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| Part A: Vocabulary

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

sentence. Then mark your answer sheet.

The two groups of students should be taught differently in that their learning needs are
quite

1) bizarre 2) distinct 3) stable 4) reckless

This mildly picaresque novel a boy's flight from prep school to an eventful
weekend in a big city.

1) recounts 2) accumulates 3) asserts 4) restricts

The two companies worked in and lowered their prices to make their rival
company collapse.

1) ambivalence 2) validity 3) chaos 4) collusion

The U.S. was accused of international efforts to combat global warming.
1) regretting 2) convicting 3) undermining 4) accelerating
Richard is so that his diet consists almost exclusively of catfish and chicken
liver—the two most inexpensive foods in the store.

1) frugal 2) timid 3) selective 4) astute

Even after traveling 62 miles, the runner kept on moving.

1) congenial 2) indefatigable 3) flimsy 4) indifferent

As we traveled to college for the first time, the family car was laden with books, clothing,
, and other necessities.

1) warehouses 2) amenities 3) fragments 4) appliances

When Eileen me to a fight, I could see the hatred in her eyes.

1) strengthened 2) derived 3) challenged 4) justified

People like to be around George because he is so and good-natured, so it comes
as no surprise that he has so many good friends.

1) affable 2) sarcastic 3) superficial 4) half-hearted

The new tax policy was criticized in that it was argued that the rich were actually the
main of the tax cuts.
1) hedonists 2) savants 3) benefactors 4) beneficiaries

| Part B: Cloze Passage

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

I each space. Then mark your answer sheet.

Quantum teleportation exploits some of the most basic (and peculiar) features of quantum
mechanics, (11) in the first quarter of the 20th century to explain (12) at the
level of individual atoms. (13) the beginning, theorists realized that quantum physics
led to a plethora of new phenomena, (14) defy common sense. Technological
progress in the final quarter of the 20th century has enabled researchers to conduct many
experiments that not only demonstrate fundamental, sometimes bizarre aspects of quantum

mechanics but, (15) in the case of quantum teleportation, apply them to achieve
previously inconceivable feats.

1) invented a branch of physics 2) a branch of physics invented

3) a branch of physics was invented 4) that invented a branch of physics

1) occurrence in processes 2) that processes that occur

3) processes that occur 4) processes of occurrence

1) Since 2) Of 3) From 4) For

1) some of which 2) some of them 3) some of those 4) of them some

1) also 2) as 3) like 4) such a
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PART C: Reading Comprehension

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

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

Passage 1:

You can't deny the importance of alarms in the chemical and process industries.Ignore them
and you risk damage to equipment, loss of million of dollars, and loss of life or severe injuries
to personell. On the flip side., many alarms are a routine part of process control, with large
industrial complexes capable of notching up as many as 15-20,000 alarms a day.

Alarm flooding - when high rates of alarms mean that operators are unable to effectively
manage them - represents danger periods, as dealing with the routine may cause a major
problem to be overlooked. However, with a simple alarm management strategy. frequently-
occuring "nuisance' alarms can be drastically reduced.

Which of the following is similar in meaning to “notching up” as used in the first

paragraph?

1) achieving 2) initiating 3) stopping 4) sounding
Nuisance alarms are alarms that ----------=---

1) are faulty 2) are too loud 3) cause problems 4) keep on ringing

The phrase "flip side' used in paragraph one means:

1) the disadvantages of something

2) the advantages of something

3) the bad effects of something that also has good effects

4) the good effects of something that also has bad effects

Alarm flooding --------------

1) sends signals to many people 2) can cause problems in chemical plants
3) is a new management strategy 4) may prevent many hazardous events

Passage 2:

By using mirrors and lenses to concentrate the rays of the sun, solar thermal systems can
produce very high temperatures-as high as 3,000 degrees Celsius. This intense heat can be used
in industrial applications or to produce electricity. One of the greatest benefits of large scale
solar thermal systems is the possibility of storing the sun’s heat energy for later use, which
allows the production of electricity even when the sun is no longer shining. Properly sized
storage systems, commonly consisting of molten salts, can transform a solar plant into a
supplier of continuous base-load electricity. Solar thermal systems now in development will be
able to compete in output and reliability with large coal and nuclear plants.

What does which refer to?

1) use 2) possibility 3) heat energy 4) production
What is an equivalent for industrial?

1) active 2) diligent 3) industrious 4) manufacturing
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22- Which one is not correct according to the text?
1) Solar systems can provide base-load electricity.
2 ) Temperatures such as 3000 degrees Celsius are achievable.
3) Solar energy will be able to compete with nuclear power.
4) Sun’s heat energy is usable while the sun itself is present.

Passage 3:

Changing economic circumstances as well as changing technology create a challenge for the
chemical engineer designing or improving process plant. Within this changing picture the need
for accurate mass and energy balances remains paramount, since they determine the size and
design of the associated unit operations. Having introduced such balances, attention will now
be given to some of the more familiar unit operations.

23- By the help of material and energy balances one can ------------ the unit operations
1) design 2) order 3) determine 4) challenge
24- Paramount means -------=---- ;
1) logical 2) very accurate 3) very important 4) overwhelming
25- What tests the skills and abilities of designers of chemical plants?
1) mass and energy balances 2) technology measures
3) economic and technology measures 4) economic measures

Fill the blank with suitable words:

As oil exploration moues into deeper water. off-shore design will differ even more from (26)
design. The major factor to date has been cost. However . future (27) will be floating
structures. The wind and wave will result in heave, roll and pitching motion . The question
raised for the process engineer is basically "will the equipment (28) with the inevitable
sloshing?" The influence of unintentionally (29)motion on processing equipment is a relatively
unexplored area of chemical engineering, but research on modified standard (30) is currently in

progress.

