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1. For the mechanical system shown below,
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obtain either the force-voltage or the force-current analog of the system.
2. The tension on an elastic co
a motor as shown below.

(25pts)
rd, which is represented by a spring with a spring constant K, is adjusted by
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The tension on the cord is detected by the displacement z, and a variable resistor is used to obtain a

voltage vy proportional to the displacement, such that vy = —krz. Draw the most detailed block diagram
of the system, where v; is the input, and T is the output. Show all the variables v;, i;, Uk, 2. 2. Va. oy 7.
v. 8,, T. and x on the block diagram. (30pts)

. For the block diagram given below.
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determine the transfer function either by block diagram reduction, or by Mason's formula. Show your
work clearly. (25pts)

. Obtain the necessary inequalities to describe the poles in the shaded region below in terms of only ¢ and
wn, of a second-order system described by Y(s)/U(s) = wi/(s* + 20wns + w2). (20pts)

s-plane
Jw = 315
a
. radius = 10
Jw=—315
_____ radius = 20




| EE 231 | somows | FPLL 73

22-141 50 SHEETS
22-142 100 SHEETS
22-144 200 SHEETS

Y

AMPAD

4] C ORI HTED 1693
u ey | fcAE-

N

<

Rg +Sla [affi %)!smi
e %
[




(=X VHUE]

7k

1 22.141 50 SHEETS
@A 322142 100 SHEEY
ameac’ 33.144 200 SHEETS

/@Hﬁs) + 6z
[+63

o~ [+42H, FG, 1
o 4, Qz(/f’%)f'é/)/ G3

iy

Er 23! | <ploziows
:ﬁéf")
o
T 41
- (+92Hr
a1
+
/ |92 H, /‘71&
Y(Q - é?lf

0y (1465) 42

[+ 63

T (146) [ 1H6H 6,12




74

!@23/ | EAwe | £HL 7S

. gf—é{)/ﬁl /-;:“’ql}?[f

\l 6:2:.:@ % l—z = *f, >

| [3=-G3

/\)(14()‘700&‘///’%J ) £ L3
[OOFS © L 9L

L. iy ou LRy

-."1’7.'5 on -P,?—E
/-‘?,U o ¥z

A= = (Li+bths) +( 1 L3 "f‘L_x/—g}
= |40l 161 T+ e t 8183/

RAYERAY = )=lg=1+Ez
l—{:LZ:O

My=n| = =
L!:l-z:lg::)

Y(S) - ():& +50,) = 4;4)2//7:41;_)%5/53

TN T 4 o 6a + oG G




22-141 50 SHEETS
22-142 100 SHEETS
422-144 200 SHEETS

Y

AMPAD

el | Solvries o &3
mdm:m
- //J N —_—D w[,( £20
a4
\
e =2
\/\ _
— . —D Wu = /O
T~
ﬁk Jis whem ~1 &£ 2 &1 [ree lx
T 1l (e eouplr)
LA s wy 15
x w.ql(f"';z é:/g—

@ when £ 2/ (flp.reolpolu)
= fwu /721wy 2 —20 ?__,9 ( 3+V53-F Y £20
owd = Gwu + VP Twa £ 1O (4~ VT Dwyz 10




