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INSTRUCTIONS

1. You have 2 hours to complets this exam.

2. Thiz is a closed book exam. You mav use one 5.5 = 117 note sheet.

3. Calculalors are allowed.

4. Bolve each part of the problem in the space following the question, If vou need more space, continue your solution
on the reverse side labeling the page with the question number; tor example, Problem 1.2 Continuwed, NO
eredit will be given to solutions that do not meet chis requirement.

. D0 NOT REMOVE ANY PAGES FROM THIS EXAM. Loose papers will not be accepted and a
prade of ZEROQ will be assigned.

fi. 'The quality of your analysis and evaluation is as important as vour answers, Your reasoning must be precise

and clear; vour -I'!-I_IIII]|:||F_="|,'.-I_! English sentences should convey what vou are doing. To receive credit, you must
show your work.,



Problem 1: (25 Poinis)

1. (10 points} A SIS0 LTI aystem with input w(t] and cutput gt is represented by the trapster function
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Using the smallest number of integrators, construct an all-integrator block disgrem representation of the system, and
then provide o state -space represeatation
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lenrly indicate the assignoment of state-variables in the all-integrator block diagram.
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2. (15 points) Consbder the closed-loop system In Figure 1with reference imput Bs), disturbancs input Ws) and controlled
output Y[z}, The PIoontroller pains K and Ky are [ree parpmeters for the control engineer to select.
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Figure 1+ Cloaed-loop svstem with PI control gains K and K.

fa) (6 points] Determine the transfer function from the disturbance input to the eontrolled outpur and express your
answer 10 the stadard form
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(b) (10 points) What s the system type and error constants [Ky, K., and K, with respect to disturbanee rejection ?
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