26- 1) on- shore 2) previous 3) standard 4) structural
27- 1) activities 2) platforms 3) development 4) works
28- l)draw 2) agree 3) progress 4) cope

29- 1) hard 2) light 3) imposed 4) accepted

30- 1) design 2) structure 3) procedure 4) development



SGLollF

iranmoshavere.com

Sllonn plout Jono

b axiio 510A Y o) oyl JUt

Sy 3l S il az 0 Bo gLl sloo b (BB ()5 95008 SO bl
adgl 53 sud saliiul O (om0 0l o0 (ylro (Humilais) Ayl aswgy Jumo

C«—ul YOOC ui‘sl_béﬁgﬂ-"" fOOO kg’{oc Ui J)‘)’ ‘;‘J)B“%

025 950 ol i (3l sloyS ST (el Y0 OC 35 (639,5 O (glod)

UsAro—N— el tiyfyuen JUSEH 08 cusidig PR V0T 2
m'.°C kg

ey a 5Lis 90 (FHl e Jose o g 4l lass jLu 0y (29 (bl

k
foaml plus cm 9'—g' > a2 Ay Sl y

sec
Fop0 (Y YO
f .oy Y0 (F AR
sud i (31 )0 ((yd) 033 & dauzmo 33 luls i ylys JUES cy p 58
HAI)

A3 a Laldl 1y axily Jst &l L) 2als' 1 0, oleadd, ()

A3 go alS 1y sl JEL! Ol g0 Lol (Y

A o ul3l |y adly JEsl Oyl > g0y leaily (¥

And oo ol 1) aidl JUl o ylye bl talzdl ]y 0 laadd, (F

L (6331 9518 )18 (55 SolS' Jlaww (3950 & i 0/ | JlaB b glalglS (39,0
a2y B0yl Jlmw g adglS o glod NS .09 o0 a9 Culi 50
= ey Ol 07 0 Jlew (Galas Oy JUE ey po ST ol 35 (il
o oy Olg aiz AlalS (49,0 (sudei (55l Hlade bl o1 )5 lw az o

¢ aw!
Yooo (Y Vdoo ()
Yoooo (Ff Vdooo (Y

$lod 4D phad 9 555 sl Job b (slailginl gaw slos =0 gloj 5o
Olomi o0 O ygu0 42 30 .S o0 gt T Hladie & ol T, (T bl plad 4y
95,5 o0l g 2 dowi ez (23 3 dilgiusl ol @yl y U Judos o
BBl Coles g e pezr SO L il ol wilgh cad ailgral G ()

,(xt
(Sl Wlgiaal 5> 395y O) bl G 5l 5iSzrsS | CanndlS (¥
D
Al ol e ol Hlad g asls 0/ ) 5l 28 s ol (Sl sae) Bi 31 (Y

ot
3k 53t i 8y 92l K2 Sz [T CF

-

=Yy

-ry

-Y¥



SGLollF

iranmoshavere.com

Olawlxe ploxit oo § amivo 510A Yooyl JUil

Yol plas” 5 S0 50 (m,n) abaii & bgs o dgume Jolii oy YO

fhAX

Fln—vn + Tnen Y Tmne + YT n— + S Tes
Tnn = fhAX 3
fhAx
Tl + FTnsvn ¥ YTmnn F Tnnoy + TToo
Tmn = fhAx &
(o+——)
fhAX
i \ch—\.n * ATm +\,n + YTm,n+\ 25 Tm.n—\ £k TToo
Im.n = fhAx ¥
(\0 - K )
s . . fthAx
o T ¥lmsn F e + Tnnoy + B ] .
Tn = YhAx (f
(\o— *k—)

99 30 31 sy @yl S g B leiss Wyl adgi b e Byl o 0 -YF
P 33 iy3F oS Lyl clls 0 lrasle &)ly> JUESH gy b
Y] zumo 01990 Coolnd S 50 Lo (Lol )§ Ol pis
Sbeon i Los GLslS o laes 5550 5 alols (I3HIL O
Sygn a3 ool,F o lgss 35 5o 5l alold T3 L (Y
sila el ey bl F
Wb Cn s Wilgs oo Dl ader Dald 4y iy YL olge il plas” s (F




SGLollF

iranmoshavere.com

Sllone plait oo

Y axio 510A Y o) el Jlas

S 50 0ul 00l 1Lk dil gl SO 14950 L (slod 23398 4 bgspo Jumwil a0 Alolre
s 39355 50 5900 (nSngin 33 lg) MTY o b 631 g o 3o o 305
s} annl A0S S 0y s b K = DT @ jg0 4 o c0lon & > JUaiil

(el 0l 3ale dilgian! il

:'j_\c
z, P 5
W
- - ﬂ(g): nT
[ p '7'1.
k=bT
PP PP s’ P ST
le:
(H_L)aY_T’LE_ \
BT gt~ b
ﬂ+l(£)Y+m_o Y
ox’ T ox b :

ﬁ.}.i a_T)+m
ot b'I‘(ax b

aY_T.*.l(a_T)Y.*.E
ox” brox b

=o (V¥

=o (f

=l sl 0yl by Vo bwgio e b oule Ro glad 4 glalgd 5o
B IS O] F s (pe) sy v o Sue 510wy o0 Aol (50,le20 & q" <l
0,5 A8 po Gl (o0 §r970 S 5O (FRlwa Ol JU

