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PART A: Vocabulary

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

2-  Be sure your child wears sunscreen whenever she’s .........c......... 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) irrelevant 2) permanent 3) fascinating 4) paramount

4- The men who arrived in the ...........c..en..n. of criminals were actually undercover
police officers.
1) uniform 2) job 3) guise 4) distance

5~  ICWHS MOPE coanensessssnnnnansasn 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 4) vigorous

6-  His victory sparked a rare wave of .................... 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 .................... on him by
being a member of this group of rich and conspicuous people.
1) conferred 2) equivocated 3) attained 4) fabricated

PART B: Cloze Test

Roman education had its first “primary schools” in the 3rd century BCE, but they
were not compulsory ................... (8) entirely on tuition fees. 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
comfort and with facilities; .................... (10) been brought to Rome as slaves,
and they may have been highly educated.

8- 1) which depending 2) and depended
3) for depended 4) that depended

9- 1) have employed 2) employed
3) were employed 4) employing

10- 1) some of these tutors could have 2) because of these tutors who have
3) that some 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.

PASSAGE 1:

Superconducting materials have always shown promise for 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 electromagnetic environment. These ac losses may be related to the
Maxwell Faraday law. This indicates the presence of an electric field as soon as
the magnetic field varies with time. Combined with the current density, the electric
field induces ac losses. The high cooling costs have forbidden the use 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
at the operation temperature is called the specific work. As an order of 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.

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

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

1) magnitude 2) temperature

3) specific work 4) refrigeration mode

13- According to the passage, superconductors enhance the performance of electrical
machines by ..................
1) assessing the Joule losses
2) allowing very high current densities
3) redirecting the movement of electrons
4) calculating the weight of the alloys used
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14- The passage mentions all of the following terms EXCEPT .................. 2
1) resistivity 2) Newton law
3) Carnot formula 4) Maxwell Faraday law

15- According to the passage, which of the following statements is true?
1) The cooling expenses of superconductors are 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 of engineering concerned with
the practical applications of electricity in all its forms, including those of the field
of electronics. Electronics engineering is that branch of electrical engineering
concerned with the uses of the electromagnetic spectrum and with the application
of such electronic devices as integrated circuits and transistors.

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

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. Moreover, in the regulation and control of
interconnected power systems, electronic computers are used to compute
requirements much more rapidly and accurately than is possible by manual

methods.
16- The word “its” in paragraph 1 refers to ..................
1) engineering 2) electricity 3) branch 4) field
17- The word “array” in paragraph 3 is closest in meaning to ..................
1) currents 2) brands 3) number 4) range
18- According to the passage, electronics engineering is related to all of the following
EXCEPT iounneconwnsnonns
1) electromagnetic spectrum 2) automatic control systems
3) lightening currents 4) transistors
19- Which of the following techniques is mainly used to develop paragraph 2?
1) comparison 2) analogy
3) statistics 4) appeal to authority

20- The passage provides sufficient information to answer which of the following questions?
I. Since when have electronic computers replaced manual methods in computing?
I1.What is the factor usually used in engineering practice to distinguish between electrical

engineering and electronics?
II1. What types of transistors are more frequently used in electronics engineering?

1) Only I 2) Only II 3) Only III 4) 11 and III
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PASSAGE 3:

With the publication of C. P Snow’s essay The Two Cultures in 1959, science
faculty members in higher education became especially aware of their obligation
to educate 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 of the
consequences of engineering, i.e., the history of technology.

In 1995, at the University of Massachusetts, Lowell, the author taught the College
of Engineering’s first course directed at students majoring in the liberal arts. [3] The
course could be used in partial fulfillment of the University’s science/technology
requirement. 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 dealt with as well. One inspiration for the content of the course was
the popularity of the documentary film made for television, Empire of the Air, dealing
with the history of the technical development of radio. [4] The film has proved so
successful that it is stocked by many video stores.

21- What does the author mean by “with less publicity” in paragraph 1?
1) with less public visibility or awareness
2) with less publications and documents produced
3) with few academic journals confirming their work
4) with few public figures being involved in the process

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

23- According to the passage, which of the following statements is true?
1) Empire of the Air was the name given to the course produced by Lowell.
2) With the emergence of the so-called “Physics for Poets” 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.
4) Lowell, who was interested in the history of radio, taught the College of
Engineering’s first course directed at students majoring in the liberal arts.
24- The passage provides sufficient information to answer which of the following
questions?
I. Who first introduced the courses sometimes referred to “Physics for Poets”?
I1.Which field of study was C. P Snow associated with?
II1. What was one inspiration for the content of the course mentioned in paragraph 2?
1) Only I 2) Only II
3) Only III 4) 1 and 111

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass

$ axivo 170 C (1VQY u5) @ 2 (oo
25- Inwhich position marked by [1], [2], [3] or [4], can the following sentence best be inserted
in the passage?

