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PART A: Vocabulary

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

sentence. Then mark your answer sheet.

1- Jane was terribly bored, but she -~——-—- interest so as not to hurt her friend’s feelings.
1) admitted 2) validated 3) endeavored 4) feigned

2- Having a ----=eaeu- knowledge of economics, I did not understand anything out of the
speaker's speech.
1) rudimentary 2) superfluous 3) hazardous 4) clandestine

3- In the hands of inexperienced drivers, high-powered cars are actually --—-—-
weapons.
1) inflexible 2) lethal 3) regretful 4) spontaneous

4- The many ------==-- in the text for sure detract from its real value.
1) safeguards 2) variables 3) digressions 4) consistencies

5- The human brain is well known to differ considerably from the chimpanzee brain in
————— of size, organization and complexity, among other traits.
1) light 2) regards 3) terms 4) aspect

6- lrrigation is essential to most high-yield farming, but many aquifers that supply

irrigated crops are being drawn down faster than rain can ---- them.
1) deplete 2) overcome 3) vanish 4) recharge
7- It is a pity that he --—---—-- between the two neighboring countries is well rooted and
hard to remove.
1) misanthropy 2) antipathy 3) urgency 4) vagueness
8- Hair that's thick and - — needs regular trimming.
1) luxuriant 2) arbitrary 3) excessive 4) fragmented
9- Their lack of qualifications ---eeececee them to a lifetime of boring, usually poorly-paid,
work.
1) devoted 2) conveyed 3) condemned 4) captivated
10-The --—---- - of differences among cultures clearly shows that mental health

professionals are ill advised to apply their classifications of personality disorders to
people from other cultures.
1) dispersal 2) disarray 3) ignorance 4) multitude

PART B: Cloze Passage

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

fits each space. Then mark your answer sheet.

The Olympic stadium was silent. The spectators held their collective breath, The 100-meter
finalists. crouched against their starting blocks, (11) ----—--- their backs as the starter raised
his pistol and announced. “Set... ! Each powerful sprinter. poised to explode when the gun
went off, was keenly aware of what hung in the balance. They had trained (12) =--------- every
day for vears to prepare their bodies for this one race.

But had they disciplined their minds? The runner who would break the tape would need

(13) —==eoeeem- strong muscles, heart and lungs, He would need concentration. control,
confidence—and an unerring eye (14) ---------- . At this tense moment, one mistimed twitch
could cause a false start and cost him the race. But if he eased off in any way. his first steps
would lag behind (15) ---=----—--, guaranteeing a loss. “Bang!”
11- 1) they raised 2) raising 3) raised 4) by raising
12- 1) and exhausted 2) to exhaustion

3) for being exhaustive 4) exhausting
13- 1) as well as 2) not only

3) more than 4) by far
14-1) to the finishing line 2) to finish the line

3) for the line to finish 4) on the finish line



15-1) those of his competitors 2) his competitors _
3) what did his competitors 4) the one 1n his competitors

PART C: Reading Comprehension

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

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

PASSAGE 1:

Remote sensing refers to obtaining information about objects or areas using electromagnetic
radiation without being in direct contact with them. In remote sensing various types of tools
and devices are utilized to make electromagnetic radiation outside this range visible to the
human eye.

Since the first launch of an earth observation satellite. remote sensing is increasingly used to
acquire information about environmental processes such as agricultural crops, land cover.
vegetation dynamics. water quality. urban growth. seabed topography. etc. Remote sensing
helps us to increase our understanding of the ecological system of the earth. Remote sensing
helps us to measure the size of the ozone hole in the atmosphere, to notice the differences of
atmospheric ozone concentrations between the southern and northern hemisphere. Remote
sensing is playing a key role in our efforts to understand the complex dynamics of ocean
circulation: the Northern Atlantic Oscillation and to assess their effects on global and regional
climates and extreme events. Long-term remote sensing observations of the Sahel region made
us at least partly understand the complex cyclic pattern radar that were developed at that time:
SLAR: side-looking airborne radar and SAR: Synthetic Aperture Radar. Either development
aimed at the acquisition of images at the highest possible resolution. Crucial to the SAR
development was the ability to finely resolve the Doppler frequencies using a frequency
analysis algorithm on the returning radar signal by the US Air Force research centre.

16- The word "Urban" in the second paragraph means:
1) Country
2) Rural area
3) The area with higher population density
4) The area surrounding cities
17-  "Cyclic patterns" can be replaced by:
1) Periodic schemes
2) Plainness diagrams
3) Motifs which are complex to understand
4) Patterns which should be studied more extensively
18- According to the Passage, the critical point in designing SAR is:
1) to be used in remote sensing
2) to develop an aperture for the radar
3) to combat the effect of Doppler frequency
4) to use the Doppler frequency to design a frequency analyzer



19- According to the Passage, what is the purpose of remote sensing?
1) A method restricted to use radar systems for sensing
2) Making electromagnetic radiations visible to human eyes
3) Analysis of dynamics of ozone concentration in the atmosphere using radars.
4) The use of aerial sensors to detect and classify objects or their alternations
which are mostly on Earth.
20- What does the sentence "Either development aimed at the acquisition of images at
the highest possible resolution." mean?
1) Radar systems are required to acquire the picture of a target.
2) The goal of both SAR and SLAR is to forfeit high resolution pictures.
3) The high resolution pictures have an important role in remote sensing.
4) The high resolution image of every developed radar system might be captured
as a target.

PASSAGE 2:

Renewable energy is generally defined as energy that comes from resources which are
naturally replenished on a human timescale such as sunlight. wind. rain, tides. waves and
geothermal heat. Renewable energy replaces conventional fuels in four distinet areas:
electricity generation. hot water/space heating, motor fuels, and rural (off-grid) energy
services. Renewable energy resources exist over wide geographical areas, in contrast to other
energy sources, which are concentrated in a limited number of countries. Rapid deployment of
renewable energy and energy efficiency is resulting in significant energy security. climate
change mitigation. and economic benefits. In international public opinion surveys. there is
strong support for promoting renewable sources such as solar power and wind power. At the
national level, at least 30 nations around the world already have renewable energy contributing
more than 20 percent of energy supply. National renewable energy markets are projected to
continue to grow strongly in the coming decade and bevond.

21- The underlined word in the passage can be replaced by:

1) Studies 2) storage 3) Supplies 4) Standards
22- Which one of the following cases is NOT a reason for renewable energy
development?

[) It can be replenished.

2) It can lead to undesirable climate change.

3) It is more reasonable financially.

4) It is distributed more evenly throughout the world compared with other types

of recourses.
23- The word "conventional in the third line of the passage can be replaced by?
1) electrical 2) modern 3) solar 4) traditional

24- What is the distinct feature and characteristic of renewable energies”
1) They are not depleted over time.
2) They should be produced synthetically.
3) They cannot be consumed very quickly.
4) They are available only in certain circumstances.
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PASSAGE 3:

Vacuum-channel transistor is the result of a marriage between traditional vacuum-tube
technology and modern semiconductor-fabrication techniques. This curious hybrid combines
the best aspects of vacuum tubes and transistors and can be made as small and as cheap as any
solidstate device. Indeed. making them small is what eliminates the well-known drawbacks of
vacuum tubes.

In a vacuum tube. an electric filament is used to heat the cathode sufficiently for it to emit
electrons. This is why vacuum tubes need time to warm up and consume so much power. It is
also the reason they frequently burn out. However, vacuum-channel transistors do not need a
filament or hot cathode. If the device is made small enough. the electric field across it is
sutficient to draw electrons from the source by a process known as field emission. Eliminating
the power-sapping heating element reduces the area each device takes upon a chip and makes
this new kind of transistor energy efficient. Another weak point of tubes is that they must
maintain a high vacuum to avoid collisions between electrons and gas molecules. Under such
low pressure. the electric field causes positive ions generated from the residual gas in a tube to
accelerate and bombard the cathode, creating sharp. nanometer-scale protrusions. which
degrade and. ultimately. destroy it.

These long-standing problems of vacuum electronics are not insurmountable, If the distance
between cathode and anode were less than the average distance an electron travels before
hitting a gas molecule, a distance known as the mean free path. and the working voltage is low
enough, the device can operate just fine at atmospheric pressure. That is, you do not, in fact,
need to maintain any sort of vacuum at all for what is nominally a miniaturized piece of
vacuum electronics.

25- What is the main idea of the above passage?
1) main problems of vacuum electronics.
2) solutions for drawbacks of vacuum tubes.
3) vacuum-tube technology and its applications.
4) combination of an extinct device with a new technology.
26- Which of the following is NOT stated in the passage as a vacuum tube problem?

