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

sentence. Then mark your answer sheet,

PART A: Vocabulary

1- Before you —--—-- to the next question, you should take some time to make sure
vou're happy with your answers so far.
1) prescribe 2) precede 3) proceed 4) preface

2- My first day of babysitting was an absolute -—---—-- ; the kids spilled food all ever the
kitchen and they wouldn’t listen to anything I had to say.
1) invasion 2) enigma 3) condemnation 4) fiasco

3- We were very unhappy with the --—-——- way the moving company tossed our boxes
into our new house,
1) haphazard 2) impatient 3) initial 4) neutral

4- The author used - —- when he said the dog was “as big as a house.”
1) shortsightedness 2) hyperbole 3) precision 4) pretension

5- 1 never thought you would get so upset about such a --—-———-- matter.
1) contradictory  2) consistent 3) colloguial 4) trivial

6- The police wondered about the man’s ----eaee-- for committing the crime.
1) inhibition 2) motive 3) impact 4) inspiration

7- While most club members have agreed with the decision, I expect Ricky to --—---—
forcibly.

1) dissent 2) vanish 3) avoid 4) abate

8- “It is my firm -----—-e- ' said the candidate, "that family farms must receive
government help.”
1) speculation 2) sateguard 3) conviction 4) deprivation

9- You’ll have a better chance of finding that unusual word if you look it up in a/an
meemmmeeea (lictionary.
1) skilled 2) publicized 3) cultured 4) unabridged

10- Because the hikers planned to reunite at 4:00 P.M., they paused to --—---—--- their
watches.
1) illuminate 2) reinforce 3) synchronize 4) chronicle

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.

Herbicides, also commonly known as weed killers, are pesticides used to kill unwanted plants.

Selective herbicides kill specific targets., (11) === the desired crop relatively unharmed.
Some of these act by interfering with (12) —---—--- and are often synthetic mimics of natural
plant hormones. Herbicides used to clear waste ground, mdustrial sites. railways and railway
embankments are not selective (13) ——-—— all plant material with which they come into

contact. Smaller quantities are used in forestry. pasture systems, and management of areas
(14) ~==-—-—- as wildlife habitat.

Some plants produce natural herbicides, (13) - the genus Juglans (walnuts), or the
tree of heaven; such action of natural herbicides. and other related chemical interactions, is
called allelopathy.

11- 1) they leave 2) when left with 3) while leaving 4) by leaving
12- 1) the weed of growth 2) the growth of the weed

3) the weed in growing 4) the growing of weed
13- 1) and kill 2) killer of 3) to kill 4) which kill
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14- 1) where set aside 2) in which they are set aside
3) that set aside 4) set aside
15- 1) either 2) such as 3)or 4} includes

PART C: Reading Comprehension

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

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

PASSAGE I:

A crane has a lot of different controls. Some control the movement of the crane, some
control the movement of the jib. The accelerator, brake and steering wheel control the
movement of the erane. The accelerator increases the speed of the crane, the brake stops
the movement at the crane, and the steering wheel controls the direction of the crane.
Three levers and one button control the movement of the jib. Lever A controls movement
of the jib, lever B cotrols horizontal movement of the jib, lever C controls the vertical
movement of the load and button A is an emergency stop.

16- A/An makes a crane go faster.

1) accelerator 2) brake 3) button 4) jib
17- The steering wheel .

l) starts the engine 2) raises the load

3) avoids accidents 4) changes the direction of movement
18- The raises the load.

1) brake 2) control A 3) steering wheel  4) jib
19- If there is an accident, the driver of the crane has to push "

1) accelerator 2) button A 3)lever B 4) lever C
20- The load is raised or lowered by .

1) button A 2) lever A 3) lever B 4) lever C
PASSAGE 2:

A typical pressure measurement system consists of a monitoring device, a generator, a
back-up generator, a relay, an alarm, a control panel and a visual display unit. The
monitoring device measures the pressure in the pipeline and takes the information, via
the relay, to the visual display unit. If the pressure reaches a preset low level, the alarm
sounds and alerts the operator. The operator can then use the control panel to initiate an
emergency shutdown. Power is provided to the system by a generator. There is a back-up
generator which comes online in the event of a failure in the primary generator, or when
the primary generator is undergoing maintenance

21- There are components in the system.
1) eight 2) sIX 3) seven 4) nine
22- The information is fed by to the visual display unit.
1) the back-up generator 2) the monitoring device
3) the relay 4) the alarm
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23- In case there is a power failure in the system, the becomes
operational,
1) alarm 2) back-up generator
3) control panel 4) primary generator
24- In case the pressure is below a certain level, the system is by the
operator.
1) backed-up 2) initiated 3) maintained 4) shutdown
25- The purpose of the whole system is to - pressure.
| ) measure 2) monitor 3) relay 4) control

Drilling mud is a mixfure put in a well to control the pressure of the reservoir fluids. It
also cleans the drill bit and the bottom of the well, and carries cuttings out of the well. A
mud engineer is responsible for the drilling mud. He changes the mixture of the mud to
suit the well.

Water-based drilling mud is very common. It contains fresh water or sea water, bentonite
clay to give viscosity, and barite to give density. It also contains chemicals that the mud
engineer changes for different conditions. To make 800 bbl (barrels) of a water — based
drilling mud with a density of 12 Ib per US gallon, mix:

fresh water 672 bbl

barite 1552 sacks x 100 1b
bentonite clay | 104 sacks x 100 Ib
filtration agent | 320 1b

co-polymer 120 Ib
26- According to the passage, the drlling mud is used for major
purposes.
1) four 2) two 3) three 4) five
27- We know from the passage that the suitable mud is selected according to
1) the conditions of the well 2) the mixture of the mud
3) the size of the cuttings 4) the mud engineer

28- The second paragraph mainly discusses
I) viscosity and density of drilling mud
2) the contents of drilling mud
3) the mixture of water-based mud
4) the chemicals in the drilling mud

29-  The main responsibility of the mud engineer is to ,
1) suit the mud to the well 2) suit the well to the mud
3) control the mixture of the mud 4) change chemicals
30- We know from the passage that, in order to function properly, drilling mud has to
be enough.
1) dense 2) pure
3) viscous 4) viscous and dense

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

NPT 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

g olusly

398 (Gl po STl el {a, 8, b ) Dgge 4 YU gl 890 LF gl auli &9 (g pw ul o Y
ol plosay il {aj,an,by} Wiy g(x)=f(x)sin" x