Carrying three credits, and closed to science and engineering majors, it was
conceived 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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(ool 3 ylof puinkiguo Coladls y s fmmilydss 5¥oleo) obuily,
Y
vee* 4+ L ) ) )
s 8(X)=—F— Sladby =e x +——e¥ il dolre lgx Sy y =InX wis 5,5 ¥
vee* —) i

fosl plas’ eXP(Y (X)) ol el lslao sogas Clgz V()

\
—g(x) O
X

X
g(x)

¥
xg(x)
xg(x) (f
R £33 4 yo ad il yayd Wolao SO s Jimo gz 90 Yy(X) 9 Yy(X)=SInX uis o8 -YV
Sl plaS” yy(X) olST il sin"(X) iy (o ,%) 53 30 Ll gy 551 .ol
Xtanx (\
X cotx (¥
xXsinx (¥
Xcosx (f

¢l olsS ‘Ix"Jo(x)dx Jol> —YA

Jy (O +J3(0) = %Jh(x) , M, () = XMy (x) salesat)

X' J,(x) + Yx' T (X) (¥ x"(xJ,(x) =11y (x)) O
xJ,(X)=¥J.(x) (f X", (x) = xJ (x)
d"f(t)

Sl plas . g(t) = e .
t

oMY o () =t"e™" s 28 ¥4

I'(n)(s—)" A

n+\
S

n!(s—y)"
Sn+\
(n+1)!s"
(S . \)n+\
['(n)s"

(s—)P

«

o

By bl

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1583 9 ai,l )5S Solel Gheslle Slewd 155 52 58 30 (p fmasass G 4l

Y axio 170 C A U5) @ (w0

Tl plas . I \/(x_)dt =x Jiyil dolee Jo 51y = y(X) Olg>  -Ye

\
TX

:

41
X
20X
T

Y
—X (f
7T
e\'im
¢ ! p‘.AS f(‘")'f'f(—\") )‘-.\.ao u.\ﬁ:l.g F((l)) = ﬁ é:l: u»,&u: 44)9.9 J.n.\.u f(X) ;‘ -

(¢ o] .
(F@)=| f(x)e " ®%dx): gloal,

—o0

—Yo

Ye Q!

«

—Yo

e

ve”

Y
be (f

& S oo B4 la ) u(X,Y)=V(X,y)+W(X,Y) pmitio pudi p) Zoo o Jo glp -VY

o)
\
o b JBlio alio oilyer V(X, t) = ;Go(t)+ZGn(t)cosnx STV (e, )=V, (m,t)=0
n=\
TS5 o0 oo ol pas s Aolro plas 3o G (1), (1 21) olKST caiily yuiiio

Uy =AUy °o<X<T,t>o0
u(x,o):ut(x,o)=ux(o,t)=o

ux(n,t)=1ttv, t>o

" Y(=) y -
G" (t)+an'G, (1) = (n) R Gy () +n"G, (1 =T
n
) Y(—1)"+ 3
Gy M +n'Gy =" Gh(H+'G, (=1L
n n
Yn do
¢l |..\S‘I lado YV
2 o \"—Ycos6+sin6)m
T ()
frt
.
Yt (¢
YT
— (f

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B

A =i 170 C (YY) 0S) &y widio
hi
¢ el ol :f“s—('z)dz Jake TP
z +Yz+Y
|z|=\’

ncosh(i) (
i cos (V) (¥
mcosh (V) (¥
micosh (V) (f
515 9930 a1y Wlaisko dxdo Jgl @ay 30 g8l Yy =X g Yy =0 bghs oo &l a5 W hlio el -Y0
Tl plas )0 walg

z' +i
W=

@
AR
AR

«
z' +i
Z\c+\

v
AR Y

z' —\

W= (f

z" +1
il gy OleMbl b voling 4w C g B A uis o Y5
P(ANBNC)=018 - P(ANBNC)=0 /Y — &l
P(B)=Y¥P(A) —» P(C|AAB)=0,6 —¢
el o2 3 Jiwo B g A — 2
(ol oy ylizo Juolis AAB ) Scawl plas P (A) lado
o/X ()
o /¥ (Y
A
Y
i
3
ol 23 G oloy S oo (5 yuSio Il 0olidl yg0 ko S 10 1y slojy called pgluo jobay BEiwd YV
234 055 5 Jol Jlw 38 Jgb 50 ollws a5 (ool 51 el ¥ (52Sileo b (2lod @395 (5151 (T) olSiuwd
Sl plas X ool 5 sl .ol X=Max (T, ¥) o o5 Qs oylo) o guid 05

¥

(¥

).
Y+—e
¥

q

Y

Y+ve ¥ (Y
Y

Y—ve ¥ (¥
o (f

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B Ll

q axbo 170 C (1VQY u5) @ 2 (oo

‘ <
Feal plaS P (0 <X+Y <) aidly 3 ol Jlaiol 26 o Y 5 X i 2 —¥A

fX,Y(X ’y)= YI(o,y) (X) I(o ,y)(y)

