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S.No Question Marks

Solve the IVP ¢ + zy/ + 2y = © + y — 1,where x € [0 1] with the
condition y(log2) = 3 = y/(log2)
Solve the IVP ¢ + zy/ + 2y = o + y — 1,where x € [0 1] with the
condition y(log2) = 2 = 3/ (log2)

3 Solve the IVP " — y? + 6y = 0 with y(1) = €? and y'(1) = 3e?

When does the uniqueness of the solution of an Initial Value problem

4

fails?

Show that V = {y/ y" + P(z)y’ + Q(x)y = 0} forms a vector space over
’ real field.

Define Wronskian of y; and y, where y; , yo are the solutiom of second
6

order linear ordinary differential equation and hence find W (e® ;e™7)
7 Define trajectory with an example.

8  Comment on critical points by giving suitable example
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Define stable critical point with an example.

Define a regular singular point.Determine whether x = 0 is a regular
singular point of 222y + Tx(x + 1)y — 3y =0

Show that x =0 is a ordinary point of (z* — )y//+xy —y =0but z = 1
is a regular singular point

Define Hermite polynomial with its Generating function.

Prove that H] () = 2nH,_1(x), whereH, (z) is Hermite polynomial
Show that {J_1(2)}* + {J1(2)}* = —
Show that J%(x) = \/%Sina:

Show that Jfé(x) = \/gcosx

Define semilinear and quasilinear partial differential equation.

Form the partial diferential equations by eliminating arbitrary constant
z=ax+ by +ab

Obtain the PDE for z = x + ax?®y? + b; where 'a’ and 't/ are arbitrary
constants.

Form the PDE by eliminating arbitrary function F for z = xy+F(z%+y?).
Form the PDE by eliminating arbitrary function F for z = F(*).

Form the PDE by eliminating arbitrary function F for ¢(z+y, 1—/2) =
Solve p + ¢ — pg = 0 by Charpit’s Method

Find the complete integral of p> + ¢* = x + vy
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Find the variables ¢ and n which reduces to PDE u,, — xzuyy = 0.

Find a particular solution of y” + 4y = tan 2.

By Wronskian to prove that two solutions of second order linear homo-
geneous equation are linearly independent if they have common zero in
the inteval .

Show that z2y” + zy’ + (2* — p?)y = 0; where z # 0 has infinitely many
Zeroes.

Comment on the nature of the critical points by its eigen value of a
dynamical system with two constraints.

Prove that 2n.J,(x) = xJ,—1(x) + Jpi1(x)

Prove that zJ!, = —nJ,(z) + xJ,_1(x)

Solve (z —y)p+ (x —2)g=y — x.

Prove that zJ (z) = nJ,(x) — Jm+1)(2)

Solve (%) p+ x2q = y?

Solve p + 3¢ = 5z + tan(y — 3z)

Find the which intersects the surfaces of the system z(z +y) = ¢(32+1)
orthogonally and which passes through the the circle 22 + 4% = 1; z = 1.
Find the surface which is orthogonal to the parameter system z =

2

cry(x? + y?) and which passes through the hyperbola 22 — y? = a? and

z=0.
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Explain the method to find the second solution using a known solution
for second order linear homogeneous differential equation.

Find the particular solution of 3" + y = cot?z and y” + y = cot 2x
Show the critical points of fli—f =z and % = —y 15 a saddle point

Prove the following P,(z) = P),,(z) —2zP.(z) + P,_,(z)

Comment on classification of PDE in the variables and hence classify the
PDE gy + tyy + u,, = 0.

Define Wronskian and show that wronskian is identicaly zero or never
zZero.

Show that the solution yi(z), y2(x) of y" + p(x)y + Q(x)y = 0 are
linearly dependent if and only if W (y;,y2) =0

Verify that y = e” is a known solution of zy” — 2z 4+ 1)y + (x+ 1)y =
0.Hence find the general solution.

Find the general solution of (x? — 1)y — 2xy’ + 2y = (2* — 1)?

State and prove the Rodrigue’s formula for Legendre Polynomial

X 5o, if m=n
Show that [~ P (x)P,(z) =

0, otherwise

Find the complete integral of px + qy = pq ;¢ # 0. (Tm)

Solve by Charpit’s method pz + qy = pg; where p = % q= g—;.
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Use the Adomian Method to solve IVP wuy = 4,0 < x < mt > 0
Boundary Condition u(0,t) = 0 u(m,t) = 0 initial conditions u(z,0) =
0, us(x,0) = sinx;

Use the Decomposition method and the noise term phenomenon to

solve the following inhomogeneous PDE u, + u, = (1 + z)e?;u(0,y) =

0 ,u(z,0) ==z
Solve uy — Pug, = 0 with u(z,0) = f(z);w(z,0) = g(z);—00 < x <
oot >0 .

