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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 the answer on your answer sheet.

1-  Some vegetarians are not just indifferent to meat; they have a/an —-------- --- toward it,

1) immorality 2) tendency 3) antipathy 4) commitment

2- A recent study shows that the prevalence and sometimes misuse of cell phones and
computers has led to a/an --—=-------- in some people about the benefits of technology.

1) ambivalence 2) distinction 3) encouragement  4) compromise

3- My niece has a -—--—--=uu- imagination. She can turn a tree and a stick into a castle and a
wand and spend hours in her fairy kingdom.

1) vacuous 2) vivid 3) cyclical 4) careless

4-  The singer's mellifluous voice kept the audience --——-—-—-— for two hours.

1) disputed 2) disregarded 3) frustrated 4) enchanted

5-  His family, relatives, and friends still cling to the hope that Jeff will someday
himself from the destructive hole he now finds himself in.

1) evade 2) prevent 3) deprive 4) extricate

6- Logan has been working long hours, but that is no excuse for him to be --—--ennev to
customers.
1) ingenious 2) intimate 3) discourteous 4) redundant

7-  Although he was found ------------ , he continued to assert that he was innocent and had
been falsely indicted.
1) critical 2) guilty 3) problematic 4) gloomy

8- The old sailor's skin had become wrinkled and ---—-------—- from years of being out in the
sun and the wind.
1) desiccated 2) emerged 3) intensified 4) exposed

9-  The promoters conducted a survey to study the ----euee- --= 0f the project before investing
their money in it.
1) impression 2) visibility 3) feasibility 4) preparation

10- That is t00 --—--e-mnev an explanation for this strange phenomenon—I am sure there's
something more complex at work.
1) simplistic 2) lengthy 3) profound 4) initial
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PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
each space. Then mark the correct choice on your answer sheet.

Some researchers investigated the effect of listening to music by Mozart (11) ~==eeemeem-
spatial reasoning, and the results were published in Nature. They gave research
participants one of three standard tests of abstract spatial reasoning (12) ~—=-eeeeeeee
each of three listening conditions: the Sonata for Two Pianos in D major, K. 448 by

Mozart, verbal relaxation instructions, and (13) ---===--——--, They found a temporary
enhancement of spatial-reasoning, (14) ----=c-meee spatial-reasoning subtasks of the
Stanford-Binet [Q test. Rauscher et al. show that (15) ========—==- the music condition is
only temporary.

11- 1)in 2) for 3)of 4) on

12- 1) having experienced 2) after they had experienced
3) to be experiencing 4) to experience

13- 1) silence 2) was silent 3) there was silent  4) of silence

14- 1) then measured 2) that was measured
3) as measured by 4) to be measuring

15- 1) the effect of the enhancement of
2) the enhancing effect of
3) enhances the effect of
4) is enhanced by

| 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 I:

There are three main components to a lithium ion battery-two electrodes separated by
an electrolyte layer. The positively charged electrode, or cathode. is typically made of
a litigated metal oxide, such as lithium cobalt oxide. The negatively charged electrode,
or anode, is usually made of graphite in commercial battery cells. When the battery is
charging and electric current flows into it, lithium ions are released from the cathode.
flow through the electrolyte and intercalate into the anode. When the battery is used to
power an electronic device or vehicle, the current is discharged and lithium ions are
released from the anode and flow through the electrolyte back to the cathode. The
lithium ions continue to flow back and fourth through each charge-discharge cycle.
Lithium-ion batteries are built in a discharged state, with all the lithium in the
cathode. When a battery is charged for the first time at the factory. the lithium ions
leave the cathode, flow through the electrolyte, and go into the anode. As they start to
intercalate into the graphite on the anode its electrochemical potential drops and the
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cathode's potential increases. The potential energy difference between the cathode and
the anode determines the battery's voltage.

As the lithium ions move into the graphite anode. and the anode's reduction
potential decreases. the liquid electrolyte in the battery is not stable to the anode's
reduction potential, so it partially discomposes. The product of this decomposition
generates a very thin film at the surface boundary between the solid anode and liquid
electrolyte solution. This film, which is only tens of nanometers thick, is referred to as
the SEI. From that point forward. as the lithium ions go back and forth through the
clectrolyte into and out of the electrode materials during subsequent discharging and
charging cycles, they also have to go through this SEI film. Over time, interphases
continue to evolve and consume more electrolytes, which negatively affects battery
performance. For example, the reason batteries from three to four years ago used to
hold less charge the longer they were in use was the decreasing stability of the SEI
films. The lifetime of the battery remains an issue. although the salability of SEI films
has improved in recent years.

At the discharged state, where are the lithium ions?

1) Anode 2) Cathode 3) Graphite 4) Electrolyte

What happens inside the battery when it is charged for the first time?

1) Lithium ions react with graphite.

2) Lithium ions insert themselves into the graphite lattice.

3) Electrons flow from anode to cathode through the electrolyte.

4) Electrons are introduced to the anode from an external source.

What is the difference between a charged battery and a discharged one?

1) The electrochemical potential of the anode is lower in a charged battery.

2) In a charged battery. electrons have lower electrochemical potential.

3) Electrochemical potential of electrons is increased during the charging cycle.

4) In a charged battery, the anode is graphite, whereas in a discharged battery the
anode is made of a lithiated metal oxide.

What is the SEI?

1) A new phase that forms on the anode surface when its potential is reduced.

2) A layer that generates partial decomposition of the electrolyte.

3) A very thin layer that encases the electrolyte.

4) Decomposition product of the electrolyte.

Why does the performance of the battery deteriorate over time?

1) Because lithium ions react with electrolyte.

2) Because the life time of the battery is an issue.

3) Because electrolyte is gradually used up to form interphases.

4) Because of the continuous consumption and evolution of interphases.
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PASSAGE 2:

/ Pure humidified O,

Air
2H,0 = 0, + 4H"* + 4e
4H* + 4e = 2H,
Catalyst layer
2Hz + OW = 2”20

Thy presence of oxygen at the site of a wound can dramatically improve its chances of
healing. With this in mind. Inotec AMD has developed an oxygen wound therapy
system called Natrox. which is designed to promote healing.

The use of oxygen therapy to treat wounds is well known. However. existing
techniques have some drawbacks. In many instances, oxygen is applied to the wound
from a gas cylinder, which can be inconvenient and restrictive for the patient.

Methods also exist that do away with the need for oxygen cylinders, however these
also have limitations. In some systems. a process of hydrolysis can generate oxygen.
While this does not require in oxygen cylinder, a water reservoir is required, which can
be bulky. This technique also produces hydrogen peroxide as a by-product, which is
harmful to healthy cells and so can negatively affect the healing process.

The Natrox device is a portable oxygen concentrator and delivery system, which
generates oxygen without the need for an oxygen cylinder or water reservoir and
avoids the production of hydrogen peroxide. The electrochemical process shown in the
diagram above achieves this.

The cell of the Natrox oxygen concentrator has a proton-conducting membrane.
known as the Nafion membrane, which has an anode and cathode positioned on
opposite sides. Water in the Nafion membrane, which is initially from the atmosphere,
reacts at the anode to produce oxygen and at the cathode to produce hydrogen. Oxygen
is continuously generated at the anode and is directed to the wound.

The hydrogen produced at the cathode passes through a diffusion layer to a catalyst
layer, which is a sputtered layer of platinum at a density of 2mg/cm’. Here, the
hydrogen reacts with oxygen from the atmosphere to produce water. which travels
back to the Nafion membrane for further electrolysis.

In the Nutrox system, the oxygen concentrator is used together with a distributor,
which takes the oxygen to the wound.

Which oxygen generating method would result in the generation of hydrogen peroxide?

1) An oxygen cylinder 2) Electrolysis of water

3) Hydrolysis of a bulky reservoir 4) Healing a wound with oxygen
Which material is continuously cycled in Natrox?

1) Air 2) Water 3) Oxygen 4) Hydrogen
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What is the difference between Natrox and other oxygen distributing methods mentioned in
the text?

