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PART A: Vocabulary

Directions: Choase the word or phrase (1), (2), (3), or (4) that best completes each

sentence. Then mark the answer on your answer sheet.

1-  But at this point, it’s pretty hard to hurt my .............c.c.c. . I’ve heard it all, and
I’m still here.
1) characterization 2) feelings
3) sentimentality 4) pain

2-  Be sure your child wears sunscreen whenever she’s ................... to the sun.
1) demonstrated 2) confronted 3} invulnerable 4) exposed

3-  Many of these popular best-sellers will soon become dated and .................. , and
will eventually go out of print.
1) irrclevant 2) permancent 3) fascinating 4) paramount

4-  The men who arrived inthe .ooovevevevinannnen., of criminals were actually undercover
police officers.
1) uniform 2) job 3) guise 4) distance

5- Ttwasmore ....ooecviviiininisaas to take my meals in bed, where all I had to do was push
away my tray with its uneaten food and fall back upon my pillows.
1) haphazard 2) reckless 3} convenient 4y vigorous

6-  His victory sparked ararc waveof ...oooivnnrannnnna in his home country. Nicaraguans
poured into the streets, honking car-horns and waving the national flag,
1) serendipity 2) tranquility 3) aspersion 4) euphoria

7-  He liked the ease and glitter of the life, and the luster ........ccoiiiiina on him by
bheing a2 member of this group of rich and conspicuous people.
1) conferred 2) equivocated 3) attained 4) tabricated

PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best

fits each space. Then mark the correct choice on your answer sheet.

Roman cducation had its first “primary schools” in the 3rd century BCE, but they
were not compulsory ......o.ooeoieenn. (8) entirely on tuition [ees. There were no
official schools in Rome, nor were there buildings used specifically for the
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purpose. Wealthy families .................... (9) private tutors to teach their children
at home, while less well-off children were taught in groups. Teaching conditions
for teachers could differ greatly. Tutors who taught in a wealthy family did so in
comlort and with lacilities; .................... (10) been brought io Rome as slaves,
and they may have been highly educated.

1) which depending 2) and depended

3) lor depended 4) that depended

1) have employed 2) employed

3) were employed 4} employing

1) some of these tutors could have 2) because of these tutors who have
3) that somc of them could have 4} some of they should have

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the

best choice (1), (2), (3}, or (4). Then mark the correct choice on your answer sheet.

11-

13-

PASSAGE 1:

Superconducting materials have always shown promise [or electrical machines.

By suppressing the Joule losses and by allowing very high current densities,
superconductors improve the performance of electrical machines in terms of
weight, volume and efficiency. So as soon as superconducting wires were available
in the 1960s, superconducting machines have been constructed and tested.
Nevertheless, the use of superconductors was restricted. Despite a zero electrical
resistivity, losses appear in a superconducting composite submitted to a time
variable clectromagnetic environment. These ac losses may be related to the
Maxwell Faraday law. This indicates the presence of an clectrie field as soon as
the magnetic ficld varies with time. Combined with the current density, the clectric
ficld induces ac losses. The high cooling costs have forbidden the usc of
superconductors under ac conditions up to the emergence of ultra low ac loss NbTi
composites in the 1980s. The number of Watts required to produce 1 W of cooling
al the operation lemperature is called the specilic work. As an order ol magnitude
it amounts to about 500-1000 W/W at 4.2 K in the refrigeration mode. It is 7 to 14
times higher than the minimum value given by the Carnot formula.

The word “promise” in the passage is closest in meaning to ............ooe. .

1) good prospect 2) long history 3) obligation 4) obstacle
The word “It” in the passage refers to ......ocevvinnnans 3

1) magnitude 2) temperature

3) specilic work 4) relrigeration mode

According to the passage, superconductors enhance the performance of electrical
machines by ......oovvvvvennne §

1) asscssing the Joule losses

2) allowing very high current densities

3) redirecling the movement ol eleclrons

4) calculating the weight of the alloys used
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17-

18-

20-

The passage mentions all of the following terms EXCEPT ......c.cccvaiii :
1) resistivity 2) Newton law
3) Carnot formula 4) Maxwell Faraday law

According to the passage, which of the following statements is true?

1) The cooling expenses of superconductors arc low.

2) Ultra low ac loss NbTi composites emerged in the 1960s.

3) The electric field, together with the current density, causes ac losses.

4) Despite having increased electrical resistivity, superconductors transfer more
electricity.

PASSAGE 2:

Electrical and electronics engineering is the branch ol engineering concerned with
the practical applications of clectricity in all its torms, including those of the ficld
ol electronics. Electronics engineering is thal branch of elecirical engineering
concerned with the uses of the clectromagnetic spectrum and with the application
of such clectronic devices as integrated circuits and transistors.

In engineering practice, the distinction between electrical engineering and
electronics 1s usually based on the comparative strength of the electric currents
used. In this sense. electrical engineering is the branch dealing with “heavy
current”—that 1s, electric light and power systems and apparaluses—whereas
electronics engineering deals with such “light current™ applications as telephone
and radio communication, compulers, radar, and automatic conirol sysiems.

The distinction between the fields has become less sharp with technical
progress. For example, in the high-voltage transmission of electric power, large

arrays of electronic devices are used to convert transmission-line current at power
levels in the tens of megawatts. Morcover, in the rcgulation and control of
interconnected power systems, electronic computers are used to compute
requirements much more rapidly and accurately than is possible by manual
methods.

