
Ordinary Differential Equations – 1 (ODE-1) 

Exercise 10  

Question 1  
Motion of a stretched spring on a smooth table is described by the DE 0=+ kxxm &&  where 0m >  is the 

spring mass, 0k >  is the elasticity coefficient. Prove that the sum of the kinetic energy 
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 and the 

potential energy 
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2
xk  is kept constant. How can it be used to decrease the equation order? 

Question 2 Solve the following linear DEs 

a. 02 =+¢-¢¢ yyy , 
b. 0136 =+¢+¢¢ yyy ,  
c. 086 =+¢-¢¢ yyy , 

d. ( ) 084 =¢- yy , 

e. 016)4( =- yy , 

f. 02)4( =-¢¢+ yyy . 
 

Question 3  
Consider the linear DE with constant real coefficients 
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a. Prove that if ( )xx k sin  is a solution of (*) then 22 +³ kn . 

b. Let å
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ka . Find a solution of (*) which satisfies ( ) ( ) ( ) ( ) 1000 1 ==¢= -nyyy … . 

c. Is the Cauchy-problem solution found in b. unique? Explain the answer. 
 

Question 4 Which of the following DEs have resonances? What are the multiplicities of the 
resonance roots? Solve DEs a, b, c. 
a. teyy =-&& , 

b. tetyy ++=+ 2sin14&& , 
c. ttyy sin1 -+=-&&& ,  

d. 1cos2 2 +=+- ttyyy &&& , 

e. tettyy 3)4()5( +=- , 

f. tttyy tan2cos16)4( -+=- , 

g. tetetteyyy ttt 2sin2cos2sin208 4422 -+=+- &&& ,  

h. tteteyyy tt
t sinsin106 331 -+=+- &&& . 

 
  