1) low longevity. 2) long setup time.
3) high fabrication cost. 4) low energy efficiency.
27- In a vacuum-channel transistor, electrons are drawn from the source by a process
called -—-—-—---— .
1) field emission. 2) power-sapping.
3) mean free path., 4) nanometer-scale protrusions.
28- The pronoun "it" in the second paragraph refers to --—--—-----—--- :
1) tube 2) cathode 3) residual gas 4) electric field
29- The word "insurmountable" in the last paragraph is closest in meaning to -—-—-—-—,
I) unsolvable 2) inaccessible 3) invaluable 4) unpredictable
30- The word "drawback" in the first paragraph cannot be replaced by ‘

1) benefits 2) problems 3) impairments 4) adverse aspects



(Ylain| g jlol o cwdigo ladl y o fundl pis s Y0 lro)lusls

5 0 90 | olins 0yt ¥ 9 riaw 8 0 ¥ ol T as ool sl 0 380 ¥ 9t 0 00 & Jol [ a1
e oyl 8 T x50 o e S5 caslio (g g Ll T a I )00l 9 9 Solad &
3! s 0 e 33 doldiy Jlodn] (0S| o wlail] 6,130 o 3 dolal @ 1T dss 31 6 580 90 g
?M‘Flﬁllﬁ-ﬂ{'
Y
VRd
v
\or
R0
\#h
AR

= — {'f-
\aF

&

(v

] ) Dy i Gl s | Sodg il dzlad SOl JBs Al -TY

i — X2\
f(x)=1{x"

o X<\e

009 S 2,8 L) 0 515 casl 10 Pilas oy daxdad ¥ aSTus  Siig oSl dakad § 5l asST Lo
fiiew! plas ((Oladad yad Ol o aeliey

il

g &l 4l g0 ul 5o il (t)=e"' g Y™ g o T alyi @ bgie W(T,8) ki) 51 -TY
Vsl plaF oy
(ft+e)e’™ O
(¥t+c)e™ (v
(vt+ce'™ (v

Yit+c (F



Glgs wabne N g o xy ' —(x+n)y +ny=c Jwilibs dobw olg Sy (x)=e" 51
Tal Wilsi oo a3 plas S0 Hius

n 'll
K
EEK 0O
k=

k:'l

Tl oIS Y () =T, ¥(0) =V, (XD H (X H)Y +Fy =0 adsl jlade e Cls>
(x-+1) O

cos(In(x + 1))+ sin(In(x + N’ ) (Y

cos(In(x +1)) +¥sin(In(x +1)) (¥

COST[IH{K + 0 ) +sin(In(x+1)") (f

iy 6y asLd aloles ol sudi 6818« X > 6 XX Y = XY H(VFX)Y =0 Sl yis alle
(M 2Y) Sl plas oy o 8, o] el pd (e SuiaF 5l alaly g

ap=—B g =0 pT gm0

n(yn—1) n(yYn+1)

— ,_a

ﬁn=£,'n= n-l CYE = ¥r =0 (Y

(Yn—\)n (Yn+\)(n+1)
A, = ~4n—y -anh_\“fr—frﬂ‘-\:a (¥

("n—y)(n+1) (Yn+Y)n
'a-n :h' 'n= _an_m iTrT-_r‘r'i_‘I:—l {f

n(yn—\) (Yn-+)n

te  dA(w) oo

g(X) Gyee owl 48 cg(X)= w cos(ox)pdow , f(x)= A(w)cos(ox)dm 5

Yol plas
—f(x)=xf(x) )
f(x)—xf(x) (¥
[(x)—xf"(x) (v
Fx)+xf(x) (f

-Y'f

-Yé

-Y¥

-Yvy



&iro &gl ylade alliw 4o
u"—u“=sinr{1l:x] y 0€<X<Y) ,t>0

qu(s,t) == =u(yt), t>o0 Sy bl
u(x,eo)=c, u(x,2)=-o adgl byl ypl

Tl @A (05 Guuo jud (g0 darl o jo A5 buwdlyas s alslae 31 le) 1 s g

Yo : LI
—fsm{:rrxH—T:-imT{TEx} (\
I in

L Yoo
—TSIH[TEH]'l-—TElﬂr{EK} (Y
18 A%

T Yoo
—Ymn{m} + —Tsmr[:n:x) (v
A\ 47T

Yool \ )
x(V—x) -I——Tsm(nx} + —TsmT{Tch (f
1 L

ol plus sawoold g adal llpb b p) Jio Olida b doles Ll

u,, = tu, y ©9<X<W , t>)
u(e,t)=u(m,t)=o, t=)
u(x,\) =\ i o< X<

£ LY
— k sinkx )
- km

o3 f _,"i' .
Z—e Kt Gin kx (¥
k7
k:
Z e RFN  Ginivk +1)x (¥
= {TL-I—HT[

Z _N‘H} sin{ vk +V)x (f
= (vk + w)n

-Y'A

Y3



(010 43 ©o > Aslns Gealy old g0
du K a"u
dt ox’

:mmjﬁqau{o,t} 1Bu{l,t}

s o<Xx<l, t>0

=0

+hu(lt)=c il il
x Ix (Lt)=c (g lpbl

- Y. ¥
u{mt}=ZAne"k“L *cos(k,x)
n=e
FuisS o Gowo ) dlolae plas jo K, wjsw oul 5o
k, tank,l=-h ¢\
kycotkyl=—h (¥
k, cotkl=h ¢
k, tank, | =h (f

7

_iug{z+:}dz Jel>
I.—-

2 1Y
odge  Jllo Sy y0 aF .w.-.‘al.g|z-||:-€ spls C a5 g0 ;0 ‘éz-—l

{
il i..u; PL-'I: J.ﬂ_,.g vl 0SS

~in ()

- (¥

in (f

n(f

e Sy 53 ) Yol plas ; gl & g lawo 3550 4 C oyl (59) (j)i JI Sl lade

Y—sinz
C

(2 00 g0y

(=] {'1

rni[—f—+iln{?+ﬁ]] ¥
mi[—%+iln[r+ﬁ_}j o

Yl —iIn(y + /)] (F
Y

¥

P

il



(T g Uﬁ,&;ﬂfﬁhﬂm

C 9B o 515.9,085 0 B A JITA (b 08 oligs JLail 1) B g A (o 511305 JSC3 5lota y3 —FY

A sle o 3 (Vi sRyp) oo oiud opigh Jolae a8l 0,08 o C 4B A ol et oligf JLail

ol ey g ool Wiz o 4 cwsly jloi i 4B g

v
OA T'.; {)

;_s,..-""-“ﬂlj"’ ,g.ﬂ \"Q YTLY (Y

&lo b s ——O0B o
oC

.
fowl Olg wiz Vi =—iR i b dod yué Caoglite 3 o (s 03 JSC5 jloo jo —FF

»
7L \1& % ()

1Q YA Qv v, 3..‘9 - Ve
Y - @ i

52! Jod 955 YO plie 4 9 Cp =TUF 56 wcosl jLg 9Cy =1UF (51 5 S5 s j3 —FD
ko) oil 5390 30 a3 elaf (pj Sl V() 5ldg amie (6999 b .9,10 a0 00l & S b 0uddh 0 s d
e oo auill Lo cows p D JTow!l ogs culon

Vi (1), i,

t,msec

v
In—<t<y ()
Y
Inr<t<y (v
v
In—<t<vlny (¢
T

Iny<t<viny (¥



W axio

407C

By e 48 gona (903

YH

RS 3rQ

1o Q)

e=1!
Y

F

Y (Y
A5 i plug R jlite s (g1l a0 (F

-¥F

Eeie p 99 Sy Aolae yho adgl byl b ogy 00 Cultd g Cos @ G5k 90 5a Gl apy KB lue -FY

Tl plof plp t >0 glp o b=

Al 1 1
C C C TL TL TL
e Il | 1 Y'Y Y\ YY", S
1l 1l 1l
.|.-
.qi ==lc ::%(‘ ==%(‘ 8“} L L L i}
isin l ()
C 4JLC
4 {
—CO05 (Y
C LC
le;in Ll (Y
G LG
-Iucc}s —T—t (¥
C L.C

Folae B adb ol we Wb C o5l Cudjb sladc wyls I8 Lils Sl jo aF () 506 4500 j0

?MJ.! R l.:...n-jLﬁ.n Ex J:I.-..:}J.n a',ﬁ'

YA
(N
'Q rQ \H C rQ
Py m /YYY\_l
\oeost Vo ody
=Jy IIIF|:: R
&
Y ()
¥
V(Y

—FA



o i
‘FC

r Yi, Ve +¥i] +fveip =F (F
F—=—V, H Q3

- | =

vE +Fi[ +¥velp =F (¥

PV +i] —Fvoip =F (%

IS 0 ol (57 s ) (golS 3 422 38 4y e gl sl gl31 a0 5 IS s~
¥
M. ='H —0)
R ¢ €T
¥ ¥
YT

==

- A%
Jio Ll ) slaw 4 g el ki Wi glyls (H(s) = l":S: GaSad JUl i oy S5O Hlae 5o —B)
5 5
Yol
‘H
— Y Y Y e
||
1l :
\F
i ()@ iTH YH % %Q? Vo (1)
®
o= v ()
Al o alakoes X (Y
S ¥y

wi . “1 ;ﬁ_g P‘J.'.}:?:: ."m. a.f {_f'



AB
3 s Lad g3 iy T‘—‘[C n] JES! il 1A el 5 eiliesl e Sile 51 Yy el

rhifod 0818 ) g N o) b il s
-5 )
Yy =——, A=-
" zi+"."J 5

Sl oIS 05 S ale3T 50 VL (1) (o295 st yhoo o ely

i, i e u(t) O
+ e ¥ e tu(t) (v
u(t) V, 1 N 11 1Q§V(1{t) (\—e Hu(n
> o— ~ (\—e D u(t) «f

