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PRACTICE PROBLEMS ON HIGHER ORDER DIFFERENTIAL EQUATIONS 

 

TYPE-1 

Solve the following equations.  

1. 9
𝑑2𝑦

𝑑𝑥2 + 18
𝑑𝑦

𝑑𝑥
− 16𝑦 = 0      2.      

𝑑3𝑦

𝑑𝑥3 − 6
𝑑2𝑦

𝑑𝑥2 + 11
𝑑𝑦

𝑑𝑥
− 6𝑦 = 0

  
3. 6

𝑑3𝑥

𝑑𝑡3 + 23
𝑑2𝑥

𝑑𝑡2 + 29
𝑑𝑥

𝑑𝑡
+ 12𝑥 = 0 4. 

𝑑4𝑦

𝑑𝑥4 − 5
𝑑3𝑦

𝑑𝑥3 + 5
𝑑2𝑦

𝑑𝑥2 + 5
𝑑𝑦

𝑑𝑥
− 6𝑦 = 0 

5. 
𝑑2𝑦

𝑑𝑥2 + 4
𝑑𝑦

𝑑𝑥
+ 4𝑦 = 0    6. 

𝑑3𝑦

𝑑𝑥3 − 3
𝑑2𝑦

𝑑𝑥2 + 3
𝑑𝑦

𝑑𝑥
− 𝑦 = 0 

7.     
𝑑3𝑦

𝑑𝑥3 − 5
𝑑2𝑦

𝑑𝑥2 + 8
𝑑𝑦

𝑑𝑥
− 4𝑦 = 0 8. 

𝑑4𝑦

𝑑𝑥4 − 18
𝑑2𝑦

𝑑𝑥2 + 81𝑦 = 0   

9. 
𝑑3𝑦

𝑑𝑥3 + 8𝑦 = 0 10. 
𝑑4𝑦

𝑑𝑥4 − 𝑚4𝑦 = 0  

11.  
𝑑4𝑦

𝑑𝑥4 + 4
𝑑3𝑦

𝑑𝑥3 + 8
𝑑2𝑦

𝑑𝑥2 + 8
𝑑𝑦

𝑑𝑥
+ 4𝑦 = 0 12.      

𝑑4𝑦

𝑑𝑥4 + 𝑘4𝑦 = 0  

13. 
𝑑6𝑦

𝑑𝑥6 − 64𝑦 = 0 14. (𝐷3 − 𝐷2 + 𝐷 − 1)2𝑦 = 0 

15. {(𝐷 − 1)4(𝐷2 + 2𝐷 + 2)2}𝑦 = 0 16. {(𝐷2 + 1)3(𝐷2 + 𝐷 + 1)2}𝑦 = 0 

17. (𝐷4 + 8𝐷2 + 16)𝑦 = 0  

 

TYPE-2 

Solve the following equations.  

 

1. 
𝑑2𝑦

𝑑𝑥2 + 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 𝑒−𝑥 

2. (𝐷3 − 2𝐷2 − 5𝐷 + 6)𝑦 = 𝑒3𝑥 + 8 3. (𝐷3  2𝐷2  5𝐷 +  6) 𝑦 =  (𝑒2𝑥 + 3)2    

4. 6
𝑑2𝑦

𝑑𝑥2 + 17
𝑑𝑦

𝑑𝑥
+ 12𝑦 = 𝑒−3𝑥 2⁄ + 2𝑥

 
   5. (𝐷2 − 2𝐷 + 1)𝑦 = 𝑒𝑥 + 1  

                                     

6. (𝐷2 − (𝑎 + 𝑏)𝐷 + 𝑎𝑏)𝑦 = 𝑒𝑎𝑥 + 𝑒𝑏𝑥            7. (𝐷2 + 6𝐷 + 9)𝑦 = 𝑠𝑖𝑛 ℎ 3𝑥                            

8. (𝐷2 + 4𝐷 + 4)𝑦 = 𝑐𝑜𝑠 ℎ 2𝑥      9. (𝐷3 − 4𝐷)𝑦 = 2 cosh 2𝑥            
  

10. (𝐷3 − 𝑎2𝐷)𝑦 = 2 𝑐𝑜𝑠 ℎ𝑎𝑥       11. (𝐷4 + 1)𝑦 = 𝑐𝑜𝑠 ℎ 4𝑥 𝑠𝑖𝑛 ℎ 3𝑥             

12.  
𝑑3𝑦

𝑑𝑥3 − 4
𝑑𝑦

𝑑𝑥
= 2 cos ℎ22𝑥 13.  

𝑑3𝑦

𝑑𝑥3 − 𝑦 = (1 + 𝑒𝑥)2

 
               

 

TYPE-3 

Solve the following equations.  

