90. The transfer function relating a step input to the output of a control system is:

16
s>+ 0.8s° +16s

The natural frequency onof the system and the damping ratio ¢ are most nearly:

O A.on=2radls;¢=0.1
O B.on=2rad/s;¢=0.2
O C.on=4rad/s;c=0.1
O D.on=4radls;¢=0.2



Refer to the Second-Order Control System Models section in the Instrumentation, Measurement,
and Controls chapter of the FE Reference Handbook.
16 see page 228 of FE Handbook

The equation of the system can be writtenas —— which is in the form
5|57 +0.85+16]

16

5(.5" +2Lw, s+,

thus mn:=1¢5 o1 m, =4

and 2L w,=08 or L=

THE CORRECT ANSWER IS: C
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see page 228 of FE Handbook


72.

O
O
O
O

A unity-feedback control system 1s shown 1n the figure below.

K

RE) 4/ E6)

S+ T2+ 145+ 8

o\

T

C(s)

The number of poles in the open-loop characteristic equation for this system 1s most nearly:

ONnwWpE
i b = D



T2.

Reter to the Control Systems section in the Instrumentation. Measurement, and Control chapter
of the FE Reference Handbook.

see page 227 of FE Handbook

The open-loop charactenistic equation 1s:
Dis)=5+75+145s+8=0

E+ D+ +4)=0

The open-loop charactenistic equation has three poles.

THE CORRECT ANSWERIS: D
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see page 227 of FE Handbook


73.

The transfer function for the block diagram below 1s given by:

Y(s) __ Bls) C(s)

X(s) D(s)+A(s) C(s)

Place the functions for A(s). Bis). C{s). and D(s) i the correct shaded locations on the block

diagram.

X(s) 4>!7

Functions:

/j—-- 1/
+

Als)

Bis)

()

I(s)

= ¥is)



Refer to the Control Systems section i the Instrumentation. Measurement. and Control chapter
of the FE Reference Handbook.

see page 226 of FE Handbook

Y(s) B(s)C(s) D(s)

X(s) D(s)+A(s)C(s) 'ﬁ

B(5)C(s)s DL]

1
D(s)

=1+A{S}C{S}-

1
D(s)

1+ A(s)C(s)»

C(s)e
=B(s)

1
D(s)

X(s) ——m={  B(s) I A W UD(s) |——m= C(s) - 1(s)

iy

A(s)  |[-——
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see page 226 of FE Handbook





20. Refer to page 220 of the Measurement section in the Instrumentation, Measurement, and Control chapter of
the FE Reference Handbook.

R=Ro[1+(T-Ts)]

AR=2X AT
dal

= Re0AT
= (100 ©) (0.004°C™1) (10°C)
=400

THE CORRECT ANSWER IS: C





































































