~ ~ ~
= = =

= |
=

Bl 25 @395 3 Jlie (Bolai sl pie Xy g Xy oS (9,8 -¥4
P(Xi=)=P(X;=-)=1, i=),¥
flaw! Caw yoli 5590 plus
E(X) =)
Cov(X,,X;)=0 (¥
Aitwe Jiwe X+ Xy g X, (¥
s Jates Xy Xy g X, (f
9 MSR =4F,¥f# polbcwolo m="YoA gsfk—ioy yiio V' Lo ailluix o 5y Joo o ;o —F+
90030 A0 yl—uabl o) Tl G 30 3y 9o plaS .l 60— J—ol> MISE = £4, 10F
Fsjan,¢,0 =Y/%
g ged Oy il g 95hy (5l e Gy (s alaily 9929 5 1YYl F oLl (1
Dy sa 3y Atunly 9 9K sloyuiie (o (ot aluly Sg2g 5 VY ol F oLl (Y
g gad 8y dimly 9 95h Sloyaiio (oS dbaly 0929 9 VYl Foojlal (¥
Dl oo S,y Alualy g oK (sla aie po ot abaly 0925 9 VTV Ll F oo bl (F

(Fg)) S i 5l s ko

(ol @bl ewglio aslg) Fia! wal wiz B g A slo g pw 31 oudionss Joleo Caoglio  —F)

Q)
: A A
A o—WN AMN 4 'A'A 'A'A AMN- --- ; (\‘
Y $F A 3¥ 0 3YY VY (Y
y T ] v ] e o (f
Iy  3F A 3 3y
B °=A'A'A' A'A'A' A'A'A' A'A'A' AA'A'
Ve ¥ W vf

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B

Vo amino 170 C (YD) U5) &yt (smiidideo

Vg =cost 6‘}“"3)“'\“’ C}!‘.‘ )ovi c\]agb clf)&b C«w‘ﬁbw@l.m Qj..\gg‘shﬁ“s'&oglﬁoN‘L’&‘ y‘gel.g)g'})k\.o)é -fY

‘ ‘ . : : 14
fewnlplas' Iy =Y g Vg =sSInt glilavi aaly ol FY—Al—Y+Ycost=o0 &jgou i =; 9
v

S fV—AL+¥f+Ysint =o ()
fV—Al—Y+cost=o (¥
fO ; YV—Ffi—Y+sint=o (¥
— VWV < YV—Al—\V+sint=o (f
+
ISCTD N v §R

failelas Vg 5Ldg g yaw 90 3 (yigd Jolo jlaw gl yolyly 3 Hlow o —FY

~ /\T‘A RTh :\“Q,VTh:\CV «
\__7 O RTh :YJQ,VTh:—fV ¥
b : Ry =YQ, Vp, =—fV (¢
1Q Th > YTh
0 (i‘) £10

Cooglin jo oylgi il Vg =FV I =F A a5 LlKh .aiiud Cudo g s bwglio dod (y ) Jlow jo  —FF
Ole iS5 20 B man Olg q (ylgi N Q Cooglio il VS=AV 3 Is=fA oS o2 g Olg ¥ ol 1Q
CCaw! Q‘s.\.}g‘.\.&l{ VS =\YV 9 IS =AA c\SGolf.Z.b C«ngl.a.o U"‘

AAA AAA Y ()
b (¥
<+> \ YO (¥
T s s 415 oaools eledbol L (F
MV

Sl plaSt>0 (oly V, 5Wg dolee .aigd o 3 Sy 3 Sy oS 95t =0 alizd 55 3 slao y0 —FO
t

t=o 'V "Vot=o Ye T - (0
;S @ @ a L
! Sy Y(e YY) (¥
+ Y - _t
[ | \+e ¥
|l 11
YF sF L
e T ¥
MW
' Q

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B Ll

1) daxto 170 C (YOY 0S) Gy (w0
o & dvc +
(ig(t)=Ycostu(t)+Y) foul ail pcdg i it (©7) piylee o —FF
g”—w”—- o
A%
Qg ¢ :
)M(\”
-\ (f
YH 1Q
—>—{ T —AM—
F
&

R & €08 Yt guco a5 Jawgio olg oy yiliw 9 Py w1y R=YQ glilas 13 sloo 30 R Caogliio Jamwgio (g —FV

P.
Y

~
—

1p
VH ¥

1Q0 CT)cosYt R

~
e ¢

~
4

—
~
=

foguiodls Jrgxi R polzoli Cuoglio s cdamwgio ylgi ¢y yitiens B ol 8118 Wi C (435 cadyb ey jlao jo —FA
VO IC; Y ()