SzsS ks (¥ sl 0

SHp sk (F S plp (Y

JUE! G 8 Ol pdd Wig) 1ol glod b G amiio S (595 51 Jlow y902 50
Pl bl I PSS ol @ axio Job o Jj9e 0 plmlr Ol
¢l

S (oo oy il yhe Jobo 50 alen ()

Deee o5 0)bgS 5 39800 0L dn 39h e o5 gl (T

S g0 ey Sl ol jsb 4 s 9 (28 Gl s, B (Y

S (oo Mgy B s g I Sl sudgn, B (F

=Yy

-YA

-¥q



SGLollF

iranmoshavere.com

Sluilone plit oo

A axio 510A Y9l oyl Jul

Lo o 695 31 45 (29 4 ol slod b amio S 31 olmler Oy JUST )0
d S0y (Sl Y 50 Lod (b31,S Sl Wigy S 0 y9ae o] by
LTOW IRRC PPN

el b axio Job 50 ()

g Sl ke Jobo 5 (¥

S5 (Ko 550 &Y 3l )5 51 by gles 5 axmio (slad IS 4y (¥
oo SRS axio Job o (F

3005 ol lpo)lamd sloo o5 sllg) (5350 31 1T by b youe 300 s OF
PSS 0l o S s 4 Ol o053 (20 09 o0 0010 Oyl el WU
! gm0 4 55

o Rl (2P Gled g i (roge Ol JUE] S ()

e Gl ozays ol les g ol rdge ol > Jlil e s (Y

g e iy Jlind comyng syl by il Jisil e d oF
Wi o

T Bl a5 U i B T s o OF
e LS ()l eI 4 9 00 slalgd 0y e S 3959 51 3 O
LS 50 dgl oylg0 g 0 (slod NS jludo (p pieS .09 0 Jlosl o] o)l
fazdl oo L5

oo 1y ool &l U gy i g it 45 g (gl 43 ()

Lol S0l 6 )lgen alg) Jobs o 0yl 5 L sles DS (Y

8l o sl gl 950 50 ol (Kb anugr jl ae Lo GBS Blus (Y
o] 6y 355 e 130 s s Jlows cglos 45 aly) (gl 3 (F

S g Rl O a4 s K )0 oud e0ld (LS 0yl (49,0 W)l JLa
odity 0010 Wilmaziie whaw!p abl LU byl l 51000 0 X S 5 (i
Col @ayo yio 52 Oy 0o 051920 5l (G yame )15 WSS (59,

ddo ()
) m W Yoo (Y
L
“ > 0o 1
Lol sttt / 9= + " Ao Ly
Yado (F
g / hes e
"‘"5‘ w’.'C
770: ‘M‘c
77777777
—

_fo

-f\

-FY



e LA

iranmoshavere.com

Sluilone plovt Jowo

q axiwo 510A Y9l oyl Jul

(Maximum Effectivess) 5 ,Slos gos 35k bl ol j0 sldlg) g0 G5l > Jowe )51
?M'é‘;ﬁuQ)bQéﬂgT‘ﬂﬁ@’}o&ao‘slaéw;‘a-&s)u

-N)-S.))b)éf OC |)U|C
Ao ()
)/_,_.ﬁ:‘ lo °C Ve it
lo _'_ﬁz_ (
Sec fo (Y
Yo (f
r/"'" —_ —
A.°¢
lé I<s
Sec :
v T' 9

owt

dldlggluio glacdlin ] (ol Csh-"sefﬁ‘”c:i oueld 45 (0B y
5l Tohaw 50 2 4 0 p8 0usls I (Al S peb 4k 3F plaS il o0
fabd o0 oyl |

ar ¥ ()

or YO (Y

o F (¥

o/ B (F

-¥FF

-¥5



SGLollF

iranmoshavere.com

Slilono plot Joxo

Ve axio 510A Sobiy 390

py=>lF0 351wl YO0 °C gloo jo bttt Of Yoo KE ggime 9,6

P ol o o Wiz )6 (il e il milo D g0 @ T 0l JS

e 1 yleis 950 Ll 50 1) Ol g @b O (pgaso paxs 45 aiS
Y Y

WSS Sl s 0/°°'~'}I—g 9 °/°"’Y"|:—g (& ysb &)

o/ AA (Y o/ Y ()

Y (F WY (¥

Sl 5 sl 10 5L3S 53 (5lanly) S gy SholS 90 41 alS 35 b2

S jlid g YooK glaos 50 g oamd (J3L) 09 S 3,1y YooK

gt i S Ly pET 0y guid §) (57955 Ok pan OGS o0 I 5 1y 090t phannns]

7
Cp =o/fb kg—ojK.wlRU‘sa,),u,“?ch@U
Yoo (Y U0 ()
foo (F Yoo (Y

oz
Sl plas’ Sl yo alails 4o [a—v &b Hlade

PC

_Tc- 41 o ()
ZPe Z .
RT, Ve

p I g By g (%l Wil P(V=b)=RT ;5 slp cdl> dolze )51

¢l plas
_5 (\-' S R (\
\Y v—-b
R R
v—b ¢ v

Iy Yol 0/ O du—e b0 3 Aos A.?,o,_l..l,ﬁsa.;u,u.éwj.uosn olis

10 dalgs LS
by b YL (g 20t 0 (¥ by o mhaw YU (5% 0 ()
Lyo ol s (gY o (F Ly ol Ges 5 VO (V

bnoes glood ol 935 S Jlaie 17 0 (Ko 55058 S 0 Ses o b
V00,000 KJ as g jgme 33 .l =VO°C 3,8 4950 slod 5 YO°C
59339 J93okeS iz Ly o plawil 415 9 4285 53 53 S5 15 51 &yl 59,
¢l

