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SYS 336: Test IIT Name
. April 30, 2002 ’

X (s)) for the system modeled by 3%+ 2+ 4x = 5£(f)

S _X
423t4 " F

if the output is y(¢) = 4x+ 2Zx, for the system:

1) Find the transfer function

Y(s)

2) Find the transfer function

df(t) X - __§_.“.__l—’ |
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Y(s) __ s*+2s
F(s) 3s*+4s+5
3) Find y(t=0") immediately after a step input is applied, f(t =0) =6, if both
y=0and f= i{ {fior to the step input. :
Y (L = .

b B Lots = D e

4) Find y(¢t — o) for the same conditions as in question (3)
(- I X - o
S20 F

For questions (3)-(8), consider the system transfer function

5) Find the Frequency Response Function of the system R Px 3
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7) Find the system’s poles (if aﬁy) '
-4t {l-0 RN

Pb gt 5= —7 3 -4 T
% 8) Find the output y(t) of the system if the input is f(t) = 4sin5¢
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For questions’(9)-(14), consider the system transfer function Yes) __ s+3

F(s) s*+25+25




9) Find y(z=0%) immedi.ately after a step input is applied, f(¢t=0)=1, if both
y=0and f =0 prior to the step input. L\”\ (( O

S2o# F
10) Find y(t — o) for the same conditions as in question (9)
Iy o 3
50 F 25
11) Find the Frequency Response Function of the system
S0E3 Q5120 [(75’“> *20]*‘[“)@{'”) é“’]
R - S dUwtrs (50 M- @g.w>1 4,@031
12) Find the system’s natural frequency

T 2 _ — A
AUt LR L 0p=S
13) Find the system’s damping ratio '

230 :2 "LLS'?-OJM»

14) Find the output y(t) of the system if the input is f(t) = 4sin5¢
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For questlons (15-21), refer to the Bode plots given below: - - 4 «,(; RPN -
Bode Diagrams . j

Phase (deg); Magnitude (dB)
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15) Find the steady-state expression for the output if the input is u = 5sin(8*1) - '/L

A+ W= 8 Maa = =10 4b m& Phose =45 /03" L= -0 %\: 40
y(6)= 5+ S s (84 - 165°)

16) At what input frequency(ies) (if any) is the output magmtude equal to the input
magnitude? 0 M 7 A 5 7 s /
17) At what input frequency(ies) (if any) is the phase angle -90 degrees?

W& 4 bl
18) Assume that the input to the system is u = 8sin(@ *t), and that @ can vary over the
range shown in the Bode plot. What is the greatest possible output magnitude?

Wiog, £ =Fdb oy =g gh

19) At what input frequency (if any) is the’ output magnitude approximately one-tenth the
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size of the greatest output magnitude? -~ — & 5
r ;

—QOJL%PLMLALM A= QS /ﬂ’/(, |
|

20) This system contains no zeroes and two poles. What is the most accurate description J

of the system’s damping ratio?
@g¢>1 (b)1>¢>0.707 ((c) 0.707>¢>0 ) d¢c=0

21) For what range of input frequencies (if any) does the system act as an amplifier?

[ £ 0 & ~50 e

22) Write and expression for the transfer function which has zeroes at (-6) and (-4), and

poles at (-2 +/- 4i) , (-5). - (S + (9) (S +4> | - CS-(—(.> (S‘f- 4)
T Gt sheR)(s) (S s (ses)

23) Write a differential equation model for a system whose transfer function X(s)/F(s) is
7

a3 X AR 3=

24) You get 4 points for showing up. v~
25) Find the transfer function matrix for the state-space system:
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