1) The Natrox does not require electricity.

2) The Natrox does not produce hydrogen peroxide.

3) The Natrox does not need a portable oxygen source.

4) The Natrox relies on an electrochemical reaction.

Which material serves as a catalyst for reaction between hydrogen and oxygen?

1) Platinum

2) Oxygen

3) A diffusion layer

4) A sputtered layer with a density of 2 mg/cm’

Once the operation of Natrox starts, which part ensures the continuous supply of water
should the device be taken to a dry climate?

1) Anode 2) Catalyst layer
3) Nafion membrane 4) Oxygen distributor
PASSAGE 3:

Fusion power is a promising option for generating large amounts of carbon-free
energy. Although still in development, several countries are working on projects to
make fusion power stations a reality.

The process of fusion heats the sun and other stars. This involves the collision of
atomic nuclei-deuterium and tritium. types of hydrogen — that causes the release of
energy in the form of neutrons — helium. Obtaining energy from this process requires
the formation of plasma. which is done by heating the nuclei to temperatures of over
100 million degrees Celsius. The resulting plasma is fragile with a density less than
one million times that of air.

The fragility of the material means that it needs to be kept in a magnetic
confinement system — a vessel that controls the plasma using magnetic fields in order
to keep it from being contaminated and cooled by contact with material surfaces. In
the case of the Wendelstein 7-X, the magnetic cage is a ring of 50 superconducting
magnet coils around 3.5 meters high.

Scientists first discovered fusion in the 1930s, and in the 40s set about looking for
ways to initiate and control reactions to produce energy. The technology was kept a
secret at first as researchers thought it could have military applications. One such
application came in the form of lvy Mike, an experimental bomb dropped on the
pacific island of Elugelab in 1952, partly consisting of plutonium and a hydrogen tank.
The explosion of the plutonium bomb heated the hydrogen to 150 million degrees
Celsius, amounting to an explosion comparative with 10 megatons of TNT — 700 times
as powerful as the Hiroshima bomb. The design was deemed non credible and has not
been pursued since 1992.

The stellarator device was invented at Princeton University, USA. in 1951. Its basic
concept was to create magnetic fields to allow particles to circulate around the long
axis of the device following twisted paths. This would cancel out the instabilities seen
in toroidal devices. The hope was that this would keep plasma confined long enough to
heat it to the point of fusion.
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Once fusion became public knowledge, a partnership developed between the USA
and the former USSR in the early 1960s. With international collaboration. research
into a major approach to fusion energy. inertial confinement fusion (ICF), was made
possible. Proposed in 1961, a year afier the invention of the laser, researchers intended
to use large pluses of energy to reach the high temperatures needed to create energy
from fusion. This approach was known as inertial confinement.

26- What are deuterium and tritium?
1) Atomic nuclei 2) Collision of atomic nuclei
3) Different types of hydrogen 4) The cause of energy release
27- Why is the plasma confined?
1) Because it is so fragile
2) To keep it away from other materials
3) Because it is controlled by a magnetic field
4) Because its density is much lower than air, while its temperature is so high
28- What was Ivy Mike?
1) An application form
2) A military application
3) The name of a nuclear device
4) A mechanism to control reactions to produce energy
29- How is the particle retention time increased in the stellarator device?
1) By canceling instabilities
2) By circulating the particles
3) By twisting the particles in the paths
4) By increasing the length of paths the particles move in
30- How was the plasma heated in the ICF method?
1) By using large surges of energy 2) By creating energy from fusion
3) By reaching high temperatures 4) By laser
igrdige LSl
% n+\
1+Z‘;—(_‘:—cos(nx) O y0d F(X+ Y1) =f(x) o f(x)=cosi,—1t SX<T &l & 98 5pm 51 -T)
oo n(fn-Y) Y
- )
LW ,w.z:— &y Joolo il
n= (=)' =~
¥
\
- (\
Y
\
— (Y
f
T
Y
ZE (f
f

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

A axao 858A (OYYY) oS = dlgo gilim (559l ol

X
@© COS— o<X<T
fowm! plas f(t) &b I f(t)sin(tx)dt = \ ¢ Aolee jo -YY

° X>7
F(YL +sin7t)
n(ft" —1)
f(Yt —sinnt) o
a(ft’ —)
fsinmt
n(ft" —1)
Ysinmt
m(ft =)

Wil (=1,1) Aol jo F(X) pls gt 4 jod Jou K f(x) j f(‘)sm(—‘)dx PS5 =Ty
el plaS m =¥ gl=7 gljla Fs{x+fsmv'x+smx—\}
e ()
n—yY

—_
A ¢

Yrn—Y
Yn
\f—¥
Y

(Y

(f

cosYx .
el plas —de Saie -T¥
x +40x +F

;(ve" -e )

| AR e
;(e T—\’c V) (¥

-Y

Zive - v

\Y

T = e
—(e " -ve ) (
VY

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

% axieo 858A (TYY) a5 = Slge il = (g 9L 9ib

plas F(Y) .aab f(x)=e " cos(Yx)u(x) QS @ yed baw .F(cn))=jQD f(x)e“i""‘dx WS pd -TO

(sl 0 lg als 20l u(X)) Yl
-Yi
VY
q+Yi

\Y
Y4Fi

VY
Y—¥#1
\Y

Q)

(v

(¥

U —=Uyy =0 o<X<\/t>0
IS u(x,o) = e, e<X<)
ol plas cu(—,—) b s lg> u(x,t) lﬂ -Yr
o U (xy0)=x(\—x) o<Xx<5)
u, (o, t)=u (Lt)=0o t2o

e ()

ot 32 ColE—ie Ly il iy Aol e latiin A0 s Ul S 3 YV
sl sgudas (VXU = V(X +Y)uyy +Yyuy, —Fuy =o
>y glad 5 (941) 350 4 glopls 5gp8 (O
axly glat g (021) 3500 @ slopls g (¥
aoly glad 5 (0.9) 3550 4 lopls (9o (T
axly glad 5 (1.0) 3550 4 lopls (g m (F

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

) axieo 858A (TYY) a5 = Slge il = (59U 93U

w0

Tl plas Gy (1) adl 35 slo 8 Alus g &1 88 (5 joo Dlg> JU(X,E) = ZGn(t)sinnx aus pyd -TA
n=\

u, -, =X o<X<7

u(x,o)=\ °o<X<T

u(o,t)=u(m,t)=0c ,t2o0
me—7v1+_

ARAW/ Y¥Y

YYf—m _
.—e YVI +__ ("
YfYn Y¥FY

YYF+YTT vt
—e T —(r
YFYn YfFY
YY¢ -V - Y
IVEVR A,
YfYm YfY

(f

Sl p1a5 Z(2,Y) =AY bpl 2, — P2y =0 Jaudlyiys alolas g YA
zZ(x.y)=Ae Y
z(x,y)=Ae™Y (v

z(x,y)=Ae""*Y (v

=\YX+Yy

Z(X,y)=Ae (f

foaml plas . tanzdz jluie  -F-
[z]=Y

—fm
Y (Y
—frt (¥

Y (F

T
Tl ,IJ.I (cosx)”’dx JIS Hlaie -F)

o (\

folm
Aolm

Y (fo)'
Aelm

Yfe)f

41

(¥

(f

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

1) axio 858A (YYY) oS = Slgo gili— (g9 il

Yol plas ccosz = ¥ Aolas slacles> -FY
mt+iln(\’is/;) ()
mt+iln(v+\/;) (¥
ynr+iln(v+4¥) o

\'mt+iln(\‘i\/;) (¥
Tl (Jlanod) Sigeyld aili plas —FY
X—-y

Y T(\
X +y

X' +Yy

Y r("
X +Yy

Y Y
X =Yy

Y (‘.
X'+ Yy

Y
x +y'

Y (f
X +Yy

, —
(w=u+|v)\.'c~..|plaf.w=l+—‘ il lwgr (x—\)v+yr=f oyl jd jeamo Aol poai i -FF
Z—.

