
LDE: Solve 

Q.1  (𝐷2 − 2𝐷 + 1)𝑦 = 𝑥. 𝑒𝑥. sin 𝑥 

Q.2. Solve by the method of variation of parameters. (𝐷2 − 6𝐷 + 9)𝑦 =
𝑒3𝑥

𝑥2
 

Q.3.  𝑥2
𝑑2𝑦

𝑑𝑥2
− 𝑥

𝑑𝑦

𝑑𝑥
+ 4𝑦 = cos(𝑙𝑜𝑔𝑥) + 𝑥𝑠𝑖𝑛(𝑙𝑜𝑔𝑥) 

Q.4.  (3𝑥 + 2)2
𝑑2𝑦

𝑑𝑥2
+ 3(3𝑥 + 2)

𝑑𝑦

𝑑𝑥
− 36𝑦 = 3𝑥2 + 4𝑥 + 1 

5. (𝐷2 − 2𝐷 + 5 )y = 25𝑥2 

6. ( 𝐷3 + 3𝐷2  − 4)𝑦 = 6 𝑒−2𝑥  

     7. (2x + 1)
2 
𝑑2𝑦

𝑑𝑥2
 - 2 (2x +1)

𝑑𝑦

𝑑𝑥
  - 12y = 6x 

    8.  (𝐷2 + 1)𝑦 = 𝑐𝑜𝑠𝑥 

    9.  (𝐷2 + 3𝐷  + 2)y  = 𝑥 𝑠𝑖𝑛 2𝑥  

10. 𝑥
 2 
𝑑2𝑦

𝑑𝑥2
 - 2𝑥 

𝑑𝑦

𝑑𝑥
  - 4𝑦 = 𝑥2+ log 𝑥 

    11.  
𝑑3𝑦

𝑑𝑥3
+ 4

𝑑𝑦

𝑑𝑥
= 32 cos 𝑥 𝑠𝑖𝑛 𝑥 

    12.  
𝑑2𝑦

𝑑𝑥2
− 4𝑦 =  𝑒−2𝑥𝑥2 

     13. 
𝑑2𝑦

𝑑𝑥2
+

𝑑𝑦

𝑑𝑥
=

1

(1+𝑒𝑥)
 

     14. 𝑥2
𝑑2𝑦

𝑑𝑥2
− 4𝑥

𝑑𝑦

𝑑𝑥
+ 6𝑦 = 𝑥4 sin 𝑥 

      15. 
𝑑2𝑦

𝑑𝑥2
+ 4𝑦 =  𝑠𝑒𝑐22𝑥 by method of variation of parameters. 

      16. (2𝑥 + 1)2
𝑑2𝑦

𝑑𝑥2
− 6(2𝑥 + 1)

𝑑𝑦

𝑑𝑥
+ 16𝑦 = 8(2𝑥 + 1)2 

        17. (𝐷2 + 3𝐷 + 2 )y = 𝑒2𝑥 + 1 

        18. ( 𝐷4 + 𝐷2  + 1)𝑦 =  𝑒−𝑥 . 𝑐𝑜𝑠√3 𝑥 

        19. (2x-3)
2 
𝑑2𝑦

𝑑𝑥2
 - 2 (2x-3)

𝑑𝑦

𝑑𝑥
  - 12y = 2x 

        20. (𝐷3 − 3𝐷 − 2)y  = 540𝑥3 . 𝑒−𝑥 



          21. (𝐷4 + 6𝐷2  + 8)y  =   𝑠𝑖𝑛2 𝑥. cos 2𝑥 

Laplace Transforms: 

1. Find the Laplace Transform of 𝑓(𝑡) = ∫
𝑒−2𝑡 sin 2𝑡

𝑡

𝑡

0
𝑑𝑡   

2. Find the Laplace Transform of 𝑓(𝑡) = [𝑒−2𝑡𝑡 (2 cosh 3𝑡 − 4 sinh2𝑡)] 

3. Find the Inverse Laplace Transform of 𝐹(𝑠) =
1

((𝑠−2)2(𝑠+3))
 

4. Find the Inverse Laplace Transform of 𝐹(𝑠) = [cot−1(𝑠)] 

5. Find the solution of the differential equation with given conditions using 

Laplace Transform 

     𝑦′′ + 4 𝑦′ + 3𝑦 = 10 sin 𝑡  ; 𝑦(0) = 𝑦′(0) = 0 

6. Find the Laplace transform of 𝑓(𝑡) = 𝑡𝑒−𝑡𝑠𝑖𝑛 2𝑡 

7. Find the Inverse Laplace transform of 𝐹(𝑠) = 𝑙𝑜𝑔 (1 +
1

𝑠
)  

8. Using Laplace transform, find the solution of differential equation 

𝑦′′ − 6𝑦′ + 9𝑦 = 0  where 𝑦(0) = 2  & 𝑦′(0)=9 

9. Find the Inverse Laplace transform of 𝐹(𝑠) =
14𝑠+10

49𝑠2+28𝑠+13
 

10. Using Laplace transform, find the solution of differential equation 

𝑑𝑦

𝑑𝑡
 −𝑦 = 𝑒3𝑡  where 𝑦(0) = 2  

 

 

 

 

 

 

 



Fourier Transforms: 

1. Find Fourier cosine transform of the function  𝑓(𝑥) = 𝑒−𝑥 + 𝑒−2𝑥 and 
show that the Fourier integral representation  

𝑒−𝑥 + 𝑒−2𝑥 =
2
𝜋∫

6 + 3𝜆2

𝜆4 + 5𝜆2 + 4
cos𝜆𝑢𝑑𝜆

∞

0

 