The word *its” in paragraph 1 refers to ...ovvvvnnnaeennn.

1) engineering 2) electricity 3) branch 4y field
The word “array” in paragraph 3 is closest in meaning to .........cc.......

1) currents 2) brands 3) number 4) range

According to the passage, electronics engineering is related to all of the following

EXCEE L nnemmmmmmnes

1) electromagnetic spectrum 2) automatic control systems
3) lightening currents 4) transistors

Which of the following techniques is mainly used to develop paragraph 2?
1) comparison 2} analogy

3) statistics 4) appeal to authority

The passage provides sufficient information to answer which of the following questions?

I. Since when have electronic computers replaced manual methods in computing?

[1. What is the factor usually used in engineering practice to distinguish between electrical
engineering and electronics?

L11. What tvpes of transistors are more frequently used in clectronics enginecring?

1) Only 1 2) Only 11 3) Only 11 4y 11 and 111
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21-

24-

PASSAGE 3:

With the publication ol C. P Snow’s essay The Two Cullures in 1959, science
faculty members in higher education became especially aware of their obligation
to cducate students majoring in the liberal arts in the principles, techniques, and
history of the pure sciences. [1] During the 1960°s and 1970°s most schools
developed some courses to meet this need. Sometimes referred to facetiously as
“Physics for Poets,” they remain important in the college curriculum. [2] In the
past 15 years, with less publicity, many colleges of engineering have begun to
fulfill their obligation to educate these same liberal arts majors in the methods of
the engineer, the physical principles underlying engineering, and the history ol the
consequences ol engineering, i.e., the history ol technology.

In 1995, at the University of Massachusctts, Lowcll, the author taught the College
of Engincering’s first course dirceted at students majoring in the liberal arts. [3] The
course could be used in partial fultillment of the University’s scicnee/technology
requircment. Because of the author’s interest in the history of radio it was decided to
construct a course around this theme-using the history of wireless communication as
a vehicle for teaching the fundamentals of electric circuit theory, electronics and
electromagnetic theory. The societal impact as well as legal questions attached to
radio would be deall with as well. One inspiration [or the content ol the course was
the popularity of the documentary film made for television, Empire of the Air, dealing
with the history ol the technical development of radio. [4] The film has proved so
successtul that it is stocked by many video stores.

What does the author mean by “with less publicity” in paragraph 1?
1) with less public visibility or awarcncess

2) with lcss publications and documents produced

3) with few academic journals confirming their work

4) with few public figures being involved in the process

The word “facetiously” in paragraph 1 is closest in meaning to ........c.covueee ;
1) casually 2} disparaging
3) academically 4) humorously

According to the passage, which of the following statements is true?

1) Empire of the Air was the name given Lo the course produced by Lowell.

2) With the emergence of the so-called “Physices for Pocets” in the late 1950°s,
science teaching gained momentum.

3) Science faculty members in higher education realized their obligation to educate
students about liberal arts in 1959.

4y Lowell, who was interested in the history ol radio, taught the College of
Engineering’s first course directed at students majoring in the liberal arts.

The passage provides sufficient information to answer which of the following

questions?

I. Who first introduced the courses sometimes referred to “Physics for Poets™?

[L.Which ficld of study was C. P Snow associated with?

[II. What was one inspiration for the content of the course mentioned in paragraph 2?

1)Only T 2)Only IT

3) Only 111 4) I and 111
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25- Inwhich position marked by [1], [2], [3] or [4], can the following sentence best be inscrted
in the passage?
Carrying three credits, and closed to science and engineering majors, it was
conccived as a pilot for other such ventures and would accustom students to taking
classes in a college often found to be forbidding.
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Clock 1 : 1dA. 1dB. selB ()
Clock 2 : in¢B, selOut, |dB

Clock 3 : AplusB.selOut, 1dB
—_— Clock 4 : incA, sclALU

ABus

Clock 1 : IdA, 1dB, selB v
Clock 2 : incB, selOut, IdA

Clock 3 : complementB, selOut, 1dB
Clock 4 : AplusB, selALU

Clock 1 : 1dA. 1dB. selB o
Clock 2 : complementB, selOut, 1dB
Clock 3 : incB. sclQut, 1dB

Clock 4 : AplusB, selAL.U

o N, / s Clock 1 :1dA, 1dB, selOut (f
Clock 2 : complementA, selOut, 1dA
Clock 3 : incA. selOut, IdA
Clock 4 : AplusB, selALU

To,ls )38y az 25 hpegs 7Y
module dff (input elk, rst, din, output reg q)
always@(posedge clk, rst) begin
if(rst) q <= 1’b0;
else q <= din;
end
endmodule
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module alu8 (input [7:0] A, B, input [2:0] F, output [7:0] regW);
always @ (A, B, F) begin
if (F=3b001) W=A +B;
else if (F ==3’b010) W = {1’b0, A[7:1]};
clse if (F ==3’b011}) W = A;
else if (F == 3"bh100} W = ~A;
else if (F==3'b111) W= A & B;
end
endmodule

NANDCLS sae Fooo ()
NAND sz aa5lgs g Latch sae coia (Y
NOR § NAND slacoS sae Yoo G Yoo o0 (V
Latch sac 3o ¥ 50 s NOR s NAND sleeS Yoo B yee o (F

a¥ g 31 Q =95 5 ok D slosesys b Rising Edge Trigger D Flip-Flop &l 61y -74
g 3l 90 g NMOS g0 315 90 JINAND 2 ol (ol 0guir 0 coliin! eross-coupled NAND
ol o ool #YDS g #ONS 13b L gla PMOS g NMOS 51 Jlaw onf 18 045, o0 solizw! PMOS
Sl a3 5 590 105 323 g0 JSb 3abo (clock) M 9D (50959 Jlosll (2g)5 43 s fudio yiiigl (ol