\
u'+(v+\)'2—- (\
*
\
u +(v=1) =— (v
f
(u+) +v =¥ (v
(=) +(v=1)"2¥ (f

Sl plas £1(1) e il Jlaloxs £(2) =™ Y ) cos(Yxy) +V(x,y) ouF psb —Pd
-€: £}
e (Y
—ve (F
Ye (f

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

1Y axio 858A (TYY) a5 = Slge il = (g 9L 9ib

.";Jﬂ)lr!ﬂ“ W

sad Sus il cull jlid cou y =0, 0 YkgHO/kgdryair cugh, 4o 80°C Ol azpo b Jlgp -FF
il 033 )5 aulo WSl slan p,5alaS 1o slil & Wl p )8 Wi el 0313 Cawd 1 1) 395 LT/ Yo oS
VAo (A
40 (Y
ga (¥
vo (F

flasl plAS (23,5 Bl aolo S 57 19 )dg) 00T pused wul b 0 —FY
Al Li=Feokg/hr Sas LAY Y gl LAFF (N
T Sos TAEF o L 1V0F (Y
oS gk - 3> bl =7 Sas LVFF g Ol LAY Y (¥
Sai 10,7 ¢l LAF/F (F

Y Y
—r -5 M
D50 5> o \m yad 4 slalg) yey0 Y NVF X0 YTWU‘!QL", \o ’T Swlbiw cad b b -FA

Voookg/ hr
—_ »

Sai e
‘r‘i 1do

foaml plas by (ol 1y jlgn ) dus
Yoooo ()
foooo (Y
focoa (F
Aoooeo (Ff
Fnn! anlin 0035 yglomo plaS . Cansl ol B 30 B pyo JUiH Canglio (aalo 9 51y (5 J Ll piasns 3 30 —FA
st g (T 05T cyamas ()
Lo 4 e ol (F Ble & e Ggae (T
Yl plos (Operating Line) Jold las aoles ) IS0 a0 JSWSU i 7 0 S0 50 00
D,yp WV_¥ O
/': D %y
W _¥p

D Xw
W vp—Xx
¥ - IDXF

F\Xp—> _
D Xw —Xf:

W_YD-Xp

\ f -——=D F
D Xw —XF
Waxyy

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

YW axio 858A (OTYYY) oS = Slgo gilim (5 50L0 ol

el y = %x o ¥ Dyged (S p 0l b Gyl 7 2 GV G gl 0y JU! S dlolae
Tl plas (Zp) 13 52 & o 72 GVU Jpaze (Jgo 9o )0 s 5 9 (R) (L5 p Cons
Zp=oA,R=\ (¥ Zp=9°Ab0,R=\(

Zp=°A0,R=Y (f Zp=A,R=Y (¥

oeed b Bli)l ez (U) (A3 mhaw sbw » (A5 Oyl JUSl e pé slddy) 93 Sl o Juss o
3,00 (U,) (o2)l5 Thaw sl p o po

u;=u (Y u; <u (\
1 u
e L. 2P wA; =u A, (¥
A; A
\ \ \
fadylo |y — = — +—
T B

bl Gy jglone dilaze 33 58 50 D)l a0 ()

Al o5 jaloee ddhaze g0 &)l 4z o Sglas (Y

il ol jalons adlaze g3 Ol ) gl (F

el 2,8 1ol ddlate 90 1o 00998 Cuaglia (F
mg

Sl pid 0 0,5 o 2z 139y 2 BOD .col Boo e e Hel S BOD laie

(sl 0,¥d ™" 1y ¥0°C 55 (K) Ca yow )
dde ()
fao (Y
Yoo (¥
Yoo (F

tasl 23 (Oy) o3amaSTPPM i 58T 5IPPM 1 5133 oy 5anS ansgi Fe™™ 4y Fe™ 0,5 a1
0=\s

Fe = 0%
Oy oY) (\

o NFY (Y
o, YAD (Y

a8 (f

Yo )3 05 Aao YA g OYF YF (Yo iy (555l Ol diged o 30 sl 9 20aw o2 o ol o0l
a3 co L (558l B)las (gl 1) O candaS g (s iz i G SAR jlie s 35 plas” !

wys = AT Y S Ky

wellasli_ ¥4 (F Se-Ye (¥

03,1 1) 50 o yidn 0T (SS9 oIS p O bl

oos s Ak (F SN gl (7 o o (¥ pH O

09905448921

-0

-0y

-oY

-OF

-086

-&F

~-Qy



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

VP amio 858A (TYY) a5 = Slge il = (g 9L 93l

=5 s sl 4 i 39515 ) 33 255 oo YF 3 panndlS (390515 130 50 0,5 oo VB 5110 o Wiges —BA

Yol oo panads OLL 5 s>
Ca=¥o

Mg=Y¥
113 ()
VAA (Y
Yva (¥
Yoo (F
byl gols Gtao Sgmo Colils g jidd (koo Ao il g ) Jlidans G 30 (Pl Sl gy (N x> -OA
mg
lit

ol plas (SVI) o il Sl VP oo (MLSS)

Vo (A
Voo (Y
do (F
Yo (f
PIAT & j9Fie (Smio gl Bi505k S Al b el O e ;o M3 @ bgsje gyas, B/l Sxie -7
E sl oo ot Il

g |

E
(1) E(t)

(¥ (\

|

>

E(t) E(t)

(f (¥

| |

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

18 axieo 858A (TYY) a5 = Slge il = (g 9L 93l

walize sl §0 ould Juead by U gwils Cblas da) 50 30 OO @ oudh Jlesl (b > JBS iy
Lyo pbdie ol < S < pyd O < Lo a5ty SI(Y

355 (ol 385 o Ll s oo e S (F

9o chad 5 e (O3l i 53 T (SO 9 (5 b hameai] 33 0090 D)3 jldzgi BB polic jpas
ol ubles 53,05 3l paansilfio plas o Jla

32 Sl (5o, (F SED (3,05 (7 S (3,0 (¥ sty 5995 ()
MBS co Ll ol I gey w1y YU sled § SKiS phanai] jo F5)05 3l Jols ilike sbaY g S
fog wales Cll> plus aasY (g8 )18 i yi

o
—t+—> C
——> B
——
Fe
Fe, O, :C Fe.O¢ :B FeO :A
FeO :C Fe.O; : B Fe,O; : A (¥
Fe O, :C Fe, Oy :B FeO A
Fe O, :C Fe, O, :B Fe, O, : A (f
ol plas S350 (29,500 (53,95 sl oglle bl S
FoC L sles (Y skl b 23 pH ()
ol ez 3190 doa (F S s uJi Slga g (¥

S9> (zals 5 51 oiiaud —0; DAV g YOV ;=0 POV Jamilis (51 wamsi s C 9 B A &l305
oLl anlys Sl az 00,5 jeabal ol (5955 C Jl (i 5 539 58Ul g ol g @98 130 by
S oo gy A 5 B ogd e Jslma )5 C (0

A ge gy B g 29 00 Jalome 3,15 C (¥

S o ogey € g9, B g A (T

S oo gy A 53, B 5 C (F

09905448921

-7\

5y

-5¥

)



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

V$ amio 858A (TYY) a5 = Slge il = (g 9L 93l

Ml S

29 9 Sk o il Wz 030 (ol G0 ol (] (98 o3z il il M, (98w oy b Ol (glod U5 (g5 -FF
el M

_~ —~ —_
= = =

*o%‘

Clyv|e 1|t 0| —
_~

-

(me =4 x107" Kg) Scal oIS (39 51 Sy (3950 032 (5551 PV
o,0keV (A
o,0\MeV (v
Y, ofkeV (¥
\,oYMeV (¥
1) o linog il Zlgmsel (L SLliS (] sl (oo 51 0 599 JIo 50 9 /AC gl b pldd Jis oy -FA
> i ilS 3 42 ) Zlgel (] a5 Ol (53l JIRAT L3S g0 Sl (o3 4 VYMHZ (iS5 L
(! Y5 50 595 s C) Y035 g0 il ;o MHZ
A QY
VA (Y
Y¥ (T
YF (f
Wi g JonS (29231 Z gl (Wl S0 s (] Sl /00 (o) ) Coand (LA B Sy Ly PR
(sl 35 33 398 595 C) Sumsl j282 (005 (535 Lo U & S g0l (1] Cas s
0,0C ()
o AVC (¥
o AC (¥
C (¢
a5 0000 A 0 Jsb b ipigh ol 9 ol paz i (AXAP 2 - o pie iy 4 a2y b V-

