
 

 

Formula Sheet 

 

�� Laplace Transforms 

(a) ℒ�1� = �
�   (b) ℒ��	� = 	!

���
	  (c) ℒ����� = �
��� (d) ℒ������� = �

�����  

(e) ℒ������� = �
�����   (f) ℒ����ℎ��� = �

�����  (g) ℒ����ℎ��� = �
����� 

--------------------------------------------------- 

� Transform of a derivative:  ℒ���	 �� 	! = �	"�� − �	����0 − �	�%�&�0 − ⋯− ��	�� �0  
--------------------------------------------------- 

� First Translation Theorem:   ℒ������� � = ℒ���� ��→��� = "�� − )           (1) 

⟹ Inverse form of (1):    ℒ���"�� − ) � = ℒ���"�� |�→���� = ������  
--------------------------------------------------- 

� Second Translation Theorem:   ℒ���� − ) ,�� − ) � = ����"��            (2) 

⟹ Inverse form of (2):   ℒ�������"�� � = ��� − ) ,�� − )  
--------------------------------------------------- 

� Derivatives of Transforms:  ℒ��	��� � = �−1 	 -�
-�� "��     (3) 

⟹ Inverse form of (3):     ℒ�� . -�
-�� "�� / = �−1 	�	���  

--------------------------------------------------- 

� Convolution Theorem: The Laplace transform of the convolution � ∗ 1 = 2 ��3 1�� − 3 43�
5  is 

     ℒ�� ∗ 1� = "�� 6��      (4) 

⟹ Inverse form of (4):     ℒ���"�� 6�� � = � ∗ 1 

--------------------------------------------------- 

� Transform of the integral of �:  ℒ .2 ��3 43�
5 / = �

� "��      (5) 

⟹ Inverse form of (5):     ℒ�� .�� "�� / = 2 ��3 43�
5  

--------------------------------------------------- 

� Dirac delta function:   ℒ�7�� − �5 � = ����8      (6) 

⟹ Inverse form of (6):     ℒ�������8� = 7�� − �5  
 



 

 

�� Fourier-Bessel Series 

(i) If the 9:′� are defined by <	�9= = 0, then 

��> = ?�:	<	�9:> 
@

:A�
													where													�: = 2

=%<	��% �9:= G >��> <	�9:> 4>
H

5
 

(ii) If the 9:′� are defined by ℎ<	�9= + 9=<	& �9= = 0, then 

��> = ?�:	<	�9:> 
@

:A�
								where										�: = 29:%

�9:%=% − �% + ℎ% <	%�9:= G >��> <	�9:> 4>
H

5
 

(iii) If the 9:′� are defined by <5&�9= = 0, then 

��> = ��	 + ?�:	<	�9:> 
@

:A%
					where					�� = 2

=% G >��> 4>
H

5
,				�: = 2

=%<5%�9:= G >��> <	�9:> 4>
H

5
 

 

�� Fourier-Legendre Series 

��> = ?�		K	�> 
@

	A5
 

where      �	 = %	��
% 2 ��> K	�> 4>�

��  

and the Legendre polynomials can be generated by using the following Rodrigues’ formula 

K	�> = 1
2	�!

4	
4>	 �>% − 1 	 ,				� = 0,1,2,… 

 

�� Operational properties of Fourier sine and cosine transforms 

(A)  ℱ���&&�> � = −9%"�9 + 9��0  
(B)  ℱN��&&�> � = −9%"�9 − �&�0  