€318 Yo b ilS )8 5 IS0 lae K jlaie 4o gl &
\
. {‘I
o

AR
&
b (Y

—& (¥

YH § @i_ﬁ

Jaio ;505 4 Jlowsl jeilejshuil i Sy alawly 45 pgo wadab 30 lusy RLC 4Ll ¥ oy JS6 50
Gz b p(t)=sinYt Jolewo Ny oo g 4 ool s3> Jgmd gladaxd olgi 45 Jj90 ;0 ilonds
T plas i (t) oligs Jlail

yveost ()
isint e el . psint (Y
Y I RLC 11 nH% ot
ﬂﬁl —-\rcost (F
n, Y
) °
(DY I RLC 1I "fi

-ov

-8y

—OF



F axdo

[ N [ I A [ —

I b Vi I I[_h_‘.l_hL




Lo

T|_|| 1 [ T T

|

L | |

|

i

| [

=V L — — — et | 1 T Tp—




[
[

—1 |l |

m

w
ES

[ T [ T [ [ T

]
)
:
i
)
jj
:
}
]
}
:
|
}
]
)




408C

0
S
<t

C

AR

<

S A &

R R A R AR

RS
<
<

REIREIRE|REREREIRE R R R REGIRE R

rﬂjudé:ﬁd

AYMNF

&

g o ksl oS Les Sga t}Lﬂ! ALK J.fl

(03) gt alsl

Ul A Saaer
SogB g Dlides e gle 2y

B

[ IPAF Jlom 510 Qv gl 0l )1 bl )15 sl20 589 (59935 3903 T ]

[ IO 05 3 30 gwiigo 48 gode ]

A Yo 1 oafaul Lus

KRR RN

45 : Jlpau Slami [t

Y 13m0 8 ylowdt g 3lamd o Jlocal 3lae ylais

Blaa U [ 8ylows 51 | Jlgwo alaas kel alge sy
75 a0 A s S glgatag [ Y
YA v \Y Wpaiews Loloi g aijs | ¥
i ¥a, Il Voegah elheiu | wyu i)
V.Y 4 VY Lo il iuy g oilate glas | ¥
WA W Y Yol gkl a4
\YF BT Y Y Sl gails | P
\TA vy \Y cbsliieg S | Y
Vo s VY i elite g £laadEs A

ol bl A gV glaciys) w3 90 1 (S QBT (S ewaige ]S Gllbgls (gl

Byl o 8 pod yge)l ol
W jloen Ul fdile 51 salaiul

[ WA Jlom olo pots ]

g e iy gt b g g e el 0t o U g gt g e il il 515003 T 85000 0 31 o (e g By A g 0 g Al g il

i

R R A R R R I R




b J AT g

&b 0o F i ==Ky JSb 4 Jaod 590 51 ams oo olid 1) dilas 99 pdeew S5 g O 00

zZ
\ foww! plos — o
wo s ) z w
—> b S ® s+k 0
5."+(k+f'}s
Y Y
vs' +s+k &
& o s e o T
5 \ 3 ‘| v ;’.‘15 +ks
$ vs' +s+k

AsT+(F+K)s
vs' +5+k
(6-+YK)s" +(F+Kk)s
s (61 3590 33 . Cainl i 0018 1§ JSD a1 VA 0 pitasin S5 b HBLGe W) Jgas ] odou -0F
(i s K j1 ud Jouo (ale yiol )y plad) Sl plaS prces iy 35

(¥

Y

slare:
Sﬁ 1 1 K u s
S Sipe sl (V

355 A0 gl )i sad Lo el ly (6598 puolie (il o (F
B0gue 30 Mhuw Adl> pleew el g0 kil SOyl lp WS A0 1y ph (IS peew -8V
"f’&udeg.‘k..pkajl.! plafiai 8 1,8 —¥ < Re(s) <o

i Y

+ 18 —<k<c— ()
» 2 5 i
s +a4s5+1) v 1y

— —<k<— (¥
Ll T
Y B!

k LG Pl
8 V& Y

D)go & plas @il (glad G pai 4 axgl boasly ol (53955 3D 20 glp p) JKD g o -0A
finl pluS o a0 38 e = lim (r(t)—y(t))

R(s) %) ey o
+ s(s+7Y)
“; wid Sl e un >% gl ()
s (s+F)

ol ESS:_T WA“E'!-E“'L’E‘:'L""*]L-"JjLEJ n=no kst)_,{?



Ol Wl o0l Jats Jp | Suilfe jb 4 owio durs bawgi a5 1) DO jaige SO caids B S g -04
; ! " co 4 g s 4
i gm ol (R () =-0) asly ol gons 4115/ (0 (3)) ysigmikiddygly ol oo S50 1003 e

o] 42 )0 Po plp Ad> jeme b phuesw glocdad Lgl) el g o Ky =Yoo a5 Jjge jo
ﬁ'm‘ﬂdﬁ'ﬁqﬁuﬂljjhﬁ'qum g fw‘_ﬂ.ﬁbudu'ﬁ) [:I]" Jgral.ﬁ.n

rl‘m =N~,:'1
\ 8, E
L —F
/Bm"Km'g
J.
0
L
Jl.
B, K, "
Ny =1es
s
Y YT
¥ .— (Y N2
Y v
¥ ¥
T,—n{‘f' ‘h,—n{’f
Y Al

ol pils b gl will asly aly R(t) 3 W(t) gla JUScw 51 .00 550 higs 1) ) el —F+
foau MIF d.'r,fd: el i A Wi(t) 3 Rit) jT

Wit) , . \
I PR R ¢
Rit) 4 K Yit) L : Y
T 5 + + dgdz=ali_ 8.0 (
S Ke _'Q_' s(Ts +1) » _ .
K s i .35..1::&1.5_ Jﬁm‘rﬂ.:r J__i: {f'

O PN PAPRRD CHT S
Wl (aeyo g e L) Al ¥ Jolas ol oy Wi F o)l 3 O ==Y s g5 a5 olacdad dea ()
e glBals ) MKs gi2 A5 e adad | A8 gemme o) g8 ClddSOU meie a5 b5 A (Y
(p<k <o) il
.JE...ILJE L RES iJ}-q:rd.rﬂ
B oo "“L Faly 0 {undershnut} S el Blany Lo el 31 AL ST i BT (F



25 a5 1 S plasabl oo lalise glacdad U jlauly g0 4 po phusw Sy G(S) ) g 33 Y

Pl o y b o (a1 8 390 40

D)
ro Tt T v

5398 A '-"‘:’“5 :LJ.; E"’Ek}u J.ﬁ_‘.i.i.n Ao leﬁ u.'i....;.'a].,g st DC E‘_r&-.‘ Ls!JL: g JLE- -1..‘..4..\:5' G{S) )fﬂ ()
! S gia R(s) A ya
k>c g lil & D(S) (g05;5 0 axly aly b wdl awe DC 5 g0 gljlo 5 50 &L G(S) 51 (Y

2g anlamd Aol gl s
a=lg ﬁ.‘g_é-wl;u k>o JJ_..‘JG.A:L‘;.;':.-.IJLdjan!Fm wihy e DC 5y gl)lo g 3l8 AaSU G(s) STy

el Bl e Culps o e da K ial38 b wadl Sute DC 850 sl 5 56 daes G(S) ST (F

SIS g Joa shie Saamas 1 D(S) 505 53 42 93y dly
il jluly K5 5 St (sl e (515 4 Wil 0 ¢ 1§ duasidan Aolas b slapiumen | Syplas Y
s 4 asT F1oast + (YA TK)ST # FEVSFYAe 4ok =a ()
$® AT FroAsT + (rYAFIPK)ST +(FEv+ YaK)s +YAe 4P ok = o (Y
2 vAsT + (1 A+ K)ST H(YVALIYK)ST +(f5V+YOK)S+YAotFak =o (¥
g alss bl F 50 sl yn gl s oo s Sl s (6lylo 435 aw o (F
Bio (gl (5 iy St 5 sousss J i 5l Suplas ooy o056 Jlaijo 1) 5 J5S dy dils i -FF

$a,la N(8) g yFejlail 3ugi

R() _Q_" K(s) s(s+1)(s+Y) g A (el ()
S Ea el (Y

N(s) Sl (¢

+ 7S Edes = cilis (F

Sly pile glas af 5ok ar Sl plus C(8) 8uiis ) ol oo poolu (p) S0 diwn dil> waw jo —FO

il astlle 1) (Fo3VL e ady Fwly (7 yim pe dan Ao i 3 LAl Sgdme ol (6938

PD o

+ 1=ois (

C(s) : 5 PI (v
{1+mf15}(!+u-j,rms)|

o PID v

Lead (%




& dxio 408C (B ¢ (o fen AL g0 aFjT

P J5E g0 dgdiee sy I & wsly Sud gl S5 0 a5 GI(S) Lo U oS Gl PP
Fewly (yaixod g 00D ooy Qi e B 4 g ilS )8 Al 8 jladl A 0l CBD) wCawl sull saly LS
plal masme 4038 (Cwwl ool o ledS el Cooan JIKGT 4o 4l lalyle B Y 550 j0  owild ,2