%[ﬂ,l-i-ﬂ-;-] (
| .
;[El,l-i-a.r_l (Y
\

?{aﬁ—ar] (v

|
?[ﬂm ~ae) (F

f(x+1) =1(x), f(x) =sinTX wgloo 2l & )88 g v ang b VY

o <)
f(x) . f{ ) cosYTTX + " cosFIx+...) 5
() =———— 1 sas ) - w &
T T XY I '
flowl plas g(X+1) =g(X) , (X) =COSTIX glie Al 4y 58 &y
|.t|-:l
Y
i 2 - §
g{X)=—+—(——cCosVYnx + costmx +...) (A
T T AXY X
Y F }
gix)=—=—(——cosYnx - COSTIX +..i—.) (Y
M T AXY oD
Y %o ) \
g(x)=—+—(——cosTmx —cosfnx +...—...) (¥
T T XY Y
: Y. % 3 \
g(x)=———(——cosYmx +——cos¥tax +...) (¥
m W AXY X
ax
: e b<x<e .

o X ﬁldlﬁa HL..J ﬁl.ﬂ
e{a—iw‘rc _E{a—imb
. 0
VYA —iw)
E{ﬂ—iw Jc _e{n—iwib
= (¥
NYm(a+iw)
e{a—lw}{: +E{a—|w:|h

ﬂ{a —1w)

e{a—tw}c

(v

+ E:{a—lw )b

; (f
ﬁ{ﬂ +1wW)

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



361F

i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

o oa |y

Sl plas ol f(x)=9Y—| x|

u, =u,, +xe' +sinx
u(e,t) =)

u, (o,t) =¥

\ | x|y

0 |x|>¥

U = VO Uy

!y u[%..‘i} Jolo {u(o,t) =u(m, t) =o

“{3‘:10) =1, “t{xiﬂ_}: &

V< XY 2l dyyed J1 80 50 A(W) lade —YF

COSW —COSTW

W

Y{COSYW —COSW)

nw'

Y(COSW —COSYW)

W'

COSYW — COSW

(¥

(¥
W

c<X<T
t>o Zoo dlolas 3o YO

A
3

o (Y
VY

v
_{'f
Y

ol u(X, 1) = V(x,t) +hi(X) piic i ool 28 L Y7

Sl 2188 (X)) 2ol a8 oS V gl ySiod 6350 Ll s b oy€an Yilas

\—e+cosy ()
-\ e<4siny (Y
—¥—e—sin} (Y

+Y + e —cos) (f

a"u ' 9w
31 ol sl F——— F +— =0 Usles Wlg Sy TV
dx"  oxdy oy’
u(x.y) =e™Y
u(x,y)=e™ ¥ (¥

u(x.y)=e*""Y ¢r

u(x.y)=e Y (f

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



Y axieo 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el
| | . du du . .
alas )‘!l..'l'f -u{ﬁ;‘:’j:lﬂﬁyt:’:\ ol s L!a—‘l'rﬁa:'rﬁ u.in-h).-ﬁ alsleg 1.11_5:- uuﬂg'hr o -Y¥A
X
Sl
P 4
U(x;s)=——e " —=—— ()
ki ¥
5 5 5
Y gt Y 1
Ux:s)=——e ™ e e
5" 5 s
Vs )
U(x,8)==—e """ =—=\ (¥
o ,T ‘T
5 5
Y —ex Y ¥
Ux.s)=——e " ———— (¢
S s

V=104
Bl gl < {H_—i}“” TN vt 1}

i1!']:
o
Y
. JL
_I_
—_—p T {'!I"
Y
. L
e ¥Voqr
T
—leT (¥

ply £(2) olT Lol 1*[1,3'}=31}'T-T1r+f1y 3 o b G f(Z)=u+iv oS o8 -Fe
Sl plas
[“(z) =\Yxy +¥x +i(Fy’ —#x' +fy) ()
[(z)=—=\vxy —Fx +i(sy" —#x" +¥y) (¥
f(z) =Vvxy +tx —i(py" —#x" +¥y) (¢
f(z) =—\vxy + fx-i{?f —ox" +Tv) (¥
bl wlaixe af BC 3 AB lss)lb g0 3| JSKliw e g9 f(2)=2 &b JI5060 -F)
Y+rvi ()
YY .
= Y FLY
v
Y—¥vl (¥

o
—+\F (¥
G

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



i 5 i 35 (90 3T (naki Colw g

s.. *® e

MM}Q“}‘ wu)Uuﬁ)'

Y gw adS Sglild

361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el
" - ) cos zdz
S OF > GW Sger 0 4T bl Slatie lase o a4 lople € g I=P—— 1 —FY
-1
Ez{z )
Tt'.'-u-whnh.'tflﬂ.iiq &ngai 39 el a5 IS Cy e sl
, 7
I=——1 ()
T
| =—fmi (Y
¥ .
[=—1 (¥
T
[=¥m (f
_ )
fowd plas Z2=Y Jo> f(z) =2 ¢ 7 ab cilys) by —FY
P n—4 ' n
. nlz-Y) o, nli(z—-¥)
£ n £ e 0
-1
s, ()
| X |
— n{z—y) e n'{z-=x)
- _n i 1
§ 3 e
Wz —¥ Vo
e ni{z—y) = ni{z—ry)
2 n . \n
= -}
R P et
(3 I(3
o ni(z-y) ok ni{z—ry)
Yol dali plas cw=Inz b e D={z=Xx+iy | X >0,y >0} bl c2l& -FF
{“—u+w|—m<:u-=:m- CVE— JL (\
A
{w=u+iv|u>oec<v<m) (¥
{w=u+ivju<o,~m<v<e} (¢
{u"LHwI—m{u-:m——{v{ }{‘f
oo IT
ol Inlgﬁ'fif Pl"'.."l"r.ll fd‘ J...::L':- -¥b
o 'l‘_
T
'f-
T
i1
T
—— (Y
Y
T
—= (¥
f



