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( Symbols /

Answer Question 

1. Answer any five questions :

 a) Find the singular solution of the differential equation satisfied by 

the family of curves 

 b) Are the solutions 

  22  yyy


  linearly dependent ?

 c) If S is defined by the rectangle | 
22

),( yxyxf 

Lipschitz constant.

 d) Solve the equation 

by Picard's method to obtain 

places. 

 e) Locate the critical po
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  where a and b are constants. Find the Wronskian
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Question No. 1 and any four from the rest : 

questions : 2 

Find the singular solution of the differential equation satisfied by 

the family of curves 042
22  ycxc where c is a parameter.

Are the solutions 
xx

ee


,  and 
x

e
2

of the differential equation

02 y , 

linearly dependent ? 

is defined by the rectangle | x |  a,  | y |  b, show that 

, satisfies the Lipschitz condition. Find the 

chitz constant. 

Solve the equation 
2

2

1d

d

y

x

x

y


  with the initial condition y 

by Picard's method to obtain y for x = 0·15 correct to 3 decimal 

Locate the critical point and find its nature for the system 

1 y .  

be two solutions of the problem 

 ttby ,0)(  

are constants. Find the Wronskian of 1
y  and 
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 5 = 10 

Find the singular solution of the differential equation satisfied by 

is a parameter.   

of the differential equation 

 

, show that 

chitz condition. Find the 

 

 ( 0 ) = 0 

·15 correct to 3 decimal 

int and find its nature for the system  

and 2
y .  
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 g) Prove the Rodrigues formula 
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  where )(zL
n

is the Laguerre polynomial of order n. 

2. a) Given that )
1

(
t

ty   is a solution of 0
d

d

d

d
2

2
2  y

t

y
t

t

y
t . Solve the 

equation by reducing the order of the equation. 5 

 b) If the n vector functions n


 ,........, 21  are the n solutions of the 

homogeneous linear vector differential equation 




 yxA
x

y
)(

d

d
and 

the Wronskian 0),......,( 21 


nW for some ],[
0

bax   then 

prove that n


 ,........, 21  are linearly dependent on [ a, b ]. 5 

3. a) Use Picard's method to compute approximately the value of                    

y when x = 0·1 from the initial value problem yx
x

y


d

d
 where 

1)0( y . Check the result with the exact value. 5 

 b) State Picard's existence and uniqueness theorem for IVP of 

differential equation. 

  Prove that for the IVP, ,0)0(,cos
d

d 22  yty
t

y
 the interval of 

existence of the solution is [ 0, ½ ], given that R is the rectangle 

containing the origin : }
2

1
,||,0:),({  abyaxyxR . 5 

4. a) Obtain the Green's function and hence find the solution of the 

following BVP : 
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  subject to  ,(,)1(,)0(


uu are constants ). 5  

 b) Find the general solution of  
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2
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)1(62
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)1(  xy

x

y
x

x

y
x  given that y = x and 1

2  xy  

are two independent solutions of the corresponding homogeneous 

equation. 5 
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5. a) Determine the nature of the critical point for the system 

xyyx cos,sin  &&  and find the equation of the phase path. 5 

 b) Find the nature and the stability property of the critical point of 

the system ayxyyaxx  && ,  for a < 0 and a > 0. 5 

6. a) Find the general solution of the homogeneous linear system 

  Ax
t

x 
d

d
 

  where 
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 b) Prove that 
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  where )(
2

zJ
n

is the Bessel function of first kind and of order n. 5

  

7. a) If )(xP
n denotes the Legendre Polynomial of degree n, prove that 
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 b) Prove that if m < n, 
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  where )(tH
n

is Hermite's polynomial of degree n. 5 

   