72ns

A
Y

19ns : 30ns

I

Clock

eyt Q g5 w0 She lais (F Sglge Sy g 5 ke Ml Q25,5 ()
Ll 035 Sole tsetup (f Sl 025 Zale, Ty (F
s 5 L Y-input Nand g Y-input Nand Not & Minimal Realization & scd: »j alolas -V
Cin] Cowyo @l plus el odliass b auiligili # 9 0 F wud
F(a,b,e,d)= ) m(Y,¥,)%,1¥,1%,10)
8l o GLAT (295 (59, 4l VD ojlailar i laBl Ll S 3o e Bse SH @ ho jla (235 ()
bl oo BT (g 3 (59) 4Bl B ojlil s Bl (Are (Wl S o9 ge (B350 Ao a4 S jlA (285 (Y
Slagos o Slimes (29,5 w05h See ho 4 SG 1A e (¥
se5 potential hazard cel wlss o b (63555 i (F



14 axiie 170 C YD) &) Gy it
i3 I g o 5 it ki g (Tg)) (o il (gl il

At canlike (5 pdadghi wa o g Gl St bl sloasiuws dasiv () mablan gboylae )0 =YY
bl s Job g adnio prbas el €A K0 diad  cwmdoliko 6 s Dok cus i gl g 98 KPS
).Eud)...o Lﬁ:‘;gu.:w.u.o Jb.b! 3@_13& alols a= )L& ‘;Mlﬁ 9;.‘2.55.&519&\.\:] ).31).3‘_}5.&5;)9).:
o3lg0R 000 elaf (bl «Ln 5 «P ola XS 50  pwadilidn jLi JEo i o By o By JF10ai 0

Si + ‘ +r )‘b

l‘l‘r‘ u‘r‘. B B
| R L N r 2T 0
N &% N,&—=& g B, <¥B, (v
i YB, < B,
YB, > B, (f
w2l L

N‘=NY’I‘=1Y’g>°

Jolad 5o JLih SUAS 1 g el Gl Hlie slaeomd plod alriio g « )  omeblitiog S oo 30 —VY
XLgl.‘i.mb)éd)mms NY =YN-1;1oﬁ@#dPﬁTéhMMUngmsglab
§3g4b, o050 4la L5 yo0io & 28 33 X lkdle plS of 3l (S Sy of )T O gu0dy g Al 5T Wilgns

b \
T ' f' o
I ¥
NN I aNala
}
OO OU | | oo g ?a (¥
\,-) ;d (T‘
oSt | [ s yho (F
_
l_)a
[e——
Ya

Jolre Cangliie g (g0l ¥F 0 b g ymmany] g1y ool org0 (Amppman b ol £ Jio S5 2 DC ygil i3 Sy VY
S80S 0w di 1y ool 8/F ol b g ulgi g YT o L5 §Lg ¢ ool St yaw 53 3971555 ol ool il /A
9 sy Joleo Cunglio oS (T s 00Lus (pi 59y 3y g0y ke Slaei ylod g 00,5 5U 1) 1955 (Pt o
JUIET) R (CHNE VP REAPIPIS [RVESIVIDIC PRI VR E N [0SR 16 ] 1 IR IS JPPL gt AR (KPS
(9% ylich yoo el 93 o 53 55iligas 9 gyl Bl g e ,T Sl ks
Yoo 50X ()
Yoo o Y (Y
Fos g0 (7
Foo o \,Y (F



Y+ axao 170 C YD) &) Gy it

: i . i gooly . .
)L.\.ngd.l):u )l..\n 6&&»3&5;1 ‘33‘“&5""‘“)‘" Ea = Y+ 1 Jiw&é)b@‘;mo‘m 433.0 t_<J »
f
Eo ol o ) (lon (il yor dr 30 9 Gl ol i 5l b2 2SIz WBL 1 Q SFAQ G jiay y20)]
Yaps o
Ys‘]YU(Y Y9‘1Yo (
TB‘H}C’ (Y' Ya‘lao (T‘

el ol 100 o (4 o ilS 2 0 4l 1 STy Yoo Sy 31 g3k Wy F o0 et giee Sy
i 3 (559 liS 2z fodds JaB) el Sl yeige By el o211 live 5 2o )T Slacaslic I alas i
(g (5 (s cuwabolito jlie) 29 co dlgi' yio— (i gud

froo (Y veoo ()

fhce (F Ofco (Y

59 3l (FASTy (puizpon g diunad g gual UL 315050 B0 wady Yoo Yooo S gilo;shudl i S5 4o
ol ¥ g3059 (3o gl d cdg Yoo ol 5Ulg Jlast b g5l 2 bl pis 50 09 0 aih po 400l g duly)

e ) L _
Jloel b 50359 b (25 JSoo Fillao) puS’ Joog 598lo 00l i 279 05 @ (5 S0 = i 3b ST.050 0

l‘ . ‘:10 ‘aMM13$J-¢-DTL%L‘SBL’3L‘J3
8 H YO
(—)
% pL Y (Y
f;of (¥
A (F

il 9 Y 0 V SWg A o paws ol pgnd0 TY0 M0V g TV KVA tory e 98 5ailoyaiwdl i S5
o] uilS 3 g 5Ll 58 il 15101y il 008+ jo Y wilissl g Vo V §Wa B mymamw 3 pl 0¥+ jo, Fo
ol o YY o V a5l g o0l dwn (535710 j50mil yi g1 L jqu0a 39710 j90umily pl ol YA W diinre laly
Cnl oy 2 Ly 5 55 ol 8 0ms O/A 155y 3 ¥ 0 A b b s ol Cansl YW 0 V(5359 5L
LY O