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

A axino 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el
e e N naiall S el
Jlee! T cwpul sl b Swo as T(5) oty ali el o5 JK4 0 oud ool Ll poiwaw 3o —FF
Egomo azilin Coal Jog (U phaw 4 K 28 cull copo b oy 28 Gupl ) Siayo 0gd 0
Uil judisr o 4 Conly jland p @ B g K jladie 1= (63 L ialil B e 30 39290 S
Fogu wadgio o YO RAA agl) ;0 nlo) op yieS ;0 5180 590 S
{ : t¥0)
’_é K NI
= . YV (¥
I J Y Y (F
Tl plas (M(5) b aili (C(s) o255 30 D(s) BLacél Bl o5 25 gl —FY
- Hi(s) a
sy D(s) G(s)
H(s) G(s)H(s)
B - v+ Ki(s)G(=)H(s)
Rk} —() J Kis) +’\_.J o Gis) _i'(:)__..f-{” K(s)G(s)
-T v K($)G(s)T(s)
Tis) e K(s)G(s)
v His)+ Kis)G(s)T(s)
el o)lgen plaw (295 AL, (glp g ool jho plp Al ¥ 5 el aly Fwl $be —FA
Tl s (il o @l ;0L Wilgi (o0 890 pIAS ol a8 (0l o6 Sgume (5o &S Callas
¥s 4+
T
s +Fs+A
¥s 4
§ 4+ #5413
¥S+)
¥ T {T
§' +08 +IVS+A
¥s' 4 Y54 ﬁ
sTHpsT H1sEr
Pehe G(s)= b il JUl gl g doly (e Suud b diy diil> ] S e Sy —FA

s(s+ ‘in}f
E=0/0 ply diuw ail> pimss IS GBS o Cindd 45 piled il (g )90 1) K 800 51 ol
Tl &l Wiz 1Yl U s Al sy ol o 585 (5loj il
0% ()
ah (¥
VY
Vi# (F

M,&w gL M)‘ eww)l.f u’-o)T QY‘,H 45” és”'é



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

Ve axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el
' Cass slowl 1y iy 5 odad 1o ges Wilgh g0 e g yio oli] aloy -0
& m

1b=

x ........... ¢
a=+b +e¢ a<<b
O b (¥ HK—H—H—0 8
—a . - -b —a
Wocsuisass 5
c=ab 5 O * (f h: _)g (v
—-¢ —b —a
Ko

st 27§ 3 Cmilinz 3yg0 30 a4l pldS Lou Sy G 0 1y w BSD Jlaul dw adls gl -0)
1 ﬂ'mleh@Lk@ﬁUalJﬁﬁ'qM

ol b ok by il 8 | caled jo il ()

2l S b adls das Jlade 4 Vb gla Wl B 0 ol i (F
Sl Koy b adls Cdaf lade 4 spals gl WdlE 8 8 Sl i (F

Cilawl U el o G G lg als Fewl 4 b po b loged I SUplas -AY

(4

e,5 e 2
(¥ e (¥

mo2 5 -9.5

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

V) axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

elil a ool glraiy ) cwdin 1o wilsl oo a3 alal (ol o 0010  J S miuaw o 809 lSg0i

mf I , faos (L 1) Cude SOuS
100+
§ o
b

0}

10’ 10 1w

u

L

ke ™

fill plos oo &l 557 ailo o U b ooty Souad e 5l gl

\+Ts
L] ,}t'*]“il{.u 1‘“"“""‘""‘""“‘ “
3,08 T o T polie 4 Ko 55l0L (F
Pl FL.\: el d-n-ljf rg-'n‘-w-m l...'l'" JL\-E‘J. JJF FL
'k., = x,~x,{xf+x;—‘l}

\'.f = _Ibl _ET{K:‘ + I$ = '1-}
Syl Ll gas S G 5 bl Jolas alaii ()
5 bl (g IS oS 5 sl e Joles ala (¥
Als sl dad gas IS SO g laslili T Jolas adags (Y
ls sl s s S8 (54 5 gl Unse Jolis s (F

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils

_aY

-oF

-&0



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

VY axieo 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

L | ,nl..h.'i' =l d.n.'l_.)f .H.JWJL"SJ Jj.s.u FL. ~OF

ilr = &x..

gy gn 598 Mo 5| 18 yes didy g Ay o8 e 4 jpema Sy (F
Wglgo @i o S Su s T (B g i oo sy b s 1 S (F
Yol plos oo a0 35 ) i jlidy 0590 30 -OY
. Y
Xy = =Xy — LX, (X, +x;}
: _ ¥op ¥
Xy = Xy — Xy (X +Xy)
Syl glagi (L, laws adagi Ja= ()
el Jlasly lace adadi o> P Cade ez (Y
ol SJLL lae alall |y B Cadle SR (Y

Y
A T =
wiy)=1Y T8 |y

Yy —o,08gn(y) |¥[>) el (sign) Caodle sl sgn
Oyle bl Jolad ddand S5 ()
yls ol Jolad alaii S5 (Y
Al alls jlaly Jalad alaii g3 Wilgi o dayl )l 40 dmgi L (Y
Sl s JlbU Jolad adadi g0 Qilgi oo walidee layl )l 4y azgi L (F

Tl Wigfa ) o Jolad (bLA) abaii g5loul 04

Xy =YX{ =X, + T
el Sl ()
] L L (Y
wns] | ematliay Jolai adads (Y
ol LU A8 s 5 Sl g sl 18 gmns 5l i (1 (F

M,&w gL M)‘ eww)l.f u’-o)T QY‘,H 45” és”'é



Woaxio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

fiiewl plof rmo 40 F o5 g Jolad bl 0590 0 —Fe

Ko = \1-1-11‘} X
Xy WM Y

aeal Jl""".'.LL °J[3“-‘° ()

wnsl Hl8LL 6,lg0m (Y

ol Sl Ko Jolad bl (sl g b jie Jolad alasi sl (Y
sl oo a3 K5 B (5l 5 Il Sao Jols aladi ol (F

! Kaolis o0,

ol (3530 p52 o5 mabicand G55 4 (59 9 090 I 99 osed balio il coliiwl b publssd o0 —F)
il plas G by oo balio )3 (159,08 Jae by bl plp lie (JeSiga oy L
Y ()
7 (¥
oY (v
& (f

oaliinl (7 3ly> wany pitaman S HIVIPC 1o plime) Juad j0 JgSme Bl Sy xdloafi o )F gl -FY
3 Lo yS 3as 7 5 g 0080 —FOC &ils (190 (5lan slod .andl COP =¥,0 f 0,50as u jud 45 39l 0

kJ
@by JUSI Z5 9 (F)lm o (PBran 903 05800 03 (e Voooo-— dls i 5 baylgso

hr
il plas iz @ Canly jl i 5 KW cwis p dils
Y. Yo, & ()
Yo, Y (Y
VEL0,06 (Y
VW.TaF (f

C
jl ;JJL‘.‘, gy ‘EI‘;-I-H-‘IJI; n..A.La u).‘:lr.n P a5 :[?=F—P‘="IJ.'?.RH =U;Th\‘ k-l J‘kg..l{} Is.ﬂ! n;f’kg —FY
-V

JTossl 58 152 inleyS aiyT )b ol ob 51 S3dige o8 FooK ol los b YooK ddsf sles
Sl Kk wia o] A5 1s o550 l3dl gl o 58 (Ideal Gas)

VE TS ()

