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1. For the mechanical system shown below, obtain either the force-voltage or the force-current analog of the
system. {25pts)
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2. In the following system, the location of a mass is controiled by a motor control system. Assuming that
the input and the output are v, and , respectively, and the voltage from the variable resistor is linearly
related to the location of the mass, such that vy = k,z; obtain a detailed block diagram of the system
without reducing or combining the equations, and show the variables v, ip. vz, iz, ¢, vy, 15, 7, 0, and =
on the block diagram. {30pts)
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4. For the block diagram given below. determine the transfer function either by block diagramn reduction. er

by Mason's formula. Show your work clearly. {25pts)
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1. Obtain the necessary inequalities to describe the poles in the shaded region below in terms of only ¢ and

2, of a second-order system deseribed by Y(s)/U(s) = wk/{s® + 2Cwns + w?). {20pts)
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5. A feedback controller is to be designed for the following circuit.
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{a) First, determine its biock diagram. such that the variables 7y, 71. 14, i2, V2, v, and vy are clearly
shown. Then, obtain its transfer function from the block diagram. where v; is the input, and v4 is

the output. (+25pts)
(b} Assuming that R, = 58, H3 = 20, By =40, Rs = 10}, Rs =51 L = 4H, and C = 1F; design for
R, such that the t5:, = 40/3s. (+15pts)



56 /-
|
- 144
v |
. | Q%L 1S %@pm m
| FE23
|
}‘ V’V\{t \
l Kz-? Kgg o 1 )(3
L) i ZS -~
Bre T =" 1 %
| v% L L 1 %_
 aae L.z . )
aEeEt _17
35 Ce s
- 2 [éé J7 l;::'_yq
3 K(”% / P
bz( | //j//_///

SouE— s




=X R ' ¥y AR
Lq%‘m/@[)ﬁ T 7 71/

. b
B stonal Brand G o o
;92 G0l

t2m82 00T




EE 23 }muo < (e 7€ %@

(o= LLLU&LUT _

| e ) t,}':‘

| (%} t K{: ' < %
4
6

S rimefurun 3
IRy d

z TEO =T 41T = (%—i)l}—(tg’

O = [
Js “(M/Uzwé’

T D i(—r J ?ﬁ
] - Vo4 u?/Uz)zK a
Lz 12

(T+eT)

-
. tﬂ”"‘”“” N &k
i_\*“!
TR M O=T—¥, (x+)
L Mz T= Ky (r~%e)




| e . NIV T ' R | (WD Y0

47(3 =¥ Vif?jl)(z: — Y5 (Xg*-*f) — Ky Xz

B e K
<= )(z Kz X{

sypsss = _

T s H o+

= | X Ka fa
e — 7

e / s+ otz

i /

g

3

: | Vg = K X
wz( ' } D X X \f
= (




<

WP %6 %

W
OIS

e
ail |

€75

T




c MHWE T NPT
IS WD 4% 2.

qy £ ,
A -/ A
— ,rm—% ‘Q 1) T ’5_‘;




R A e Ees LIWTEC 6 1

Gl
H—’«’?z‘*g 624

-—-'-'—'-F—F.-—-__

——B>Q*>

G2 %gfg[/v’-f%e)

hEed .
2?:5 |
TEE .

S C)1Gr 405 (1+62) &
| H—@ +%42;q+¢, (§2+€3//+é’z)) j
s

* o psous Fomuuis

C’.ﬁ

bopusr Fi= 1,6, Galslyle = €52
PR 2] 8,65 ly ke = G4

= -G,

6 }262('411)— G(qe
:_ef,jz,@z/ (/? ([ Q/&Z
:[{é)lq( -)_.__%62




EE 23 fCa%tfﬁ L/) ¢ | Vol iw & |5’ ~
_i
- Tauettin | |
fgees | bbby b
| L T 7 A
‘\ L2 T T

. I T

- N Lq{

iy ‘ B

E \l O‘ﬂ'b Wau 4‘00&\1@ P@js‘ U Lf X LL/

; | looes oF) b fe A3 Ly
wso Py |0 O O ©

£F)n 0 0 0

Q. A= 1=+ byrlat bl Ly

=1+ @)SL‘P@;% C% H?/gz 'H?/%
+ 426,64

@)Oj &’:b[Lf:Lza:l-g:LQ:D =

1) =]t
AQ:A /Lzzﬂg‘:l—(/:o - / [/ 42

'-::D_\i__ | 6{?2""%53 07‘52)

L™ Xb0r G ol G G 6087 6,927

|
|
|




X AW

L XCL OTLCAS

¢¢¢¢¢¢¢
by =
i
nnnnnnn
e
SEEEos
sLLLES

Audl L
TRAREE

mnoeNn 2

| -

D

-

fa I

[ 77V /!

_[I’L GK/EUW
i ¢ don wﬁ
xcaL

Wy &5
- 60;«122

To22
[[enz2]

- 1 o

]w@Lt;J'L

wd=> 2

| /"%;2‘ wn -

|




EXMN U

Fobt v L Ll
" vl f;\']:s}lltl IS ErE EASI™ 55U Lkl

"y ] SHEE1S EvL B
.J"._'Naﬂmi ‘Brand EETAEVEE R
7 10D HECTCLED ITE 5 5CLARE
3 Ly CLES 1TE, LA

[ L2
o=
Cy
Bl ] Va_
— = 7/3':—22 (7 —E:%@—'Bﬁ
vz
{%’ vz V= v,
Y2 - % é? | .—g /
CT Lt 1@y SC"’L"[—/_—i—QQ SC—!-E"';:-}QL,
V= I
3T RaCs+ By o+l + =
V3= =
T Tl (4R B < B
V- < V3 -

= 2y Cs=+ ([+ K5 Qz,) o+ &/L;




e
i vy= A
e = % E?_ﬂ
gegss | - —
Yy
; Yy ly = Eg Yy
;
% X e A
[
- . 9/ /. ’Vq
/yl "’7 Ly : Ltz Q 2 S___ - 7
)_.%J +EL, @%%’ZHHQ%Q)”@Z | :
|
|2
pUZ % v
YV | Lf ' - /6461 %z,
2, 2, 1 f | ) L
at K | s+olmtm)ste |
1] ]
\ e I




T 23 '— CNI ! Wte2 96| s

L ROWTIOS

nnnnnn

i
>>>>>>
SLLnSS
S
e

uuuuuuu
Ao
TRGEBET

wwwwww
vvvvv

&LU;/L: -2,-?5—

fmvu ﬂh elm«wL[wp PO/Q %Wl -

v Qlws+ w, =0

QZW— _ﬂ; %-}- 2[89"

R 4
°r "“(723 72?, ?;Z) L 55

C-.:'_‘”:J Q;:Q_JZ,Z,: 452,.;01.)0( Qb: gjz—




