4/19/2021 Exam1: 202110-Spring 2021-ECGR-4090-Y01:ECGR-4090-Y02:ECGR-5090-Y01:ECGR-5090-Y02_Combined

Exam1

(™ This is a preview of the draft version of the quiz

This exam is open book, open notes, you may use any online/hardback textbooks you like. You may use calculators and matlab, but
may not collaborate with other people. All multiple choice answers should be within 5% of correct value.

Unless stated otherwise in the question, use 3 decimal precision in fill-in-the blank questions, such as "132.312" or "58.023"
for example. Do not give numerical fill-in-the-blank answers as fractions such as "4/5," give answer as decimal "0.800" form.
Also, canvas might force you to enter a leading "0" for numbers less than one, such as "0.113" and entries such as ".113"
might be disallowed.

As always, make sure that you are in a location with good internet connectivity during the exam. It is not a bad idea to practice
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r(t), R(s) 4

G(s)

H(s)

For the continuous-time system above with H(s)=1/(s+2) and G(s)=5/(s+3), the closed-loop transfer

function is G (s)=C(s)/R(s)=

- G(S')
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T (5+3)(42) xS

55410
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None above
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= 2yTaeT) AR IR D
H(122): MANTES

Y

Delay

h 4

Delay

For the LTI system above with impulse response h[n], the z-transform of h[n] is H(z)=Y(z)/X(z)=

(3z+4)/(z-2)

(2z+1)/(3z+4)
None above

(2z+1)/(4z-3)

Question 4 515 pts

The z-transform of x[n]=(3/4)™" u[n-1] is

42/(32-9/4); |z|>3/4

None above (T-i \T"L\CI\-B =, ?Z,j:

3y
1/(2-314); |z|>3/4
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2
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0.75/(z-4/13); |z|>4/3 z
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Question 5 515 pts

In a 10 sample/s system with X'(s) = 1/(5 + e5/51 the z-transform (ignoring ROC) is X(z) =

e¥0_3
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z2+40.5
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Question 6 515 pts

In ain a 5 sample/s system with X(s)=4/s2, the starred transform is X'(s) =

x(€) He )
=2 X () =4 n{e)

o515 \& 3 \\
S :

Question 7 5/5 pts

A continuous-time signal x(t) is sampled with period T¢=0.1 s to create discrete-time signal x[n], and

Tz—l; |z| > % . Then, the starred transform of x(t) is X* (s) =

2 .

R\ u
Z:e Se

2(, 5/10
3e—5/10 _p—1/10

the z-transform of x[n] is X (z) =

None above
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Question 8 515 pts
e(t), E(s) E*(s).E(2) Y(@) | G (s)=G (s)G_(s) 1), C(s)
— D(z) c P | c(t), C(
i =G (s)(1-e " s

In the system above, let T=0.1 s, D(z)=1-1/z, Gp(s)=4/(s+4), Gno(s)= (1-eT)/s. Cpl( 7
S

For the system above, the pulse transfer function is G(z)=C(z)/E(z)=

_¢T TS sT
(- | \’ Q 3 b ) ,ﬁ'——-‘ l""e,
(1+1/2)(1+e™/5)/(z-45) / z — \ z .
s-\ ') . S

(1-1/2)(1-e2%)/(z-e 22
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None above

(4110)(1+e725)/(z+e72/5)

Question 9 515 pts
e(t), E(s) E*(s).Ez Y@) | G(s)=G ()G (s) [c(t), C(s)
/ D(Z) (&3 P HO
To > =G (s)(1-e S s :
P ]
For the system above, D(z) = 1-0.5z2" , Gp(s)=3/s, Gno(s)=(1+e™)/s, T¢=1/10 Q'(-éb

In the open-loop system above, the starred transform of the output is C*(s)=

(t“‘z/*)g"v“ ~ & M'% ‘égtj

S % {7'

Es @‘D € T = I

none of the answers
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In the system above, let: \ g ( §O
&=~
H(SI=1110, Go(s)=Ge(s)Grols), Grls)=15, Grolor= (1e=Tys.  CB) e () N T:‘—S/? zs
The closed-loop continuous-time step response is 72(1) \ \'@( LZ' f_é