\ A

V¥

f;? (Y

wdd Jol soia0 1579y 3 (5090 so5 g0 seiliwl) (glo iy Loygeds B0 HZ ool oenpmmm 19795 oW 59790 90
L ygign g0 STl B ¥ gl5f0 (o090 s5ige 9 wdad Vo glylo Jol joige . aiils oo o L) 53k (D900
Tl 4880 33 590 dir as yow llS )15 g jdl S

YOy (¥ Y¥o ()

s GBS alzs ledlb! (F YFo(r

mdad S S0 S las 0 g o0 auils o DO yaise S Tawgi 35 Do wcdad # jlan (U iile S
Yo U A¥o ] uils )8 sgus af Sl 3L g 0/A (ylad e i b Olgalad V8 1580 clivadls ) aud
il 4BBS 1 590 iz DO j9i g0 et o 53k sl 3752

YAco—Yfoo (Y Yhoo—Yfoo ()

YAco—\Yoo (f ¥Aco—3foo (¥

-Y¥

-Y&

v

A

-YA

¥4



YV axino

170 C

OYHY a8) 3 RNV

D ygeody gk 8O (ol P ool gy maw 989y jBaw oW jeige U 498e, s 1 SO by

— ks

3B b Caoglin cwnisl Dlggh Ao sleh BISE | gy le ST .l ip = VoY sin(YRE+ @)

¥ (Y
Yo (f

YO
# (¥

Q=Q,+opV; ,P=Po+o,n\/,f S oo dd 5l B pee el SusS 508 o JSCD Ballao (pligs aSel o —AY

‘ AP AS ‘ _
AL Jal ST 50T STy (il {|: i| = J|: D Ol = g 5 R o (g @il Sl

AQ AV

Sl oIS ¢ J22m0 (gL jWs 58318 (gl VPV L0 [oliis g i i

V=Y
IQL (\
., pu o —oy
yPlzoe ) VL8, 7 Yoz
{ —oyY
O+ —h e
l]+jQ _} E)Jllf |

doHyz Ll ys ;8 Ydokm Jab 5 YFAKY ol b 5Ly b bl sgas ks jlam JU) s S

A

LJ-A:\JL! Oy

Y
Ti

Y o]
o \_

y O At ]
; (’f
SRR

kY

Ay b glynl jldg 4 las ghasel Sy S (g5l Lo j0 il 13 azeiliar 5,00 3929

Fogu wlail Wl (SIL) L P PR G105 50 plp e s glocil Caonw 50 Lyl pasr guiSTy oylad 631l

¥
¥

T (Y

&

(¥

—“ |-t |-

Dot g0 4y 5 JSlaio oo Sy awgi Z = (Yo /¥ + 10 ) Q2 il 35 58 wiliasel b Jolasie 3Lidens 5l Sy

ond gl alali 1 ] Slwe g g s g8 (glyle K dallao JU b slalaz] g gl o Pyd
Sl yuolicd iz jb 4y bga Jldw g yplb lgi ol wil g Boo ply Slwg

P1(t)

pr(t)
P ]

[N /.

F

aVaVaV4

NS

Yaco (¥
fhoo (F

oo (‘1
Yooo (T‘

-AY



YY axie 170 C YD) &) Gy it

Jlade 51 b oo (5510 po s ;BN Cdl> o aF do HZ Luwils,a b Jolue (U 3y 4500 SO 50 -AF
labiad jlade pASTas Wil TYOA g SYKV plp ool i Jjls SOL S 5B b b o 9 5L9 F3o
fewl Jgjohes diz ()l S 5B 2 50 oudio jusd (5551
WP
FNKY
YAL (¥
Vv (f

G138 K00y 51 18316 alols amilin Wbl i (5 NS Akl b ouitojgpdl i jloams JU bis Sy 58 -AD
F035 g0 (6 el 4z (ool 3Ll il Gl (58 by b (gl (505 o sty

555 S, elsl g e (F g A5 O
il O il bl
1,G(s) k <k, T, Ty >0 boud mbil oyl pislipsd Jos Sy AP
3 — “ 0 L e o _
3=y (‘ +T‘S)(\+ TYS) s s bys Ly it AL Ly i W ey flmimttttild bl

[+ &)
o= B0 A =01, ¥ o0l o 418 ol 55 8(0) 55T s i
Slawl ol g(1) Wyge ol sotadl Iy =3 g Iy =Y I =Y 31,00 8 M e
e ' —e ()

g —e (Y
e'-e ¥ qr
1
e Y—g' f
sl GUI0) ooy =0 a5al (258 b oy 5oy Sk 5o ki anly Soudd caad 1, G(8) bl Joosd b -AY
Tl IS @ =3 uilf 58 50 3L ale froud 2l o311 4 Camund s diile b 0 29U Capmlnnr 318 Sl



TY axie 170 C YD) &) Gy it

g pafo Hl jo ) g adls o UL pleaw g0 —AA

k
Gy(s)= , k>»o
s(s +Y)(sY +¥s+Y)
s(s+\°)(s" +¥fs+¥Yc)