(] 00l (550 3131 8 )lidis 58 Caownd ST SIS U g0 Jabo) Tl
fomm ()

foem (Y

fom (¥

foom (F

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

W axio 858A (TYY) 45 = Slge il = (g9 9il

G5 b S Bl wss g0 ) (lojed seb & Xp =80M g Xy =0 13 i & S U 4 Cuni B g A Slayg, 90 -V
T o0 43982 1) sl 93 ! (o nnd i Bl jlcensl S5 52 )3 X 9o ke S )3 M5 30 )95%
Ao Slajen 1) Slaug, 90 ()
i oo B slag, 5l sps 1y A slayg, (Y
imge A slaug) Sl ps ) B sl (7
D)l Ky X jemme e b Code Coad )0 (U Coalge 4y (F
S 0 a1l b 03,5 3395 3 5T slayg AU L o/ FA 90 Jgbo b Sl sl voipels Shalejl S 0 VY
(he =1YFoeV.nm) Suis oo puudi 4igha 3,95 p 3l s (39799 (53] . Nigad g0 005 agl glinsl) &
b oo fals 00 eV
b oo mals VQ00 eV (v
Al e o3 Q00 €V (¥
Aol g alzél Voo eV (F
Iy 10oW ¥ s "TH+ Ho "He+n(Q=Y,MeV) L Samad Sy bwgi (39590 p,5sked o -VY
(9 By #xV0"T 900550 3z g YE ply TH o py2) €308 ol by wili gn Jlw iz
Qoo ()
Y xVo (¥
Yaxyo (v
axye'T (f
@ o il g il B el o g piSlgi gd Kl i (55501 By S aSUlgigd ool jo V¥
] W398 ailiw] Luils )9
W] 5SS (Y Ll 55,5 ()
Syl (S o I > 4 (F dsglas oo L (Y
Fal o yoU Sl glagi 3590 )0 O jlae plas VA
S adg 95059 - 09N 95 il oe agi ol ()
s oy 2SS (T e il plagse Jsbo b (ool 2l sl g5 51 (Y
el 55 glald gl ks oS ol aZugu Iogei S Ban S sadadys wSul slagi s cinls (¥
g gn g 1oy S 51 (5550 3 40 S0 alevgar 5318 Ban S fylems b Lagiyy (ol Vgona (F
o @ liae b gz o Sl 5l Gaigy Gmme! 10/ FT 0uld b cull qunbliie plowe 5 0 a5l sl -VF
2 0¥ abliio plas) 13,5 ooliiuwl Wl (il )3 43 b (2 9291) Zlos! | S paadi (oo Cupr Al

(sl 1/ F X Tl -:l-'_- 2y eabliae olous slacal

\v kHz (v \Y MHz

Ab KHz (f A0 MHz (v
$39i0 g0 Skl yg3 P11 s AUST p (5 Fuwl e oy plas & VY

Seln &S > (F oo a2l ()

Oyl (F S Slgigd (Y

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

YA axio 858A (OTYYY) oS = dlgo gilim (550l ol

Sl Sl 30 ind S 3939 Sl g ygumali gail Jub AU lodsdy ax sualie )9 00y uleil ;3 -YA

o9 il 3550 30 S99

adgl Cgz g sl jo W &3 ey 28T Sassy, ()

S5 sbly; e Wl &3 51 S Sl (Y

Mo 489 Jawes Wl &l)d 5l S0 i (F

G ol amio b W1 D3 5 )55 o (F

O 315 Gl Sud g (il ciads )3 a9 390 2l s (0815 a0l e G (slod ST
g g0 plp W 2 @ Sl jl e

\
Q¢ — (\
G
A ¢ 4/Y (¥

\
AV ¢ — (Y
v

AY ¢ Y (F

(sl SO ol ) $9905 (59,008 031990 50 59 4 I sla 23 95 O jles plas

A g b gnboliiog 2SIl Zlgal il 315 jlons sl jlae 51 G 2 10 85 > G 50 09 SO
S oo L @S olie )] e b o5 Col @il 13D 230 Djpe 4 0y 2SN (Y

95 g plowl (sa uilgd ol @il 31 g 2SI Sl (¥

h
o T Slee (e il U3 09 S ()00 sl 4S5 (F
Tl 0399 Soanily 4z wude I Jlw 30 (35 p0 = S5 ool
)3 Al g ol (S 2SS e (Y Su3glS andl sg2 ()
OF e 55l 5 o B e BLSI(F il 3 e 65 5] Zgkaw 925 (F
Yol 5153 p o jlaed O1yd jl acgome plas jo Jaib 5,0 Lol
Lo gyg 25l g lagygigs (F Orel Oy O3 (7

-4

—ike

-A)

~AY

To=e Jo=b 0,10 )l Ly =Ly =anm Job & Colid o o0 ol SO &Sl Sl gl )0 (Je il AT

Tl jodar gl oo JuS ol (pl b Lo @ (95801 105 )0 45 Jaigd
oAYnm ()
{,Yum (Y
Y, vonm (¥
YV, oum (¥

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

1 amio 858A (TYY) a5 = Slge il = (g 9L 93l

GO9Sl 5l g \,\x\o"nkg 09 =S o 3 Sl pIAS o g0y (Gud sl YEV o o0y 5551 -AF
(sl V# XV C

km
\QY o
S

Q\

k
\ ‘f.\, o
S

(¥

m
\W\— (r
S

m
\AY— (f
S

NPT p serse Job b o)si 4 Cand JUuww )5 (ol el 3 (6550 Sl9 (0 pVL (o8 Jlws )5 5 0 -AD
sl 9 5 8551 le ol e (8551 B ol a5 G 51 i Sa S sz ee Jab & S 3 SLAL Y oonm
(h=55Yx107"" Ls) Ccal ey o958 iz o 51 56 J5 550 le
YA QO
A (Y
Y (T
\V/F (F

(Seoliy g0y s K judpand

fand o g3l yiden 1) 51> 19990 (21)U 3590 plaS A7
3y pnia (slos ;o AT ojlasl &y 2ul381 (Y pS aia sles 0 AT ojlail &y 201581 (A
pS ae les 0 AT ojlait & 2als” (F 3y paia slod ;3 AT ol a4y fals (¥
sl Jolai 30 ) piasw Yo oo K Culi glod j0 -AY
Si(s) = SiOy(s) = SiyNe(s) = Oy (g) = Ny(g)
Soaw! IS i (53131 Ol 50 Slass
o ()
V(Y
Y (¥
v (f
Sl o105 J! 515 (612 (525155t 35) B 41 (55> Bl 1 o3) O G slkha ~AA

—~~ - —~
= = =

<=l |mH|R
=

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

Y+ amio 858A (TYY) oS = Slgo gili— (g 0Ld il

fowwl cal W I Ol pundi 09 20 0010 Lo )8 ol pax> 50 Yo cal (ylime & JUW!I 36 Joo G & —AQ

Cv=s,aR.R=rﬁ
F18e ()
#Yoo (Y
+Y0eo (¥
+Yao (F

b3 pClS p sloden (8) Cjyge 4 Ly Vy oo UV oo 9 Ty Ol 4250 9 Py jLAS L Jub5 550 4.
Fiamnl a3 3 )90 1S 3945 g0 50 ¢ o dy S SiLLT (D) @y 4 S5
W,>W, - pja>pb (\
W, <W, — pa<pb (v
W, >W, - pja<pib (v
W, <W, = pa>pb (f
4 STULST pann S 53 515 ol ST 51015 51,8 Toatm ;Lid 5 YAAK glos 15 ailSS jI5 Jpo g3 -4
Yol o olS wia 8 ol slod 09l b Yo atm (LS
cal