1.6 u(t) C:= Ef(ﬂ Coe (2

w b = A 'K*
-~ < 3 -~ — ——
3u(t) C,“ (v,\z'K (Q\-E G u.—bé “I'G*r‘%
6 u) C(D=z REQLY 2 szt
=, ~2t's ¢
None above ) ‘—G\—l l-l' |§/‘0
1St (
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Question 11 5/5 pts
R(s),7,(2) E(s),e(t) E(s) 220! Y(s),Y(z - C(s),c(t):
- haw 4
i BOPO1 me e U_L:({:'__l‘@
A
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If the characteristic equation for the system above is - ‘ o~ i =+ © /19
z2+2-5/16=0, <
then the closed-loop pulse transfer function G (z)=C(z)/R(z) is stable. 'Z
pp cL(2)=C(2)R(2) __’.,/( .\_:\5-3/6/,@:(/%/
2z - z-
True
@
Question 12 5/5 pts
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The causal LTI system with closed-loop pulse transfer function G (z) having the pole/zero plot above

is BIBO stable.

True

False

Question 13

For a system with variable gain K>0, the closed-loop response G¢; (z) =

for

2<K<4

0<K<2

none of the answers

Question 14

The w-transform of 1/(3z-4) in a 5 sample/s system is

none of the answers
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Question 15 5/5 pts
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For the w-transform of the digital lag filter with [D(w)| shown above, D(w) = \0 6
\ *L\S /I )
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Question 16 5/5 pts

: _a e : T
For a lag compensator with D (w) = 4 e in a system with sample period Ts=1/4 s, the '—/—.’/ ‘/‘f
corresponding discrete-time compensator is D(z) = (-Jo =) d, /
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Question 17 5/5 pts
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For the w-transform of the PID controller with |[D(w)| shown above, to within +/- 20% the differentiator

coefficient is Kp= -
le\“) B K-o’(os = |

None above
0.1

10

1,000

Question 18 5/5 pts

P
&, GC\‘S O'S |

For the digital system above with sample period To=0.001 s, controIIaE)Ie form state-variable matrix A=

0 0
2 =17 05

none of the answers

0 1 0
0 0
09 28 28
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0 1 0
0 0 1
| 05 1.7 -2
0 1 0
0 0 1
(05 -1.7 2

Question 19

o
N = O
[N

[ o 0 0 ]
0 1
| =29 -28 -0.9

none of the answers

Question 20
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For the digital system above with sample period To=0.001 s, the controllability matrix is

\
2
7%
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For the digital system above with sample period To=0.001 s, the system is controllable.

True

False

Question 21 5/5 pts

1

True \ < Pﬁ/\“\fl \

Question 22 5/5 pts

-1
A state-variable system with observability matrix [ 5 ] is observable.

Volts in
ADC

Current
out DAC

If Hz)=-20(1 - z') and Tq=10"s for the system above, and for the direction of DAC current as
shown, the input capacitance in seen at the point V is

none of the answers

0.02 F
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0.005
-0.02 F
-0.005 F
Question 23 5/5 pts
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For the w-transforms shown above, the Bode plots for phase of the two compensators are not shown
(you may assume the phases are the correct Bode plot phases for lag, lag-lead, PID, or lag
compensators). For uncompensated open-loop gain Go (w) shown above, using Bode plot analysis
the gain margin to within +/-3 dB is

0dB

10 dB

none of the answers

20dB

Question 24 5/5 pts
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For the w-transforms shown above, the Bode plots for phase of the two compensators are not shown
(you may assume the phases are the correct Bode plot phases for lag, lag-lead, PID, or lag
compensators). For open-loop gain Go (w) combined with compensator D4(w) shown above, the
phase margin of Go (w)D4(w) to within +/-10 degrees is

45 degrees
none above

90 degrees

Question 25 5/5 pts b

7/‘7 \
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For the w-transforms shown above, the Bode plots for phase of the two compensators are not shown
(you may assume the phases are the correct Bode plot phases for lag, lag-lead, PID, or lag
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compensators). For open-loop gain G (w) combined with compensator D4(w) shown above, the
gain margin of Go(w)D4(w) to within +/-4 dB is

20 dB

Question 26 5/5 pts

. 50
40
30
20
10

dB -,
=20
=30
=40
=50

—180

=225

Qw (rad/s)
For the w-transforms shown above, the Bode plots for phase of the two compensators are not shown
(you may assume the phases are the correct Bode plot phases for lag, lag-lead, PID, or lag
compensators). For open-loop gain G| (w), comparing the bandwidth using the two compensators,
the unity-gain bandwidth of Gg| (w)D4(w) is larger than Gg (w)Da(w).