0908 bz I Jono 9 A b1 (Fodior 1970 b Gy(S) privmnn Jakicio b 90 0005 g (50905 das (I oo
Ol w30 3590 phiS o o0 LIS B L1 (o jao b Gy (8) pisannss Labisko o 93 0uiiS Jog
- A s 33 glacile ablid Jme B g A blas ()
2en G (8) 5 G (5) oo caned Llis B 5 A bl (¥

3302 G (5) 4G (3) (sl s bl s B 5 A bl (v

Ll B 8 Qo (BF pliugurapfiy Sl ) Ze8 888 BEI A OB pliugus o diliee (F

Do SEaile cdl> o =5 g Sowlodils Jlesd G(s) = Jod Al @ SiIl(G)t) o35 —AR

(s+9
Claw] 8105 A 5 @ .l sl Cewsas acos (of)
A==\, ®=\ ()
a=\,;w="7 (¥
a=T 4 ®=\ (¥

A=t wt=7 &

it Coll ol ol h b g f jo a8 (s—\)r+a(s—1)v+b(s—1)+k=o Slalosoie @l fads -8

R ; i il g 5 quody
fo k
S‘ B o
Y A
SO _Y1+k o
” + L e A k 3 3
Gl 3l bl (Ao 9ty Kb by alilo G padians o 30 G(8) = —————— oo @i 51
s' +as' +hs

?M‘_g}g_oﬁod:;:h‘u“)ﬁ'k=“’° &yt dler o

b

" 'guﬁbgﬁ@JHMSM)DT

¥ _
VY

AR
— gadll A (Y
v Y

/H
— gaull ¥ (¥
VY

WA
— a0l ¥ (¥
VY



Y axio 170 C (YD) &S) Gy pwdditeo

DY Gl jlas (o a1y SUdnd b o b all> howd b -
k(Y +sT,)

! a3 830 plas Gi(s) = Y _
s (V+sTy)

Jk>e, T, Ty >0

ol sl 0 laen Ty > YT0 (olil as ans — adls s ()
..3)1.3 k )l..x.ii.ad._.;_‘:ﬂ.._.o)ljm M-iﬂ}wéﬂ&% (T
RUVW) R V) PR PO S S OWE I I PG SRV 3
e LU o Moo atis Al o (F
iy 4l i CnndgS b oSS (<O g 0l 13 ) guods Cnnigfoli s jolilS &F T ygu0,0  -4Y

ct.w‘u_a)s.vad:;-du

Re ('{- (T‘
Re



Magnitude (dB)

Magnituda (dB)

Phase (deg)

Phase {deg)

YO axio

170 C

OYHY a8) 3 RNV

UL HBLlie 404 Jloged JRKily 050 plad .l sui eols 55 ISh o G(SY) Jod el g0 JIoaes

[

Bode Diagram

twsl G(5) bus

1007

-100

Magnitude (dB)

Phase (deg)
£

10°

107

Frequency (rad/s)

e 10!

Frequency (rad's)

Bode Diagram

Bode Diagram

(f

10*
Frequency (radfs)

10

3

Magnitude (dB)

Phasef (deg)

10%

Bode Diagram

A

10° 10! 102 10° 10
Frequency (rad/s)

Bode Diagram

10 ey HE e

Magnitude (dB)

Phase (deg)

10° 10! 10° 10° 10*
Frequency (rad/s)

-y



Phase (deg)

-225 k-

Magnitude (dB)

138

Y5 axio 170 C (VDY &5) G2 (oo
(my = ¥my) ool oo Goejlys jo yd Sawls o) s ;o -4F
" K Xy i @
. A . vk
m m — F
= tk
& ‘\\
F o
k
YF
— (f
tk
6 38t (V) (509800 v ndid 10505 30 0y gds a0 50 15 LA(S) aile 0 e b chie Bl o ey —40
Cali dotuis dils o jlail | cwada 180 olo LSS la¥ 0 0940 o ey oT (ll) Ll Ceoniind i g adilor
Yl plas M, = % byl o pls dolre .ol o pls U—V asiio jo M,
T
-9 +v =y« (v-9) +u' =y ¢
(u—y) +v =08 (¢ (v—=y +u’ =0 ¢
plaS el sauboalaylid Ko 30 i daly SOdd it S adll> buud ali (Bode) gog 61,500 -4F

o

Tl w30 A Aoy s (g ool | 0 guas 0 D390

Bode Diagram

ey
(=]
T

8

[y
=
T

ot

~

bh
oo

-180 e

1071

10° 10!
Frequency (rad/s)

o<k cul) cow o ats, S (N
k\<k<kY C.uu])&m-a)du:.‘.‘aésé
k >k lub

o<k <k, lut (¥
K, < k< Ky doalyduaigaady; go

KKe Sy dons hdisg Sy

ek < k.] Sl 4y

ki <k <Ko Goolj dons jo da;

k>kY s.:.‘.«.a...r‘)s:.‘t.o.w)nﬁd...'ﬁ.lujo
’)<1(<k\ 1...4-..!1)&...4.0.....1).34._“_1)3.3 (f
k\<k<l{\«¢w1)&m)0¢&{)s5.l

k > kY Sk



YV axio 170 C (YBY 35) G2 pokis

Silastine & gbiwd gl el G(s) = S N (oo Iy Sudud i S ddile> fas b -AY
s(s+Y)s+¥)
wileusds dlgadins w3 (glouccS ] ol (awil F 3l e il ylo 3 7110 31 eSSl 3) gllas

s+ . S+Y s+ Y
e(s)=k,—— () =k,—— , cu(s)=k
’() ‘S+Y ’ Y() Ys+\° ’ \'() Ys+°.;Y

S o jaas gllie glacdad Joro Y Al Al g slBdd 5 cwidd (o 0doiS J 0S¥ b sl

Filamit] Lo 30 ity O y5dod @ guad 33 D 350 el

Conitd Olaj 5 ezl liae 028 705 Vs gl glaclad fons 5l cwsie (S joe 4 4295 L ()
J.A_ASSQ u.:.aL ]) GMM]P