(R=Y———— gl )i Boo 5 owl 30 0 alanil HU5)
ole K 3l (5 Jexi 0l plxil

Yaa )
YAF (Y
Yrs (f
foo (F
22 035 Al (gl i @2 (J920 S )3 A (258 Saaliydga 5 e S | JolS G g0 90 -AY
Jo25 oyl 33 i (AS) 19551 yusii 9 (AT) oo yuuii « (AU) (J315 5551 yuki' 39 Olio sl 00

Coaw! f‘.h.f s

Ry cal
mole.K
flny .o, o (
YIny .08 . o (Y
o.o. oy (¥
YInY .o . ¥ (F
fow! e O )las pluSdgl oF 1 o Cull oo jo JUw! 5 &G ol a0 -AY
Al oo Jrall  JUH g aile o Sl A3 (55 50 (Y Al bl bl 5 el e ,3T (1
waile oo ool (A3 (6550l 5 Abge 2ol e T (P anb e tals sl g5l 5 sl g T (T

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

YY) amio 858A (TYY) a5 = Slge il = (g 9L 93l

Q.\—&y,bdl—ﬁi ool C Jao s (C @ Jol> Oyl o010 9 i iSTg 10 A Joo SO O pao il )0 -AF
YA+B—=C AG=\'/A(T—Y'°°) Tol anles ad ( Jao p J9) Yoo

Y ()
Y (¥
Y0 (Y
¥ (F
louds S 5 @ b 5 STy G g bglie oo L YVIC (sled po Joilil Jgo 0 g Sl dl Jgo S -2
CH,COOH, +C,H,OH, = CH\.COO(?,,H‘;p +H,0,
JUanl 28 b Ky (Jae pu sl p JOl o b ol oile S Seslansl Jgo o/ ald oS 5 5o
Sl plas Joloo ;09
o NF ()
o V% (Y
o/FF (¥
y (F
Paeil o)) LS & phaedl Sy LS I YYIC gled 30 pALClS L ©)gea JUal 5 Jge O HLAS A7
¢ Cans! mioll RCESR T FOW 5 PR I JURY [CROUC ) [ IS J¥1 A JOUP T JRCHe [PCT | PR [ 4
=\YAo (\
\YAe (Y
YVFo (Y
—YYso (F
Wyl 4259 AGT =Yo YFYo—YY,YaTInT-VYYNWTj CHe + H O =CO +YH, 51y plil gl -3V
OS5 et g8 Wl Ly &y 58 5 ,L0S

oS oS (F o« y2aS (Y oS ity (¥ il ayiing ()
W AT O i e WS 0 Cannad g ) alaily 31 Cul JLED J0 ol il S O15T (53 Dl pais -4A
‘.‘C.‘..u‘J’j

AG(j) =YY+ YT +aT"
—vy ()

—vy+aT" (v
vy —aT" (v

+vr +oT" (¢

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

YY axio 858A (TYY) a5 = Slge il = (g 9L 93l

! P‘JN'SC".’-‘ ‘5|ﬁbolgu.gui *{').CM' )a)ﬁbu:\—s"& ‘_s'xbd Lvd.)l.n CMU A.hqb

N AATLaT AT T-%

LnK =

AH = =\v$$s R + AAYRT =$x1o " RT" (0

AH = 4+1Y#$ o RT = AAYRT" +#x1o"" RT (¥

AH = —\V$# o RT" + AAYRT =#x1o™" R (¥

AH =1v#$ o R = AAYRT +#x107" RT" (¥

il ot § Dy e Jodms (3l S 5 e p B g A S5 gla LS 5 Jlone L LS 1o g
ol plas Jolono ;o0 B g A ¢ 52 4l 98T aSLA L T80 gylo Jolone 2luond o i &5 y900 )0

P P ag=o/ .8, =00 (
ap :o}.? c@p = 0;? (Y
T R i S U ag=o/f .8y =of (7
i ag =o/\f .a, =o/,¥0 (f
atm atm
A B

XB —
sols SLIT (sly wims 0 oli (Regular) sucld U Jolxo ;i) WooK slos 1o A-B uels> slajuli
gl yled o0 @99 sloo o B S, Fo 59> A-B

AHM
M
B

B
- |

§ ] i 98 5led 30 B Jao 0o )3 VO sal> A — B 5LIT 090 j0 a3 plas

g X'
(6 e =;AH{;" O

. LI
G* =;AH{‘3’1 ¥

G* =vAl
G® =vA

= o [ o
B o

(¥

(f

09905448921

-4

..‘00

-1



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

YY axio 858A (TYY) oS = Slgo gili = (g 0L il

‘.'Ca..»‘b),nphfdétu a—S Q)l{‘ ~\r
v Jp

Sribludlcu o @
SpipSly s B

TRP CP
—— (Y —_
N TaV
TRV # TaV &
CV (Y

Vo adgl JLES 515 (alio)lo 5158 59 9 STlasl (g (ams @ e juidew SO (590 JUwl B Jee S0 )Y
Dy 0 18 25 s S (250 100" € sled 3 e
b o ol 80° C a cull g 0 31 sbes (I
D3 g0 s Yoo C Ul jLid jab & 318 (0
S g iy 38 Foo®C U o (glad 5 3950 05T e SiLLOT jebas 55 ol (2
Dol o0 o5 e Yoatm HLAS U Coll Lo jeba 3 (o
Foamil Jgj wiz U (AS10 (550 pauis

YYEVY (F YRAFY (T o0 (Y YaA ()
a1 ISl 3292351 Adly ol 0k o 0le 2234357 b o33 Jplone o 0 azilia ~\oF

D> osle  Jgeo oS (Y oad J> sola Jao pu5 ()

oad J> sole 4551y (F P> oole 4l 9251 (o o (V

9 G™ =—YAYAo X 4 Xy Lo Sl pil s Ll S15T (55 yloiio Au—Cuoaecli b Jolowo 5 33 -1+
! plaS Jao p 55 o p FooK 30 o Sll )V ee o3l Sy )lade Yoy =00

Ru¥ cal
mole.K
—\adelny (
—\deoln¥ (v
—\Yoolny (v
~Yoolny (f

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

YF amio 858A (TYY) oS = Slgo gili = (g 0L il

g (Sl0 3 b ol

fam! plaS T pail glad b Jloy] HCP 5,0k a5 S 30 (1Y 00) (5 0k Ol alols
r(\

r
- (Y

Y
Y

I'\/; (F

€31 guae wiz {¥Y1} Gl 8315 (BCC) o 550k ylasisbs Sy 53

A ()

YF (Y

Y¥ (Y

VY (F

sbad )3 glogs! dgfgas dbul (g Wlgi oo &5 ol (el lad & (iiim ol (250 Elad Cod
il plas by )LEl BOC job O (4 g et (padii (ot

\/;

——y

AGVAS
——
v
fww! plas FCC asiid )0 (Y1) amio 4 G (0Y0) aziuo )0 (slamins dinmild S
R
¥

(¥

(f

S R PSS

(swlell caxfe DC g 00l canSo :SC) To9l o0 plp 90 (59 pdhd u p Sy 97 T Alonziaw! plas’ yo
DC — BCC (v BCC — FCC
SC—-DC ¢f SC - BCC (v

09905448921

-\eF

AR

-\+A

-1-4

—“.