L
m as
sof -uml
008
= oot
a0 o8
E gaom
aaf
o
n 1 a3
ok 3 gz 4
_/] aa
o 1
Ty 1 ' W - o
wiradn il
180 T 200
LL0] g
14 180 {
124 W
104 b
it
o i.
&
&0
I
0
i =
B a
kT o' I 1;u‘ ' ]

el Cly e yho g8 glila G(s) o a1
el 1l ojlgem any dal> Lo Al (Y
ol iy G it F U Jlauliloo)lpam aniy adl> faus ali (F

dgdicgad Nadly lalsl sty il iz Ko mpgapan gy ' (F

i ol g 4 jd

109 o0 o 25 abuly bwgl i SO 50 V() (2955 g X(1) (60559 akuly -FY
x(t—1) x(t—1) <)
y(t)=
X(t—=Y) X(t—=1)>)
il gatmo 4y 35 plus (s (9150
sl (o g e i ()
sl a2 g et (Y
ol oz g (e yud s (¥



408C B3 (e 48 goxa (yg03]

n .
feasl plas’ i Jols” ady 55 .y (n) = Iil;J} =355 = 60939 4kl LS s gl —FA

{Lujéu T yast)

ol adagls> el pis ()

ol O(N) AN =)+ ON—Y) iy piasas 4558 Fasly (¥
ol B(N)+0(N =) +0(N—=7) (g5loce B(N) 5355 s by (F
3,lze asn (¥

foul plas in =) ahaii o X[V=¥n]#x[n] byleils slaie -#4

Coul plas . X(jo) =

X{n] =% ()

o (Y

) ‘ \ (Y

Y (F
—0 o>
-7 -9 2 ! Y n

-\

il ) Dleogas &S gl4l0 0ul sl {dLth.-.f.ﬂ.u:} {1‘._.115.: Sa plas s 498 bas -V

oo oo

X(jo)do=s (. J' oX(jo)do=o (w. Re{X(jo)} =o (&

— & —i3a

_tT
x(t)=e ~ =1

x(t)=t"e M ¢v
x()=1"e" M v

x(t)=te M (¥

d |sinYo— jeosYw
dw

dyy98 b b sblae x(t) Gl JLSuws  -Y)
. D
‘+J{‘F}

—(t+7)

—Yie u(t+v)

rie "yt =v) v
te 7 u(t+Y) o

—X—

te ' u(t—vy) (f



Wl g e 4 X(H) aegy ploj JUSw ST VY

y(t)=x'(1—-1t) s X(t)= sin{'r?nx Yt)+ sin{'TTExt}

b el il Dy emelis By 1) ¥(1) 4598 (6w il pid (pimont

JESaw (535 ) et o0 LES Ol L 1) F Lol (so50 b XD Gglie JUSuw 54398 (5w ol VY
oo
S ohasad o aalyd g jlugeS(t) = z [KIS(t—YK) g0 45 1y 8(t) JUSiuw x[n]

k=—o0
Sl plas
: \
P
L
¢
FOL (7

voy (f

f ] ol . X(1) = 6™ty u(t) o959 4 H(s) =ﬁ Jowd Al ngiﬁ LTI g ey -Y¥

—¥g L. e_”u{‘t] ()

e tu(t)+e

(Y
~'r{»:_” +e 't Ju(t) v

(e fve THu() ¢f
\

ol (852959 45 (Foge 50 abliee JLiS H(5}=~—-1| B il dgs Gloj pleew S YO
S+
Pl plAS s o2 955 D yaue ] 30 WSL X(1) = COS(TEHY) & jame do o
Y .
}-'{1}=—Esmm+'r] \
\
V(t)=—cos(YL+1) (Y
&
) Y :
y{l;i:Ec(:-s[Hn—Esm{tﬂ: i\

o Y.
v(t)=—cos(Yt+)+—=sm(¥1+1) (¥
d I



Y
feaml 1S y[n] . x[n]:{F}“ 631 s oud 001a e g 30 —YF

y[n]=2 ()" o
x|n] + s » y|n| ’ b ¥
Z,:i‘l }.-'l—“]:.i[li]” [T
Yy
V% s
_y _.y y[n]= a['r} u(n) (¥
Y ¥

yin]=—(=)"u(n) (¢
'Y ¥

SVl i Sy 5 b il b JTo! 135 ol il S 2 s i 4 H(2) 5G(2) 1 Y

Tl p1aS o0 00ld Ll y1j Kb 50 4 coduimns ol 33 graly cadoly % adad yuils 58 b JTouy!

529,38 Y s>y
—G(Z H(Z) ——
n , : . .
= G el By Bl LI
Y I
'M*s‘.ﬁ}r‘t;‘? 5‘; U &5 a8l Sl (Y
Y T
da3 s yees |, ¥ Ty O a8 L sl (Y
0Tt vt iz |
\ :
Sl plas o X[n] adb o X(2) =—i— Z Jod b e U G X[n) YA
O+-zT)
Y
\ n
n RS |
A= = — ;
};["J: ‘FT' ﬂ[ T} U{T II'] Y o ypaall (\
oyt
[ n g IS Yo
A

n
n \ n
= e} V1= .
K[ﬂ]: {T"i""" T'] u[r'f""l-l Tl.,.l)..a.-uﬂ '\
a o
n

k1)

n . ) n
x[n]= '[?”L”{_;:'T “1-;“1 Vg

o B b



R T e el P P

Wz i i 4 Gy gl aly polie sl o Xy, JUal b g Gy il 5 (ilael jlade pj JS5 58 VA

§ il l.:q-l_ﬁl-i’.._llﬂ

G, T, TG
O+D—+—~—+D—O
| X]. =T'ﬂ l
Yo MVA AMVA FoMVA b=-MVA
G\ YokV T‘ Yo/[faokV G'r \AKV T,r Yo/fookV
il \ |:~.III oly f..-f'| f_‘-lr oM

2 AYD ¢ VYA ()

o o\YD g o ATD (Y
R R AR
SAYE g oAYD (F

\

\ _
a slajle ,_}.,Li;;.u‘_,.ii;;fg.u.ﬂ—‘_'- oA 5B 51 AU goe3 il gail gudl pe r=ef By b aw s 0 A

Yol g iz d wallbie g

" d - d > o2
i
O O O M{c; (Y
a h c 1
yexel (f

\
vyxe® (f



$3le 5 A ) glagols dsgero o (Crp) Jsb usly (G5 cudsb ) JKG 506 S5 bs 0 -A)
Claw! yuds B s p

r.-,"" f ""hr r=\:ssols glad
e
r
TE
()
LA
@ In T
B < r
YIE
Je
In -
Y
YTE . o
YA
In
A\
YIe
= (Y
Inv\o

ehio zhw &5 (Jype )0 abde0 jaae |y 0L L ojlgen oghS Voo Job a4 JUl ke Su -AY
(D =1/8D)) Gl slddeg (31 pie 50 oIS il ey 5 (slag o 3 soliul 350 clagssla

F
-
F 3
»
—
_.t
&
Y

v
ah

(v




1) axin 408C 5 ot A gane a0

oisly 4t 81 £ Jab &y iy JUES bas Sy o

il oligs Jlait das olgasl xbg Jas glucul 1 eud suss uilieel = Z,
el U o das glasil Sdg ddas glacl! lendl s (pdilasel =2,
Yol oS Z 8 Zoe 9 £ o p Jas LGN Coll oy () 40

[FJZ
Foc e

£

Lo

()

Y = |,I'l ?'Si:‘zm: {T

Y =+/ZscZge (F

8 il 318 1l 3 gols v Sl .y S iy 1) Bl ol (loule b ) JSB 56 4w s
0y o0 R Coglio g yie 1 glad
JUl g ilo 3 B ol gl gilugie pasks 8 Jsb b olisS b K ©jp0 & b gl S

A B
gy i 3 i pm B0 1y uils 58 g e d 1) Juib 58 Lagols dlols fiul plus T =[C D]

/O O 5

O | Or ol le o o
i
‘ Dy e D,. >

) D.,”.. i

1 ; S Dyy.Dye.D
—Raxye' +jymxye ".a.an W
' o 2
efrd
| A% A 5 P
REIK'H-'T +j"|'}("|-_'-_~r+a+fn\{ i) L \ {T
—4
v o
et rd"
Dy D
Rach-r+jr}<\.;."7_a_1n\/ \Y ~1‘r'r 1Y o
ETMT
h L MDD D
;Rﬂmﬁrﬂmx‘ﬂn T.ﬂ.h’l\/ bt 105 LN
—1

-AY

_AF



A5 S 0315 Ky JUS Bl sl 53 s s 5550 1y ABCD pages ol b JUissl bas S5 —AD
5 Splas bl g8 opl Caned ogu oa 8010 51,8 UK s alel 30 3 () e 39D p0 8319
¥3 38 (oo 318 il e JUil a3 | J5 cwgas o
A ()
B (v
C (v
D ¢f

b gl ot 5 s Lol g il (a3l Tyl 3 3o 58 Z= R+ X il b 56 5 JUisil b S5 -AF

(Z=AYR"+X") cuul o Jizi) 5l asadar 5l 438 plaS” .cansl Vig '3 Vg

7 -
/] o
_'_R (Y
Vi | Vs

2RI Sp 7|

igt.{_zvﬁ _ R_ (f

l'l vi
¥ Y

e (Wlouds axdgs uilisadl
T=vw & ]

