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1. Find a transformation so that the differential equation (𝑦 − 𝑝𝑥) 𝑥 = 𝑦 where p=dy/dx≠0       
can be transformed into a homogeneous equation. 

 

2. What is the necessary condition for the existence of a singular solution of the differential 
equation (x,y,p)=0,  p=dy/dx ? 

 

3. By the substitution 𝑥2 = 𝑢, 𝑦2 = 𝑣, 𝑃 =
𝑑𝑣

𝑑𝑢
 , the differential equation 

 (𝑝𝑥 − 𝑦)(𝑥 − 𝑝𝑦) = 2𝑝 where 𝑝 =
𝑑𝑦

𝑑𝑥
 transforms to the clairaut’s form.  

Write down the form. 

4.  Find two linearly independent solutions  for the differential equation 

 
 

5. Find a  fundamental matrix of the homogeneous linear vector differential equation 
𝑑𝑥

𝑑𝑡
=

(
−2 3
3 −2

) 𝑥 where 𝑥 = (
𝑥1

𝑥2
). 

 

6. In the homogeneous linear system 
𝑑𝑥

𝑑𝑡
= 𝐴𝑥 where 𝐴 = (

3 2
−5 1

) and 𝑥 = (
𝑥1

𝑥2
), find the 

characteristic roots of the matrix 𝐴. 

 

7. For interval 0 ≤ 𝑥 ≤ 𝜋, the system of differential equation 
𝑑2𝑦

𝑑𝑥2 + 𝑥 = 0 with boundary 

conditions 𝑦(0) = 0 and 𝑦(𝜋) = 0find the eigen functions and the eigenvalues. 

 

8. Write down the condition for which a second order Sturn-Liouville equation  

 
𝑑

𝑑𝑥
{𝑝(𝑥)

𝑑𝑦

𝑑𝑥
} + {𝑞(𝑥) +  𝑟(𝑥)}𝑦 = 0  is said to be regular in the interval 𝑎 ≤ 𝑥 ≤ 𝑏 . 

 

9. Find the Green’s function for the equation d2u/dx2=f(x) subject to the boundary condition 

u(0)=u(1)=0 .  



10. If δ(x) be the Dirac-delta function when a<x<b ; find the value of 

∫ 𝑓(𝑥) 𝛿(𝑥 − 𝑥0)𝑑𝑥

𝑏

𝑎

 

 

 

11. Find the critical point of the system 
𝑑𝑥

𝑑𝑡
= 5𝑥 − 6𝑦 + 2 ,

𝑑𝑦

𝑑𝑡
= 4𝑥 − 5𝑦 + 3 . 

 

12. Determine the nature of the critical point (0, 0) of the autonomous system 

𝑑𝑥

𝑑𝑡
= −3𝑥 + 2𝑦 

𝑑𝑦

𝑑𝑡
= −𝑥 − 4𝑦 

13. In Bessel equation 𝑧2 𝑑2𝑦

𝑑𝑧2 + 𝑧
𝑑𝑦

𝑑𝑧
+ (𝑧2 −  𝛾2)𝑦 = 0,Find the indicial equation corresponding 

to the singularity 𝑧 = 0. 

14. In Laguerre equation 𝑧
𝑑2𝑤

𝑑𝑧2 + (1 − 𝑧)
𝑑𝑤

𝑑𝑧
+ 𝑟𝑤 = 0, what is z=0 ? 

15. The Legendre polynomials 𝑃𝑚(𝑧)  and  𝑃𝑛(𝑧)  are orthogonal in the interval −1 ≤ 𝑧 ≤ 1 ,  

for positive integers m and  n  if  ∫ 𝑃𝑚(𝑧)𝑃𝑛(𝑧)𝑑𝑧 = 0
1

−1
  for 𝑚 ≠ 𝑛. Now  for  𝑚 = 𝑛 find the 

value of  ∫ 𝑃𝑚(𝑧)𝑃𝑛(𝑧)𝑑𝑧
1

−1
 . 

 