 

1.  (𝐷2 + 4)𝑦 = 𝑐𝑜𝑠 2𝑥                                  2.  
𝑑3𝑦

𝑑𝑥3 − 3
𝑑2𝑦

𝑑𝑥2 + 9
𝑑𝑦

𝑑𝑥
− 27𝑦 = cos 3𝑥

 
          

 
 

3. 
𝑑4𝑦

𝑑𝑥4 − 𝑎4𝑦 = 𝑠𝑖𝑛 𝑎𝑥 4. (𝐷4 + 10𝐷2 + 9)𝑦 = 𝑐𝑜𝑠 (2𝑥 + 3)            
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5. (𝐷2 − 4)𝑦 = 𝑠𝑖𝑛2𝑥                              6. (𝐷2 + 1)𝑦 = 𝑠𝑖𝑛 𝑥 𝑠𝑖𝑛 2𝑥   

7. (𝐷4 + 8𝐷2 + 16)𝑦 = sin2𝑥 8. (𝐷3 + 𝐷2 + 𝐷 + 1)𝑦 = sin2𝑥               

9. (𝐷2 + 𝐷 + 1)𝑦 = (1 + sin 𝑥)2 10.  
𝑑2𝑦

𝑑𝑥2 + 9𝑦 = 𝑒𝑥 − cos 2𝑥 

11. (𝐷2 − 2𝐷 + 1)𝑦 = 𝑒𝑥 + 𝑠𝑖𝑛(√3𝑥)   12.  (𝐷4 − 1)𝑦 = 𝑒𝑥 + 𝑐𝑜𝑠 𝑥 𝑐𝑜𝑠 3𝑥   

13.      (𝐷 − 1)2(𝐷2 + 1)𝑦 = 𝑒𝑥 + 𝑠𝑖𝑛2(𝑥 2⁄ )  14. (𝐷 − 1)2(𝐷2 + 1)2𝑦 = 𝑠𝑖𝑛2 𝑥

2
+ 𝑒𝑥

 
    

15. 
𝑑2𝑦

𝑑𝑥2 + 𝑦 = 𝑠𝑖𝑛 𝑥 𝑠𝑖𝑛 2𝑥 + 2𝑥   

 

TYPE-4  

Solve the following equations.  

 

1. (𝐷4 − 2𝐷3 + 𝐷2)𝑦 = 𝑥3       

2. 
𝑑3𝑦

𝑑𝑥3 − 2
𝑑𝑦

𝑑𝑥
+ 4𝑦 = 3𝑥2 − 5𝑥 + 2 3. (𝐷3 − 2𝐷2 + 𝐷)𝑦 = 𝑥2 + 𝑥    

4. (𝐷2 + 2𝐷 + 2)𝑦 = 𝑥2 + 1                     5. (𝐷3 − 𝐷2 − 6𝐷)𝑦 = 𝑥2 + 1  

6.  
𝑑2𝑦

𝑑𝑥2 − 4
𝑑𝑦

𝑑𝑥
+ 4𝑦 = 𝑥2 + cos 2𝑥 + 𝑒𝑥

 
     7.  

𝑑3𝑦

𝑑𝑡3 +
𝑑𝑦

𝑑𝑡
= cos 𝑡 + 𝑡2 + 3   

8.  (𝐷2 + 𝐷 − 2)𝑦 = 𝑥 + 𝑒−2𝑥  

9. (𝐷2 − 4𝐷 + 4)𝑦 = 8(𝑥2 + 𝑠𝑖𝑛 2𝑥 + 𝑒2𝑥)  

10. (𝐷2 − 4𝐷 + 4)𝑦 = 𝑒2𝑥 + 𝑥3 + 𝑐𝑜𝑠 2𝑥          11. (𝐷3 − 𝐷)𝑦 = 2𝑒𝑥 + 2𝑥 + 1 − 4𝑐𝑜𝑠 𝑥   

12. (𝐷4 + 4)𝑦 = 𝑥2 + sin 2𝑥  

 

TYPE-5 

Solve the following equations.  