Yo,000 (Y 8,000 ()

YAY,c00 (¥ \Y,000 (Y

-¥5

=PY

-FA

-Fa

A

-0)



SGLollF

iranmoshavere.com

Oluilone plout oo

1 axio 510A Sobiy 390

Sl ol o Jooui S0 9 el HLES Jgoi & il ) oS 1 S5 plas
gl (Y Jdrs O
i oST3 %3 S (F oSl (¥
o dy gmrly 35 o oo Caow &3 Sl (glod jo  aBlg 31 G HLAS )51
S gazmo 5 a5 S plaS oy (Ailoww) ouiloadl x> (3o yud)
S5 e jlade ()
A o oo yho oo 4 (Y
S g0 oo 5 T g0 &0 Jl s o pS S 4 (F
Sladole 5153 .canl O sgame Jaoro bl pd 33 3b 9y Sy jlemns (3350 Sy
Sl (3350 &y 30 (S g Fligu (535 30 DT 3151 e 3 (g yie mud Alold )
Sl 4l 1 i aizy Loy Elygm 1 (52955 OF Sty 3900

_m_

g:\c
SGL‘Y

¥OY (Y Y5 ()
oY (F A (Y

2 aP
il oo Col S0 A ] 50 & WIS 0 S9m Z=‘+ﬁ el aolae 31 6518
T oo oty alayly olas” 31 518 4T ilowuy b suilaudly LT
(HR=H-H® =H-H =-AH)

H-HE ap

- _ar _H€ =,

RT RT V(Y H-H ()

L P L
RT  RT ' RT RT ¢

9 =l 9/ A il g pdeS cn po P LS 5 T (glod )0 515 S (6l
o BmwlF9d u yds D9 o0 29 gume Z =1+ B'P dolas 515 1 ¢l

ex=\+x+}:—:+... Sl yaiz L i 318

o) % (¥ o AD ()

o/ AA (¥ o/ 40 (¥

359 sleo S 9 000K (glws g p 5 5luS ) (359 4 Itlr psnr Sy
Sgtr oo Y0 0K (slod 30 0T Sy sl 350 Sy 051y C=) kg'EiK
iz 50 3 JaiskeS Wiz Loyl Joo ool (U (2955 i) (19581 A s
(Iny=c,¥, In¥=) , Ind=)%) RV PN [

o/ \§ (Y o/ \Y ()

o Y# (¥ o XY (¥

-oy

-oy

-oF

-00

-oF



e LA

iranmoshavere.com

Oluilone plaut Jowo

Y axio 510A Sobiy 390

3 ¥ 0K el glos 5o pygimmmy 9 il Sy 50 Jol 515 o ,59kes
1o 094l g0 05T yiko Jaar 95 23900 &) yhamnod] ¥ O LD B phuunod| S 5L
= Josebes oz Ly Joai ol (o 50 518 ol 35aaalds S15T (5 5l auds

ful p 55 glus

R= kgoK 9 lnY=a/V ,lnT’—\/\ ,lna—-\/F
Foo (Y Qoo ()
Yoo (Ff Yoo (¥

il YAFK slos yo 9 AR kPa o1y YAYK oo jo of jla jLid

v
) ::_m 212 YAYK (sl 50 gLl OF b o329 o2 1.l ¥/ FF kP2

A o Jild gLl L osg pxa il 50 gLl ol OF 059 a2 3 00

§ ! mL<])I wx YAYK slos 0 O puid (s slo,S il

o b (Y o, 10Y ()

Fr A0 (F FY90 (F

iyl P il o T slod 33 (552 din s Sy (51—
&0 S yge ol 5 ol Soales usly of o a5 M =10 +YX, + XXy
€l plas Lad g Los oylon y3 M,

VY YX¢ Xy (Y W= FXeXye ()

Vo+¥Xy +Y(\—Xy) (F Yo+¥Xy + Y\ —Xy) (¥

=% 99 bale U 50 (1) 32 Awlied cupd JU pg Il dolae SeS @
Wl o0 Gy 5 alaly 5

A P
Ind, = W(Bn +¥y0yy)

! plas ulp (V) €32

N

PB,,

Iny, =R—,‘r'y\Y ( Iny, -W QO
PyiB

Iny, = RF yy (F Iny\:% «

g Voo HLdd o )lsu- mls 513 Jolai 50 (3 9 (Fdly 51 (oslie
o i o3 g (ely sl GLayLad aisud 1 gls TYY (los 9 JISuly
3 gdie (4 0S8 bl oo s (5lod )0 JBl kS VDO g
Ful yodr @alo 5B 50 (333 (Jgo yuS WS (o0 Canrd Lol (1908

o) FF (¥ o/ TY ()

o/ FY (F o/ 0F (Y

-OA

-4

_$.