Solve the following homogeneous heat equation by Adomian method,
PDE u; = ug;0 < x < m,t > 0 Boundary Condition u(0,t) = 0;¢ >
0; u(m, t) = 0;t > 0; Initial Condition u(z,0) = sinz

Use modified decomposition method to solve u,+u, = (1+z)e?; u(0,y) =
0;u(x,0) =x

Use the modified decomposition method to solve Ricatti’s Differential
Equation ¢/ = Az? + 4% y(0)=0

Use the Adomian Decomposition method to solve IVP PDE ;u, =
Uzz, 0 < < m;t > 0 Boundary Condition u(0,t) = e™%t > 0 u(m,t) =

7w — e 't > 0 initial conditions u(x,0) = x + cos;
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Show that y;(z) = <72 is a known solution of 2y’ +xyl+ (2% — 1)y = 0.
Hence solve the Initial value problem y7 + 1y + (1 — 25)y = 0; a #
0 with the condition y(%) = 2 and y'(3) = —2(1+ 1).

Explain the method of finding the solution by transforming a linear or-
dinary differential equations into normal form

Explain the power series method for Bessels diferential equation
Reduce €Uy, + Uy, + 26" Wy, + €*Yu,, = ¢ into canonical form.
State and prove Strum’s separation theorem

If u(z) is a nontrival solution of v+ ¢(z)u = 0,Vz > 0 and ;" ¢(z)dz =
oo; then prove that q(x) has infinitely many zeroes on positive x — axis
State and prove Picard’s theorem for existence and uniqueness of initial
value problem.

Explain the general method to find the power series solution of second

order linear differential equation and hence solve the Airy’s equation

yl+zxy =0

8m

8m

8m

10m

10m

14m

14m



Model Question Paper
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PART -A

Answer the following questions: 7x2=14
. a.  Define a Stable Critical point with an example.

b.  When do the given two solutions are linearly dependent?

c. Ifz=f(x*-y)+g(x*-y), show that a——4x2_62=_]_§.
ox? &' xox

d.  Showthat y, =cosx+sinx, y, = cosx—sinx are two linearly independent solution of
y+y=0.

e.  Write the normal form of a Legendre polynomial and find g(x) in it.

f.  State Strum Comparison theorem.

g.  Write the Parseval’s equation.

PART -B

Answer the following:

2. State and prove Picard’s theorem for existence and uniqueness of solution. 14
OR
3. a  Stateand prove Sturm’s Separation theorem, A 8
b d’y _,d ’
Write and general solution of initial Value problem Ll 4—+4y=0, y(0)=
g tAr=0,(0)=1 and
y'(0)=2.
PTO
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Reduce — + 2
ox

.3 1 1
Dirichlet problem u,, +;u, Jrr—zumj

Find the general solution ol the Gauss hypergeometric cquation

i o henious serics solution
—ab y=0inthe form of FFrobenious series

x(1-x)y" +e—ta+hb+ x]y'

validin 0<x <1.

Show that Zero's of J, (l) are simple.

OR
Show that (n+1) £, (x) = 2n+1) x P, (x)—n P,.(x) and
P.(x) = Pl (x) = 2x Py (0)+ P, (x).

' 0 m#n
Show that JPm(x)P,,(X) dx = .._}__ m=n
4l 2n+1

Describe the Green's functions method for solving 2 standard Strum — Liouville

problem.
. 1 Vi 4 | o 0 ] i i O
Solve by Greens function methody +y = f(x), x€ 0 3|’ y(0)y=0,y > .

CR

1z o'z 08z . .
0 == 010 Cannonical form and hence solve it.

oxdy oy

Derive one dimensional wave equation for a string.

¢ Prove that J.f(x) S(x-t)dx = f(t).

Show that all the eigen values of Strum — Liouville’s problem are real.

nmx

c

b  Show that the set of functions {sin (——]} n=1,2,... is orthogonal in (0, ¢).

OR

Let f(6) be any given continuous function of @ with period 27 . Prove that the

a solution given by Poisson integral formula.

State the necessary condition for the Validity of the Fourier series expansion of an

integrable function.
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