 

1. (𝐷2 − 4)𝑦 = 𝑥2𝑒3𝑥                                         

2. (𝐷2 − 3𝐷 + 2)𝑦 = 𝑥2𝑒2𝑥   3. (𝐷2 − 8𝐷 + 16)𝑦 =
𝑒4𝑥

𝑥2  

4. (𝐷2 − 6𝐷 + 9)𝑦 =
𝑒3𝑥

𝑥2  5. (𝐷2 + 4𝐷 + 4)𝑦 =
𝑒−2𝑥

𝑥5                                     

6. (𝐷2 + 6𝐷 + 9)𝑦 =
1

𝑥3 𝑒−3𝑥 + 2𝑥                      7. (𝐷2 − 4𝐷 + 4)𝑦 =
𝑒2𝑥

1+𝑥2

 
                                  

  

8. (𝐷3 − 7𝐷 − 6)𝑦 = 𝑒2𝑥(𝑥 + 1) 9. (𝐷3 − 7𝐷 − 6)𝑦 = (1 + 𝑥2)𝑒2𝑥
          

10.  
𝑑2𝑦

𝑑𝑥2 − 4
𝑑𝑦

𝑑𝑥
+ 3𝑦 = (𝑥2𝑒𝑥)2 11.  (𝐷2 − 1)𝑦 = 𝑥𝑠𝑖𝑛 ℎ𝑥                                   

12. 
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 2𝑒𝑥 cos

𝑥

2
  13. (𝐷2 − 3𝐷 + 2)𝑦 = 2𝑒𝑥𝑠𝑖𝑛 (

𝑥

2
) 

14. (𝐷2 + 𝐷 − 6)𝑦 = 𝑒2𝑥 𝑠𝑖𝑛 3𝑥                          15. (𝐷3 + 1)𝑦 = 𝑒𝑥 2⁄ 𝑠𝑖𝑛 (
√3

2
𝑥)

    
16.  

𝑑3𝑦

𝑑𝑥3 −
𝑑2𝑦

𝑑𝑥2 + 3
𝑑𝑦

𝑑𝑥
+ 5𝑦 = 𝑒𝑥 cos 3𝑥

 
      17. (𝐷2 − 4𝐷 + 3)𝑦 = 𝑒𝑥𝑐𝑜𝑠 2𝑥 + 𝑐𝑜𝑠 3𝑥            

18. (𝐷2 + 1)𝑦 = 𝑠𝑖𝑛 𝑥 𝑠𝑖𝑛 ℎ𝑥 19. (𝐷4 − 1)𝑦 = 𝑐𝑜𝑠 𝑥 𝑐𝑜𝑠 ℎ𝑥                               

20. (𝐷2 − 1)𝑦 = cos ℎ𝑥 cos 𝑥                                 21. (𝐷3 − 7𝐷 − 6)𝑦 = cos ℎ𝑥 cos 𝑥 
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22.  
𝑑2𝑦

𝑑𝑥2 + 2𝑦 = 𝑥2𝑒3𝑥 + 𝑒𝑥 − cos 2𝑥 23. (𝐷2 + 2)𝑦 = 𝑒𝑥𝑐𝑜𝑠𝑥 + 𝑥2𝑒3𝑥    

24. 
𝑑2𝑦

𝑑𝑥2 + 2𝑦 = 𝑥2𝑒3𝑥 + 𝑒𝑥 cos 3𝑥
 

25. (𝐷2 − 2𝐷 + 2)𝑦 = 𝑒𝑥(𝑥 + 𝑠𝑖𝑛 𝑥)                   

TYPE-6 

1. (𝐷2 + 𝑎2)𝑦 = 𝑠𝑒𝑐 𝑎𝑥 

2. (𝐷2 + 𝑎2)𝑦 = 𝑐𝑜𝑠𝑒𝑐 𝑎𝑥 3. (𝐷2 + 3𝐷 + 2)𝑦 = 𝑠𝑖𝑛 (𝑒𝑥) 

4. (𝑫𝟐 + 𝟓𝑫 + 𝟔)𝒚 = 𝒆−𝟐𝒙𝒔𝒆𝒄𝟐𝒙(𝟏 + 𝟐𝒕𝒂𝒏 𝒙) 5.      
𝒅𝟐𝒚

𝒅𝒙𝟐 + 𝟑
𝒅𝒚

𝒅𝒙
+ 𝟐𝒚 = 𝒆𝒆𝒙

 

6.  (𝐷2 + 𝐷)𝑦 =
1

1+𝑒𝑥

 
  7. (𝐷2 − 𝐷 − 2)𝑦 = 2𝑙𝑜𝑔 𝑥 +

1

𝑥
+

1

𝑥2 

8. (𝐷2 + 𝑎2)𝑦 = 2𝑎 𝑡𝑎𝑛𝑎𝑥 9. (𝐷2 + 2𝐷 + 1)𝑦 = 4𝑒−𝑥𝑙𝑜𝑔 𝑥                                            

10. (𝐷2 − 1)𝑦 = 𝑒−𝑥𝑠𝑖𝑛(𝑒−𝑥) + 𝑐𝑜𝑠(𝑒−𝑥) 11. (𝐷2 − 1)𝑦 =
2

1+𝑒𝑥                                   

 

 