VAY (Y

YA (F

V1A (F

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

\F axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

ERdaT i g gl Lod 5 5La8 ol 50 Cad YhAr plyp YooK el jo Jlow gladl i jlad —5F

e "rir Ay Al dily bwgic jlade g Yo

2lp Jlw Jofdge oy Cawl 080 plp
cm I'I'"I‘IEl

X

(€7 =X oS50 S0 X o) Tl jads deobar jLisd o Jlw &cwlfand cu o
o af ()
o) 0 (Y
s NA (T
o4 (¥

b Sl ol {g—::]-r e 8 0 Cund P(V=Db)=RT > doles jl a5 5515 gl -FO

YV-b ()

bt

o 7 (il dd Cdle) 308 1,8 aulo Wiyge @ —FOC sl jo Vatm (LES jo Lalls O g luie —FF
Cadilon oo p ) slaw )bl SGplas o Il T 850 1y (S5

kJ

N o

{C=f;‘l'

kJ
AH gysion =YY "'E]

wjer Fu ol 5l as,n VY s9ae ()
ijes gl e gy sgas (Y
Aijen fu a8 sho cles j5 LT des (Y
W ee fu 4z —F gles j5 Ll den (F

200 3925 Py =80ckPa 5 Vy =0, im' algl jLid 5 paxo 10 oypiams — joilew U 50 3 g)lade BV
3 srdgn g0 Culid p0 g WS oo LSy jaidew (o 4 9y OFees llge Yoo kPa e jLAS
3 5 saidew g Ggtummn o STl 5l o158l 58 amilis Wloe (BU 8 2 o g sl joidew
(€77 = 8) Sl alS gt &y 35 bl camsliio ()T e (e 515 5L0D 3 3945 by i
g o dlgi s Jawgi 5 Aoy Ok g azdl alanl(T =const.) Jloygn! jebas anlyé ()
iy go plonil o Jaags IS Bok) 5 a8l Ojpe (Q=0) Salbol jsloay az] 8 (Y
Al ge sl Aoy OKT e & 58 1518 655 ¢ atbpdy &g Sbbal jebody al b (Y
wb oo JES! pts & 2 1,d b IS dek] g4l sl ool gles jo sl (F

M,&w gL M)‘ eww)l.f u’-o)T QY‘,H 45” és”'é



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

1 dxiuo 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el
- RT a i
Hae ol J.iﬁl.i'.nb gd oyl 40 a5 0S5 o g (P IW——T} wllg oy b dloleo 31 o35 -FA
= \Y
3 sl jl Suplas 4 5 jLELS cg; o wcull oo MHJMEE il o 31 L-ﬂ 6l oo 3l
o, ls S
e g Leo ()
p> g lad (Y
jLid Laza (¥
o lasd (F
su 1320 WIF1A> Coonud 98 & (55U GLEE Jawgi &ylye Bule SalS 2 )l g b b (e S 54
o F0 ki
f

g Iy, =Yb8oK ,P,=FcckPa [C\f: K ) '(}T I e AKE Gale Caand o Canld

T, = FYo K, P, = AcckPa ,5 (Cy =a,ﬁrﬁ) OOy 51)5 a0 JE (g3l ;500 Caomad
U310 55 bglis ol (clod .29 oo yl58 0 Jolai g oaus 5 bglio 515 53 9 338 00 0l Lié 0ol oo
famsl (39S Wi L i (320

14Y ()

TV (Y

YAL (¥

Yya (F

; Ty
13510 8 3,15 5 8399 Canw 33 MalS 3§ 3190 3l Suplas o Ah = jT Cpdt Sslusgey Aolee
\

3328 oo plamil feoby Jlwy JLAS g0 35 baugi a5 gawl 0 Q=Ah &b JlEs! ole,F Aol g ()
el o> g @le I g pALCT 4z g pd ot p ax ol las sl el e gl (F

Al anle i 4 Ko 8 LMl o] o 4 555 sans] 5 (gl Lk (F

Jlows! 518 Jags cull Jlad o plocis y anl g ol o dazé (F

Jolai Jlo 50 T (slos 3 e il aule g 5L g wiled (g9m Joily 0818 51T 91 (52 99 a1
YYKPa Los aad 3 ¥ B0l jliks jLid 5 FYRPA Loo cpf 5o ) Sole jl jlid g asdl Russ ;LS

IILIJF uT = s-L;.lL:

¥
g X Ty 5 T -5
b V_T:; aS 35 o JSES g gl preesn (2l Slp (SE5 ()
Ry

D)1 (S s )25 ) g g Aalad LS8 (Y
3,08 (Ko gale 8 10 Y 5 ) slpe Cle & g 51 Ak fSCes (Y
2,8 575 i (ol 8l g g Bl LS5 IS (F

M,&w gL M)‘ eww)l.f u’-o)T QY‘,H 45” és”'é

-¥\



V¥ daxio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

ol oIS s aiy 3 JBLse O (55980 090 5

Sad oo SLiSG b boo)¥ sasls cles ;o YL plad (gl Z jluda ()
vt s il el S 7, ey oLt b s Y

s i T b e L s bl

sl eSS 7 SlaSS Las g Lea s DY sl (F

Comal ln'..}.f .J..:_g.! l.sl"“:' i..ﬂ..rlJ.ﬂ

lim {ﬁ]-r =o ()
P—. dP

Jim G ==
¢iﬁa{§—§}'j-==ﬂ (¥

JLad 4 YookPa jLis ) a5 8y YooK gles ;0 ale Sligal A |3 RO SR R V-7

x> g0y DOTK_1I ol [3 Al YooK sleo jo E':’: Sa Dgud oo 00 puiud VYoo kPa
W L Y
kg
o ()
o4 (¥
VY (F
\E (F

m
L 9dien 23 YOO glod b 3 oads J36 oSy 0,15 Yo— a3 YVOC (glad b Juls 515 51 b 2
5

o walss adl p e iz J5U 5l (29,5 I Co pw o J5U o Bl 0 5

R=ﬂ-L, MW=¥o ,Cp:ER
mole.K mole Y
YF (O
YV (Y
VAV oF
\Fo (F

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils

-YY

-¥y

V¥

-Yb&



W axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

k _
00 yiih ypuw poe S 38 6yVL Lid U YVoK clos g AokPa ,Lis r?g @0 b Jlowl 65 Vs

kJ . :
B laks bl WE Lol Loy 8y o g¥ 0o K 5,008 (25,5 slos a5 (i 50 Spdie0

fog dplgs Glg olus i jguw puad L 8550

Cl:l - 'I;'Ii
ke K

f'J"n.J.r'f' ()