J ()
& —\b

@ j I\
@ Yo =AY

[- &
J {T

o o]
J (¥
Ve o |

_j'1




10 55 o0 planil (2o jghiie do o 2 (50l 5 5L 5 eIl 0 )L Ay Olallae —AA
Sy el blii ansets g g8 056 5l ()
&85 Gl a5l g el s ailal aas (Y
Silse (lez 58T, a5l g 5ldg ailal el (T
sy adlol bla st g g5lae ol 95T, a5l (F

9390 95Ty (lgi Jlade wBb B0 plp ¥ Wb jWg il wo o mabled o ) JRG Oyad piisa 30 —AR

Dl 28 1PU Job5 )L 50 ¥ b SLdg fanl jada b cnl Ay 5le
F'*"rlf—’ﬁr

i
- — (Y
T‘—J;,'_; (v

V, =120

Sp

LK s
Jo, 8 S, =P, +J\pu
Vol
Sl IS Y b 5lily jlale g JSb aSudi 30—
—Pr
—U; (
_ (vsind,)
Sq L Qg =)} '
\ Y —Pp
XQ) ity
@ l (Ytan oy )
—YPp
7. =1 fi) .y & . 1T {T'
L=y Sp, =Py +i (sinoy )
~YPp,

(tan &, )



doaijlo by 5 Lhio ylae

4 PMOS s NMOS (glo jgiun 3l 55 (5] ON-TESISTANCE g Cg o 3l 5 pb CuF il a8yl 28 4 -1)
Togui oo oolaiwl olpile) Culi 4 o W aadi 40 g 9 tpin dswlxe (glp « 0SL Rl" s R, iy

(sl o0l sals LA IS5 o nand oS 51w CMOS sl o leialy)

—
d b — #* —
it = Bo*20e . tan = 2R *¥2¢, ()
Co>—14dC <43 pih = Rp™2Cy ph e
é tnih = R[i*‘q'ﬂ_u 4 lphl = ?.-R"*'q'c;:i_ {T
-l toin = Rp*4cs o = 2Rp* e, (Y
. t[!”l == R"I*'L.I'Rn . tp|'|| = 2R||*4Rp {f

e
o],

faldl 0 a2 p) &l 90 gl p & il gilw el -AY
Fi(wxyz)=>, (3,11,12, 14)

Fa(wxyz) =S (3,6,7, 8,9, 10, 11, 12, 14)

Fi=wxz' + yzx . Fr=wx +wz ()

Fi=wxyz + wxyz +yzx .Fa=wXy+wx (¥
Fi=wx.z' + y.z.x’ Fa=wx'+wz +wxy+x'.yz (¥
Fi=wxz +yzx' , Hh=wx +w.xy+twxze +yzx (¢



ol Cowl plas 0gd oo glitch ol ccl "lakad a5 static potential hazard L pj Jloe 0 -AY
45 ol ;}T 3P il ailigil 8 (g0ay8 4w gle nand gly g ailisil ¥ g35,9 a0 s nand
a Al 6 gl Ly g9 e g oo l_]T ol ylow ol oS

= ™ SSeul 0110 4 0101 i ()

— ose b T111 & 0111 s (Y

Ij“,o—. : w e u b 11104 1011 s (Y
l-n_—;,_JiD oSeal 1011 & 1111 s

ol plas ol 4 oy 51 M0 add 90 (5o (295 90 led i i jle p0 AT

.~
i |
00 — 10— 01— 00 ¢\
° 10
e — o 00 — 10— 11— 00 (v
. s 00 — 11— 01— 00 (¢
", = 00 — 00 — 00— 10 (f
Clk lo lo

P! paes w3 State Diagram U alal) ;0 alas oloy 40

ans o anis |y Ll overlap 3 100 5 001 gle azi) a5 el ppdle Mealy S ()
aes o et |y il overlap 3 000 5 110 ela a2s) a5 ool il Mealy S (Y
A0 a aueds |y il overlap g 010 5110 gle s o8 el sle Moore S (Y
dad o ez | Wil overlap 5 010 5 110 ele i) a5 ool sl Mealy < (F



4> >y Cadd) o255 WIW Cudid )0 WS 0 )l @ LET il g 6l 0 000 Sd> 5l p5 slae -AF

g (g0

Q2 Q1 Q0

Shifl Enatils
Load Enakde

metalin Shift Register
Ck D2 D1 DO

Clk

Q2 Q1 QO
o =—ld MOD-8 Up Counter

Clk _E:ii" D2 D1 DO
> | | |
0 0 0

000 — 001 — 010— 011 —= 100 = 101 —= 110—= 111 —= 000
000 — 000 — 001— 000 — 000 — 000 — 111— 100 — 111 (¥
000 — 000 — 001— 000 — 111 — 101 — 101— 100 — 111 (¥
000 — 000 — 001= 000 — 000 — 100 — 10— 110 — 111 (¥

flal plas € g8 slo 2935 p oo g Sle dlowi Foome AV

Z-in-d Decoder a 'l:"l

z 1 0 01 Vpp PAY
Y
y 1] 1D ’ U

FA A (F




foif g a2 Wil o4 Critical 5 b Race baluly 40 55 Jloe ;0 44

-

w1

S | \_h\\

i

azzos Race 55,0 a5 3 lacritical 55 Jae (3
.l Non-critical «f s,ls Race S L o (Y
e Non-critical s j» a5 2 )ls Race go Jue (¥
. ls Non-critical Race % ¢ Critical Race < jfa (F
£ 3uF o0 )l b o0lisul 3550 oyl plud calidls 2A00 o)l Jomo 4 o yowd (5l 5 S8 j0 -4
(0 <85 C8 (53959 9 09501 b 59y & 0] slb b3 41 ladaly)

2A00 (Y
Al - A13 16K 2BO0 (¥
bytes 4A00 (¥

M3 SAN0 (F
g r—e




anlgs 0010, 1011, 1010 (Conly & o §1) b plp cod pu 81310} jlude o s Coly I aw jo —)ee
ailas 31,8 o lude dx ol sud sals fLid JSCS b o o datapath (pl 59,5 5 cpl 3l e Se
foa s

1.5A +0.5B ¢\
Unrr:m [7:0] LA +B (Y
I.LIA+B
A+0.5B (f

3] /

v —
lﬁi’!&“ﬁ'-i: Bl |Auu out
A \/ B m %
010 [Addiaye)
ALU 2.0] Eﬂ E‘éi'
110 A<t
ALU Out 111 AnD iR, B

-+
—alf—

ofr:.a]

lacsl o (subroutine) aclipyj S gl sl8Us @ L8 cad soliiwl stack 1 byl 8l csew a5 CPU G 50 <))
2 Sl oo Lzl (0 1) Goyol 5l aalipn (e 3 00 03255 () (g pbus (5o (gl p0 cudS o
W CudaF ol geama aS) @ ol @ (Indirect Jump) i e iy 3l po Return o8 gl
S oo odlalul (Cuwl Lol anli
: parameter passing s nesting bl jl ¢35 Sk i
a)la pe |y lemal b by s o SIS s g ool Stack (sl sle opdle asils SLal5 ()
g halai | s id Bl b mes o lanal L s 250 sl wilg s level g0 a> 2 nesting (Y
By daslgs s 13 ee gl IOVE] slotall des g 395 plowil Wil o lEVeE] g0 u> ;3 NESTING (V
I8 Gasale et 8 2l 4 ae lagmall g ogd plwil Wiy e level G us s lais nesting (¥

358 5



14 axio

By e 48 gona (903

RFp L RFy g2 Jor 098 oo plil feteh Los 5l g o 50 b S0 10 a5 o U plxil b )oY

Register File A

Register File B

sl Ly plas @ )5 plaxil (SigSz 0 pdy (o0 ijge0

address space s w3l ol S 05 toggle L ()
Ol B by S VY gl oS Totate L (Y

data space ,» M5 _ 8 K o0 5 toggle L (Y

SUS il VP L_'F.,] Sk g A5 (550 SN ) colitl L (F

cal Lol

(T g 1) Sug S

..L'm: VDEI tﬁsﬁ jLJ; ,'I-A.!j Y L‘,J’!"j‘f i/i]] qu.‘lﬂjj LEIJI s RN Wi Jiﬂd.l‘ Lﬂ\dt‘_& Aot 1‘-..1'_} LJS‘;" JIM Jnﬁ "’f'r

1V 2V
Q
D, X D
10kQE  p
viﬂ':' ‘lw H i {"Voul
10kQ2 10KQ
A Ds 10kQ2
Dy <
]
1V -2V

‘:'1.:..;....}! L;'..J ]

Jﬁ_:{'l
Y (Y
f
v
Y (Y

FSIas (6ly gjlugusy Joo U adl b ol ol win R casglie jlaie 515 00l gausy e j0 -)oF
(o] ] olaS iz o prazeo 0 p)8loe ol w By, jlode JBlas (pemes 10505 D jee Ry L oogume

R
W

o
+ +
l“"il'l VZ

=

o

.