ANSWERS 

 

TYPE-1 

1.  𝑦 = 𝑐1𝑒(2 3⁄ )∙𝑥 + 𝑐2𝑒(−8 3)∙𝑥⁄
 2.    𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒2𝑥 + 𝑐3𝑒3𝑥 

3. 𝑥 = 𝑐1𝑒−𝑡 + 𝑐2𝑒(−3 2⁄ )∙𝑡 + 𝑐3𝑒(−4 3⁄ )∙𝑡 4. 𝑦 = 𝑐1𝑒−𝑥 + 𝑐2𝑒2𝑥 + 𝑐3𝑒3𝑥 + 𝑐4𝑒𝑥 

5.  𝑦 = (𝑐1 + 𝑐2𝑥)𝑒−2𝑥 6.  𝑦 = (𝑐1 + 𝑐2𝑥 + 𝑐3𝑥2)𝑒3𝑥  

7.        𝑦 = (𝑐1 + 𝑐2𝑥)𝑒−2𝑥  8. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒3𝑥 + (𝑐3 + 𝑐4𝑥)𝑒−3𝑥 

9.  𝑦 = 𝑐1𝑒−2𝑥 + 𝑒𝑥(𝑐2 cos(√3𝑥) + 𝑐3 sin(√3𝑥))  

10.  𝑦 = 𝑐1𝑒𝑚𝑥 + 𝑐2𝑒−𝑚𝑥 + 𝑐3 cos 𝑚𝑥 + 𝑐4 sin 𝑚𝑥  

11. 𝑦 = 𝑒−𝑥[(𝑐1 + 𝑐2𝑥) cos 𝑥 + (𝑐3 + 𝑐4𝑥) sin 𝑥] 

12.    𝑦 = 𝑒(𝑘 √2⁄ )𝑥 (𝑐1𝑐𝑜𝑠(𝑘 √2⁄ )𝑥 + 𝑐2𝑠𝑖𝑛(𝑘 √2⁄ )𝑥) + 𝑒(−𝑘 √2⁄ )𝑥(𝑐3 cos(𝑘 √2⁄ )𝑥 + 𝑐4𝑠𝑖𝑛(𝑘 √2⁄ )𝑥)  

13.  𝑦 = 𝑐1𝑒2𝑥 + 𝑐2𝑒−2𝑥 + 𝑒−𝑥(𝑐3 cos(√3𝑥) + 𝑐4 sin(√3𝑥)) + 𝑒𝑥 (𝑐5𝑐𝑜𝑠(√3𝑥) + 𝑐6𝑠𝑖𝑛(√3𝑥))  

14. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒𝑥 + (𝑐3 + 𝑐4𝑥)𝑐𝑜𝑠 𝑥 + (𝑐5 + 𝑐6𝑥)𝑠𝑖𝑛 𝑥 

15.  𝑦 = (𝑐1 + 𝑐2𝑥 + 𝑐3𝑥2 + 𝑐4𝑥3)𝑒𝑥 + 𝑒−𝑥{(𝑐5 + 𝑐6𝑥) cos 𝑥 + (𝑐7 + 𝑐8𝑥) sin 𝑥}  

16. 𝑦 = [(𝑐1 + 𝑐2𝑥 + 𝑐3𝑥2) cos 𝑥 + (𝑐4 + 𝑐5𝑥 + 𝑐6𝑥2) sin 𝑥]  + 

                             𝑒−𝑥 2⁄ [(𝑐7 + 𝑐8𝑥)𝑐𝑜𝑠(√3 2⁄ )𝑥 + (𝑐9 + 𝑐10𝑥)𝑠𝑖𝑛(√3 2⁄ )𝑥] 

17. 𝑦 = (𝑐1 + 𝑐2𝑥) cos 2𝑥 + (𝑐3 + 𝑐4𝑥) sin 2𝑥  

TYPE-2 

1.  𝑦 = 𝑐1𝑒−𝑥 + 𝑐2𝑒−2𝑥 + 𝑥𝑒−𝑥
  

2. 𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒−2𝑥 + 𝑐3𝑒3𝑥 +
𝑥

10
𝑒3𝑥 +

4

3
  

3.  𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒−2𝑥 + 𝑐3𝑒3𝑥 +
1

18
𝑒4𝑥 −

3

2
𝑒2𝑥 +

3

2
 

4. 𝑦 = 𝑐1𝑒−4𝑥 3⁄ + 𝑐2𝑒−3𝑥 2⁄ − 𝑥𝑒−3𝑥 2⁄ +
2𝑥

6(𝑙𝑜𝑔 2)2+17𝑙𝑜𝑔 2+12
 

5. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒𝑥 +
𝑥2

2
𝑒𝑥 + 1  
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6. 𝑦 = 𝑐1𝑒𝑎𝑥 + 𝑐2𝑒𝑏𝑥 +
𝑥