Wy N Y (v

f

o fFA

®reost ?‘H R oo R e ay (S (F

‘BV‘ ?wh_;,:.gégss‘\g‘ﬁ},ku -fa
N i Lo
L g v LISV (Y

2ol (7

)KJOL:-‘ (¥

www.mtaghavi.ir &S (6983 Sl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B Ll

VY a0 170 C (YD) 05) &y (owigeo
VH i Sl P15 (35 slko ormb o il )3 —O-
() ‘
—_— YF —A =) ¥
‘O YQ g\'H 9
— Sao s =) g —\ (¥
Y _— Sao 5 yao s =) 5 =\ (F
YH

taaold a5 LD O b dawo 81,5 S 50 -0

(v €Y (Y {»)
Ve |=| o |vy+ ) Ve +| o [vg
Vf, o <) )

\Ya) \°/ \VJ V)
flaw! Caw yoli 3590 plas’

s e ¥ B ol (Y s 0,5 ¥ el opl ()

A Jiws F g Vo) glaasls 5Ldg (F A Jaiwe B o ¥V glrasls oL > (F

- b
Tl Cawyob 0,135 plas .A=|: ki| iyl X = AX ol o¥oleo b (g luwe o -OY
— (o]

(ol (shio ¢ ormdo (slo wilS 3 i < 55) .ol b K <o gl e ()
3,5 yho cand Guils 5 K lade e sl 4 o (Y
el p90 AT e K jpolis acn sl 4 low (F
Vo ()
V,(5)
ol yao V(1) yho el mub (Y (f) =costu(t) og,9 slp O
Syl s> dad Sl 2l (Y
Oyl el ¥ aastis 2l (Y
o i i
\Hg I g‘H el yioS 7y 3l e yg0 a0 (F

S Caw yob (H(s) = Al 2l pguas )0 D50 pluS () slue jo —OF

VVVE
YVV X

'Q \F —— \Q — 'F

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B

VW axdo 170 C (YD) 05) &y (owigeo
owilinod| oyl N odadga) ol adlai Z Jowo U5 dadgo U all juda o o) ylue yo0 -OF
Y o
(Ol y= )
<> .
I, aV) I, —¥ ()
> < \
+ + -«
V, N Vy \
Y
Y (F
V+7s TRy T s o {om 2
©)gods hyy =— g el bl bglos b pdilipeds b5 RLC ol jf s N (odadgs 95 -0

E sl o105 i (1) o3l il (D) =U(t) 51Ty £ (gl ay il Juaie yK50Ks 49 1

AL hy, hy ][ I J L
( = :559100)
[IYJ [hn hyy | vy

A A

I I, I Iy

)
vs(s) N YQ N —1,

8 (1) (f u(t) tu(t) (v t"u(t) O

) Sz slopiucw 9 (T9)) Kog S/

gy Zy 530930 (o p09) 5Wg Cawl Cdg o 15w 90 gt =0 alax o () SO Hlao o -BF
).}"Sb.? u.\.wl; C«Js f axld la ‘sw’.».».w JL&w cSa S99 ;‘ ol &Jg T/Y‘ C}T oS 3L:.|5 9 ooy
9l p1aS g i 9 (o318 el 50 (| Vo [V, 2955 5 Gllao Hlaiio
Y QO

C\
V. V.
in °_| out Y
Z, f(

o (Y
VY

V,=Y¥V.V,

Dy¥.on

=oVV

www.mtaghavi.ir &S (6983 Sl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B

V¥f a=xdi0 170 C (YD) 05) &y (owigeo

Sl palals wio (R (539,35 Cooglio .39 oo 2 39 JTowsl ceol O 35 5low yo0 —BY

R‘., Vo kQ ).w(\
Yo'
Y okO Y0 (Y
Y0 (r
Vin 1e (f

out

Ri
Ry cowglio 51 (5 ladie az (sljl 4 wilouis (Wbl (Jlad aml 50 bygoiamn 3l dnd y5 S5 Hloe jo —OA
Voo €391 wolgs ol no ¥ ol Ly (o295 Ol slade ool o
: ; o Llow Yo ()
m Ak )0 B, C, . (W/L) =\ mA/V" do (Y
B, C, . (W/L), =teomA/V" Yo (t
A,:'Y:o
M‘:_“——| M, Yoo (f
_— RS
VO £y V‘ f Y o . - TR N . 2
oyt adly TE= g Vy =00 P=tocgead bl gl 3 5w SNPRST (53 L -84
S S
v Sl plas Ly i
—8Y ()
YR
YoR —qy (¥
(e o] VO

—kY o

Q
—\oo (f

03 )l .t JTowsl b y2 zaboo 9 0dls (Wbl glail Al 53 by jginn 3515 dod 5 i Jloo jo -5+