V:=5V, Vinmax=18V, Vi min=15V

Iz max =5 MA, Ry max =25kQ2

Pz'min s 1 mw

Yo
R 20 R=— ()
\Y
T
R =2y, K=— (¥
L



4 T |

: J
(B (oo AE goTma yae
Y' docin

S i e N BT Cuadi i JSU e jo )40
l’” - - J-iﬂl-'dqal-_ll ,, ‘. ’u-l a
] - fjur *u’ ﬁ)-&! JIM‘: ko J
ol Ap= v, “ Lloe sascs
n

¥l FL""" J._r!ﬁ LuJ.ﬂ.l

—0 Vot

Qy: Vr=25mV, =100

H 3 " !M a—'l"'
” L T & - i ) s L >
.I'JJ:JLI LrJLl-ﬂ'J*; B dilnﬁﬂll || I' 1I|1I

& S S Aol

Vee

g

A4

fg Y v
Qq

V(¥
Va= oo, ﬁ=m

—o01V

il

A out 315k o 0 shis —1Y
LY jylae Ay = L
A las S S "
] e - Mo laie

in




£l 4l 15 5 0391 LSy 0 b HbiLiso (5l giy 15 a5 KGO 00T Cug shto 43 -+ A
5y 0 300 e 03 laich oo gt 315 iy g JUIS S cygma i 51 31 355 ilulne 53 aifond ol

1 Vﬂﬂf
f Vr‘n+ N P}me

Ms |j|—><—]|‘_J Ms VY (A
Vn=m

Vo (Y
g 1.3=20 mA/V
e s LY v

g'm5.5=2 mA\V (Y

mmo—u; My M, ;ll—o Vin-

V
T out . e o . . S i ; ﬁ
4 5l A], I"'_ g o e yladio diloads Wbl Jled dml o s yasiaw 3l 5 Aot 5 IS jlowe yo -4
in
% Vee
1hQ S1kQ Vi |
@ ga=10mAN ‘
Q: A=100
’l-"'ino——l Q1 i B0 (Y
—Vout
= Vo (¥
W

1nnnf 9000 Tmun Vo (F



Adlond Wbl elill Aol 30 goag Luse b L2 ygius 3l 3 dadd o ;5 v ALl e lllS Lo adl ylae 33 <1)e
SR E e Al 0 g 8083 (b bl LB gl Bl 5] ¥ ylaa

= V
¥l 1:1.1: ﬁ‘.ﬁ L.LJ.ID af ,‘iﬁ. = +[F ‘H.dh‘-l EL}‘JE oy JI..Lﬁ.n
in+ in—
|jvﬂl:l
Yooo {3
_omn-'- Iﬁ- 50 -[T
Yoooo (f
Fl_‘ T Lo O B | {'f

JTsssl Ty sl 52 e 3 Wlsunds oyl £LE1 4ml 59 55y i3 Ao 53§ JSL5 88 g ke 33 1))
T 513 0 40 Slaike i JEIG o Usgiams 5155 w0y 3 JUIS Job rgetilgie 51 31 095 Solmalne 53 an

Sl S il 5T Ay = LU
in
Voo
Ri=1kQQ 0.5kQ=R; Yo ()
—o + Vout — Va=x o o
=20 mAN
VDO_IE M1 Gm1 Yo (¥
Rs Gm2=40 mANV
Vino—iW—i | A To(f



TY axio 408C By oot AL goxe ygu )]

:'J'E _,’r..u.;. w‘ J.inn,.l.;rl h. LJI"F é_._u.-n 9 J.t!m.k;.r uul.tl.-l EI.-.::I* ﬁﬁ#‘h JI.'-‘I' LﬁJW}J]f doodt )Jj LJL:J ;,L.lm Jﬁ —“T

%
sl ol wiz Loy o Ay = o
in
Voo
'h;+;1MA foo ()
—ﬂ——u Vnut :
on Yoo {T
M1 JHovs Yoo (Y
lll—@—lmf— R1$1DE]#Q Ves —Vmu=0.2V Yoo (f
I';;n Mz I VA=DD

L szmom

al JTows] b o aais g wilosds wll Jled ausl 10 W jatiuw 3l 5 de g ) J5h saiiS Cuadi jlae jo —1IY
foul 4wl p (ol ol i Loy o - ¥ B gl puils )3 jlude

VDD
R%mm Ri=2kQ ;
Ci —0 Vou =— i)
i——¢ i, v :
1 Vo= =
RFF Rszm :2. :ﬁ - im 1Dm:N 100 v
5 17 Va= oo, Ve=25mV, =
Vino I I, a v
10kQ2 = — (r
Ri= 20kQ f C; v
1"*49 T 104F ¥ (f

ald jlade wmSlos ol g 8 b wlp Fig (59435 5hdg Jlade Sloe p 3 JSG oled sdddS uad low o -1F
Sl cdg iz of Fou o2 955 5Wg oylie Souigu

Vop=5V
= Vmo_! My 13 Cox(WIL)1 =25 mA/VZ »
Ih(¥)1 mA v (WIL);=30 (WIL); "
1005“ (Vs —Vin)z3 =1V (
Viu=1V ey

M J———E M. =
Vp‘=m T{?
Voo=-5V




(Tgl) g.ﬁ_;.q.ﬂf d"-"gn'-ﬁ’-”

30 diwd adadis prba Clwnl plud ) IS0 Silfog Sl o 30 5 poxin Cond g 049 (590 Alolre 110
Dyt gy gld (FoiSTy g Culd Jf ja g dlud 50 90 — ol Ol 1 g ol A Licaond plod
sud (askidng J5b )3 2la Lolsd Job \Cuwl ol T 5T 51 003)38 b o il g N 2o posn j30 Slaei

7 |
W, AN' 17
I B ] (\
» oy
(.__ [
’ A wAN"g 1"
“g i T T i\
d
— M, l_ o
Y X'
_BANTe T o
x L1 .XT
g Lw =(1\—Y0) :nu,ls WAl B e e AT A 9 Silfeg Sl e S g8 -)VF
3 . Y

4 B0=0/8 5l e gl @ (Soilfe yu) (Sillie iy b oud dolue 55501 Hladie bl cali g ol
ol Jg3 iz ol =0
o )¥a ()
Vb (Y
¥
F (F
Wy po1100A plya g as 20 Yooorpm e b aililas S0 o b eadinnss Gl y2 9851555 SS9 1Y
sl Toarpm a 95155 e pow 51 am0 0 bgoi ol Colil obl Cuoglie S5 a5 5L 4 YAV
W] ol 0 /) el Coglio 109 oo iy Wiz b & 0l 08le Jaxd oylad (gl 0810
YEYYA ()
AYYYA (Y
VEY 1o (Y
\EYFo (F
38 (ool jldg aF Cowl sl pulild 55ab ylaae Caoglie (39 o0 0l 52 ol e s b Sl (oil 5 SO VYA
o3ld L1381 1Y 0 ojlail 4 ylojas yebody Cils (ylin Croglin i g 593l 5 sy 100 aded (5l
ol g pelnzr B (55U 30 30l Cl FUS o0 ek iR 593155 (5 S5 09
b e talz8l Ve a3l & shasete IS4 5 JEe ()
waly oo alial LFF ol & dadeiae SCG 5) Jies (Y
Al Ko diaste 55w o) b Js al s tuliBl Yo 51z (Y
Syly K dasets IS5y o) Jade Jgwil oo ol 7 Ye 5l e (¥



Canglic g Yo ofd S 205 Cangliin cand By = Yoo [lp &)50a de el 4ol 55 S 3b e dakdn -4
P! yusl wizr ( By — 1 duadidio ClF 5l aball) ool b y2 Siow yludio JiSToe ol 2000 )]
& ()
YO (Y
o (¥
Yoo (F

) 095 (ool Sy Julf Jb 25 9 )l Sdlo 50 g oal ouils o (oli Catpur b ol Sl iggaS 59il 5§ 1Y
3 Ogbi g0 oWlS 1> Lat yu plad b g Lo G 30 9 ool ABgio jail i) ()5 WigeaS) 0SS o ddly
Isuzmo y9il) 3 O3dis P98 eyl & Cid (Fman JLail Cqz 9 g 5Ly Tousme 4T (gl
4 3991535 9 i, sl g Ldg Al M WLdls el j0 S o audgi jb o Sl ja 15 055 b Ll
¢ eeresrrsessessns NS L ) g0
Bl oo BU 5l - wile el ()
Al oy0  lati - wilo o Sl (Y
laga (Bl 515 - g 00 oo (F
Koo o Jladi - ogd o See (F

W ST sgd oo adai ol alals b (pwginw jllg o 5l Hlhg Sl 58 5T gilejgiuml p SO -IT)

W
‘fuaﬁagL:Jij;.,_.:-_,._:-r— alaly S pluS adbil s uilS 5 1 g s Ol

w ¥
f

A &

(Y 0

-n|ﬂ

(f v

¥ R |

3170V auw b g BoHZ g YooV 5 U yailoyghunly 50 9558 9 wilowy SLL bl woys —VYY
! Bl e i A oS o ) Fo Hz
¥#, Yo ()
FY . Yo (¥
YEeTA (Y
FYeva (F



aSI\Wo Vb o adis gl seile sy gil @jgon |) FAoV /1Yo V i (T jailegiuil i S
ol a jeilojghuily o WAL o paiS oo bad Sg Wikl FooV s by Gl 8
sl (S#0) lusy Slo 95,0 40 b ol lai Tusl pluS «)sile giuil 5