-#\

al



e LA

iranmoshavere.com

Slilone plout Jouo

W oaxio 510A Sobiy 390

o=l 3 PE =y bar ayls ¥oo®K slas 5o bl aalo s sl
a Loyl #o 5Lad g YooK (glos plod 39 gl o sl gd &9

=Y g
S pyopec) kg Hthiesadenae auls ol sl fogdalep b

Y bar =Yoo kPa .R=\k:—°jK
5t
Exp(x)=\+x+7!+
o/ Vo ¥ (Y o/ Vof ()
o7 Yoo0d (f oo Y (¥

=10 YYOC 50 O 50 opduil CdMo (6 pm (i ol A5 SS9 b
u.\—&l} 9/0‘3‘ L'Ji )0&'&”}.&5}‘0),&%')&“[{ ‘YOOD bal‘

mol
T u\—o’)_i‘))rn)}ﬂ)),bd)ulbJél&!Jl’)D}U)l’)O&d'\-«hl‘

(WS 2 R=A ——— moIe°K 9 JTows! 1y 388 518) Soa! (o) 3 Joo)

V(Y e d ()
doo (F co (Y
: RT :
plas 59l oo oyl P-—b > aolae 31 aoliiwl b codumnmun Hlidy
] geazro &l 9 oy diline (g adasl
v—b v
In¢p=—— (v Inp=y——
V=g o b ¢

Y
ln(b:-——-vEb (f ln¢=\—§;(\"

Al

)



SGLollF

iranmoshavere.com

Sl plavit Joxo VF axiuo 510A Y b SeilSo

S glabaii az 0 .0l o0 ) D yge @ Ayl b3 S sl 855 Ol Sxie -FF

flamnl o0l i oy Algl las ol

A
< ;
Gy . |
’ =
A B G D Mol
B A
D (f C

L Jab & sfoud s 59 1S3 ilan gyl Jsed g Jlow 4 g0 5
T 0l ea S (5l p3Y (69— I B (WSS 0 S5 o s Cow s

! plas V ol cae g b jlocads

L(p,gsino.d, +pygsinady) ()
%(D\g sinoud, +pygsinody) (¥

L(p,gsino(d, +8y) +pygsina) (v

L(pygsina(d, +dy) +p,gsinat) (f
Olaziun giile <ol U (packed bed) oossT yws S jo o)1 by sl -FA
Cdliogd il 99 Jlow (b2 Cot w9 Jlow 4595 g 45 (590 53

¥ (f Y (Y




SGLollF

iranmoshavere.com

Sllne plot Joxo

V8 axio 510A Y b SeailSo

39 o0 (5 S 03]  Suilinal g (Kaolind ;LD BHiS] aleawg plas 5o
Dy algd (Y o ety | ()

ooy Wl (F 7 859 (V

S ! STl 0d T 51305 30 ) gl g 20 0, Byl 4y (UG
S g ] (G S A2 0B p2m 4RS00 530 TFO sy b yee J9o
Yo aplgs owud sy yloj o SSU

(m=Y,g=1o=2)
SY

(v QO

(¥ (v

o|— 2|6
0 |- 1| =

4y i Pl S (om0 s lalgd S5 5l 25 JSD by (e b (s

fadly oo dlg 10 Jluww cpl Cas po Jolg i lod
-
78
A
" 1 v v L |
AW L,
r R r 'l; r R ‘
(F) ()

(Y) )

batas al_old (uwl ould 0310 pj Djyguo 4y A3l 093l SO 50 Ly bghs
9 BA LLs » )L..“..i Oy90 yo 4.:..!‘; p'ds .\.\.a:)b‘@ OLM&‘ bl Pw » QQP

§ ! Zrazmas C

Py=Pg=Pc O

PA>PB>PC (Y
PC>PB>PA Al

Py >P

A‘PC <PB (f

54

-V

-\

Al



SGLollF

iranmoshavere.com

Sllono plit Joxo

V$ axivo 510A Y b SeailSo

5 s i b Ayl 5 S5 9 5 L B b gt Sy J51s 31 g by
Sl 495 dlg) 9l g dlgd 1o by (Fowgm Jlodo| WS o0 y90e

el Wiz b > gl 6l jo g ddd 0 ()

ol aigl Gl gl 9 g dg) )5 (Y

ol gl aal il 55 g g Wl joislism (¥

Al e oyl a8 2l g 0 )ls (Ko Jlw (ols3 @ e (SKosn (F

sl 00 0013 325 590 ) L A s 9 aey duaddio (e

hp(m)=100-Q"
hy(m)=ya+YQ"

v
m -
A2 e Sl e 8 Slas alaldi g0 g ol bad 90 Hlude
S

A
0 No (Y Vo Vo ()

OVY
0. (F a.i i\

Y

" i jeng " - kg

D gty gm0 dpdiri YK @allao 336 (59 SSU JSIs Yoo0 @b Jbw

S
s » s & . m X -
0usS o Llb  WlS (59w .l Y: dol 3l Zey> pld Jluw Cas yw

ol g Wi 18

Yooo (Y Yecoo ()
doo (F Aoo (¥

-yy

-Y¥

-va



SGLollF

iranmoshavere.com

Sllno plxit Jxo

W axio 510A Y b SeilSo

Wbl oo o All) g0 49 Ca pas 10 SR 93 L S 50

V= (Yx-— y)i +(—x+ \"y)]
oo liciuw! aladi g3 ¢y yLdd WIS | dnslno (g1 3lgi oo 1y oy Wlao LT
20,8
ol 300815 Ol D9z e O
Sl @il E Gl sz > (1
ol g 93 Gl sz Gk (Y
ol (2352 Db ez e (F
39 Ogmd oo il R glacd ay (3500 5 P diandild (L 43 98y b S5
Sy iy (o0 il anwgi ol 550 0)l90 535 Sl ol &5 (Sl
mlone adayly Bl 05 0,192 (595 oile Sl ) Cuolind 5 Q 0)lg20 59,
(a3l lid B) Saml plaS Caolioss

