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INSTRUCTIONS
1. ¥ou hawve 2 hours to complete this exam.
2. Thiz iz a closed book exam. You may use one 8.5% = 117 note sheel.
J. Caleualators are allowed.
4. Solve cach part of the problem in the space following the question. If vou necd morve space, continue your solution

on the reverse side labeling the page with the guestion number; for example, Problem 1.2 Continued. NO
credit will be given to solutions that do not meet this requirement.

- DO NOT REMOVE ANY PAGES FROM THIS EXAM. Loose papers will not be accepted and a
grade of ZERO will be assigned.
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fi. The quality of your analysis and evaluation is as important as vour answers, Your reasoning must be precise
and clear: your complete English sentences should convey what you are doing, To receive credit, you must
show your work.



Froblem 1; (25 Points)

Control engineers are often confronted with a physical system for which che input-output model is unknown. In
situations where there s insufficlent information o derive a model from st principles (KVLEKCL, Newton's second
law, etec.}, it may be possible to estimate a model from input-outpue data. The use of experimental observations to
determine a system model s called system identification. Many technlgues have been developed for identifving a
systerm through analysis of input-output data. This problem considers two approaches in which the systom bs eccited
by & known input function and the response is used to estimate the coefficients of a differential equation that will
seTve as an input-output model of che syatem,

1. {10 points} The zero-state unit-step response of a certain SIS0 LTT system is
wit) = {L—e 1+ e},

Based on this input-cutput data, find an ODE represencation of the system and place your answer in the
standard form
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2. (15 points) Figure 1 shows the zero-state unit-step-response of another SISO LTI system with input wit) and
output yit). Based on the input-output data, can the ODE model

d*y(t) dif(t)
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represent the dynamics of the svstem? If so, specify the numeric values of the coefficients oy, a,, and b,. If
not, explain why.
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Figure 1: Fero-atate unit-step response of a SIS0 LTI system,
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