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

YO amio 858A (TYY) a5 = Slge 9l (g 9L 9il

€09l g0 il p 032 Do (53l Jlad (551 398 2y 1B Led 15940 (3 (g )T Wlae )
=i¥Y8

e /"8

e® (v

v (F

\(f

e A ol sl 3y 50 100 oS5 b Vn" o bails slusi g1 U il o318 ASTM ails ojluil sue ,S1
! IS Mz p N Al bl o s ' Wl 03Il dae b K0 38 slaails slusi

n—\ (\

n—y (v

n-y (v

n—¥ (f

Sl GOS8 ) el 5l S plas 1o s puis Sial

SaSGs (F SoSSsige (V Sz (Y S ()

Sl &l 531l g Lo J(polycrystalline) g el win Ol (G1aSil) oo 338 wu pb (550l H0
S (o pandi WigSy sy @ ol Sl iy

S5 ol (F &5 0mls (¥ S5 VL (Y S5 YU ()

ool Elad 0 VB (0,8 (pail 515w po b (5 i5h (Sl dilg )0 39290 lapd] Slanl (Sed Slaail S o

2 J J
2365059 FX1070 —— e (g5l s YPoo—— slaail ol sloyS ¢ o oK gd akaii io;Yonm
cm cm

feal plas o, YAT,, loyw
FA (F FF (Y 7 (Y YYA (A
IS (i Bad il (o>1gi 3590 50 MBI (LA 1) () F SV (55— A 10900 1954, S5O
Flw! Gy 4 35
Room temprature
YYrK(=100"C)
FYPK(=Y2<"C)
(o] avrK

Ll ailoss LSas Lol Cle cabolate 53a) sauay ()
el Joloa (slanil Sgi Ce s 31 2in  ploall OS5 > Csp (Y
Wl Jalowo (slaail Seai sauny 5l Maiae o >l ool ol Jlodilais (F

09905448921

-\

-1y

-1y

-1\¥

-1

-\\#



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

Y# axio 858A OYYY) oS = dlgo gilim (559U ol

S5 Gl aas e LS 1) (ed) Sy 3 oo 4 Cond (00530 5le G0V 98 w8 (5551 Syt o JSB NIV

Clanl 390 plas 4 bogs o 31,5 Sl 42 30 Yoo 390> U Yoo slod o s o w s

>

J sty g5

. ———— ——

Yo00o°C Yoo foo o3 le Su il ()
SRy b ke

Suzile Sl s ladils ad g, (Y
oS wle (s polie pm) F 0 Suihle Sl ST e laails ad Sl (T

3,595 5 phed Lo (5 polis g Sl 53 (Glailo) pe slaan 8 o 55 (F

Sl Jlad 655 Glian (e 9590 50 4 3F plaS Ll pidoy B oole 51 A ool (855 jes &5 (90 0
O JOWSR PN |

o 8t (S pee p (silaled (5550 ()

ol A 03l 5l 22 B osls g5l Jlas 55,50 (Y

ol B osbe 51 zas A sole g5le Jlad 55,31 (Y

ol il a b ooole g0 8 (g5le Jlad 55,50 (F

Yl plas Cawyo &0 38« j SIS 50 oad oolo (LS Sloaili o ye0 40

383 ga aald] 345 E5 1 g D Sl ;3 alradl g 034y g7y e b K25 AA' ()

DB o dalsl 33 S > w b st 2 @l g oon 2y Conle L Sl> AA' (¥

An) aalsl &5 > 4 wilgi po (s39ne @ik 5l oS plral g o3y slad cuale L S AA (Y
A2 delsl &5 > 4 wlgs o (95m0 B1,b )l 4 plaal g oy sl ceale L Sl AA' (F

09905448921

-A

-4



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

YV axao 858A (OYYY) oS = Slgo 9ilim (559L3 ol

o Jlsl Shae 50 Sl gy KL Ojeed ddad SO 4 Jsl B0 Db glp GG e ol 1Y
‘.'.)._p_i“.n 30 D yeee plas @ S g0 0 p 1o (O ol b SSllulg o

Axio %[\o ] s(11) zaa_.a,_,%[T\o] GLp 2l oS 5 51 el = yog) JiB 558 Amio —IY)

el plas (VYY)
(V1Y) o
(Vye) (v
(Y1) ¢r
(\es) (f
Al sl sal 00ls 1) Jgaz 0 C 3 B A (058 s a5y daelil 59358 Jliws )5 S5 S5 sl 1YY
Tl IS Gy by S Al Al JSwb B Do (obelS pabad i

3 s C

A | B
e 2] £

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

YA axao 858A (OYYY) oS = dlgo 9ilim (5 59L3 o

el 0\ UM B gy bawgio alold wawbio 2lo,S Sldas 51 s paiangl] sl ot Lgw) ST G o -ITY
wivogll 45 iy 45 AuiS ) Sl MP diy S35 o galralh oidh o3 sl 3Y (oo G
(ol YoGPa o 5y Jese g o Fonm
\YF ()
Voo (Y
AY (¥
Y0 (f

O,
&S5 Jsb AIas 3,8 )13 (e3ke mabud S5 Oy ) T‘ S aaeld b glas 2 68l can (slaskd -\YF

Wi G Suus I 0 aclll Aol ey all allI 0939 axlad (] 1510 ;0 wilgi oo a5 IS gle o
(K =aMPaVm , Ky =aoMPavm , Oy =080oMPa) fouul yio las i
m O

o NYYT (F
) sy S il 59 G S b 010 41,8 BoHZ (il ) dols b (29li5 ()15 3L Crd (glaxkad -1Y
Wi AR 3wy I S o a5 0 cubi g da /AN =8xVe ™ mm /eye o AKyp, 5l s o5
(g yolie m = ¥ Lo &g 59) fumwl o o
Vo ()
o/ 0F (¥
a0 ¥ (¥
Y (f

(S yly St oY b il oy JUESH) JUaSi ooy oty

3 yuneil S 5LAS y0 UVe CHYCHO 4 782 CyH, . 1¥0COy Jold 53l balie SO 5l p ats ¥ plas -\YF
f il oo F0°C 5loo
u = mass average velocity
(U = molar average velocity)
u>U
u=U (v
u<U (v
u<<U (f

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

Y4 axio 858A (YYY) oS = Slgo 9ilim (55903 ol

L palie 30 gy (JEH ¢ jor Ayl Clilé ol 3ol pule 36 (33,0 (Highie) San (55555 5 @olo b 51 36 plei 1YY
iz (Eddy) 6652 0950 4 p 2 JUl bauwgio Lo 09 o0 (23 Cpp =0/T Jolsi CllE g J0 0> 0 il

Sl
m\'
=Y, Uol.n.'ioloj@.u =Y aJb ’DAB =0/Qx\o-‘T
1o (A
0, ¥x\o ™ (¥
o FxVe ™ (v
VEx1eT (F

ol y2o a2 o wY 0 C 9B sy JUED! .0 5 0 0, JESTAY 01, C g B A 9> 555 belxe -1YA
p'afb,&n)éAisns,ﬁ%ﬂ.&Lg@C@, A CERA £ @ﬁf&giﬁy)éc,Bd\d?d}ql

Sl
Y Y
—a M m
DAB =Y/\X\° = ’ DAC =A/fx\o-°—-
S s
a,.\ax\c“’ Q
¥ YAXYS T (Y
B,¥dxVe e (¥
FYoxio™ (f

3Pl glaie O 50 Gl Y =0/ TX G0 4 Jol Hlogel pale g U 5 90 G ey JWET a1 50 TR
e (Jgo s32 Sl olad j3 oY (Jeoeia b ale B L o) (Jee i b 56 e JUDH olliws
Sl 2o 3 50 Cwglio woyd Wi bl X4 =9/ aleo 518 10 50 90 wled mhaw ;0 ouigd
Yo ()
Y (Y
oo (¥
£5,% (F

e b Sl Lad jo 9 X =0)) Hlade b ale 50y 0 A (Jae cj2 &80 peiw Sl glasdas o T
Juad 50 51 Ceouw jo0 A ke b Fg = F 51.0,l05 0929 55 8090 ;0 ¢35 ol .Cawl 59290 Xy =0, 0)
(Ng =0,N 4 #0) Scenl yaiis Lo i o jdo