! p‘-\f sd‘— Av =|—out jl.‘dj
in
Yo ()
Vout (
R, VO (Y
Y kQ Yo (¥
| = o (f
MY] AV
g, ='omA/
Rsgloe@ M mAlv
= Emy =0 mA/
_ ;\,=’Y=0

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1583 9 ai,l )5S Solel Gheslle Slewd 155 52 58 30 (p fmasass G 4l

10 axio 170 C (VDY 05) (&1 guwekideo

Sl Cdg o i (59959 e | 5Wg ylude cQ‘ ) Q‘, Job 5l (29 b conosld Jonnil js 0 ouiiS'Cugdi jo -5

+6V -0 ()
Sao (¥
+0 (¢
+1o (f
%)Y mA
-0V
sladio sl JTows!l T (2 g 9 wilosds bl JUad ol 50 b ygian 315 dad ) JSib jle jo  —FY
Voo Sl plas o Ay = Youes = Vour 5Ldg 0 o0
Y KQ Y KO Vin+ — ¥z
fo ()
Vout- Vouts Yo (V
Vinso—{[ M, 1, 10 [ Vin- Yo (¥
Vo (¥
I, Emyy=YomA/V
A=y=o

ol 58 sladio ol JTowal Iy 3l 52 gie 3 0t obl JUad aum b 58 Q) jgsimns 35155 p1 5 St ylono yo —$Y
flanl il p oL olyelS Wiy L5 0 00yl —VAB ol
Vo ()
Yo (Y
Yo (v
fo (f

JTowsl Iy 0l y2r aio g wlowds (ol gLl dgm 55 Uyt 315 Ao 305 JSb o y3 —FF

¢ Caw! p‘-.\f LJ)-N 6QT Av =|—ou juﬁ © R
in
Y ()
10 (Y
Emyy =YMA/V Y
Y (f

www.mtaghavi.ir &S (6983 Sl oy Coluwg



@mtaghavi_ir 1S5 9 aioyl 5SS §all Sbaasdle (SlgwdS 5135 1 55 s ¢p Auasass B Ll

\$ axbuo 170 C (1VQY u5) @ 2 (oo

il .Cawl ooy JuSid (state machine) cdl> il S g (counter) ouijlods G 31 w3 4o —£0
b 3l .0gi s0 00iyleds yo parallel loading el a5 wiS 0 jolo owijlods gl 1y Ld (509, <dl>
A5 ooyl ol Sl itlo 53959 45 15 CO (29,5 cduwy WY (5l ladio 4y a5 3By o0 ylouis

el S yd 3590 IS alasly (3l 58 A5 o0 HIT ST S b oyl 98

=1l

Co
Cet — T
p
L > ld ——
w Counter
N

Paralietin=0 1 0 1

VYo alss gl goxinz 0,lgo lawe (SIS 003l 51w 5@ (69958 (59, » VYO Allis b o 5l s ()
S e 5l a o,

Vio allss JLooay o,lgd g oS oo oo SIS O ojlail 448 (584,959, 2 VYo dlis cdl o 5l o (¥
33,5 oo

03,8 o VY0 Jloods (o o iy SUS VO o o (¥

33 )5 oy adol Cl> 4y SUSNY 5l Ly Sl (F

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass

VWV dxio 170 C (YD) 0) Gy owdigeo

dwlxo plxil gl .islo 41,8 BBus ¢ ABus g9, » Bin 39 Ain sools I8 )'Lf:T 90 ) SN 0 -FF
(Jud)issue wb ooyl 4z 10 9 (UK J 5 42 outBus 5 azeii (318 51,8 9 Ay = B;

m

(el ouibodls ylis T Cawly Coows 30 ALU 505 sl 699 ,59) Tusgud

Clock 1 : 1dA, 1dB, selB ()
| Clock 2 : incB, selOut, 1dB
e s “ reg Clock 3 : AplusB,selOut, 1dB
=1 === Clock 4 : incA, selALU

ABus

Clock 1 : 1dA, 1dB, selB (¥
Clock 2 : incB, selOut, 1dA

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

Clock 1 : 1dA, 1dB, selB (¥
Clock 2 : complementB, selOut, 1dB
Clock 3 : incB, selOut, 1dB

Clock 4 : AplusB, selALU

I we _ Clock 1: 1dA, 1dB, selOut f
Clock 2 : complementA, selOut, IdA
Clock 3 :incA, selOut, IdA
Clock 4 : AplusB, selALU

0,00 )ld) an ) mogi PV
module dff (input clk, rst, din, output reg q)
always@(posedge clk, rst) begin
if(rst) q <= 1’b0;
else q <= din;
end
endmodule

by JES] (29,5 4 S ISt Gy 05 S b g WS oo gy JES (25 4 yho Ik ot SO L ()
S

S oo oy JESq (23 4 AN (g0g)9 o] (o Jho b g 09d o0 yho (2,5 ISE ol SO L (Y

.<wl asynchronous reset L D Flip-Flop <G jlas ol (Y

.l synchronous reset L D Flip-Flop < jlas ! (F

o

By bl

www.mtaghavi.ir &S (6983 Sl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B Ll