?T’_;F (Y

Ya (Y

1"1}."'1‘ (Y

gled b 1ga (pyme 0 PeC oo @ Ae®C glos I o5 Ol Veogr gly @5l U5 i VY

J
(:IHME, In(y) of)=c; 008 Tl ipals p Joj wiz canl 0uls 30 °C

ARG
YE8 (Y
AYN (Y
YYY 5 (F
e oS (g0 3 b e Gl Thar abar | Swg i by anl B (b (JTow)) Jolbs jI jLid VA
iz Lol 5 9T i Bl 10 5 VAL plp cod i @ U ol Sasi gy 3 SO og ! Gl
J

mole.K

(III Y= Dj,r"l"} F..L:ﬁbgn

—\V¥ (Y
VYo
Y/E (F
Saiblol Wil ly ) oailyins Bly 51 CSoplaS Lod 5 ojyg o (slbyiie wlaal b -VA

C .
(Y= C—Pl sl gz 0 g0 planil Jlouyl JI5 bawwgi aF (g 50y CulS

¥
dT Y L, dV
— )=}
| Y=\ V
dT dv
—+ (=) — =0 (¥
= (Y }V (
dT y-—y. dV
=+ ] =o (¥
iy Y V
ima LI
y T V

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



VA axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

sl IS geames 855 (iglnS1y7 Jlow S5 3590 33 Ao

el ol ¥ 5 2a B (Y el culg o ¥ p2 s B s ()
g poi i pas ¥ g P (¥ ol yio Y @by P (¥
:ﬁk;h;rhjhﬁﬁfj Y SOl

P AU oll su=u(y) 2L gilee dmio 50w b Gl WTsiul - pg Aol sadioslw pd —A)
el V=W =0 djrdﬂdijfdg;Juﬁ@-ﬁJhxﬁ‘pieksjﬁsa Cﬂijq-lsgiai-ASIJf;ijéJé ?Caau|F|d5'¢Z >

P 4 d"u
X oy'
P 9"
=k
dy dx
Jp d"u
g (x
dy dy
P I
dx dx"
"
Wl op ol ol J51s @ T S35 b yu ST 09d00 5wl b @ sl Noom S b (LAY
s
Foml 4l w yie Wiz (b ol ] 381 Cas
o 7F ()
a /A (Y
o FF (Y
ajAf (F
x
S Soy by paia V(X,Y) ke bl pilietli pbyz Sy 0 U(X,Y)= Fh—mr 51 CAY
X +¥

il v(x,0)=e

X

¥
X' +y

0

-YX

(¥
X' +y
VY

-
X' 4y

-

r

_T}.
T {f

X" +y

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



14 azxino 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

G g glaie glp t=Y8  4ley o (Y,)m ki 0 4L las g 0gec ASe Glon -AF

Yl pluS pl .i'ﬂf!n}'iﬂ’ft}{%)
s
(1+¥]))—= ()
NG
S
{I—TJ}‘J——; (Y
!
_.n"
o
S |
{Tl+_|‘.l—\[= (¥
T-

” i
3 wlld jlade Lol o ¥ IT}’tI+IJ{:] Crygeods Gt Aduo S 59 OS2 gl G g ploe —AD

(Fi+7]))

m
Yl "3 X 1=Y8 gley yo. (F,V)m dass

5
NIETEL
Jarr (v
NI
VirrE (f

Bz (b =15 m) 05050 3b 3 ous 2 Yol &l il ll Of mhw a5 olSin o5 dmyo -AF
- adl Wl e wizr am 0 9,5 3k sl (H) ©F gl

e ()
YA (Y
8/ (v

Vo, A (¥
(%),

o

N <
Wil oy 08 — Ol b Gl 1008 o g T JS1s p0 Y mm hd 4 abeole J3U oS -AY
m

a5 ablys Jlly aiz ol (399 b
Yeao )
Yoo (Y
Yoo (Y
oo {f

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

Y axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

el (g i s g9 jl il (22l p sl 2 50 0590 (5978 0410 18 (omle s (59 B Al S —AA

d =v L

P e &= ﬂST M= =\+o,YR) ()
k Mo/ 0¥ +o, V1) (¥

N =y pu‘1='1nﬂa—gr

o ' m Mo =\ 4o 5T) (¥
N a; o oy

D =YoCm O =ullrufh— T J Y ."FE} “’.

dail> e m

P Ymm cwlbs 4 SAE-30 24, Ls,,,aﬂ:- s g Lo AMXTM olul 4 & dxmae S -AY
o) sl 5 090 Sa g il (S s 5 axbo (u Caf e 29T AT WS (P8 ML o S > |l
Lc‘*‘-“”ﬂ% OF 9 4 JgSam g) Tiual (g wiar il RSl o g Ao &S g0 30,18
Yoo ()
doo (Y
\oaa (¥
Yoouo (F
LM PR G P SPRPP CUET S B
] STaal 5 LU Fpo 31 2 jLad 51 A6 0 e pla! 0 ()
ot VL (. P, OO ICOC S 1114 1 R S SCIPPE VN T e 3 B 4
sl oloMs iz 50 SBlaal 3l A6 o ) 2ty Sl 5l A B0 o e S 53, 0] Uz 0 (Y
sl Ml 2 o STlasl 5 (26 5o il gaf STasl 20 S0 wS b e S gy ol Sl 0 (F
3 Y 5ylars calrs ply g0 ) o)lps culis WS o lus Yo OC slap 51 1) £oC glad ip) S b)lps -4
Pl plas ume 4455 b b lpd 30 .l V310 ()l Colod oo 1 i ) 35lp0 (F)) > colan oy 58

F:“C 'f,'C

ol ¥ 8losd 3l JE] SlasF 55 sl oS 4N B a5 MY oo £ ()
i ¥ 8050 31 U SlasS 55 iy slem ) Blaas ) RS e F 5 (Y
wanal ¥ Bylga0 5l JED] gle 5 25 ol g0 0 5 )lgen 5l JED Sl 525 (Y
el i ¥ bylers 5l Jl gl )8 205 L) 8)lsso 5l JEl ole 370 (F

M,&w gL M)‘ eww)l.f u’-o)T QY‘,H 45” és”'é



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

) axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

#oogles Jolo 50 sul olml gle,§ Liud g t0dT 0 085 p glandl odl Heafy G Ladlas bjlgo W
uT Jade g ooy Badloe A5 54les 30 cadl adei (slo )5 {']n ..uTw.n Caasd 43 (] = l']u{!_ih akuly bl
Hbid ojlad Cuwles Jab 0 1) Lo Lol 5 wadal) olus (b K o)led Culos o we 51 Cunl ol

el Hlaul ol % Fams 0

. . =Fx
al S5 +& i3
dx vk

dT _ge™
dx k
dl L
—=T—]"e e qr
dx  q.
£=,LE"“ +c (f
dx  q.