09905448921



Y axan

mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

858A

(YYY) oS = Slgo gili— (539 ol

Jolw b doles gly)ls a5 b 4 3 5l A bS5 oo JUEDTL b w3 ilelas gund piuw SO 50 1T

. 3 k
&b - U O le bad cdale ol (XaaYAG)=(00)) 9 f:\' a5 Jyge 0wl Y=FX

y

lanl plas wasi s (X450Y Aj)

(QrOA.Q#Y)(v

c,0 o,
o e I

S ol (8,8 i 10 L0410 Gl s il Caow & 5 D yaeod load Aol SO 0 T Cat g b ol T Jlows

N
‘I
I

0

y
LY

Sl ply (Y) 9 (1) bli jo ,LLS (0) slagl; az j0 algd 510

[
peD
\Fuu
peD
Arcsin( T

@ Pe
Arc sin(r—“%) (f
peD

Arcsin(

=) O

Arcsin( ) (¥

) (¥

i

=AY

30 ol bwiles Coll Jlw Lo g0z 20 a5 e 38 .dB0 o0 UG ) s JUI adaio pj SO VY'Y

sl o LSl Slaol Sl oy 2a8 h 31 lade a> Il w B 38,5

YB (¢

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

Y axieo 858A (YYY) a5 = Slge b= (59U 9il

3 Sglie sacuwlins b Jlw 39 595 2 Masd haw @YU 3 Glojed ¥ g ) Gl SbolS pu 93 SO @illas —ITF
Fobas y 00 shandd o (ol 4 109 e IS S5 (59, CleMbl 4 499 b g o0 1) igliie 4l jeSum g

ty ty
' (A
Ry ke aANW! Y (¥

ty =Yty iy oo Slajea (V
My = Yy S Koy B 4 (F
UL S 0 jgue gd YO £liiyl g cogd B Hlad ay JS glailgins!  uwnddU1S i S J319 51 olgp 38 -1¥
b go YoYBolby plp BCwdUlS puw o359 bl g0 \o%!‘?- 2y dinild g ol ¥ olal @ S oxSe
(g aid,F Ja5,0 ¥ Jolae 1 due) Ylawl plas (aww J> clad v o) £ Sl oy
Yo (A
Yo (v
Fo (¥
Fo (F
PR L ALl gLy o 0 il 4 O3 Sl Sl L el SO 0 sl DS Sudiad gl p3Y ooy 1T
fogubg0 plp Wiz > Cas

\
-
f

\

- (Y
]

Y (Y
¥ (f

S 30 LS Lol S Cwl sal sl V| = A[\-(%)‘] Syaeds dalivs JUS S 0 Gy Judgy -ITY
Yol plas b >

—Y— (¥

= el

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

Y axieo 858A (YYY) a5 = Slge b= (59U 9il

m
WS el Wb e S A g Lk ! Bl ol Sy 50 Yo OM Hhai b slaly) 30 V— s b iy -ITA
s

p=FfocP,p=Aco kg‘_ fewsl kPa wis AKkm  Jsba sladyd 51 89 ol joue 510

V2 (A
fo(y
\Fo (Y
YYo (f
sl IS 3395y il Yo (gigy8 b b slo T mas (5393 gebus 43 oy ~IYA
Y ()
o (Y
oY (¥
oA (F
Ol a3 )Lk plas gl S50 53 Jlow pl)] by j3 VP
el AL Ay Cannd j3 Sl s Gl iy ATl Anwgi Caend )0 g5 50 Sl sae ()
o] 3L g Cannd jo Ll vae 5l 2eS Al anwgi dal 0 25 0 Clulisas (Y
ol olgs Sub JLa S 5l 1 o)lgi Sl sles Cl> jo L sas (Y
wile, go s aly) Jobo das 55 bl Sae (F
20 ST 0gd g0 0018 518 Ty (gled b (Jlow 0 SLSU ©ygoas w3yl 18 Ty adsl slod )0 & (K298 pur -1F)
5 Q) Seusl 382 € 5o} U e 31 Syl JUSH S 4Bl s iloj <ol T 3 Bi <o) dulyd o
(Sl t =0 dax 10 puwa Ol > LA
t
tq,‘,e—t O
L
©q.e ¥ (¥
%
1q.(\—e ) (¥
£
tq.(\—¢ ) (¢
Glod 30 &5 o gilw Yo 2,8 g o il Yo gl )l & soges axmio U L wlai 30 Ac®C gLl Ly -FY
$0C led 10 alol> aulo 4y joSum s § diwwndld .1 g0 10 ko CIl> & oul Ao coli Fo°C ool

v e

Caomd ool 0 9 Sl db alol> b (L > Sal bl \X\o-r-n% 9 Yooo

- . i kg kg -
iy |y alal 93 il 53 @lo Gl @) E9 A5 plaS .l VS AUV i ol
?.\.bo‘,n ,;,L.:.s

w20 = g (F Jazge - lazge (¥ o2y8 - o1 (Y o2y - o2, ()

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

YY axio 858A (YYY) a5 = Slge b= (59U 9il

Slod a5 GUT G S5 5l algd ol 39,10 by Foo®C sled jo Ul Hliu @ile ety o2l 90 Ayl O yo -IFY
foaml 3139 90 plaS 51 U gl cpl 51 &y BT plie] ool WS o j9a8 Sl Y0 OC o (5lon
ol @bl (glen @ Sl clas (Y sl Bl s 4 2L ()
sl 361 lsn 4l plraile 5 3 Culas (F sl 361 slga & gloale (¥
foam] G yob 4y 35 plas’ 51> s Juwe jo -IFF
S 1y Gb i gl b2 b Jae NTU 20,78 31 (0
g plp o5 Lo yis b Jas aea NTU <oj¥a 31 (Y

sy algs €= )—eXp(—NTU) ol Smin — o gy (r

-~

max

Cice
ALl aalys Gl Jare o5 o peS il L =0 5 (F

¥
(' max

W
s il SO L3510 4,3 YOE el cbals oo b Jamo o a5 1) dem plad @ sldly) g9, -1FD

sl S )3 9330 p1aS 5l JUEDH Gl penii' (2 guns )3 euiliigy o0 K =00 Gl e b @l

m.°C
b ol s 4y Wy 1 Ol JUaS (Y Al gn Sl lame 4 dlg) 51 Ol Jast (1

oo Gl s g ol ol Sl JESH (P b e 20U s g al531 ) O LS (Y

e puadolidog iSH 3 (Fg)) Saig iSI

fog anles Cdg i VO Wil Sdg 17 U Y Bogazo yo Vi Fg g pas 2,8 JUuully aogs S1ip) slue yo0 ~\FF

o +FV o ()
+0 VQ—D\}— D, Y (Y
kQ ¥ (Y
Vi —Db——wW\ oV, —¥ (f
Or KO
+\o VO—D|-—
P -FV

S0 plas aizwd Vp on =0/ YV Culus Gll 5y g1yl g 039 ol o2 L g0 &ad () Hloe yo —\FY
+YV To,l0 1) dds dml (2 8 o il

D, 0

D, (¥

D, (v

Dy (f

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

% ad 858A OYYY) oS = Slgo 9ilim (559U 9

(Sl ol ST gL 5L Vg ) Sl plas V>0 glilas V; o V, &lly JUwsl 8930 (2,8 by jlowe y3 -1FA

A‘l:’ Vo=2(
h\" \ﬁ)::\ﬁ (¥
| %)
R D‘, Vo = -—Vi (¥
Vie AN ~ Vo= Vsal (f

DL,
v D

(.09 2 39 JUasl iael OT) Sl S 3 4l 35 plas & 5 slae 5Ll 5,40 —1FA

R, ~Yo ()
‘okQ "r (‘f
AN
v 1o (F
vo
Viu

V, :
Sl plas” A, =7° 5y by Nigd o0 259 JUsl ol OT 5 5l 58 —1De
i
R -y ()
A

_M._
R
VVV \ (Y
v, (
R —9 Y (f
R R
Vio—an-

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

YO amivo 858A (YYY) oS = Slgo gibi— (539U il

y ALY
(f) Plp M, e iy (T) g wiloads Wbl gLl Al jo My g My (slagius 3il 5 55 slawe 5o