\ \

L7 B )7
rnRpg YTRpg
\ \
YRpg YnRpg

g I 4598y b (s wijlusge O gl 331 oaws b &5 (5190 axio 90 (o
fo93 walgs yiuo (b yor 0 axbuo 3l e pw 4z 13l 4 aoy10 51,8 P akudls

#pgsinothY O
#pgsin(}thY (Y
#pgsinahr x

I ;
Epgsmah (f

99 Jukass Jobo 0,10 (b2 (S Jalatanse B3| axiio (g3 51 198 51 (SU >
bl 33 ol yz &5 (Hlo 50 Sl (g9 S Ablgo o (256 2l

S 2 Jebinn (s gl 50 gl 4 Al 4 oS S > Jgb
&390 4y (X) ol yor Sliuly 30 STl 3 Sl o dia 3¥ plaS” S

= a
] Sl (5 5lie A ] 0 4S5 Sgu 0 o 18 Cp =—=
Jx
\
V(Y -
Y
Y (F Jr o«

-y

A

-YA

¥4



SGLollF

iranmoshavere.com

Slwlone plouit Joreo

VA axio 510A RN VORI ' TN

33 O 0 Al 590 F ok b (s 90 (5y10) S Gallae (e

S 93 89) S i yS1 0B 2 o0 (P = V000 k%) o sy
m

©lg iz pen ol 3L 3)50 (i (SRS 53 51 (3,5 iy L) adl o/ A
(=¥ )0
YV Q)

A (Y

\SY (¥

YYE (F

Lassl,d J s

e b 95 S 29Lo el o J U1 246
QW'H;PL}S A=‘9R\=O/Y,RY=O/Y
H(s)

_$ Q(s) Yes+)

A e, (¥
T Q(s) ops+)
A

(\

R R He) _ o)
£ e l # Q) s+ve o
v Hs) )

(f
S dualgo,tr g T=Y seC Gloy Cull b Jol 4 50 poiwaw S Zly
iz 4l S (o) CalbdS 51 g oF Sladie 4 JTows! ST a5 (52959

Y

Je « Ly
Je

e (F we (¥

Sy (glaly (69959 At 030 A 5D it S Gty S|
$iSi o1 gy g ooy OO S Ve~ =™
o ¥d (Y X8 ()

vra (F Voo (¥

_A'

-A)

-AY

-AY



SGLollF

iranmoshavere.com

Sl plnil o 14 axio 510A Lol J s

L 50 usly glaly s Sy 150 Ko =0 g1y 205 wiammas sl (2lod jlade -AF

Couw! 'o'df
L¢s)
Ris) + + X S(s)
"?_’@ (s+)(s+Y)
2 ( Al O
\Yv \Y
Lisd (f e (Y
Y \Y

Slal (6393 @ Fely o (61l @ AT K jlado 25102 (5 dians 5o piunsws 33 -AD

V()
R(s) + ]:K E(-‘) %(Y
4 S(S+!) i

¥

el yudix (0ff-set) s el jlado bl R(E) =1t ,81 535 Jlan ;0 -AF

Sl ()
— (¥
Re) +~€ R (s+1) Cs) X
s K s(s%1) - sho (¥
YK

1] ) O yguay | o duadiiio Aol -AY

s +vsT +vs+1=0

€l gratnas 43955 plas S
W0 18 (cagme jee c Brb ey i s slaaly; dea ()

D) (sosge jame (53, ddu; Sz S g Il Aty 60 Aty o s (F
2yl bl ety SO g b Aty dw atey e gl (F

Sy Syl ady) 53 9 (o990 s o Db Ak 50 ARy ke e (F

218 (saghge sy




SGLollF

iranmoshavere.com

Sl plal Joxo Yo axio 510A Lassl s
Shaduin ol b codmw 50
&l Kl gylude 4z I3l & \+GH(s)=sf+Ysr+sY +s+K=o

4 O Oblug il 3 rianed 9 Conl @il (lugi ©yg0 @ sl 63959 &

e o v Canly jlaad

Jr Y
— ¢\ (Y ‘D/D (\
Y Y
Jr Jy
— o, YO (f o, YO (Y
Y ! Y J

Q\.\.A:Jlgu.o Tome v o3l J)&'J )'u\a S0 3O Q)L’S ,GLQS

Ris) + (s+1) fm
b K (s™-1)

el Sl i e (s Lo o slad (3l 4 ()
Sl LU YL (sl 53 5 Sk b sloo e po (Y
sl Il YU (gleo s 50 9 )lubl ol glae s yo (F
Sl )L)..;L:L: )'..\A ] Lba)@ fLoS 6')' a (f

ol 0310 ol ym ) ©ygmio Ay JyiS pian SO Al owiid S
Flugi el Glay (63359 S & s Gy 43T g1 K lade 2510s o

Sl judz (bl

|

4 Im ()

: oA\YA (Y

| o

| /\\ﬂ (v

! o N84 (F
-—)-ke / (

Y
K -5
I gl (il Cua 3 ohae JUS &b b J 08 s 53
(s+))
tewl plus K jlaie $0°
v
Jr (v o O

=
¥ (f wWr (ot

-AA

A%

_ﬂo

-y



SGLollF

iranmoshavere.com

Oluilone plaut Jowo

Y\ axio 510A Lussl b J s

s Lol 1) b b plas b K dinsy oo pitumman (5500 (5152 25 ol 50

R(S) + -'2‘3 ;C(S)

&
-5

K<v‘/; (¥ K<\/\: 0\
K<y (f K<y (v

el S8 95 Jod @UY (29,5 9 X (59959 o

)
Y(b) = m X(S)

