Homework #A1l
EMA 545, Spring 2013
Instructions:
e If you scored 23 or below on Problem #2 on Exam #1, do Problems 1, 2 and 3.
e If you scored 23 or below on Problem #4 on Exam #1, do Problems 4 and 5
e If neither of those criteria apply to you then you do not need to turn in this assignment.

When working out your solutions to the following problems, you must derive your answers
starting from the following. You may not use any equations from the book without first deriving
them from these basic principles:

The general solution to an underdamped SDOF system

X+ 2w X+w, X =0

X(t) = Re(Ae‘@’”‘e“"dt)

where @, = @,+/1-¢° and A is a complex constant.
You are free to use Appendix B as needed and the fact that the forced response of a system is
X(t) = X + X
Where x,c and xg are found in Appendix B for a variety of forcing functions.
f)=Re(Fe'"') -  x(t)=Re(Xe")

The half power points in a transfer function occur at frequencies ® = @peaktLwn

Problem 1: 3.1 from Ginsberg. Begin by writing the equation of motion for T f(t)
the system (shown to the right after replacing z(t) with q(t)). L
Z

Problem 2: 3.11 from Ginsberg. Begin by writing the equation of motion for
the system (shown to the right after replacing z(t) with x(t)).

Problem 3: (3e2)

The equations of motion for the 2DOF system studied in class are given
below. If the applied force is f(t)=Fcos(wt), then the response of both
coordinates x; and x, will also be harmonic. Use this fact to derive the transfer function between
the force F and the response X;.
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Problem 4: 2.52 from Ginsberg. Check your answer by comparing it to the solution from ode45
in Matlab.

Problem 5: 2.54 from Ginsberg. Choose values for the parameters and check your answer by
plotting the response and comparing it to the solution from ode45 in Matlab.




