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CHAPTER:HIGHER ORDER DIFFERIENTIAL EQUATION 
 Find the Wronskians and use it to verify linear independence 

(1)  xxx ln, 22                                                                                                                        [L.I] 
(2)  xxx exee 4,,                                                                                                                       [L.I] 
(3)  xx xee ,                                                                                                                               [L.I] 
(4)  wxwx sin,cos                                                                                                                 [L.I] 

 Without solving D.E determine the wronskians of solution to the given D.E 
(5)    0212  yxyx  
(6)  02  yyxyx  

 Find a basis of solution of following second order homogeneous linear equation 
(7)  xyyyxyx  1

2 ;0  
(8)    xyyyxyx  1

2 ,0221  

(9)  
x

xyxyyyx sin,02 1   

 Verify that the given functions form a basis of solution of the given equation and solve the 
given IVP. 

(10)     60,40,09  yyyy                                                             
(11)     ,20,40,0  yyyy                                                                          
(12)     ,5.21,31,034 2  yyyyx                                                               

 Find the general solution of homogeneous differential equation. 

(13) 16 8 5 0y y y      

ݕ (14) ′′′ − ݕ ′′ + ′ݕ100 − ݕ100 = (0)ݕ;0 = ݕ,4 ′(0) = ݕ,11 ′′(0) = −299 
ݕ (15) ′′ − ݕ5 ′ + ݕ6 = (1)ݕ;0 = ݁ଶ, ݕ ′(1) = 3݁ଶ 
(16) 2 2 2 0y y y      
ݕ (17) ′′ + ݕ4 ′ + 4 = (0)ݕ;0 = 1, ݕ ′(0) = 1 
ଶܦଶݔ ) (18) − ܦݔ3 + ݕ(4 = (1)ݕ;0 = ݕ,0 ′(1) = 3 
(19)     50,40,02  yyyyy  

(20) ݀ସݕ
ସݔ݀ − 18

݀ଶݕ
ଶݔ݀ + ݕ81 = 0 
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 Find the general solution of non homogeneous differential equation. 
(21) 

3 3 xy y y y e       
ݕ (22) ′′ + ݕ = sec  ݔ
ݕ (23) ′′ − ݕ3 ′ + ݕ2 = ݁௫ 
(24)    23sin233  xyDD  
(25) xxyy 2sinsin4   
ݕ (26) ′′ + ݕ4 = 8݁ିଶ௫ + ଶݔ4 + 2; (0)ݕ = ݕ,2 ′(0) = 2 
(27)   232 42  xxyD  

ଶܦ) (28) − ܦ4 + ݕ(4 =
݁ଶ௫

1 +  ଶݔ
ଶܦ) (29) − ܦ3 + ݕ(2 = 2݁௫ cos

ݔ
2 

(30)   xxeyD x sin12   
(31)   xxyD sin42   
ଶܦ) (32) + ܽଶ)ݕ =  ݔܽ ܿ݁ݏܿ

 Find the general solution by undetermined coefficients. 
(33) xyy 3sin24                                                     

(34) 284 xyy      
ݕ (35) ′′′ + ݕ3 ′′ + ݕ3 ′ + ݕ = 30݁ି௫;(0)ݕ = 3, ݕ ′(0) = −3, ݕ ′′(0) = −47 

(36) ݀ସݕ
ସݐ݀ − 2

݀ଶݕ
ଶݐ݀ + ݕ = cos ݐ + ݁ଶ௧ + ݁௧ 

(37)     00,00,24 2   yyxeyy x                             
ݕ (38) ′′ + ݕ2 ′ + ݕ10 = ଶݔ25 + 3 

 Find the general solution by variation of parameter :- 

(39) xeyyy x cos2                                                                      

ݕଷݔ (40) ′′′ − ݕଶݔ3 ′′ + ݕݔ6 ′ − ݕ6 = ସݔ logݔ 

ଷܦ) (41) + ݕ(ܦ =  ݔ ܿ݁ݏܿ
ݕ (42) ′′ + ݕ = sec  ݔ
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(43)   xexyDD 2
32 312                                                                  

ݕ (44) ′′ + ݕ9 = sec  ݔ3

(45)   2

2
2 44

x
eyDD

x
                                                         

 Solve the Euler-Cauchy equation. 
(46) 0202  yyx                                                                                             
ݕଶݔ (47) ′′ − ݕݔ4 ′ + ݕ6 =  ସିݔ21
(48)   03124 22  yxDDx                                                                       
ଶܦଶݔ) (49) − ܦݔ2 + ݕ(2 = ଶݔ cos  ݔ

(50)   025.122  yDx      