Sl plas Y (1) 5wl Zwl bl X(t) =sint 51

2 T Yo b
\[\:Sln t——) (¥ —=sin(t+—) ()
( Y) 7 (t+=
\ T \ |
—=sin(t——) (¥ —=cos(t——) (¥
Fs R
SO RV RCPY . Tpr coneeriy | PRI RV PR Y
K(s+V)(s+Y
(;(g:#“
(s+Y)(s+¥)
Vw‘ ,..\.5.-5 Bode )lé’.ﬁi u.%bu Q-uu:l o= Y/A uﬂﬂlS)” )\)
V(Y o ()
+) (f =X

o=l 5o slae bowd b ccanl gy JSS Ojaua  codama Camnni g5 10903
Faw! plaS (G(S)) o

‘w:c- 0
s(s+1)
\
Y &
s (s+)Y)
W =-00 \
> (‘~
W=40 s(\—s)
(\—s) ¢
s(\+5s)

w=0+

-y

Ry

-q¥

a8



SGLollF

iranmoshavere.com

Sllone plout Jowo

YY axio 510A Y,\.\’b&WspﬁJW'

i ) 1) g 4 CLE @598 clo 50 B Ll ey gl sl 50
e & Cely Sl e @ @alo 4 51550 5l ey JU gl a5 (2B o ol
TN DU ROV PRY-DLTIC SN

ok Jus iold Joo ()

ohed Joo (b (4 55002) mhaw (Faishgl Joo (V

(o (225501) o (Sigdei Joo eled Joo (¥

(o () o (Sigdys o - (o (0 8Ul) o (Siggs e (F
o alyl pj dlpd LY JUSH gla oy o LS ()18 sl
K slacaols (g culi-)

s )3 (Ped O g0k (5551 9 p 2 B b dlgi 49 b S92 pus -
PR JPUNURI O3 PECHN JESI R PRV

S Bl BT aigs b 0929 pus - F

ko e 59y 32 2 JU (5,185 i pas -0

C ] plaS o 4 3

il l3p 2l O b Y glacLe als ()

il ) el T U lacLe (Y

3l )8 P an S e O GlasLe (F

STy lopian (glp alis gz axil )3 llpd 4l ¥ O ke 5 (F
290 4 e o Ul i

L Job & Seig i vl iz 5l dlgd S 50 Fanning Sl o o

ol gl sy sae caulond (3155 0 00 ¥ o5ls by ol yo o

) ¥
odee Gl YRV =V Ol 0 Sdgin vl candl sus g Yo dg) 51
Tl pluS i (w3l (5l o) j (Soed g9 b
Yo (Y Yo ()
V¥o (F WE

-5

-ay



SGLollF

iranmoshavere.com

Sllon ploit Jono

YY axio 510A Y"*"SQWBP)’.JW'

S9—=90 (A) i 5590 00le 51 78 (2l Bud cganad ud i (g S 50
(290 30 ddlyge el (Y =0 1) T 10 A (Jgo 3 45 509)3 515 51 50

. kmo
s lado Blas wib Y =X Jolss bas g 1) 9939 3 g0 a5

)
(;g 0 N) Conl 4l Jgo ol i Al
Q (v N QO
VA (F Y \iee

ol o olod )0 (s 5 51 auilgus (339 0 Bio (gl I8 Fo W02 7 2
\$
ol )0 wadlgw ()59 0 = S g0 03wl dd g (159 08 3l (55le (5999

JToaml 7 3m Gld gms 9 ¥ ik )95 390 o0 Bl b 515 51 0] 3
adaly 51 oled o0 g Sl a5 90 s dadlgun (359 0ad (JOUG & je8 adimd

3,5 solaiw! Kremser
3 JToamsl oty 51 (gt 31 (S 51 (i S gas (593000 51 (6 oS 42
Y ~0X, Vi
logl— P ——— (1= )+ -]
Y, —mX A A
N.= ‘ ' o walss iz 55 53959
P log A
A O
o 01 —
VY 1\
\Y q
— (f =i
VY \Y

&l jB g awgn 3B plgie 4y 51 51 815 ey JUT glronias (wled )
I3 Glae 4 55 508 bl jlare aiiS o bl 0aiS Ty 51 (lese @)
oW PURC promen

el i (Ll 5B 4 s 5 5B 0 e JUET o 2 a8 (5 ()
ol 0l ey JES (I5) (orez o o o5 (53 (F

ol i L B s e B o e JlaT o o &5 (5 (F
ol o5 (3 0,2 JUH (L) (rex i p2 &S (S (F

J=liie (5l y2 b 63 5a8) balie SIA Bole A0 i glp uisT g S
9= Henry o5ild 5l b 30 A cabdlo g (1) Wi )5aS1 090 o0 00l
099 D9 059381 31 50aST Caomnd g5yl @ 110 Sl 00l Slpeidiny IS o0
D 0013 (6 ki 71 41 (6999 Balo 9 5 Sl W g lacdilé 4o oSSl
ol walgs o (3973 515 51 A e 5l (5 S 4z Sleslen ol gl b

o, AD (¥ o, AY ()

°, qy (f ° AY (¥

24

Ve

-4

=\+Y



SGLollF

iranmoshavere.com

Slilone plt Jowo

Y¥ axdao 510A Y,\»b«:al,_-l».c,p)a_du.ﬂ‘

A wiwlgli dolo (a9 B polio gyl &5 Bl 0Ly 3w A sl
3 g ools y13 (als OT b (lad 13 gt © 9 732 S 33 1) T oyl sl
YL jl 4 (Al T b bl ©jpm 590 22 20 b E2 ol 3l o295
ol bohs 55 glaaiy 3¥ 51 QeI . muadd oo gliduands 390 o0 35l £95 7 3