True

False

Question 27 5/5 pts

D) Y(s),Y(z> 6.5 C(s),c(t)=
B0 o]
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In the system above, let

(8)=1/5, Gc(s)=Gp(s)Gro(s), Gp(s)=20, Gro(s)= (1-™")/s. -/(.> (5\
)_

For the system above, the closed-loop pulse transfer function is G¢(z)=C(z)/R(z
( ' >
Gl S\c O /-—' - /

P ,-C.Z//\ 10(2+1/z)(1+e71)/(42-9) 4' \ °
- Gel2) ',’2,0'3:_ = =20
20(2-e75T)/(z-e5T) V\;"

2)
None above G (z

(5.2 =
2(2+20)/(z+8/9 @\ 2&_%2_C/A
(2+20)/(z+8/9) Cyd— lkTCE) Gcw@\ l"’ 22 .20 g—

20{zz-0) 2o0(kzz-1)

‘(?-’»/"\ X2

20(2z-1)/(9z-4)

—_
- -

(202+1)/(22+2+114) 2 4(28.“ D Ql’z 4
Question 28 5/5 pts
(1), R(s) 4~ &(D) E(s) F"()}E) 5o Y@ [60)=6,608,09 |c.Ce)

/ To =G (s)(1-e>"°)s ”
i b(t), B(s)
[ e Je

For the system above:
In the system above, let
D(z)=2-1/z, H(s)=1/5, G¢(s)=Gp(s)Gro(s), Gp(s)=20, Gpo(s)= (1-eT)/s.

For the system above, the pole of the closed-loop pulse transfer function G¢(z) is at

0.63

-0.25 Qsi‘\’/,’_\{'qu
01

none of the answers

0.44
Question 29 5/5 pts
r(t), R(s) 4 e(t), E(s)_FE"(s).E(2) 0o Y(z) G, (s)=G(s)G, (5) o(t), Cis)
/ To 7 :Gp(s)(1-e'ST°)/s -
i b(t), B(s) .

1 () €

https://uncc.instructure.com/courses/146892/quizzes/279611 ?preview=1 15/16



-ECGR-4090-Y01:ECGR-4090-Y02:ECGR-5090-Y01:ECGR-5090-Y02_Combined
Gp(s)=8/s, Gpo(s)=(1+e°T)/s, H(s)=1/2, To=1/5

4/19/2021 Exam1: 202110-Spri

For the system above, the closed loop pulse transfer functlon is G¢L(2)= C(2)/Ri ( S)

Gl 2 B; =2 () "’“}
(?\ (‘Y% =2 _ ‘3/8’

-

none of the answers q/b
Gle ) b (2) G (D _,.ﬁ

<~

. \«15(%)/_\(33 l.{-/L%—

8z2— 4z -2

—
SE-g2 AVZ 2 = 3/——:2—2’
- 1— —
Question 30 5'2' 5/5 pts
o e NS o)
r(t), R(s) (t), E(s)_E*(s).E() Y(z) G (5)=G,(5)G, (s) o, C0) ﬁ_
‘;-?E_S/TC)_) - 1 =e.o0-"s > —\—-\ t \ &
e ET \D

For the system above: D(z) = 1-0.5z2"" , Gp(s)=8/s, Gno(s)=(1+es™)/s, H(s)=1/2, To=1/5

For the system above, the poles of the closed-loop pulse transfer function G¢(z) are at

0.32 and 0.65
-0.53and 0.21
none of the answers

0.74 and -0.54

Quiz Score: 150 out of 150
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