VA axiio 170 C (1VQY u5) @ 2 (oo

fog0 o (aplodl 4 4 Hlaw 89 (o0 H)UADH usw 51 ey -FA
module alu8 (input [7:0] A, B, input [2:0] F, output [7:0] regW);
always @(A, B, F) begin
if (F==3’b001) W = A + B;
else if (F ==3’b010) W = {1°b0, A[7:1]};
else if (F==3’b011) W = A;
else if (F ==3’b100) W =~A;
else if (F==3’b111) W=A & B;
end
endmodule

NAND S sae Fooo ()
NAND osae 005l90 ¢ Latch soe coza (Y
NOR 3 NAND jlacS sae Yoo b Yoo (Y
Latch sae Vo bf ;0 g NOR g NAND lacus Yoo Voo o (F

oy 90 51 Q 29,5 9 clk D sldsogy9 U Rising Edge Trigger D Flip-Flop osle slp -£4
g 3l 90 gNMOS i 3l 90 3INAND y2 sl (gl 054 50 o0laiul cross-coupled NAND
ol o ool #YNS g #ONS 23 b ld PMOS s NMOS i Jlgaw 31 30 398 o0 o0liiwl PMOS
Tl s )3 8390 oIS ¢ 315 90 S5 @b (CloCk) S 9 D) (50959 Jlosl b (29,5 53 yho Jldo (iiogi (6 2

72ns

x
y.

I
I

<9ns_ s 30ns

Clock

ay0 Q (79,5 4 yho i (V Sgdige S g § o 0L Q (29,5 ()
] oaid cule tsetup (f el ooz caley thog (7
& 50 U Y-input Nand 4 Y-input Nand Not 4L Minimal Realization & s0a ,; dslze -V
Tl Caw yd O ke plas . Cawl subiasislw ailigil ¥ g 0 F cod yau
F(a,b,c,d)= Zm(r, ¥, \Y, 1Y, 1F, \0)
Bl e BT (9,5 (59, 48lisil VO ojlul 4y auleSl Ll SO gl oo Be o a4 yho 5B (S5 ()
8l o ST (29,5 (59, aliglh O ojlwil 4y atulel saie Gl S s oo (Boe o 4 oA (B (Y
iloon oo Glizmes (29,5 09d (ge yho 4 SG 5lA oS (Y
.54 potential hazard ¢l wilgs o b (589,9 s (F

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B Ll

13 axieo 170 C (18) u5) § 5 owidigeo
) (S S5 s Sk 9 (T9)) S (Lol

i bl (639393985 o p6 9 ol (a5 (b slbdinus dasin ) cumblize lojlae o V)
o dud Jab g adaio el Canl CAID S A cummbliko (63034095 g 5 ol 2 90 >SS
S o b e Skl g (2lga alold 5o HLb (SusSTy 5 (S 5l g Cowl pilp S50 90 2 50
0 lg0d 3 90 pluS (Wbl «o» g « @D G JSCh jo ummbliow )L JE> i o By g By j51.048 0

¢ aw! Cow yo

I, A - Irﬁ\_i B, > B, ()
N & Nye—5 g B, <YB, (¥
| T YB,; <B, «
YB, > B, (f

«‘_a_"» «g?)»

Ny=Ny,I =Iy,g>0

Joolgd yo HLis (SKudSls 31 g ol Sy o (s plos alaio gdaw « y3 ) b lizog S pommwws 3 —VY
X glimsly y0 S yoxio cuomnsd g Ny = VN ,51.00:0 0 Hld yo (T (gbcuomnd cumablito Cuoglio 9 3190
5 gui 03 O ylg 5 y2xin dy (2930 X lkdio pIAST (61311 S Sy ol 4T & yguods 9 ailol3T Wil

f * +I la O
I Y
NN N _ NN N
\
UUUU | | vlepvny) ;a «
\3 ;a 1\
oS | [ oS oo (F
x
>
|le——
Ya

Joleo Cungliin g (63l Y5 0 by (g yzemo )] (510 0ol (290 (Frappomas b (oabd & Jiiuno S 25 DC 155 VY
51,055 o a0 1y sonl B/ F ol yb g g Cdg VY 0 (515 5Lg ¢ ol Cas puw 53 5931555 (2] Cannl ol 1A
9 3701 Jolro Caoglito oS Tz s 00l 00 5 5 yguods B Bl o 1 9 00,5 5L 1) 5979 (Tt mnw
P10 Sl gl s 9 ool Wiz e a2 )F o Tyl 50 eil5 onl 3l Glei oo &5 (Sl SSTos
(D9 53 po Cl 93 5 30 9ilig0S 9 g ler bl g yzrnn,l ol use
Yoo 40,¥ (\
Yoo 4 V¥ (Y
$oo g0, ¥ (¥
Foo 4 VY (F

www.mtaghavi.ir &S (6983 Sl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B Ll