- Z "
& dagasl 248 v plitspu@ie e wud pS e, 3 o @l E;.Mmsd el o

] Crs C\ ‘51)_‘1
el Cy 5Cy (sl O Glme 51 St €y (sl e lia (¥

el Cy 5Cy 51y o F Gl 51 i Cp sl e (s (F

:&QPL@ygjlqjﬁﬁ;w

Tl Comw 3o 0590 lAS (lo) 30 Aaogm 955 § (59933 b (Gl 51w -4
b lay b pde st g )l o et lesns 3ileS ca witen ()
Db e e g bl calitle o lojen SilgS, o g (¥
il oley b pds e 5 o (e lejes SlaS e e (F
Al Gley byl ey g Il calabl o flojen Ales cod e (F
Sl 30U 23 8 5lg0 31 Sy plas 8y 3K L1550 323 g0 ;Y [N] (29,5 9 X[N] (63955 LS pinee  -44
y [n]=x[n]f [n] (sl 0] 3 X[0] 51 Joziso o2t £[n])
| &Sb} 0)19.4..& S (
szl sl bbbt 8 o1 wtt Tl =4+ (=0" 51 ¢
e o3 b pdu s S o851l fln]=n 51 (v
il ol balinel STl fIH] =Y 3 &

o;a
(el &y il 55505 8 (1) ) Sl plaS 8 (sin (mt))dt J1,&0 fols  —Yee
—Of&
T
Y (Y
\
— O
T
R



YA daxie 170 C (YD) &S) Gy pwdditeo

1 ygo 0 5o Yy =X (Ft)*h (Ft) 5 y (O =x(D)*h(t) w5 5,8
yy(t) = Fy,(ft) O
yo(t) =y, (¥t) (¥

3
ye()= ;)’x(ﬂ) (¥
3 t
¥y (1) ==y, (=) (¢
¥ f i f
Ay = Ao walo g Abl A @ e G walps g T 090 b glue JUKwe S X(E) s )8

by +by oaely by 1, T, gl o590 b y (1) =¥x (t)cos (fT—nt) JUSow 41558 (6 ol ps ST

o

il plas
a,+a, (v ae +a,
a,+a,+ae (F ay +ag (¢

4599 Joouw (pguan 10 3 g0 elaS Wbl 8 )3 oyl 5 @lls  coghge polie b Sloj JUKww Sy X(t) S

§ ] Canwy3 X(JO) (s oy

2,18 za5 o)l 5 Im{X(j(o} =il S5 zg5 oyl g LX) =0 ()

2yl 0,8 ol g Re {X(](,O} =2 (¥ Syl 08 ol 5 Im {X(jOJ} =5 (F

Tl Camw sl 850 plus’

b gwgiew zoe S g 00,8 <8lyo (59955 50 1) srpe goe Ko a5 350 052 gyl LTT gt (O
BB (g, 53 oty Tge sl (88 plen

Loy o S g 00)S Bl (98550 30 1) cmgiew zge S AT 5)ls 0gms (g bl LTI e (¥
By o2y 58 pilS 3 Lo

L g g e g 00,8 CBL 0 (69555 50 | (ompe e S aF 300 a5 (g luls TTT s (¥
B (g 50 ompe g bl Bl Tl 2

bt b oo oo 5 g 00,5 Sl o (99555 40 1 i zae Su AT 0,00 vemg (gl LTI e (F
SN gy 0 e zae Slal U

ipels o XN dtcnd JLK 0w G 50

x[n]— > X(e?) | X@®)=0 , %<|Q|<ﬂ:
Sl o laior © 1 glost 42 59 VIn] 40,58 o wnsty ¥ [n] = cos(—om). x [n] 5

ol<Z g
¥
| Q<7 (v

?
L] o
b

Q< T ¢
s

=14

Yoy

W



Y4 axie 170 C YD) &) Gy it

pesle W[N] @ e fenls g H(e‘iQ) ol 8 Al b logly den LT gt S (512 107

y amy |V
2 ‘H(elg )| dQ =
Yo
Fadl G 30 Cawl WS & 380 ploS pivwew (pl ( pguas 3o

ki 5
L.[ I1(c2)dQ >3
Y7 d-

Z‘\hln |=-«

hl=]=¥ (v

ih[n]>\ (t

Cail oy yaed LT il yind aloleo a5 dijle 0g2 g LTT gtusws do —4+¥
d’ d d
—y()+Y—y({t)+Yy(t) =—x(t)—x(t
dtry() 3 P Dy = ) —x()

Y ()
Y (Y
¥
€ (f
45 Sl H\(Z)=% Jod &b 6l hy[n]ar s el b jlal aswn LTI pinss G -10A
—1Z