 

2. Find Fourier sine transform of the function  𝑓(𝑥) = 𝑒−𝑥 cos 𝑥  
and show that  

𝑒−𝑥 cos 𝑥=
2
𝜋∫

𝜆3

𝜆4 + 4
sin 𝜆𝑢𝑑𝜆

∞

0

 

3. Solve the integral equation  

∫ 𝑓(𝑥) cos 𝜆𝑥 𝑑𝑥

∞

0

= {
sin𝜋𝜆 ,   0 < 𝜆 < 2 
0,                     𝜆 > 2

 

4. Solve the integral equation  

∫ 𝑓(𝑥) cos 𝜆𝑥 𝑑𝑥

∞

0

= {
4 − 𝜆2,   0 < 𝜆 < 2 
0,                     𝜆 > 2

 

5. Find Fourier transform of the function 𝑓(𝑥) =  {
sin 𝑥 ,   0 < 𝜆 < 𝜋 
0,                   𝜆 > 𝜋  and 

write in the Fourier integral representation. 

6. Find Fourier transform of the function 𝑓(𝑥) =  {
x cos 𝑥 ,   0 < 𝜆 < 𝜋 
0,                   𝜆 > 𝜋  and 

write in the Fourier integral representation. 

7. Find Fourier transform of the function 𝑓(𝑥) =  {
9 − 𝜆2,   0 < 𝜆 < 3 
0,                     𝜆 > 3

 and 

write in the Fourier integral representation. 
 

PDE: Heat Equations: 

1. Solve the one dimensional heat flow equation 
𝜕𝑢

𝜕𝑡
= 𝑎2

𝜕2𝑢

𝜕𝑥2
 for the function 

u(x,t) subject to following conditions. 
 

A homogeneous rod of conducting material of length 4m has its ends kept at zero 

temperature and initially temperature is 𝑢(𝑥, 0) = 2𝑥,  0 ≤ 𝑥 ≤ 4. 

Find the temperature 𝑢(𝑥, 𝑡) at any time t. 

 



2. Solve the equation 
𝜕𝑢

𝜕𝑡
= 𝑘

𝜕2𝑢

𝜕𝑥2
  with given conditions. 

● 𝑢(𝑥, 0) = 1,    0 < 𝑥 < 𝜋 

● 𝑢(0, 𝑡) = 𝑢(𝜋, 𝑡) = 0,    ∀𝑡 

● 𝑢(𝑥, 𝑡) is finite 
 

Find 𝑢(𝑥, 𝑡) at any time t. 

3.  Solve the one dimensional heat equation 
𝜕𝑢

𝜕𝑡
= 𝑘

𝜕2𝑢

𝜕𝑥2
   

● 𝑢(𝑥, 0) = 10, 0 < 𝑥 < 1 

● 𝑢(0, 𝑡) = 𝑢(1, 𝑡) = 0, ∀𝑡 

● 𝑢(𝑥, 𝑡) is finite 
 

Find 𝑢(𝑥, 𝑡) at any time t. 

4.  Solve the one dimensional heat equation 
𝜕𝑢

𝜕𝑡
= 𝑘

𝜕2𝑢

𝜕𝑥2
   

● 𝑢(𝑥, 0) = 𝑥, 0 < 𝑥 < 5 

● 𝑢(0, 𝑡) = 𝑢(5, 𝑡) = 0, ∀𝑡 

● 𝑢(𝑥, 𝑡) is finite 
 

Find 𝑢(𝑥, 𝑡) at any time t. 

5. Solve the one dimensional heat equation 
𝜕𝑢

𝜕𝑡
= 𝑘

𝜕2𝑢

𝜕𝑥2
   

● 𝑢(𝑥, 0) = 5, 0 < 𝑥 < 5 

● 𝑢(0, 𝑡) = 𝑢(5, 𝑡) = 0, ∀𝑡 

● 𝑢(𝑥, 𝑡) is finite 
 

Find 𝑢(𝑥, 𝑡) at any time t. 

Z Transforms: 

1. The Z-transform of    𝑓(𝑘) = 4𝑘 , 𝑘 < 0  is 

2. Inverse Z- transform of 𝐹( ) =
 

 −2
 , | | < 2 is 

 

3. Solve the difference equation 

 𝑓(𝑘 + 2) + 3𝑓(𝑘 + 1) + 2 𝑓(𝑘) = 0 , 𝑓(0) = 0 , 𝑓(1) = 1 

4. Find the Z-transform of 𝑓(𝑘) = (
1

2
)
|𝑘|

, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑘 

5. The Z-transform of 𝑓(𝑘) =
3𝑘

𝑘!
, 𝑘 ≥ 0 



6. Find the inverse Z-transform of 𝐹( ) =
 3

( −3)( −2)
, | | > 3 

7. Find inverse Z-transforms by inversion integral method 𝐹( ) =
1

( −1)( −2)
 

8. Solve the difference equation: 𝑓(𝑘 + 1) +
1

2
𝑓(𝑘) = (

1

2
)
𝑘

 , 𝑓(0) = 0, 𝑘 ≥ 0 

9. The Z-transform of     [
2𝑘

𝑘!
] , 𝑘 ≥ 0 

10. Inverse Z-transform of 𝐹( ) =
 3

( −3)3
 ;   | | > 3  is 

11. Solve the difference equation 𝑓 (𝑘 + 1) +  𝑓 (𝑘) = 1, 𝑓 (0) =  0 

12. Find the inverse Z-transform of 𝐹( ) =
𝑍2

(𝑍−
1

4
)( −

1

5
)
   ;

1

5
< | | <

1

4
 

 

 

 


