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Mathematics 

MM 213 – DIFFERENTIAL EQUATIONS 

 (2005–2019 Admission) 

Time : 3 Hours Max. Marks : 75 

Instruction : Answer Part A or Part B of each questions. 

1. (A) (a) Find the general solution of xyyy 4sin1022 =+′+′′ .  5 

 (b) Find the third approximation of the solution of the equation 

2yx
dx
dy +=  by Picard’s method if ( ) 00 =y .  5 

 (c) Using Picard’s method, solve the following initial value problem. 

  z
dx
dy = , ( ) 10 =y  ( ) ( )

2
10,3 =+= zzyx

dx
dz .  5 

OR 

(B) State and prove Picard’s theorem.  15 

II.  (A)  (a) If p  is not zero or a positive integer,  Show that the series 

( ) ( ) ( )
∞

=

+−−−

1 !
1.....21

n

nx
n

npppp  converges for 1<x  and diverges 

for 1>x .  5 
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 (b) Prove that log ( ) ( )xFxx −=+ ,2,1,11 .  5 

 (c) Find the general solution of ( ) 





 −+′′− xyxx 2

2
31 02 =+′ yy  near 

the singular point 0=x .  5 

OR 

(B) (a) Solve Legendre’s equation ( ) ( ) 0121 2 =++′−′′− yppyxyx , where 
p  is a constant, in terms of power series in x .  7 

 (b) Find two independent Frobenius series solutions of 
024 =+′+′′ yyyx .  8 

III.  (A) (a) Express ( )xJ4  in terms of ( )xJ0  and ( )xJ1 .  5 

 (b) Prove that ( ) ( )
− 





=
+

≠
=

1

1 12
2

0

nmif
n

nmif
dxxPxP nm   10 

OR 

(B) (a) State and prove Rodrigue’s formula.  5 

 (b) Find the first three terms of the Legendre series of 

( )




≤≤
<≤−

=
10

010
xifx

xif
xf .  5 

 (c) Prove that ( )[ ] ( )xxJxxJ
dx
d

01 = .  5 

IV. (A) (a) Show that ( ) byaxz ++= 22  is a complete integral of 
02 =−+ qqypx .  5 

 (b) Find the general integral of ( ) ( ) zqxpy =+++ 11 .  5 
 (c) Find the complete integral of yxqp +=+ 22 .  5 

OR 
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(B) (a) Show that the Pfaffian differential equation 

   ( ) ( ) ( ) 011 =+−−++ dzxydyxzxdxyz  is integrable and find its 
integral.  7 

 (b) Find a complete integral of zyqxp =+ 22  by Jacobi’s method.  8 

V. (A) (a) Reduce the equation ( ) y
n

yy
n

xx unyuyun 12221 −=−− , where n  is an 
integer, to a canonical form and solve if possible.  7 

 (b) Obtain d’ Alembert’s solution of the one-dimensional wave equation : 

  0,,1
2

2

22

2
>∞<<∞−

∂
∂=

∂
∂ tx

t
y

cx
y ,  

  ( ) ( ) ( ) ( ) ∞<<∞−== xxgxyxfxy t ,0,,0, .  8 

OR 

(B) (a) Establish a necessary condition for the existence of the solution of the 
Neumann problem.  6 

 (b) Suppose that ( )yxu ,  is harmonic in a bounded domain D and 
continuous in BDD ∪= . Prove that u  attains its maximum on the 
boundary B of D.  9 

     (5 × 15 = 75 Marks) 

—————— 
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