Tog wnles Jao b plp Vo o9, 5We Vi, 59959 31 s)laie a3 lila .ol My 90 3l 5

VDD :"V'Yév (\
% % oV (Y
RD< : RD -‘",-VQV (¥
+ - \’/'3V (F
——0 Vot ©
—[5 M, M -
Y
Vin \mA
+ ~Vbp

W mA
“’ncox ('E')\ s \9—\7-

W W
(f)‘ =f(r)y

Olaxin b Qy o ppC‘“%=\'n\t—¢.V—r‘ =“'V-"d, =YokQ claxie gl Q pj Hlue 50
plas (A, =%) e Ko JUSuw Ly 50 Caml Pncox%=Al:_¢’v1‘r =fV,rd‘_ =Yek Q
l Sl

+oV o ()

—\Y (Y

— Q —Fa (Y

V —Ao (F

09905448921

-0

-\ay



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

Y5 amio 858A (YYY) a5 = Slgo gl (559U 9l

Vv
Tl plaS 43 sl 8‘“ 5Ldg 500 —VOY
1

Yoo (\
fro (Y
fao (T
Foo (F
Vy=YamV
V) =YaV
Ic =YmA

1) ylae o -10F
fSS yeue DC oL > Ry, b cwglio j U all gal ai> Ry (A
ol a8 Ry b 51 6o9ee (Us2 o (292 1) Qp 3 Q) sl STl )0 sutel awdy Ry cangli (9,311 (0
| s YomV Gl Coow jaiun 3l VBE A5 ASS 2 8 () Caod 0)
(ls‘ =I§Y a B\=\°° ¥ B‘,=Ao

YoV I, =epYomA , R, =0Q (A
[} =9¢,YomA , R, =0Q (¥
\okQ \Okﬂ lL — :’.-",\ "olnA e RY -0 (r

I, =¢,YomA , R, =0 (f

51 8W s S1.aciwd | Vg on =0/ YV s B=Vo0 ghyls b yanuy 3l 5 e JUasl qual T 45 jloe 3 -100
FAlS oyl Sy Lo wix V) slaio D9 p ¥ Cumidg 4 ) Cunidyg
Ve Voo ()
Yoo (Y

Vl = O/VVo—\ Q‘ " goo (Y

/ Q ' Al
R ) ' Re
V Y
v
SW EE =
K W N AW\

kO R
KO

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

YV axio 858A (YYY) a5 = Slgo 9l (5 59U 93U
)= js =00 JS L b by o JSb 0l h g1 g b plad 4 glailgan! Ay S (59, -1OF
Z o] plas Olaizeo l..\.,.. 3 1 wablae olose Oud ol
» b’
Db ~ (h"+b")
1 Y
—ys- oz _mh
h| —Ly— (h" +b")
~ ) h
H=z—"——— (¥
/“B_y T Vh"+b’
- o] b
X H=z———— (f
Y Vh'+b'
Ya =, glad g8 30 glad b cuidblon s slailenunl aiwg O Job ualy 10 suld 0033 55,1 -1AY
fowl 390 plas Jolas sl jaue ailgiw! op! 51T CB1gass oLy a5 Jl> o
Tl 1" v
W“ — l\+—|nal (\
YFT ¥
oo oy
Wy, =——[+—Inal (v
H= pm 0yl
Y
w1 f
Wy = \+—Ina] (v
H rml o
Y
w1 f
Wy = \+—Inal (f
H Y'Mt[ il
oA

(Ro50,,0.) alais )0 Jouniliy wounl (2g5k0 XY b 30 p, (s )b JE2 Lopls oo JS& @ s b
(! T 31 590 adaiii) Sl plas

(R,,0,,9.) Ped (n+2-sin0 cos0.)

B * fne R R.
PR [r+ AL RY cos0.] (v

0,.” fre R, rR_

il psa fa . v
-------- < > Y ————|[n+—-sin0_] (¥
a fne R
Pa

fa . Y
————[n+—-sin@’'] (¥
3 fne R [ R |

09905448921



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

YA axio 858A (YYY) a5 = Slge il (59U 9ib

Jb »z ),&06’)}!(‘ )‘.f,m pRQ‘s'O)s.w"f,)ih Z=0, ps @h,hdl‘ebd)yw -164
fewwl plas U, wwp z=h Uﬁ'»o,&&i Syl —ua, L plpz=Yh ;00,5 Cspu .Cunl &5 >

\/vh( Ps —-g) (v

h( qp;

Y Ye

,h qPs
¥
f(v -8) (

Bole Sy b Jol jsbar b g glad 92 (515 Elad b Sgamel Job 41 seme o o35 K SAS15 gL -1
axly S Cud b cwlond p (e<QPSYR) L =% cos’ ¢ (susceptibility) s ,ldpd L S usl g
] plas LSl cul Job

Yne
b

In(—)

a

e Y.
ln(P-)

a
Yre,(\+%.)

ln(‘E)

nE, (v+ %)

In(— )

9094 V=V, . X=) )09 V=0 .X=0)a4_f“.’l;)é‘sﬂ,_nl.'u’l_.o’éoj‘_id._{)é‘)*‘utqeu -7\

-g) (v

0\

41

(¥

f

O ann] AT ABL 00 3 €4 (V= X") sy b K3 5N Gd 3515 Ao 99 oyt yimad

fv Y fv
v=—--I1an X (¥ v=—o-tan 'x" \

4 n

PWo o ;i O o
v=—Y-tan X (f v=—Ytan X (¥

T n

09905448921



3lge (s dige yoSiS S 4y 9SiS slge  mavadkonkoor.ir

858A

Y axio

(YYY) a5 = Slge 9l (g 9L 9i

0|_

) \ooocos'li;:lar oly quS:' Ol 59,5 Slaise o J&S‘Sa Qounils (5 ik (sl S S u.;l,I Eett
fouled gl B <0, b by o 10 awie olei U5 ciuai U ool a2 35 alaS plp 0=0, agl; .ai5 o0 !
8, =cos o0 (1
8,=cos '{o,0 (v
0, =vcos ' {o,0 (f
LS algs Q=1 5L L o3 ol ol o dan ¥ g ) i S 535 03B S (215 g B glaglad
O3 30 0al 0,030 551U ded ply s A3 gobd £lad 090 plp ¥ )5 o glad ST .Cul oud
failey (S ol g WSS (5 i

\
(\

r
Y
- (Y
Y
r

(Y

-

Y (f
@Jw!aqu”ﬁ&&aoﬁé&n@a.wlouowm”oNo,...b‘g&d,a
@lae) Cowl 00,5 3 Wy (omd ($ 10008 w pd b pauibliio 00le <G 1) (5 0,0 3550 4 Cannd 490
w0y slp b g glad g go pew $lp 1 by (258 L adako g jloni )38 JLG allae ju3 () SIS

?c.wl,bs
wla b b+
a \_’n Ln( a)+pan( b") (
7 b——
7 ! Y |
/ ul b+%
—| Ln +u.Ln (v
7 = (b_f‘.) beLn(—=)
| Y |
I bt
Lad Y )+ Ln(—X) | ¢r
Yn p-2 b
L Y .
- e
b+—
IR e B yerme Tyl v
Yn {2 b

09905448921

-\#Y

-\rY

-\F¥



mavadkonkoor.ir  slge (uwlige joSiS S dil) gSGS slgo

Fe amio 858A (YYY) a5 = Slge 9l (g 9L 9i

Sloveo b 5315 s Aovkus 93 oyt (Sdd o (S @altan) K =¥ (S ;580160 b oS 5580160 digi Ky -158
O3 50 0 05033 555 U5 5l g a2 05l 0L 5 5L G by (58 (2] ST.cwl 00,8 5 1) slse
?O,.:)‘,O 0)-3’.5 h&_’_}?&“éé &?U »

O\
% %%
(¥

(¥

(f

< |- t|= |- |-

09905448921