+c (Y

L Flaml juis Lod oy 5 lo jlude oyl adei b g g piw gl

. f ko i . i .
i T 4 vkqL +qh.L —vkh(T,, - T..) a
r fqk(k +hL)

o

rkqL +qhL’ —vkh(T,, —T..)
- T, —= = (Y
3 | Agk(k +hL)

T Teo = -t
vkgL+qhL" —vkh(T,, —T..)
k T 1= = = (¥

Ak(k +hL)

kgL +ghL’ —vkh(T,, —T..)

y Digire — (f
i fgk(k +hL)

X

Ol 550 Slal &y S 81900 Cuslid ST jlasl Sl 10 5 3 5,les J518 ;0 &yl wdei pas 258 L
ol Sy ﬂm.l)j' 1a|df L ooylard e T ,_si.na whonly oS JL_n_w.u_n

W
K=Y—

mﬂ

-
b =)e—— h. =14 bl v#oC ()
m.C T K T . YoC
. ! v m .°C WeC (¥
rm1=T&°C Toe =12°C

r VA BTC (¥
-« 20cm 14,8°C (f
oo 8y 38 ()l ghpl (g3l 0 gl g ol e oloyS Cud b |y PCp iy Sl
LT IR 4

Wit PR 1 j| ian a.JL:.g.cquEiLqu .._..__.BJ.b 0

il s 55 sl em oleT b (7

2o (K) culas &) Jlisil ey pi 5 Alie i qgh il gjlwepmsd (F
Syl gl o5l (gilwe S i o A edle e gle ) il (F

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils

-4y

-qy

af

-44



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

YY axino 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

0355 (KD pub 0y 58 AT 0 1) Noem 8 yla0 Cacls g S pio U e 4 (oaSe 89T ST
flew! plas plp

FY,ym ()

FyAm (Y

$% Fm (¥

AY,Ym (¥

§emsl 1S s & 35 il o)) 5l yieS (Bi) Cigls Sus 45 olSin

sl Iy b oloals Cueglio b awlie o J3ls las Ceglis ()

Al 85 BN i CiaglEn Liaumslia 55 b oiloils cisglaa (Y

Lplp oo b gl ile g olrals Cueglis (F

Syl sae cpla Jayy las g aledls coglins (F

Sus b gk phy glale wopd b (S o 90 I3 g3l dmio SO S5k g0 0
30 (! o Ao nl A5 Oyl JUS g 8 O jgeo gl g 0400 b2 Ty plaale cu o b (Il
LTOW YT I (T

§

&

Y
—h, (¥

&
3.--&].11' {T‘
ah, (f
il rn‘d.f .{Prida.ﬂﬁ SulE Lé'hd F}Q.&.u
pmage | Jlal as o i L5 Jasl s o 4

Leyf Jlasil fas p ptage Jlal ey

JPeg (S J5tg (69
k =
K=o oVA? ;p="r;f°‘.1’—E J=Y8Y XN e o kg Lyatm g Yeo®C cle ;o lso
m. m m.s

. - m i
g ...‘!lg.-':.-gn \in u.L‘i-Lh a3 a glddgl 3,4l Um =0|,rﬁT ] PI':D;F'-’\"I ‘('Il ="llli Dfﬁkg oC

o

sz plals &)l Jl
m'.°C

5 ()
YR (Y
VYTY (Y
WYY (F

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils

-4

-y

44

-qq

—1"‘



YY axio

361F

i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

20

:Ts Fﬁ,&;ﬂfﬁhﬂm

Il

MW
1F

Y
Y

X

Ly b v
2 3

1

Vc(o)=¢

. &

1Q

gzn

L
¥
+ — 'ty
Y
> __,.n...a{"l"
Y (F

-

"._'..Lij'i;n \_‘i)‘m |.| ..L.Jg.r Qt,..'h.iq_- ﬁ]ﬁu—ii,}' ‘[HMQEH&L“!JQ!J _;1..1..& 4

A s adgl g TV ()

1i
<> X
T+ =
s =4A v g 192 Eﬁ'zé 3V, ¢ V,22Q
= +

..L.Ekjn l.."-__-.-d.a n;llij b {1'|"
SIS e B e g P (F

§m.

2Ry B g A sl pw 30 0ud sasd (yigi Jolao jlie 30 99 Colgh o Cuw 42 8 5T (g yaugy sl o

Ul s u.'.'.-Ja.n,-.w.ﬁ- ¥ V”‘I 5;@#1 e

102
AWV Vih =Y. Ry =1 ()
A 1Q 1Q Vih =Y. Rypy == (¥
’ W Vih =V, Ryp =e (¥
Vih ==V, Ry =3 (F
ay 123V 2v
B
S
Su g ol i Cad B bl SO g Sl B g A gle s 13 00l s0u0 Jolme gl ) glow o
g yio oyl ddgl 5ldg g Jlows! Sldes clsonids clacuaii ol (6ol i (il gudl b il
Y g
1H i cul_.-"| ()
IF ke }6Y (Y
M
I‘:.".II e {-"
= | Yo o
+:: %
21kQ
AO +>
B o

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils

-\-¥

)oY

¥



YF axio

361F

i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

Py gldes glrosiis Cusd gl §LJg 51 .0 JTQ.A._:J e kos sBodllS Coodi pj ylde o
P oodgy gladl 4 Jldes clpouiss Cuadi jl ploS e aSl) <l Vi Ol paadi' Bg0 bbb oy VY

fowwl plus (Cdg o>
A<V <+A ()

¥ < Vi <+Y (¥
—T‘f{vidi—k'ff (Y

3kQ) 2kQ
AN MW
1kQ
1k
y
1 k€2
Vi(D g“ﬁﬂ 1 kQ
/77 /77

s <

—f-—-:Vi < +¥F (f

il il 138 o (Vo (1)) Al fls B il ol wim I (o) gcdg aiz Ve(e) pj 5las 5o

I 2H
—

V,(t)

1.5F

gm

L) =5 5 Ve(e) =2

[ (@) =e/¥ , Vele)=o (¥
[ (e)=0/Y , Vc{'n'}':.-.l,f (x
Il_("'): Q. Vt(w =o,F (F

el

_1.F

e 0l g S0 jlail Vﬂh kdg RL slaie dw gl godg lej b iyl yuudi g o> N ki Sy jlae —)eY
§ | el Ao b,a ‘_EIAJ-..: 33 o B0 S uu.l'l-.l..:ﬂ

IR |0 ¥ OF

g Vyp(rms) [ 1Y ¥ 1)