𝑎−𝑏
[𝑒𝑎𝑥 − 𝑒𝑏𝑥] 

7. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒−3𝑥 +
1

2
[

𝑒3𝑥

36
+

𝑥2

2
𝑒−3𝑥]

  
8. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒−2𝑥 +

1

32
𝑒2𝑥 +

𝑥2

4
𝑒−2𝑥

 
9.  𝑦 = 𝑐1 + 𝑐2𝑒2𝑥 + 𝑐3𝑒−2𝑥 +

𝑥

8
(𝑒2𝑥 + 𝑒−2𝑥)  

10.  𝑦 = 𝑐1 + 𝑐2𝑒𝑎𝑥 + 𝑐3𝑒−𝑎𝑥 +
𝑥

2𝑎2
(𝑒𝑎𝑥 + 𝑒−𝑎𝑥) 

11. 𝑦 = 𝑒𝑥 √2⁄ {𝑐1𝑐𝑜𝑠 (
𝑥

√2
) + 𝑐2𝑠𝑖𝑛 (

𝑥

√2
)} + 𝑒−𝑥 √2⁄ {𝑐3𝑐𝑜𝑠 (

𝑥

√2
) + 𝑐4𝑠𝑖𝑛 (

𝑥

√2
)} 

  +
1

9608
(𝑒7𝑥 − 𝑒−7𝑥) −

1

8
(𝑒𝑥 − 𝑒−𝑥) 

12. 𝑦 = 𝑐1 + 𝑐2𝑒2𝑥 + 𝑐3𝑒−2𝑥 −
𝑥

4
+

1

48
𝑠𝑖𝑛 ℎ 4𝑥

 
13. 𝑦 = 𝑐1𝑒𝑥 + 𝑒−𝑥 2⁄ [𝑐2𝑐𝑜𝑠(√3 2⁄ )𝑥 + 𝑐3𝑠𝑖𝑛(√3 2⁄ )𝑥] − 1 +

2

3
𝑥𝑒𝑥 +

1

7
𝑒2𝑥 

 

 

TYPE-3 

1.  𝑦 = 𝑐1𝑐𝑜𝑠 2𝑥 + 𝑐2𝑠𝑖𝑛 2𝑥 +
𝑥

4
𝑠𝑖𝑛 2𝑥 

2.  𝑦 = 𝑐1𝑒3𝑥 + (𝑐2𝑐𝑜𝑠 3𝑥 + 𝑐3𝑠𝑖𝑛 3𝑥) −
𝑥

36
(𝑐𝑜𝑠 3𝑥 + 𝑠𝑖𝑛3𝑥)  

3.  𝑦 = 𝑐1𝑒𝑎𝑥 + 𝑐2𝑒−𝑎𝑥 + (𝑐3𝑐𝑜𝑠 𝑎𝑥 + 𝑐4𝑠𝑖𝑛 𝑎𝑥) +
1

4𝑎3 𝑥 𝑐𝑜𝑠 𝑎𝑥 

4.  𝑦 = 𝑐1𝑐𝑜𝑠 𝑥 + 𝑐2 𝑠𝑖𝑛 𝑥 + 𝑐3𝑐𝑜𝑠 3𝑥 + 𝑐4𝑠𝑖𝑛 3𝑥 −
1

15
𝑐𝑜𝑠 (2𝑥 + 3)

 
 

5.  𝑦 = 𝐶1𝑒2𝑥 + 𝐶2𝑒−2𝑥 −
1

8
+

1

16
𝑐𝑜𝑠 2𝑥  

6.  𝑦 = 𝑐1𝑐𝑜𝑠 𝑥 + 𝑐2𝑠𝑖𝑛 𝑥 +
1

4
𝑥 𝑠𝑖𝑛 𝑥 +

1

16
𝑐𝑜𝑠 3𝑥 

7. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑐𝑜𝑠 2𝑥 + (𝑐3 + 𝑐4𝑥)𝑠𝑖𝑛 2𝑥 +
1

32
+

𝑥2

64
𝑐𝑜𝑠 2𝑥       

8.  𝑦 = 𝑐1𝑐𝑜𝑠 𝑥 + 𝑐2𝑠𝑖𝑛 𝑥 + 𝑐3𝑒−𝑥 +
1

2
+

1

30
(2 𝑠𝑖𝑛 2𝑥 + 𝑐𝑜𝑠 2𝑥)

 
 

