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Quiz #7

Problems 1-4 refer the following system, where we are going to use the Diophantine equations to
place the closed loop poles. We assume we want the closed loop poles to be stable.

s—1
(s+1)?

G, (8)

A 4
v

1) If we want the minimum order controller to place the closed loop poles and have a type 1
system, the controller will have which of the following forms?

2
o, + BiS+B,s

As+As?

B,

2) G, (s) % DG (s) = Dot BsS

0G,(5) =~

2 3
B, + B;s+B,s” + B;s

As+As*+As’®

d) G.(s) =

2) If we use the minimum order controller to place the closed loop poles and have a type 1
system, how many closed loop poles with the system have?

a)l b2 )3 d4

3) If we want the minimum order controller to place the closed loop poles (and have a type 0
system), the controller will have which of the following forms

2
a) Gc(s) :& b) GC(S) :w C) GC(S) _ Bo + Bls+ BZS2
A A+ As A +As+AS
2 3
0) G, (s) = Do BSTBS +BS
A +As+AS*+As

4) If we use the minimum order controller to place the closed loop poles (and have a type 0
system), how many closed loop poles will the system have?

al b2 )3 d4
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5) In using the Diophantine equation method to design a controller, if we want a type 1 system
should one of the closed loop poles be located at 0?

a) True b) False

. i 2
6) Consider the system with plantG  (s) = o1’ Assume we want to place the closed loop poles
S —_
using the Diophantine equation method. If we want the smallest order strictly proper controller
that forces the system to be a type 1 system, how many closed loop poles do we need to specify?

Al b2 ¢33 d4

. . 1
7) Consider the system with plantG | (s) = 1 Assume we want to place the closed loop poles
S —
using the Diophantine equation method. If we want the smallest order controller that forces the
system to be a type 1 system, how many closed loop poles do we need to specify?

a)l b2 )3 d4
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For problems 8-10, consider a closed loop system with transfer function

s+a
G,(8)=——
o(8) s?+bs+k
8) The sensitivity to variations in k, S (s), is
. K . X 01 d) - . X e) none of these
s“+bs+k s“+bs+k s+a s +bs+k
9) The sensitivity to variations in b, S (s), is
. e b) — —bs c) 1 d) b__ . bs e) none of thes
s“+bs+k s“+bs+k s+a s +bs+k

10) The sensitivity to variations in a, S (s), is
a -a
s’ +bs+k s’ +bs+k

c)1) d)i e) none of these
s+a

11) Assume we compute the sensitivity of a system with nominal value a=4to be

S% (s) = ——
S+a

. . o . 1
For what frequencies will the sensitivity function be less than E?

a) w<4rad/sec b) w>4rad/sec c) w>16rad/sec d) w<16rad/sec e)none of these

12) Assume we compute the sensitivity of a system with nominal value a=3

to be
S+2

S (s) =
s+l1+a

/10
For what frequencies will the sensitivity function be greater than E ?

a) w<4rad/sec b) w>4rad/sec c) w>16rad/sec d) w<16rad/sec e)none of these
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Problems 13-16 refer to the following system

)
v
)

' pr c p

H |

13) To reduce the sensitivity of the closed loop transfer function variations in the plant G, we
should

a) make |G, (jw)G,(jo)H (jw)| large b) make |G (jw)G,(jo)H (jew)| small

c) make pr large d) do nothing, we cannot change the sensitivity

14) To reduce the sensitivity of the closed loop transfer function to variations in the prefilterG  ,
we should

a) make |G, (jw)G,(jo)H (jw)| large b) make |G (jw)G,(jo)H (jew)| small

c) make pr small d) do nothing, we cannot change the sensitivity

15) To reduce the sensitivity of the closed loop transfer function to variations in the controller G
we should

C

a) make |G, (jo)G,(jo)H (jw)| large b) make |G (jw)G, (jo)H (jw)| small

c) make | H(jw) |large d) do nothing, we cannot change the sensitivity

16) To reduce the sensitivity of the closed loop transfer function to variations in the sensor H , we
should

a) make |G, (jo)G,(jo)H (jw)| large b) make |G (jw)G,(jo)H (jew)| small

c) make pr large d) do nothing, we cannot change the sensitivity
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17) For the system below D

pf c p

H

to reduce the effects of the external disturbance D on the system output, we should

a) make |G, (jw)G,(jo)H (jw)| large b) make |G (jw)G,(jo)H (jew)| small

c) make G large d) do nothing, we cannot change the sensitivity

18) For the system below

)
A 4
@
A

' pr c p

H -« N

to reduce the effects of sensor noise N on the closed loop system , we should
a) make |G, (jo)G,(jo)H (jw)| large b)make |G (jw)G,(jow)H (jw)| small

c) make |H(jw)| large d) do nothing, we cannot change the sensitivity



