

Concordia University
Department of Mechanical and Industrial Engineering
Sample Final Examination


Course:			ENGR 311: Laplace Transforms and Partial Differential Equations
Date:				December, 2016.
Given by:			Dr. Pierre Q. Gauthier
Instructions:	Answer all questions, only non-programmable calculators are permitted.


1. Solve the following differential equation using Laplace transforms






       and	

2. Solve,


a)	£ -1			b)	
	
3. Consider the following function



			,  



		,     


								,    

a) 

Find the Fourier Series of and sketch it on the interval 
b) To what values will this series converge at x = 0, x = 13 and x = -15?
c) Evaluate:	
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4. Solve, using the method of separation of variables, the following Wave equation 





with fixed boundary conditions: , and with initial conditions 


 and	


5. Solve, using the method of separation of variables, the following version of the Heat equation 





with adiabatic boundary conditions: , and with an initial temperature distribution 



					  		,  

			

					  10		,  

and,


a)	State the physical significance of and what its sign must be.

b)	What is the final temperature distribution if ? Explain.
c) 
What is the final temperature distribution if? Explain.


6. Is the following set of functions ortho-normal on the interval [-1,1]?




   and  
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