9.  𝑦 = 𝑒−𝑥 2⁄ (𝑐1𝑐𝑜𝑠 (
√3

2
) 𝑥 + 𝑐2𝑠𝑖𝑛 (

√3

2
) 𝑥) +

3

2
− 2𝑐𝑜𝑠 𝑥 −

1

26
(2𝑠𝑖𝑛 2𝑥 − 3 𝑐𝑜𝑠 2𝑥)

 

 

10. 𝑦 = 𝑐1𝑐𝑜𝑠 3𝑥 + 𝑐2𝑠𝑖𝑛 3𝑥 +
1

10
𝑒𝑥 −

1

5
𝑐𝑜𝑠 2𝑥

   
11. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒𝑥 +

1

8
(√3𝑐𝑜𝑠(√3𝑥) − 𝑠𝑖𝑛(√3𝑥)) +

𝑥2

2
𝑒𝑥 

12. 𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒−𝑥 + (𝑐3𝑐𝑜𝑠 𝑥 + 𝑐4𝑠𝑖𝑛 𝑥) +
𝑥

4
𝑒𝑥 +

1

510
𝑐𝑜𝑠 4𝑥 +

1

30
𝑐𝑜𝑠 2𝑥 

13. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒𝑥 + (𝑐3𝑐𝑜𝑠 𝑥 + 𝑐4𝑠𝑖𝑛 𝑥) +
𝑥2

4
𝑒𝑥 +

1

2
−

𝑥

8
cos 𝑥  

14.  𝑦 = (𝑐1 + 𝑐2𝑥)𝑒𝑥 + ((𝑐3 + 𝑐4𝑥) cos 𝑥 + (𝑐5 + 𝑐6𝑥) sin 𝑥) +
1

2
−

1

32
𝑥2 sin𝑥 +

1

8
𝑥2𝑒𝑥

 
15.  𝑦 = 𝑐1 cos 𝑥 + 𝑐2 sin 𝑥 +

1

16
cos 3𝑥 +

𝑥

4
sin 𝑥 +

1

(𝑙𝑜𝑔 2)2+1
. 2𝑥 

TYPE-4 

1.  𝑦 = (𝑐1 + 𝑐2𝑥) + (𝑐3 + 𝑐4𝑥)𝑒𝑥 +
𝑥5

20
+

𝑥4

2
+ 3𝑥3 + 12𝑥2 

2. 𝑦 = 𝑐1𝑒−2𝑥 + 𝑒𝑥(𝑐2𝑐𝑜𝑠 𝑥 + 𝑐3𝑠𝑖𝑛 𝑥) +
1

4
[3𝑥2 − 2𝑥 + 1] 
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3. 𝑦 = 𝑐1 + (𝑐2 + 𝑐3𝑥)𝑒𝑥 +
𝑥3

3
+

5𝑥2

2
+ 8𝑥

  
4. 𝑦 = (𝑐1𝑐𝑜𝑠 𝑥 + 𝑐2𝑠𝑖𝑛 𝑥)𝑒−𝑥 +

1

2
(𝑥2 − 2𝑥 + 2)

 
5.  𝑦 = 𝑐1 + 𝑐2𝑒−2𝑥 + 𝑐3𝑒3𝑥 −

1

6
[

𝑥3

3
−

𝑥2

6
+

25𝑥

18
]

 

 

6. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒2𝑥 +
1

4
[𝑥2 + 2𝑥 +

3

2
] + 𝑒𝑥 −

1

8
sin 2𝑥        

7. 𝑦 = 𝑐1 + 𝑐2𝑐𝑜𝑠 𝑡 + 𝑐3𝑠𝑖𝑛 𝑡 −
𝑡

2
𝑐𝑜𝑠𝑡 +

𝑡3

3
+ 𝑡 

8.  𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒−2𝑥 −
1

2
(𝑥 +

1

2
) −

𝑥

3
𝑒−2𝑥

 
 

9. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒2𝑥 + 2𝑥2 + 4𝑥 + 3 + 𝑐𝑜𝑠 2𝑥 + 4𝑥2𝑒2𝑥 

10.  𝑦 = (𝑐1 + 𝑐2𝑥)𝑒2𝑥 +
𝑥2

2
𝑒𝑥 +

1

4
[𝑥3 + 3𝑥2 +

9𝑥

2
+ 3] −

sin 2𝑥

8
 
 

11. 𝑦 = 𝑐1 + 𝑐2𝑒𝑥 + 𝑐3𝑒−𝑥 − 𝑥2 − 𝑥 + 2 𝑠𝑖𝑛 𝑥 + 𝑥𝑒𝑥 

12. 𝑦 = 𝑐1𝑐𝑜𝑠 2𝑥 + 𝑐2𝑠𝑖𝑛 2𝑥 −
𝑥

4
𝑐𝑜𝑠 2𝑥 +

1

4
(𝑥2 −

1

2
)   