V=600

V=480

‘Hrillll | :“ T &

sl saay Conalie il himsiorondh pmmain yitay g S| Do BIE 3 o, B gae
=9 Oy pblad STl VP Q il aSe s o T (Sl iliST) 90 NQ plp il
29 Gl eilael 1 Geuss aBlal Heig) Jlae 4 Wb pbl Wz o 7, 1TV Tpm S pw 50 oy 3l
D9 g0 IS po

s Y ()

o/ ¥F (Y

o FA (¥

o FY (F

03k ol Jol5 jb HalidS Wl a0 (gilailely 5Ll AFForpm g 8o Hz U aw oLl jeige S5 40
Pl plaS (om yii jgeo 42 TPM s> 2 j9ige Hlauly I8

Voo JIVFFo ()

Yaee VYoo (Y

Ydaa JIV1Ae (T

\doe JlyeAe (F

el b s 9 511 Vo KW (6095 (lei wojliw Jlail b (ol i 0 daw LA jaige SO
9l oo Sl oS oo )0 S je0 aldd 5 90 A0 Caspw b g aiS 0 cdl 0 do Hz
Cags walas Wilg wiz Yl bul il Cod jai )  gume GLAL bl Yoo W aiis Slali g Yoo W

YL ()

Yyd (Y

FAL (Y

Yad (f

-\rY

V¥

A

-\YF



» ui Jg=o 5 '_pjT, wlbaixe r-LLg.n 3 YL J,.b g d &LI.J'.I dy LJS.:\J Jld&!,.‘{.uul uﬁ;,f L_;LIJ.LbT l.L )S'J.n -\TY
Y
o Z - -
Gl il M:Mnﬁ:ﬂz Cge & bpal ool Fud seblao loy 1 ol Godaie Z 52

Tl plus (X,0,0) adadi yo lar.ni il a0 glalold Jdﬁ b lie

b &da galucio Slin S dlgd aw jo () ddgl jL 9@ glad & SO b (e pl) 13me glley 2,5 4w —\VA

Joli Cll> 4 dcgome (ol U @aiS oo Joaio o) & 1y Jgl 8,5 Il ailazs,$ 1,8 L alo

3 £30 WoyT (gl 1) I Craod g S o0 @8 (o 31 1) 055 il (3T 51 o 3 e S Lisalg 2
Wbl L>>a 0l (28 Yol plas pgw 8,5 (59) (ot b oS (o0 150 pg

2r-v3y) o
L TaRE

da da
Lov—vdy v
qu{ L](

A
d a
—(¥-¥=) (v
dralt=Ng

T

d a
Y—Y—) (¢
q T{ LH

S 39 dogi 3 3T 5y Jalo Jasb s S Sjalone 33 JKB 50w Al Sy JS e YA
Tl plaS Lok puw g All> fpn  blade | wiliS guil 8 jlail ol cjlgur.i-pn.i.!)-: H ok e g a2l

Ha »
——In(=) O
¥ Y

i EJ. a
p ““In(2y
¥ T

ia
= 1n2) o
Y1 Y

U a
- In{E} (f
S ¥

-




Glise las UG a6yl 51,8 (X, ¥ ,2) =(0,0,d) ahii jo—q glakis jb g Olaiss luw o FQ glakii b

g0 Oylg—( JL A Z jme p @ild Sjgo dy WS 0 I TG GLZ e b O Lglj L a5 S sl
Coww! yoi> 0 jlade

o
cos ‘[-] (\
1‘

Y
cos "'{—] (Y
I

v T

(=) ¥
'F

cos
- F
COS 1'(—-] (f
O
IW by b 2w by lgi 6 o)l e gilge g Vb h o T=1 2 s ()b S wiiles

dF _ i . A
fal pla8 = (s ol g sl 2 0)ly g5 00 8 J = .]ﬂaz(;l*l ol JBe

p:ﬁ [=3-] -1 W s
— e o tan T (—)a ()
I v n vh ¥
J b1 I -
r J‘l - —‘| “ -
¥ )_II —?L‘ﬂ] (E}av (Y
h" / - wlil W
¥ — = = = R = tEI_TI {_}a r {lr-
e nth th ¥
W ] J
=& o @ t' - W~
—tan (—)a_ (¥
v1th th ?

oled 4 glalaii jL S 1.l (Fayio (>0 (22 L) L oA Elad & (algnl) 1h2e Uil 8,5 S
i gladols az yo Blas wl glalaii ;b (p! e H90 gy @ blw) 85 mhaw (Susp 511, q lads
Fogu o L o 30 Ulwy 8,5 (59 (oo gloyly JBo U0 puF 4113 Ulwy 5,5 35 0

d=ﬁa (
d=J£_sa (Y
d=‘+\£a (v
Y
d=r+ﬁa (¥

Y

¥

-7

=¥y



Glaiie Wilxio o2 glad 4 G 2 opl 2o dw 3l IS0 aile I S0 58 b b ddis gy SO <P
3 g wlatss o jo (IM=m 535 L) M el b woblias ol g0 51 conl sl LSS
lawl alus l!-"h: g .}Jlj 59y sz J'h.ﬂ el ol cj‘g XOZ a._uu jlaond S

h iu M:‘::Dl{éz_éx' @
y.cm:]\/? .
—_\;a_(az_a“] (Y
= ““m—"[ﬁ{ﬁ B\
VFa yof
pom Y

(@, +d +d,) (f

G U asl jods a Jsls glad b fog Coll Gjae 5o p ) S50 )0 sad e0ld 4LiG jemme pb LS jo —YYF
dxlg o So 28 ol 2l 0y, 1,8 Eh S ldue 31 B fg50 (S0 58 ldes G0 4]

€30,5 & uad LIS Job
b

a=— {\
e

ﬂ:_..l.}_. {T

Je
Jr

a=—~"h (¥
v

v
a=—b (¥
'f

J,.b 4y B 3 A bl Jl [ W odsd u....il."..ﬁ',a.i-'i -N'T.lﬂ‘}Jj‘iJ‘:’ ¥ ‘_]S.:G U yeeo A |J l._fj.l.i Jl...n.-.p e Jl,.i J-r —\Ya

il ,-Iu.‘-‘ ﬁ.HJ.ﬂJ

- o =
a l-l,,ﬂu{

_{_ Y\ma
(Y
T G
il T TA\Ta
B 20 ovee ©
Yoo

+£Ja (¥
T



L ) LR MC s = - .‘.I . -
ng‘:T‘ h@hhﬁh@@ﬁ,}ﬂp!‘:T—r MIAJ%HJIJIWJL!‘HJJL‘J‘: -\r¥
m
MpE ool ooy Lol Ul dmio g3) p @ile dad (pl Conl 43,5 12 h=Ymm culzs L
Wz ooy (gbilwy Ao b le dad I pla Jad (gs) o duds oyl (JISs ool 5

C
il u_.,r
m
v
¢ —— ()
i_ - L L * & * i“:"‘#k T {
h P =i .
T /fffff/fﬂ//ff//f/. ? (
0v T
lF
v
— (¥
Y

ol pm=ma, plildd L oG Say colgie umblie glaohd g0 JIB glad o IV
e azrlg o Lol slaad a5 wiloud o597 cowd 0 S-S jeb a h gl )l g it glad U JSS gldilgam!
alige H 1) JS0 glailgind asb ol 3550 33 pmabline lis i ol N S50 loa Sue

1
2313 oigrk 90 gl olasi g 00,5 T ey 1) J5G slallyiul &aol ool £l s) oo 9 glad o0 (951

olST oty H 1) sy (slilyinst 4ol 35 50 50 cumibolidio line G 51 0 o Ll o oy

|H,|
Yol plas | [L—_
)
\
—
T
\
— (Y
Y
AR
v
Vv (F



408C

) axdo B3 (e 48 goxa (yg03]

sud s 305 S5 ylisLus sl U By JSit g LT s geais o5 caslg g Jabo s Glsy dskad g0 51 =1YA
sl padidio Slul & as i b .39 0 (2,2-V0 9 +V0 dslad g0 /ol S0 2501 Jonily ( JSS 3ub Sl
Yol pf-.d'ﬂ MJ.} GS".?‘S:'" J‘.ﬁ""“h‘ﬁ th.ﬁl L

\
.. N __ mﬂ
_ I . 4 eV m+t gh(—)
! L=y a— (=) T e ()
b= T sh(—)
+|_.__§’__r:‘ a i
44 m—1 qh(ﬂ}
"‘r'v - o E ﬂ{_”T _T' (Y
e 0 I3 m=y\,%.4.... A i
— P —— sh(—)
Y
v m—i
¥V, = mit
zn‘r—’ﬁ."&".e}....at_"] ¥ 511':,?:' (Y
v m-+
| = mTt
Mcne —=(-) T shtl ¥
M=\ 7.4, 111’1'[{ ) = ¥ i

e eyl W e wP et & ldeddo

b canbiin (331 oo 98 Whiolh T 38 4F Cannl 00l 00 liian] )5 spamnins S 51wl glalino udd g1y —IFR
gle F1 50 S caal Y OUF plp il Jol Cod )b vg3939 pavs o )0 .05 (oo yaaid o Al
SIS S yh o Dol i L deoyd TA Jolai a9 (pger 90 Aol pad Dl pandi (59959
€l Ao 3 iz Al 2 3O ggmmian

Yo ()

Ve (Y

Ve (Y

vg (¥

slom & sl Gy bgkes i, =0 YHA (lise & plal> ol p; J56 ECG suis ol o
Cawly 5l @ g0 Soud aF (A 30 Hlew (W (53) e B (Vom) F e e 55 .00 )8 o0 Sl
i i (Y o) Wbl o ppney R Congliln @ yb 51 ol gy a5 (1> 5 () Gl el i
& Hz

_(J)id_

jfNa

~\¥F.