Y
Y (Y
Y+ Y (Y
Y4+ iy (f

)y s p V(o) o5l adgl 5ldg e vl 99 50 &gl s ooy yie (23 L)l 5
PR cam L il jlade Gl ) 50 0l jho plp o St gl Cuglie by 45 by e

sin(t)u(t)
y (D +

Yl alus

\ \
—, Yele)=——{(}
C C

L=

Y .
L=—, V(o) =0 (¥
C

} }
L=—Ve(s)== (¥
c [
T

L=—,
¢

L Y
x.r[:{ﬂ} ==—(f
c

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils

YA



YO axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

v
(el B s gl Cienn! Al g lSly iz 95 slke (gl H{jm}zv—“ S ol driid il sd Vo8

m
1pF il oo JTo!
—‘h Yosd ()
1Q 1 %mnn aXVe' (Y
' YAoond (F
‘in V“ ‘J_ &
o
Vo] Cﬂjul.#a..‘l..'_ﬁ__‘- Rl,. h.u.ra...n u!g.'l' ‘) JL.U: 39 -1}
ig(t)=cosYt (A)
R,=1Q,C=\F Ry =YQ
R Yo ()
MA—— M |
ﬁ l:'l_" {'\-‘
L o
is () ng ;L: s R, Ay
Yoo (¥

f.!‘.‘.l ylude ,J.'-.'rl_,‘.n ErRE S P h.w,.n.u ‘_',155 L.J'.‘.J""j“‘“.‘. A5 Sl 00l pudald ULA.‘S; Z'L 5k wfﬁn! i3 ylae 5o -1
] g oo oled

15 20 1 H \# ()
. My  d MW : & Y (Y
V. (t)=8coslt e @ ‘FI.-"; v
=J3 i 1 . 1 a Pk
- =F== lF—— =gl 7 F/F (Y
2 2 L |
/)
s + 1:2 I\

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



.&5}‘u;ﬂuétﬂs‘bsn}T‘sﬁkaéﬁ\;QLﬂh?,f‘kﬂﬁ)ﬁﬁﬂ

TF axino 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el
sy plonil yhoo Cllo 48 il o) b piuli yeis Jas RLC 450 o a8 N aSiis ol ulojl g0 -NY
il alus isltt}= 5(t} $9959 5l g t>o gl j"(l} e ol
iyl
i (1) =u(t) A ik g
s>y ol Al 2Q N Yi(t)=(3e —e Hu(t)
2Q)
M S
i(t) y ' - i (t)=8(t)
N T
-] y : 5 ) ; B
(1) = (re e ™) jd[]i?[‘l"e e ™) o
" Nora: = " Yo, = .
== " _ve Hu(t) (f == " ee Hu(n)
1
-0 ()
I—Ib—é W : : E
7> AMN—<— T
+ + ;-Q (Y
v, 5V, V, 15
'1'-
‘
= = -0 (¥
'f
5+1a
ol Jlas S5 (5399 (il AilsF 0 Z(8) = G+D) Oylbe @ Ayl 5l 5 polie 4 gl 4 -NIF
fal Cuda o)l 9 Al Cwglic haas
o Xa <Y ()
Leah
v
A>o (¥
as=y(t
sl @lAS 59y JS& okl g0 Zyy palyly -1
162 s +5
M\ —
1F 5 +5+%

II 1H | lz s+
1l rvyynm | < ¥
+ S +8+)

T‘ "
VI ZVI V'.'. 5 =3 (Y
s’ +5+)
— - 5+)
= (f
R o e |

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



YV axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

.‘r_’ll...i'_h;j).i'.c”

& w0y MV cwe pVout 29,5508 Cnlo ol g S Vy  cwainwilly alelop 55 0 V1P
:a,...:r dﬂ;).‘h.l J.} _,JJ _,.grdlﬁ.ﬁ -.‘:HCI 55'.!‘. ¢l J.IJ -.'.'nﬂ,.n J! n_i..u.nLlS

_— J[II.IIS

(k = V,WAX)e s T = Y&?C,

Kelvin

q = Uﬁxh'ﬁ Coulomb, VD = -, ¥V, n = Y)

R1 Cc1
A J——eut
10k 1u
Va2
VAMPL =1 f\_) o2 . o
¥ 10Mag
npl AT
- L
0Vde =
1
=0
0 ()
8,0 (Y
Fib (Y
v,o (f

bl Ly Sl S0 5 (MA cana @) ) 9)lge 5l SolaS & Ry Cwglie 53 pb 2 opj USG50 -NY

o

g a8 5 Ja) 10 o b 0510 i

s AY ()
01 DiN4148
R R2 R3 o3 o AY (Y
—AWA AN AN ¥l oY (Y
10k 10k 10K DIN4148 SOV (F
ZIS o2
Di1N4148
NIRT
= V1 . w2 T
= = 12 Vde
-6 Vde 5 Vdc
=0 o o

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



YA daxio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

Cooglin Ol pudi Sguo> Sad oo (2 wled o Cwdi |y Vout s wj; ,aY55, slae -MA
b ylp 55998 3Ld 8590 w02 3o l¥ jlado <Ry dinge slide a3l gy il Ry = (o —0)Q
il {“’I (PR J.g]l o -.':J|5.n J| J—-u‘..‘l.f

Vout=Vz
RS 1
AN AN V=35V
20 cEap
.| Win e L
S i sg\ R2 lzimin)=3ImA
o= :  JOIR : Vin(min) =20V
- Vinimax) =30 V

(=]

Y
(Y
VYO
VY (F

ool U8B MA s g 2§ 9)lge I SaolaS a3 Qg 3157 ol )3 Wbl ol ) JSG 5o -4

VCC=15V (VBeQ =°/YV s Bpc =1e0)
)
g Re1 é Re2 VECC=15V Y6 O
1 8k 800
2 Abt Vo (¥
1 1Meg v
15vdc - F0 (7

a1] L _l_ 80 (F

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



Y4 amio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

(Vs ) 2 95l50 jl G plaS @ zlargel (g qugioms (29,5 jlilg alold 251 0o ) JSUI 3 1Y
(VBEQ =2/YV 5 Bpe =080) w5d a5l 10 jho Ljle el ol 125y

VCC=20V bk Q)
b, VL C=20V Fiho(Y
é RC
100 Vi (¥
Rb1 . Vee
§ 500 €1 Voul = 2dc Arh {f
a1 I -
c2 H
| E: 10u RL ;
10u VBEQ=0TV 200
Beta_DC =50