TYPE-5 

1. 𝑦 = 𝑐1𝑒2𝑥 + 𝑐2𝑒−2𝑥 +
𝑒3𝑥

5
(𝑥2 −

12𝑥

5
+

62

25
)  

2.  𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒2𝑥 + 𝑒2𝑥 (
𝑥3

3
− 𝑥2 + 2𝑥)

 

𝒚

  3. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒4𝑥 − 𝑒4𝑥𝑙𝑜𝑔 𝑥 

4. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒3𝑥 − 𝑒3𝑥 log 𝑥  

5. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒−2𝑥 +
𝑒−2𝑥

12𝑥3

 
6. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒−3𝑥 +

1

2𝑥
𝑒−3𝑥 +

1

(3+𝑙𝑜𝑔2)2 2𝑥

 
7.  𝑦 = (𝑐1 + 𝑐2𝑥)𝑒2𝑥 + 𝑒2𝑥 [𝑥𝑡𝑎𝑛−1𝑥 −

1

2
𝑙𝑜𝑔(1 + 𝑥2)]  

8. 𝑦 = 𝑐1𝑒−𝑥 + 𝑐2𝑒−2𝑥 + 𝑐3𝑒3𝑥 − 𝑒2𝑥 1

12
(𝑥 +

17

12
) 

9. 𝑦 = 𝑐1𝑒−𝑥 + 𝑐2𝑒−2𝑥 − 𝑒2𝑥 1

12
(𝑥2 +

5

6
𝑥 +

169

72
) 

10. 𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒3𝑥 − 𝑒2𝑥(𝑥4 + 12𝑥2 + 24)  

11. 𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒−𝑥 +
𝑥2

4
cos ℎ𝑥 −

𝑥

4
sin ℎ𝑥 

12.  𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒2𝑥 −
8

5
𝑒𝑥 [2 𝑠𝑖𝑛 (

𝑥

2
) + 𝑐𝑜𝑠 (

𝑥

2
) ]

  
13.  𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒2𝑥 −

8

5
𝑒𝑥 (𝑠𝑖𝑛

𝑥

2
− 2𝑐𝑜𝑠

𝑥

2
) 

14.  𝑦 = 𝑐1𝑒2𝑥 + 𝑐2𝑒−3𝑥 −
𝑒2𝑥

102
(5𝑐𝑜𝑠 3𝑥 + 3𝑠𝑖𝑛 3𝑥)

  
15. 𝑦 = 𝑐1𝑒−𝑥 + 𝑒𝑥 2⁄ (𝑐2𝑐𝑜𝑠

√3

2
𝑥 + 𝑐3𝑠𝑖𝑛

√3

2
𝑥) −

𝑥𝑒𝑥 2⁄

6
[√3𝑐𝑜𝑠(√3 2⁄ )𝑥 + 𝑠𝑖𝑛(√3 2⁄ )𝑥] 

16.  𝑦 = 𝑐1𝑒−𝑥 + 𝑒𝑥(𝑐2𝑐𝑜𝑠 2𝑥 + 𝑐3𝑠𝑖𝑛 2𝑥) −
𝑒𝑥

65
(3𝑠𝑖𝑛 3𝑥 + 2𝑐𝑜𝑠 3𝑥) 

17. 𝑦 = 𝑐1𝑒3𝑥 + 𝑐2𝑒𝑥 −
1

30
(2𝑠𝑖𝑛 3𝑥 + 𝑐𝑜𝑠 3𝑥) − 𝑒𝑥 1

8
(𝑠𝑖𝑛 2𝑥 + 𝑐𝑜𝑠 3𝑥) 

18. 𝑦 = 𝑐1𝑐𝑜𝑠 𝑥 + 𝑐2𝑠𝑖𝑛 𝑥 +
1

5
[−2 𝑐𝑜𝑠 𝑥 𝑐𝑜𝑠 ℎ𝑥 + 𝑠𝑖𝑛 𝑥 𝑠𝑖𝑛 ℎ𝑥 ] 
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19. 𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒−𝑥 + 𝑐3𝑐𝑜𝑠 𝑥 + 𝑐4𝑠𝑖𝑛 𝑥 −
1

5
𝑐𝑜𝑠 𝑥 𝑐𝑜𝑠 ℎ𝑥

 
20. 𝑦 = 𝑐1𝑒𝑥 + 𝑐2𝑒−𝑥 +

1

5
[2𝑠𝑖𝑛 𝑥 𝑠𝑖𝑛 ℎ𝑥 − 𝑐𝑜𝑠 𝑥 𝑐𝑜𝑠 ℎ𝑥] 