Y+ daxio 170 C (Y)Y 0S) Gy (witito
i = s Fooly _, e s
Sl 9 S 525 yloko (glacuoglio ST 090 00 i yii By = Y1, o 4 (6)l (e s Wgo SO o -V
&3 (ol o ) (Sl (3l 32 42 30 9 ol ol iz Jb by ST WGV Q 5FAQ o iy yomamy
Tapd oo
Y g \Vo (¥ YolVo (O
¥ 5100 (F Y 5100 (¥

wl yaol V00 lawo b 2 A 2z o0 4l 3 (yb0)) V00 ey 43 1y (b o Hg P o0 (G de Heige Sy -V
o> 3 (59l 4z (o i) Consl (L ygig0 (g Consl ol V ok 9 ymn;T (slrcuoglio i oS o
(098 (P2 (had (cwablito Jlao) T8940 oo ddgi' yiom (g
fYoo (Y Yfoo (A
$hoo (f df oo (Y

39 5L (FaiSTy cpaizmed g diwd 9 oodl WAL 3155y Bo «dy ¥00/Y000 5SS yoile)ghumilyi S p3 —VF
200 F (6395 5l s sl 4y cdg Yoo ol 5ty Jlasl b (g les dulpd ) g o0 Hicd po 4193l 9 4yl

. e . L Bo W
Jleel b (69955 sk 2 (325 S5 @illao) S’ Joog 59lo yoiumil i (295 4 (5 5o = w5k )51 .59 o0

L v ol unlgs yuol Wi ¢ ool 5Ly
- O, H YV ()
g G Y (Y

fof (v

A (F

iligel g ¥Y o V 5ty A o ems ol 9320 YYO/N0V g ¥ Y KVA domy i 93 ygiloygimdl i 5 —VV
ool ilS' 8 g 59 3 .l )13 1y oo 0,08+ jo, ) uilusal g Vo V 5Wg B omapew g ol o/ Y+ jo, Fo
ol Jaciio Y¥ 0V a3 i g 60 dans (659700 9aunl 57 51 Chy9i8043 19710 y9andlyi it Consl YA W diansds olili
WY QO
YF (Y
AASA)
Y5 (f

A (ol 1990 5979 3 (098 1990 sgi ) Slojuzeiy ©)gods B0 HZ ouds rmmam 1579y Wl Hgige 90 —VA
b 59990 99 551 .Coml B F (61> (090 ygigo g B Vo sylo (Jol joige w200 w2 L) (5L (D900
ol ALBS 52 590 Wiy Cas yuw WIS )5 (03380 SO
YOV (Y Yfo ()
s B altas Sl (F Y5 o (Y

-4 )5 (S Sl lgi 09 0 00ilS 12 DC Hgige SO bawgi 3550 o wcdad # jlaw oWl ciilo SO VA
YPo G 1Yo ] wils,8 390> a5 Cowl 3B O/A g cu po b Olgeles Y& (o33 sloail> 3l ous
sl 4o 1 590 wizr DC 5390 e juw 03b .ol 3550
YAoo—Yfoo (¥ YAoo—Yfoo ()
YAco—\Yoo (f YAoo—\foo (¥

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B Ll

Y axio 170 C (1VQY u5) @ 2 (oo

Cygods Fyp B0 (oalad P oub armmaw H959) JBaw (Wl Heige ST Heigy L I (S b A
36 B Caoglie il Clgghs A0 olap BIE I gysee oyloi 5T .l i = Vo/Y sin(YRE+@,)
HOW PV REERSI Y
¥ (Y Y ()
Vo (¥ 5 (r

Q=Q,+0) Vy 5P=Po+°/‘V1T WHgo 4 b (B pan el WS (f 58 (S Gillae (wlgd Al 5o —A)

AP Ad
PR LSS 50T ST s ylo (|: ] = J[ D Ody— (g )b Ry Jo 9y Gl ol

AQ AV
Sl pIaS o Jgamo slo5Wg 5338 sl Y PUL o yolid £, alai
[\ —oY] 4
yPULoo 1P V, L8y o T
O—+—N——— ' T
P+jQ L°\ 9D

Vo]
¥
o
VoY
/ (f
o \/\
0o Hz wWilsyd )0 YOokm Jsb g VFOKVY ol b Ly b Wlali g il jlaw Jlsl s G -AY
wbly % 2lp s Gl Wy 4 bas glal §ldg Cod (552 Il 0wl I ) axmilin 3518 3929
fog ol Wb (SIL) ks b (6,135 ,0 pl g aie las GLesSl o Ho jlwyl e 9uiSTH (g 0310l