By [N 2 By |—n] 458 Gasly b gntaaomas 3550 53 Consl 2 om 1 F 4220 glabozrain S5 A(Z)
| St 30 D § 50 TBLJS

n
43 n=vk

LIy | ot 3 3 3500 ,a‘..\f ‘XY[Il]= Y
° bl » L
X(z)=X\(-z7") O
X(z)=X,(z") v

T

Xi(2)=X,(-z") (¢
X (2)=X,(z7) (¥



¥ axae 170 C YD) &) Gy it
o pedaliiog wiSH

alobiay 0L wiilor q jlade 4 S0 g slakidi jU 9o Cuwl ooyio €. =F LaYem glad a Ble sy -1
Clal ol s Bole 3,5 pdae (69 S oxdas gl IS Cnnnd (ilond oo 0,5 (! 3 0 51 Yem

v
A — ()
fem Y
i o v
yem v
Y g, =)
A ¥
Yem — (Y
i
— (f
'f

o] iz Towe pdalae o 3550 g ool a8l Xy amivo o [ o, DC (b ys Job> ggplo gladls> 1N
P aloifi) Sl phoS ol a8 5 51,5 7> 0 j920 g9, 30 adil> 31 590 a5 P alaidi 30 | punboline JISCul frunily
P (a0 Q0 aladargli bl sl
AR I
Q ”o _Q (‘|
/‘ 'II ‘\ YT
/N 1
/ \ —Q
¥
y I
—O
I i YT
X |
n,—€ (¥
'

o yguods Gile ol 80108 o pd ol g ST Syl 6oyl 5l g ooy YRk s Ble b X >0 cladea —NY
s s x| F
P pilised s B guiliyes X >0 doli o Siliwly S ylioe gly au o0 2,8 E(X) = E,€ L |:—i|
m
Sl Pl i iy
_8_:)]_5:.-.}23 YE .;{ (Y 8_:::_]_5.:.}2 3 _YE.S( (‘I
—vg,E. %, YE.X (¢ ve,E.x, —YE.X¢
o I | )f.a..tS.a jl LDULNJ alols gd ).91).3 JU..U‘ s SO tsl.ib.n) cSth“?'.'!"“‘ )'l So pr. &L&& ‘Jiu'b dailes -YIY
amsl o0 bl plogl ouc € 81 ) Tl o p o 5ld i Job walg o JUEG b opl 2yl il gudl
v H
(U, =Frx Vo B gd=e(e+V) 4 a=e
m

a 2 €xyo Y In(e+y) O

Ho vxvo ' In{e+Y) v

i

Fxyo | (Y

Yxya T (¥




AR TP 170 C YD) &) Gy it

3O >> Y Sy o Cuwglio 2] 59,550 90 oy bliry g 3K 15 (0 15 35 K0 j0 saud sole LLG | Sy sl Caoglic -1

1

S
LI=YA oudioals oylid g 10 Ceoglio 'l 3l 65906 DU by 5105 0 230, = F— Cogliodolo bl
m

8Ll‘.n.udJC 33_10[“.3.5)#&0‘53)%)‘3 J.E.d_l. hé‘_]bf.‘i.il olfoT ubg.&‘_,a)sgb Cecglio U"“’sb'b‘ éha’ésﬂl.!
C
(b=%mm,a=AMmMm ;> ) Sl g iz B abaii 4 A ks 31 ¥'mm

—¥\Y8 ()

} P —5Y;0 (¥
Crix x —fea (Y

I A B o -t 1 —Yzoo ('f’

G a

o

f f

G >>) o >>
Cawloddar jof & Elad 4 S S s (59) oo 2 (e Po cSlPy S L S50 N0
Sl S 33 Sl Z jgom plod 45 395 jeme Jogo (ol B ol slagly et b Sy o
Sz (2l (oot (oalaBgd )glidS )10y ilo oo (SU sl byl o585 45 (comd 42 05y o0

] Ie!..\f
\ T oA b T o~
—p.w.a’ Z (¥ —p.@.a z ()
\ ¥
i1
YT A - Y i
5 p__-._.(o__.._aa z (f ?p(,e)(,aaz (¥

aladi apo g0 Lid 1 8 2l plad g Fa Lo glad ar g0 bl Awgy S 1550 C alall 5 S0 50 -YF
BB oo uoled |, YA glad g 2o p0yioy (JeS Py =TE, J&a & S8y (59,5 o 5L 29398 3550 €'
a2y dam € 35 50 50 S 3 by o b a=Ym ST

K A (Y
4 / /+

3 & (Y
Ya % +/ + £ (f

h 4 .Cf

"\
P

.
7

*C Jrps
+

£,

T

— o¥



YY axie 170 C YD) &) Gy it

S0 A4S cownd 4 Caanlodds pabliie b Igas sobods 3gab o0 (238 Ryl glads a5 (glailgind oils byl —11Y
B3 s oyl 1y Uyl ool () St el g2y ael ML= VE o jquoas Lrdads T J515 53 St ubsliio
(2158 ALl AT Canol 000 ol (Glomno oo 90 42 b ol (3! (D) S5 50 ool T 35 50 50 TiB A dlaii
Coml oS H y — H 41 Joslas ol T cndsly sfen aliold g y5 A’ a5 ceasd 302l R s G § g1

z z +\‘E2 (}
R R 3
—YEZ i
R

+YZ (¥
A A' ~
. S 0 {*8<<R A
ety ()