21. 𝑦 = 𝑐1𝑒−𝑥 + 𝑐2𝑒−2𝑥 + 𝑐3𝑒3𝑥 −
1

100
. 𝑒𝑥(𝑠𝑖𝑛 𝑥 + 3 𝑐𝑜𝑠 𝑥) +

1

68
. 𝑒−3𝑥(3 𝑐𝑜𝑠 𝑥 − 5 𝑠𝑖𝑛 𝑥) 

22. 𝑦 = (𝑐1𝑐𝑜𝑠(√2𝑥) + 𝑐2𝑠𝑖𝑛(√2𝑥)) +
𝑒3𝑥

11
[𝑥2 −

12𝑥

11
+

50

121
] +

1

3
𝑒𝑥 +

1

2
𝑐𝑜𝑠 2𝑥 

23. 𝑦 = (𝑐1𝑐𝑜𝑠(√2𝑥) + 𝑐2𝑠𝑖𝑛(√2𝑥)) + 𝑒𝑥 1

4
(𝑠𝑖𝑛 𝑥 + 𝑐𝑜𝑠 𝑥) +

𝑒3𝑥

11
(𝑥2 −

12𝑥

11
+

50

121
) 

24.  𝑦 = (𝑐1𝑐𝑜𝑠(√2𝑥) + 𝑐2𝑠𝑖𝑛(√2𝑥)) +
𝑒3𝑥

11
[𝑥2 −

12𝑥

11
+

50

121
] +

𝑒𝑥

12
(𝑠𝑖𝑛 3𝑥 − 𝑐𝑜𝑠 3𝑥)

  
25. 𝑦 = 𝑒𝑥(𝑐1𝑐𝑜𝑠 𝑥 + 𝑐2𝑠𝑖𝑛 𝑥) + 𝑥𝑒𝑥 −

𝑥

2
𝑒𝑥𝑐𝑜𝑠 𝑥

  
TYPE-6 

1.  𝑦 = 𝑐1𝑐𝑜𝑠 𝑎𝑥 + 𝑐2𝑠𝑖𝑛 𝑎𝑥 +
𝑥

𝑎
𝑠𝑖𝑛 𝑎𝑥 −

1

𝑎2 𝑐𝑜𝑠 𝑎𝑥𝑙𝑜𝑔 𝑐𝑜𝑠 𝑎𝑥 

2.  𝑦 = 𝑐1𝑐𝑜𝑠 𝑎𝑥 + 𝑐2 sin 𝑎𝑥 +
1

𝑎2 log(sin 𝑎𝑥) sin 𝑎𝑥 −
𝑥

𝑎
cos 𝑎𝑥

 
3. 𝑦 = 𝑐1𝑒−𝑥 + 𝑐2𝑒−2𝑥 − 𝑒−2𝑥𝑠𝑖𝑛(𝑒𝑥) 

4.  𝑦 = 𝑐1𝑒−2𝑥 + 𝑐2𝑒−3𝑥 + 𝑒−2𝑥[𝑡𝑎𝑛 𝑥]
  

5.  𝑦 = 𝑐1𝑒−𝑥 + 𝑐2𝑒−2𝑥 + 𝑒−2𝑥𝑒𝑒𝑥

  
6. 𝑦 = 𝑐1 + 𝑐2𝑒−𝑥 − 𝑒−𝑥[𝑒𝑥𝑙𝑜𝑔(𝑒−𝑥 + 1) + 𝑙𝑜𝑔(1 + 𝑒𝑥)] 

7. 𝑦 = 𝑐1𝑒−𝑥 + 𝑐2𝑒2𝑥 − 𝑙𝑜𝑔 𝑥 

8.  𝑦 = 𝑐1𝑐𝑜𝑠 𝑎𝑥 + 𝑐2𝑠𝑖𝑛 𝑎𝑥 −
2

𝑎
𝑐𝑜𝑠 𝑎𝑥𝑙𝑜𝑔 𝑡𝑎𝑛 (

𝜋

4
+

𝑎𝑥

2
)  

9. 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒−𝑥 + 𝑒−𝑥𝑥2(2 𝑙𝑜𝑔 𝑥 − 3)  
10. 𝑦 = 𝑐1𝑒−𝑥 + 𝑐2𝑒𝑥 − 𝑒𝑥𝑠𝑖𝑛(𝑒−𝑥) 

11. 𝑦 = 𝑐1𝑒−𝑥 + 𝑐2𝑒𝑥 − 𝑒−𝑥𝑙𝑜𝑔(1 + 𝑒𝑥) − 1 + 𝑒𝑥𝑙𝑜𝑔(𝑒−𝑥 + 1) 
 