\w
f

O

Yo (¥

“ |t |-

g oo 49k Jolaio ke S tawgi Z= (Yo /¥ + j10) Q plyr 56 8 uilael b Jolao jduw Jb Ky —AY

o ol aadi ST Conl (Slwgi g guSa sy 90 SIS Ui Ballao 51 (slalisd (lgi g o0 (253
Sl yuolcdg iz jb as o gand jBaws 6ol ylei olST il Wiy Boo iy Slwes

OR Py (1) $S S
o ik
/\ / t t
NN

Vdoo (Y doo ()
fooo (f Yooo (Y

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B

YY axio 170 C (1YY 35) &2 swikigeo

Hlado ST g o0 (6510 po s Wb Cdl> jo a5 o HZ ils )8 L Joleo jlaw 30 a5l SO 50 -AF
@l Hlado STas il YI/BA 5 FY KV ply coad i (Gi <OL G 56 52 oyl 9 5Lds 5o
fol Jo5aksS Wiz (36 Sl 5y 55 suie usd (g5
VY2 QO
IANC
YNO (¥
VOV (f

w381 550G 31 3L alold axils il ul w6 1a5alold b ousiio jgamdl yi jBdaw JUl b &G 50 —AD
TS (o0 (i 4z (ool JWg (yilo ol (58 L b (o2b (5,105, Hludo iy

b o ial33l (Y S ood yuass ()
5,5 s Lol (13 sos (F b e Lials (¥
. E”’J .r&‘o . ’
k .
»1,G(s)= o<k, T, Ty >0 howd @bl yloj byl yudd (Jas i S —AF

O+ Ts)(+Tys)

[0 o]
b Tic= [ B0 AR =01, Y a5l bl w25 ol e B0 5T s

Sawl plas g(t) whgo (pl ot Iy =VF g Ly=Y g I, =) 810y o5 Jhi o

g &'t O

e et

(f
wbly GJO) [y =T aCul (28 by puSy i )0 e axly Shud e |y G(S) > o b -AY
Sl IS (0 =) il 5 0 3 il o ad 2l 0151 & Cmands diann Al o 0o 2l ol 51yl

(i

(Y
4

(f

=< |a 6|3 |3 =

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B Ll

YY axéo 170 C (1VQY u5) @ 2 (oo

1 S 5 50 ) Al Jowd @b b e 90 —AA

k

G,(s)= , k>o
s(s+ Y)(sr +Ys+Y)

Gy(s)= L , k>o
S(s+¥F)(s" +Fs+¥o)

$o9es ks (I Joro g A b1y (indis j920 b Gy (8) primmnan Lakizo b 93 00liS Juog (59905 bas (IO Joxo
Sl w530 3590 IS o o0 LIS B L 1) (i 90 b Gy (8) iumnns baliio o 95 00335 Jog
A s 30 sloilome gblis Jome B 5 A bl ()

awd G (8) §G(S) slopinmw canSs bl B g A Ll (¥

2w Gy (8) G (8) sl cunss blis s B g A Ll (¥

ool B ;0G¢(8) i 030 oliae 5 208 gois Blod A ;06 (8) piunss 0540 e (F

O ygeod Bl Cdl> o (29,5 9 Cawlonds Jlos! G(s)= Y Jow b @ sin(ot) 5959 -AQ

(s+Y)

Sl plas a g @ .ol ool Cawsas acos (Ot)
a==) s ®=) ()

a=\,0=m (¥

a=T 4 ®=\ (¥

a=-T s0=T (f

i ol s yiolu b ga T o as (s—) +a(s— ) +bs—N+k=o lalazsin &ly Jou>  -4e

s \ 1 iG] 1 g0
SY Q —Y\+k
fo k
g |l T— e
Y 9
s° —Y\+k o

k
St (ylo cbly (o a2y SGud b diils S ol po 33 G(8) = s 1 be Jood b 51
s' +as' +bs

Codind (5 y0lin az Ll K =1V 0 (gl 1 ity 4l s I (loedid (o oo Conani 9 0y ¥

AR )

— a3l A ()
\Y

— gadb A (Y
— gadb F (¥

— gadb ¥ (¥

www.mtaghavi.ir &S 69 bl oy Coluwg



@mtaghavi_ir 1S5 5 Lyl 59568 bl Sbdesile SlgwdS (S35 1 35 10 (p Aanass B Ll

YY axio 170 C (1VQY u5) @ 2 (oo

Sl ol O)le (Shio woly Soud b ploweew jl— adl> pod b -4)
k(Y +sT,)
sT(\+ sTy)

Sl Caw y 3590 plas’ G(s) = ' k>0, T, Ty >0

.o)lok)b.'o'.ac\.,;;.‘qo)lw Ay — ddl> e 5 b (F
Sl )L.\.\La o)b.o.ib w_abw(\”
Sl )‘..\.\Lala o)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>