)j.bd..gb Elnndus ‘53)5 J)'U ‘SULm) Ao el A n.i_{ﬁ&@goasg UL.U)B BA a)fgé JS.&J«.JL&\.D WA
45 gty 0l d Rl B g A 0yF 90 150 (o dhold Sl €8, 515D 5 A (glo 5" 5 Sy 590 55 o
?\:AM‘PL-\SB 9A ébo;wé.’fﬂlm)buugﬁoad >>b

y b—a d-Db
he L H I % * ) (‘I
8 byl Bhsugy ; /J g7 s Yg,  ab bd
R N y b—a d-b
o 2 { + ) (¥
vrne, ab vbd
Yy d-a
T vyre. ad
« » Yy d-a
b b — (f
« > yre. Yad

d

b s 5 wasiail (pSer _ommblite solo Deub co abisdo IS 15 Mo b pamabliio oolo Ky o5 yiiies 330 — 118
55,.0&)93.3)&\'315.&:&3&‘@»11"1 J;&;&o&aﬁxbg&d&b)bﬁdu’aﬂo)c.ﬁwbmo&ﬁxm=Yd
¥ i 0 By ol aidl By o) & 58 sunblidn oo 5T ikunsd D5 3 sunedoliio olo 33 wusd yiy

‘.‘C.‘.‘.mha‘..kf
T P
—B,+—(B,.n)n ¢
Y ¥
Yz AT S
—B,+—(B,.n)n
v v
T T
—B,+—(B,.n)n
£ oY
‘1 =% ‘\ et A ~
—B,+—(B,.n)n (¢
A




Y axio 170 C (VDY o) G gwitn

sabostsylis bl ay ool )T a Cules o 5! S 5 suudadls ol b (sladeii jb dw 4551 (gl p3¥ 518 1Y
J95 e (La anST Llw;y (glodle o 31 anild 3..3435' Se LS oA pled as B8 clo pls s (o9,

YJ
0—Y)
ATE.

v
— (-9«
YTE,

—(-1Y) @
nE.

\
YTE,

(=) f

i ot (el pt STt do

A1 e Soaud g bl 8,518 Jl 50 as cdiiS o gl oS0 8 audug il sl )8 calol F1 AT

I
| t _
AN > Vet
+ — _EJA,, Vs(l)dt (Y
vS@) L -
Vs aI i(t)dt + v, v
y [t
. k! J' i(tdt+v, (f
O d-
o o0 plovil 3 S 31 (395 £ Ll duoyo 51 (6 g (g o jlail yll plas™ L Y'Y
oS el (¥ FasSls )
pl S g00,159 xSl (F plyS galag ST (¥

el Sy a1 S S 3 ST ogeas 30 W a0 plas WYY
g oo bl Cewi i U5 Bllasyud gl plp 90 er S L Jlase STO
39550 IS i 31lg Blin 08 (alS iz go o slad el (¥
Dol o pho Cygr dnlcd Lid 00,38 ] o a8 Sl g5lg e SO e 5l (Y
D50 g3 gkt Snd 55Uy pdd g Joheo 3 g 5 4 g S Gl (gslane Slade 104381 (F
3,00 095 SLind BT G381 40 (g i il Jole o1aS )0yl w09 238 clio F, ,51 —AYF
O3 4355y (¥ “aSgles ()
S5 Jsbe (F Sy kb (¥
Cooglio U yogamiliy 31 eoliwl b il azyo 1o sz (gljla (il (bado iy (555051000 (5l -VYD
st b g o 5Ly gk Jlado az O MA Gl > sFRQ
Yoy Y (Y ¥YYAao ()
Yoyio (f \YAso (¥



T axio 170 C (VDY o) G gwitn

b (Sakugo oo 3 83030 )90 ool .abd oo LA 1) (S U0 lone o P g by JLS o) Jged —IYP
el G0l Uy (a2 8y sl

= Zp
Je=—u, —C VD

2
Bl e iy Sl oY ORI BINTYY
Blad S il o8 o3l AT SRS S E S e il b b (Y
Sl a0 o plS o3 5L (g olacl EEG Cud (1 Yo —Yo o luilew! potvmes 30 —1TY
ol (F YL (¥ ez (¥ el (Y

RUpS1F elS ez G (51 (Strain gange) maw i, G o (gauge factor) amiw oo ys —IYA

Ap/p
AL/L

P! olaS 145 § ju Camols a5 (perfectly incompressible)

V(Y i €
v o(f v
©aiion L Stage grhiaw 6515l 95 IS rge Jale plaS iylzdl 1T
% (}.a_ﬂ..a ¥ ;.‘_‘:...UL..&M (
e S0 S L (F e S psd  (F
v ol 195 325 S5 59 ot oS Y
V.
o++: R R v .-.\f g
v < v N
\ vy ::Rr —AN ‘wf. ‘]v !
5 v
Ve —V,
Ve —V
¥ ¥ (r
Mo—V
‘] % (T.

By Al g0 aF g5lda e By dob Coled o oamsT SO S5 4 1) ke b glaaits SU o 51 —4YY
o 35 20 Ol Hlaul CIl o
b o yials enST Sle cals 2l L ()
b o als enST Jloy cals 2ulEt L (Y
318 s abal ) wiles 2ol S8 ol &5 el o (snST 25 S5l Cieglia L (Y
,5 edtie alaily cailes cull SBG el aS sl l s euST 2l b Cesglaa U (Y



Yo axio

170 C

OYHY a8) 3 RNV




Y5 axio

170 C

OYHY a8) 3 RNV




