ECE-205 Practice Quiz 9

(no Tables, Calculators, or Computers)

1) For the following system:

G s+2 1

of —
s+1 s+3

A 4

v

the value of the prefilter G that produces a steady state error of zero for a unit step input is:

a1l  b)32 )52 d)1/3

2) The unit step response of a system is given by y(t) =0.5u(t) —tu(t) —t*e 'u(t) +e'u(t)

The steady state error for a unit step input for this system is best estimated as

a) o b)0.5 ¢)2.0 d)impossible to determine

3) The unit step response of a system is given by  y(t) =0.5u(t) —t*e"u(t) +e 'u(t)

The steady state error for a unit step input for this system is best estimated as

a) o b)0.5 ¢)2.0 d)impossible to determine

4) The unit step response of a system is given by y(t) =1.5u(t) —te ‘u(t) +e'u(t)

The steady state error for a unit step input for this system is best estimated as

a) o b)0.5 ¢)-0.5 d)impossible to determine



Problems 5-6 refer to the_unit step response of a system, shown below
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5) The best estimate of the steady state error for a unit step input is

2)0.20 b)-0.20 ¢)1.0 d)-0.0

6) The best estimate of the percent overshoot is

a) 200% b) 100% c) 67% d) 20%

7) For the system described by the following transfer function

bs+a

e s+ 06+6)

For a zero steady state error for a step input, the value of a should be

a0 b6 ¢l d)s




Problems 8 and 9 refer to the system described by the transfer function G(s) = _ s+l
(s+2)(s+3)

8) The steady state error for a unit step input for this system is best approximated as

a)l/6 b)2 c¢)0 d)5/6
9) The static gain for this system is a) 1/3 b) 1/2 c) 1/6 d) none of these

Problems 10 and 11 refer to the_unit step response of a system, shown below

Step Response

1.5 ; ;
ﬁ\ === |nput
—— Output
L
1
E /
[
&
[3]
(&)
©
o
L
A
0.5
0

0 0.05 0.1 0.15 02 025 03 035 04 045 0.5
Time (sec)

10) The best estimate of the steady state error for a unit step input is

a) 0.50 Db)0.25 ¢)-0.25 d)0.0 e)impossible to determine

11) The best estimate of the percent overshootis a) 20% b) 50% c) 25% d) 150%




12) The_unit ramp response of a system is given b y(t) = —0.5u(t) — 2tu(t) + e u(t) .

The best estimate of the steady state error for a unit ramp input is

a) 0.5 b)2.0 ¢)1.0 d) o

13) For the_unit ramp response of a system, shown below, the best estimate of the steady state error
§

2)0.1 b)-0.1 ¢)0 d)0.4 e)-0.4

Ramp Response
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14) The_unit ramp response of a system is given by  y(t) =—0.5u(t) +tu(t) +e'u(t).

The best estimate of the steady state erroris a) 0.5 b)2.0 ¢)1.0 d) «




15) For the_unit ramp response of a system shown below, the best estimate of the_steady state error
§

a)0.8 b)0.6 c)0.4 d)02
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16) For the block diagram below, the value of the prefilter G that produces zero steady state error for
a unit step input is:

al b)32 ¢3 d1i3
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Problems 17 and 18 refer to a plant with transfer functionG (s) = %
S+

17) The (2%) settling time for this plant is

a) 1seconds b)2seconds c)3seconds d)4seconds e)none of these

18) If the input to the plant is a unit step, the steady state error will be

a)0 b)0.25 ¢)0.5 d)0.75 e) 1.0 f) none of these

Problems 19-21 refer to the following feedback system, with the plant G, (s) = % and proportional
S+
controller, G_(s) =k,

R + U
—(i)—> Gp/s)—) £ G (s) i) G (s) —>Y(s)

19) If we want the settling time to be 0.1 seconds, the value of k, should be

a)40 b)36 c¢)12 d)10 e) none of these

20) If we assume the prefilter is 1 (G (s) =1), and we want the steady state error for a unit step to be
4/19, then we should choose the value of k to be

a)3 b)4 c¢)5 d) 6 e)none of these

21) Does a constant prefilter affect the settling time? a) yes b) no



5

Problems 22 and 23 refer to a plant with transfer function G (s) = ———
(s+4)(s+2)
22) The (2%) settling time for this plant is

a) 1seconds b)2seconds c)3seconds d)4seconds e)none of these

23) If the input to the plant is a unit step, the steady state error will be
a)0 b)5/8 ¢)0.5 d)3/8 e)1.0 f)none of these

5

Problems 24 refers to the following feedback system, with the plant G (s) = ————_— and
(s+4)(s+2)

proportional controller, G, (s) =k,

R -+ U
—(i)—> pr(s)—> ) G (s) —(S)> G (s) —>Y(s)

24) If we assume the prefilter is 1 (G, (s) =1), and we want the steady state error for a unit step to be
8/58, then we should choose the value of k to be

a)40 b)36 c¢)12 d)10 e) none of these

Answers: 1-c, 2-a, 3-b, 4-c, 5-b, 6-c, 7-b, 8-d, 9-c, 10-c, 11-a, 12-d, 13-a, 14-a, 15-c, 16-a, 17-a, 18-b,
19-c, 20-c, 21-b, 22-b, 23-d, 24-d