Vi § RE
Vac % Rb2

15

033 b (0 52T 508 5Ly 3l 38 0kh il 15 B WS Jpt e 508 18 el K58 AT
| 50035 (4033 s 1) 35 p0lie §1 SaclaS & Caanidg ol 3048 Ll ol
da ()
Fo (Y
Yo (¥
Ao (F

L ol @08 jam 3l ol P (Vepg = AV Icpg = TA) o ©)a8 pl ool &y 0 -ITY
P Nl oo el s Gjee @ ol 5l w5 wiloiee Suli o] Wi Bl 42 ys YAC U g 80 W
°
Reg = ‘W’- rily ()l Canglie Typay = 1827C jeium 3l Jlail pos 31 &yl a2 yo 098
Pfwlas b ply Ry 00l U5 J 41> Cuglie 351 v ol Ty = FoC oo Wyl > an 0 9
oC
Bl I 32 91§ 1 M8
o ()
V(Y
Y\
Y (F

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

¥ amieo 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el
ol Bl ao o sl Qy e il & Viopy  seiwel @) 55l 5Ly jladie aziliz 55 S5O jlae o -AYY
e n;-,T..:.iWA g il alico L ygiin Pl 57 YaiSo i oo 0 Wiz o 3l ol 5800 4l > il
VgB=10V o g il 50 J !
W ()
VEB=10V Vo, ¥ (Y
- 4 (v
42k yem=10V .| Veb
Rs = i0Vdc MY (F
W L
100 )
o1
a2
Bota = 50 —
VA =50
VBEQ=0.TV

20 gl =Yoo b yly ) sl ,:—_m Sy oty 45 0T i ol W9F 4 1) Ry

i:-.nju‘-"..u JLLE..& -\YF
in
ol 50035 (£ s ) 5 polie jlSulas & Ry &jpaisl
R2 a4 We (}
260k 10K
Voo (Y
g R3 (
Meaut 15"’10? e {f
s = 1nv%
Vin = X ____f?
VAMPL = 0,08V
_‘@_ BOOK
FREQ = 1000 &=

25 polie jl SawlaS @ ) 5lde )3 (29,5 Ty (s haad dil> 53 Ly Ll gla e alols —IYO

10V Claw! iS5 (Vs p)
LME24 s
1 -
v
g out Y VoYY (Y
Vin
j_ VAT (Y
< 10V i VarY (f
R RF
-4V AN AN
1 dok 500k
L

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

Y axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

Sl Tl 55005 (Q s p) g polie 3l Slelad & 5 slue jo Zogyi (295 iliael jlade -VYF
Bgs B8 (gm = Yoo pS, rd = Vo k) ;e il

doo ()
UﬂD:“‘v GO0
o VDD=14V ! 4
Voo (T
g ROGY .| Wec Yooo “—'
Ve —
TMeg F,
Vin ,iﬁ _"1_|—
w [ o
ol 10uF 4 e Vout
VAMPL=1mV 10uF
FREQ = 1000 —- RGZ ; "3 Zout § RL
' 10k % 10k
iMeg
st 3155 (81 Sl PS03 50 0§ ol 1 SaalsS &y 303 IS ke y3 — 8L Sldgope  —IVY
in

Sgd 28 (gM = Yoo uS, rd = Yo k)

VDD=14V asF ()
= VDD=14V
oy {T
RG1 d
:‘% | wvee oy {T
1Meg 14%de —
ik oV (f
1 J1 5
Vin I =
1w c?
| 10uF H 1 Veut
||‘ra L1
VAMPL =1mV @ 10uF
FREQ=1000 _|_ RGI gns AL
K g iMeg | 10 10K
—

d g0 3O I of (wll JU5 590 3T W gus AS 3 glils



o ol (il )5 590 3T (vnadis Colw 0 g Sund pumno

Y'Y axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

Vv
L1 & Fl F - o * T LI . - 1 E L
polio jl Suplas aw pj b Lol pls duol Vi, o)likel 2955 sly —{ 2 } ol o s —1TA
Yiv™ Yir

3 ol 0l Ly g il i Wiliasideo 5500 9 Qs il (V) (Jnl SWg ojlail Sl 250035 25

=aA ()
VEC=10y Voo=10v
b 7 o .
$_ ARG £ RO? =TA {T
T 24k Pk
=YA (¥
Eh] Vel L'n!! [ F, AL
A [l o~ A
ey hl-IZ:I1 ,A o
Ly aK 4k
@) REY HEY ‘
*M A
100 ‘ 100

e

VEE = -10v
S Rt | YEC=tov
T 19%
. L vEE
- o Il *
“-Im " —_L T
Q4
o b
=]
WEE = 10V

ol Vora Vi oplite U sla 29,5 5| S 51w (common mode gain) oyl Cll> sy —1¥R

9 Qg a3l (Va) ! 53 ojlal foaul 55 polia | Salas b plp pj JS& JLola 41
i el @yl Wy g 3l 5 iliazdin J500

(VA (QF] = VYoo V, BEta (Q-.tﬂ' QT’} - ‘I"'-"Dq \‘FBE{‘E: “‘f‘f '”P* VT = Yo m\';]

yec=1ov Veo=ioy w eVF ()
l o) ¥F (Y
B AL
24k 24k - YF AT
. Vot Vo | & am oo fF (F
A o j AP "
§ 4k ak ]
AEq REd
| -
= 00 | 100 =
= VEE =10V
Heal VEC=10V
LY
h =k VEE
. VEE I
G I L
g
]
VEE = A0V

M,&w gL M)‘ eww)l.f g,o)T QY‘,H 45” és”'é



Y'Y axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

S Al & 5 S5 Slae Vout (25,5 53 (RL=¢2) oligs Jlail 5ly2 & pas 3500 5L ol 2 Somad 1T
il 25005 wolie

[Beta {Q,and Qr) = Yoo, VBEQ, (max) = -:-;F'V)

Qa1
RS 15 Vout

"3
2w ) g " -

§F“ gﬁa

Ik

CYAR
WY
/Y (Y
Y (F

MM gL M)‘ ww,b‘ ug.oﬂ' QY‘,&' 45‘, é’”‘é



.).&)‘ wm,l: Qp}TMQU e fw;ﬁmo

Y'F axdo 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

and g0 99 I of (wll y U5 590 3T W gu AS’ 9 glils



.).&)‘ wm,l: Qp}TMQU e fw;ﬁmo

and g 9O I of (il yU5' (590 3T W g aS S glils



.).&)‘ wm,l: Qp}TMQU e fw;ﬁmo

Y axio 361F i gulio 58 (yquilogil g Budd ] cwiipe aidy (el

MM L. “)‘ ww,b‘ gg.o)T QY‘sﬂ 45“ é,b“é





