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Homework #1


1. Find the Laplace transform of  and . What is the abscissa of convergence in each case?

Abscissa of convergence:
First, multiply the absolute value of the function by . 

Simplify the equation:

By observation, you will notice that the equation will diverge if  is positive. So, in order for the transform to exist, . When finding the abscissa of convergence, the imaginary portion, , has no effect on the convergence of the Laplace transform. Therefore, the abscissa of convergence, , must be: .
Same thing for the other function.


2. Suppose that  Evaluate  at the following s:

First, apply substitutions:

Find the abscissa of convergence. In this case, using the same method from question 1, 
Now, compute the Laplace transform of the function.


For s = 2 + 2j:


For s = j:


For s = -5 + j:
 since the abscissa of convergence is defined as . For this case of s = -5 + j, , which is out of the bounds set by the AOC. Therefore, the Laplace transform of the function  does not exist in this case.


3. Show that . Repeat for .
The Laplace transform is defined as follows:


Now, differentiate to obtain the first proof:


Differentiate again for the second proof:




4. Given

(a) Determine  without finding the inverse transform.
(b) What is ?

For part (a), use the initial value theorem 



For part (b), use the final value theorem .



5. It is known that  where  is the standard Q-function defined as 

(a) What is the abscissa of convergence in this case?
(b) Use the time-differentiation property to find the Laplace transform of . What is the abscissa of convergence in this case?

(a) To find the abscissa of convergence, multiply the function by .

This function converges to zero regardless of the value of . Therefore, by default, .
(b) 


-----

This function also converges to zero regardless of the value of .  as well.
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