz - 2i. t
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SECTION ''C''
[3 Q. * 7 =Z|marks]

Derive the condition for the first order differential equation of the form M(x,y)dx +N(x,y)dy = 0 to become the exact form.

Solve the differential equation (xa + yz)dx - xydy = 0 using the method of exactnessbylinding its appropriate integrating factor. AIso, find the it's particular solution ify(2) = 1 is given. 
t3+41

Explain the detail procedure to find the solution of the Euler-cauchy second
differential equation of the form xzy" * axy, + by - 0, where a and b are
constants. Also, discuss three different possible so[utions of this equation.
Solve the differential equationx2y" - 4xy' * 6y = 0 with given initial
conditions y(1) = 1,y'(1) = g.

OR
Classiff three different types of second order partial differential equation (pDE) of thef3rmAuxx*?Bu*"+ cuvv = F(x,y,u,u*,uy), where the coefficients A,B,c are
functions of x and y. using D'Arembert,s- meihod, find the sorution u =.tt(x,f) of theone dimensional wave equation ufi = c21t** wiih initial condition s u(x,O) = f (x)andus(x,0) = g(r). (Show the detaiis of your work) 

w\4' v' 
[2+5]

Define_a singular point and a pore of order m of acomprex function /(z).prove the residue theorem for the integration of the complex runction 1(z)
Find the Cauchy principal value of the real integral ,[i ffi;r_ *ing
theorem.

a 2.

A

order
real

lt+3+31

State and

residue

u+2+4)

-

4

5

6.

-

,-) S ilDil

[6 Q. " 4:24 marks]

Find the orthogonal trajectories of the family of curves y = x I Ce-x.

Showthat*(x_"Ju@))=_x_ulu*'(x),whereJ,@)=xuZfl,=offiul,
the Bessel's function of first kind of order v.

Define Laplace transform of a functionf (t),t > 0. show that the Laplace transtbrm
of ta, L(t") = ry,where a is a real number and f(.) denotes the gamma function.

Using Laplace transform to sorve tn. aiortr.ntiar equatio n y,, + 9y = Lbe-r with initiar
conditions y(0) = 0 and y'(0) = 0.

Show that the function u = xy is harmonic and find its conjugate harmonic function u toget the corresponding analytic function f (z) _ u * tv.

7

l.

3.



8.

9

Develop the Laurent's series of the function f (z): frxthe point z = Zi. Also find
the residue of f (z) at the point z : 2i from the series.

If an electromotive force of 160cos StVolts is impressed on a series circuit composed
of a 20 O resistor and 10-1 H inductor, find the steady state current in the circuit.

SECTION ''E''
[5 Q' ' 2: l0 marks]

Find the power series solution of the first order differential equation y' = -ky.

Find the inverse Laplace of -- r 

-.(s+2)(s-+)

Find the principle value of the general power (Zi)i.

I, Zdz,whereC istheshortestpathfrom 1* ito 3 +2i.

Find the linear fractional transformation that maps the points t,-t,o onto 0, @, -1.

10.

I l.

12.

13. L
14.

o

a