Yol plos

YomV g \F 0V ()

u,,(\o

femV g YYUV (Y
vomV ¢ FapV (¥
YomV g avuV (f



DC i O wjgeo a1y ad ploals g g jluie LVDT G g gudlass a5 Jjg0 30 -1F)
Yo ,5 salaiul g8 o jlaw plas 3l il aslils

= =T
’ jﬂ T

JS.A:;JQ .w‘aﬁ“h&ﬁuwmghﬂfdwl j!d'.'l'h E.!'F JE&JWQJQMJM -\FY
.J,L.'Lj JLn.:T L+| .d...'....'::'l.-_l‘:n R .ﬂ".ﬂ 3 uL..S.I ﬁ..n!l.l'i..n ¥ g .JL'Lj Jl.u:'l j1 J..ﬁ J.:...E'Lfn saslis s

S (1l Job et ST .digdi 0 Job pals jlao Re g Ry g (Al sl Ry 5 R slacalie

Al ¥ OIS g ST a9 10 g 95 7S sl Jabo 1) ol pr 00l Jlaet jLid 4o  ceglis
Yol g iz V. Ol pudi ]300

U
1
"I'i

i

L
V0 (Y
L'If.lT' {T’

! Ji'h_-ﬁl;un 2 j_.}l.ﬁ.pj'&p'..xf o Ll EMG JL-‘:.HA i:J‘:’JIJ:J'.',jE.';'ﬁ -.:-'JJS-:”-"-‘"?L‘ -\FY

T, =ToUs Tp=Tms (Y
T, =TUS Ty =\OUS (¥

T, =Yms T,=Yeous (¥




25 9 il A gl il Job slaslive Sols' oo 2o (sl 93 R g R () JS o
4 S 1 38 e g il 90 2 Jab g all Jolad Lo o el i STl Bl bnT 5058
lul plas g s 3 (29,5 §Ug Zemmo jlado gab o il

+F ()

+7 (Y

—Y (Y
—f (f

Y o¥ dbdms pu slis Laiload S e jl gl and glalle LY g ¥ ) alidoes aw o S50 0
S e el 3350 IS g A Comd g T g ) AlBAs g (gL g il 9 U5 slaggr A
Cal Ly o i > ol g0 VD g il baipe Jola 61,8 0 31 v & (JSG 50 0l sald

V. kT .
| > (—=YYmV ..5 282

i q
G} —to
. OF (Y

|KCI| =1 | KCl| = vy

[/ Ll Lol
[CaCl]  [KCi =a. MO vy (\—In(Y)) (f

erads g JUL (0l 5L 51 2 () JSB) jhe 5L B (SA) g5lad pwgiamw o) Joe Joily 5o
5 50 eadiesla s Jeusly polie 4 azgi b gl oo slanl Jalu 510 i pulS slayg poaes g
slid Byb alas comw d wad yi 1 F U 50 el g igettd 9 (phdl)) S po Slapl e Cu

foaw | Jalaw
E)L.‘;' = EJL’;' ()
Jsla ozl (Y
z,l5 - sl
Usls o Ll (f

+YemV

\FF

AL

-\¥¥



Jalw slis Ly« C 5,8 ol 2, 50 09580 S g gladocd 09,50 5,500 O 5l eolawl L -VFY
s Bl ugSan gL Gy Sadioe Cusll F oS LA (JLOW SaiiSio gl by g Bl
9 ks o slyer & cud i € Jolw glie conl sud ol vn =—=FYOmV o |5 =uA

22 Jobw )l o glagg cdale cud LIS o9 JULT gl Jla8 il w3l g 035 pdySgdi HIS
mMol

s> 95 adub OP-AmP) el do Jolw =10 g0 J5 e cdale ol cas 00l pj Jeue

VBE

oo o AR O ER A i me GH R
(S g0 coni 1 = lsﬂ{ W atagf 51 ygtans 3155 59555 35 by 9 9gdige 239 JTows!
'k

mMol AN
L
[Na*] Ao
(k"] bo Wy
[CI] Voo ?[ -
Yo ()
doa (¥
l1;‘:::.: {i}c- FYH) (Y
¥ pk'!' "
kT, In(yee
=ty ( }{f
q TXe#va

a o Jolar 31 b ol duldaiiRY g s Cannni Jaih a5 piisBaid LG Sy Uiy g0 (sloyyg cadalé —VFA

aiiE i ; o I S T - & G PV
ety & Jelmo 7B g Ul 50 [Ca' 7| e clale Jolai @ o 51 g il oo ) JS0 D50

i el il i 2 g e 2o

YYA 5 VEY ()

[CaCly|=YoofCaCly =Yoo Y&, YEF (Y

mMol mMol VY o YYA (Y

L L Y$P 5 YYF (¥
|[RCl]|=Ycco




a olej jl gladazd o V‘I" 3 V\ slejldy polis glooos Lolai slhodlls Couedi pf pj 5 0 -VFA
Sl Cdg o wiz alazd cpl po AV jludo il oo Sy N g VY i p

o8 ()

S A (Y

y

O Yeho (¥
~

obj b CMRR 9 YMQ (g35)5 (wilagel 9100 4 ply LS (0F b (Lol 5005 Coplll Sy 10
Cawd 09 mS)l Jlai! uilosol 1 el 0uls Jog o @ ECG 5T 0l &t ) S50 3ol
Jade il walgls Fo conly gl uilal g p2lghs To o Cand uilugel ipplals 80 Conly
(log Y=o ¥ ) fcunl plaS b o e 3 AT CMRR o 55
R, =MQ , A =1oo , CMRR =
£ ()
Fo (Y
TF (v
YA (¥




| — __|__ _ L | __|__|__ _ I | Je— | ||

=

r

B B

||

T T 1 W 1 = r— i— /1 |

I I = i [ ey | I (o

]
:



1of1

http://result2.sanjesh.org/keyarshad9411/NOET/Questionskey.aspx?id...

1394 Jlow aiwsn U sy comwli,lS wgsl asl auls

1394 Jlw Giwgas U duisy] wwlicis; 1S Ugo;1 audsl anls

ol ewl @d)S 1,8 Gusiw 0lojlw wulw Sg,  wVlew adsl 3dS lw, (sw 1394 Jluw eyl (sewlicin, S wgesl s 0auisS &S i wldbgls gMbl @
Ao e zhiwl Uldbgls asl, S Ol Gwlwl 1 8 aups WVlgw sulps IS Uk Lo g Uldbbsls Wb sl 51 Gy cowl sbiwl JB ue adgl aulS
@ Gt Sowles)s 9 Jlw)l el @b 51 www.sanjesh.org Giusiw OlosLw culw @ ag=lo U 4/12/93 u,U b ,sSlas awles o Jilod wjg0 s
Sloo @ 9 2w adlgs wdly,s ol b 5l has Oldbgls Wl cowl 5S35 a4 03V awmles o183l cwl 03y3,3 oslol Wk ol wdl,s Shy aS (swyd Juoss
e Algs S aran KSo> Bub sl bl

a>,i9> g9 bl i,y pU v bl A, s
C Gy (Sowdipo ACgoxo 1251
o, louis L o, louis S o, louis L o, louis S o, louis L
Jlgw uxo Jlgw Quwo Jlgw uxo Jlgw Quwo Jlgw uxo
1 4 31 3 61 4 91 3 121 2
2 1 32 3 62 2 92 4 122 1
3 2 33 2 63 3 93 2 123 4
4 3 34 1 64 1 94 1 124 2
5 3 35 2 65 2 95 2 125 4
6 4 36 4 66 4 96 4 126 3
7 2 37 1 67 2 97 2 127 4
8 1 38 3 68 3 98 3 128 3
9 3 39 4 69 4 99 1 129 1
10 4 40 4 70 3 100 1 130 3
11 3 41 2 71 1 101 4 131 1
12 2 42 1 72 2 102 1 132 4
13 3 43 1 73 1 103 2 133 2
14 4 44 3 74 1 104 4 134 2
15 1 45 2 75 4 105 1 135 3
16 3 46 4 76 2 106 3 136 4
17 1 47 4 77 4 107 4 137 2
18 3 48 1 78 3 108 3 138 1
19 4 49 3 79 2 109 1 139 3
20 2 50 4 80 1 110 2 140 4
21 1 51 2 81 3 111 1 141 2
22 2 52 2 82 3 112 3 142 1
23 4 53 3 83 2 113 2 143 4
24 1 54 1 84 4 114 4 144 3
25 4 55 4 85 3 115 1 145 1
26 3 56 2 86 4 116 2 146 4
27 1 57 2 87 3 117 3 147 1
28 2 58 4 88 2 118 1 148 4
29 1 59 3 89 3 119 3 149 2
30 1 60 1 90 1 120 4 150 3
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