Tans g oLt 15 usaT b
N
—7
,—‘
|

................ e gyl (S LS 0181 L JSU g0 asle balse oG (gl
b e a8l (Y ails oo 2ol (
By18 1S 5580 pren 4 o (F b oo 225 (Y

_‘Qr

-\-¥



SGLollF

iranmoshavere.com

Sllone plovt Jowo

YO axiio 510A Y 91 sty cldes g oy JUait

PV ebicuylcupobg Jyldeia Jeo B0 ol (F5= 99 balie S
i o] Jomo /.00 (Flash Vaporization) SlaSU po s o
foml (o902 4 50 o>yl Jgazmo 33 yi)ly8 e 32 (Jo9o 32 Sgdi 0

o0 (¥ o FY ()

o1 % (f o) OF (Y

)9t 4y ol yatnd 0l K )0 (Operating Line) )5 s aloleo
18 oolo ((Jao £32) Clalé cdlo> pl 53 .Cuwl oad 0818 Y =YXy, — 0,0
(Wbl oo 5 9 @olo 518 53 (Jgo c32 polie X gY) flwnl juda S1)95 )0

o/ YO (Y o8 ()

o)\ (F o/ VSV (¥

39 GPg2 bl G pw ) (Fi2 90 il 7 p Shed (ol iyl 5o ST
o 5 S

el 5z VL )0 6555 HedliS @ ()

Regn o5 S 3955 Jowe VL sl Slass (¥

g oo v S1hs> 3959 Joe b gla i Slaws (7

3955 e omly )3 T SRS 5l 2550 SlhsS 39y Jore Vb 53 @ s (F
Be e Slys>

05192 S el oo QLRI Y (5290 el 7 0 S0 SV ) ClS S
Bl s guile H15 5l z 0 o)

o be Do) (A ClS S 005 S 2z Ol 4 VL 5l a0 O
g sn b (B

o ple Sa) (AN S S 055 S5 2 zp b 4 VLl 4z e (F
Dy en oS (B

S Gl 4 male Gul) Al SlS ) e )8 i (6 slase (Y

A aalys 2aS B cem> (00 005 5> T Gab 4V 4 e (F

1ol SoS @ (Leaching) w3 jusaxs 3l z 5wl jo

b oo Syt B pladdly adl 55, S1ye3 jadz e ()

Sl dSin gum Slles 5 ez 05 S, o Sl ST Dl e (Y
e

25 dalgs il (e A LIS dlge (pdmy )0 (V

A5 gleasily 4 SaS (1>100°C) wdl JYL &)l ax 0 jais o (F

Dgad dnle wis

WY

—\+F

—\OQ



SGLollF

iranmoshavere.com

Oluilone plout Jowo

Y¥ axio 510A Yg\»b&WspﬁJliﬁ'

oolawl U (Liquid — Liquid Extraction) gl - 2l 7!yl oldes (o
Slaesi b lowsly L3yl gL oS S plus’ (Pulsed Column) glas ps z 3

ol yloj alg yo 4 0o

d‘.'p '/ -V <)‘/’£ - ‘
%/ e;p) &)

% -&€ gy - ¥
f/) ;p;/J

YL Jgmame clilé Joilil g OF (S5 90 33 balke Sy pballi 90 )0
(o (B dlaad (il O ygue jo) ol o0 SO0 5 S plasS @ z

S)ls Slyes chale 4 S (Y FRCRSTNE
wres (F PR e (¥

Sl pomlin (F Sl plas’ gilS jog9 dntd (sl

Al o5 K25 (¥ oo 5 K25 )

i o5 S5 1 S i o S8 (F

O U i ST g 0 Bo)d 10 Jelore (glale po ST 0uilS pudd G )0
Jlaio 51,08 5 ldsi wojod o clilé B b el p uigy Vo000 oy
(Economy) sloaidl aib celow yu 2igy VY00 U plp ool B pao jliy

ol plas oliws
A (Y Y ()
o7 QA (F or YA (Y

2 e 53 1y e o2 e FRelyl pIAST deler e G (59,5 LS pla
00,10 oF s )l

st God b salar e 035 05 o sl oY sbo S O

oanS SiS (gl9p) S les & Jol> L slos il sl o3 sLe S (Y
aslr (gled a0 ouilendly cgh slos puils; (sl 3V le )T (Y
ST

el pue (21) Cugh) ped (sl o3 Lo )5 (F

oS olod o omly caadl dilise oy b O By s glag p o
Sl plS (3 )5 S Los o B 1y O g o0

T3 sl 5 ol gles (Y ©93,9 slep 5 Sl gles ()
T Gl S ol gles (F 899,58 slap i Ol sles (Y

-1

-Mm

-1y

-1y

-1F

-1



SGLollF

iranmoshavere.com

Slilone plout Jow

balis j9u51) S 5l JSiiio o )0 A+ B 2 R+ S lasl sty
(Plug) aimwge ladgl jo51) S5 o JWis 4 9 (Mixed) o508 odigsd

Y
sl =T = KC | 0 gy iy olae ghylo (iiSTg .0 5 g0 & 5900
faR0 o0 (6t 4z |) o (4l 3a0 195515 98 Jomo (985
JJGM (S S (Y
318 STy S s Sl jlade 4y Sy (F
o Sy o> o 5100 500 onigh belde j9iS1) F )0 yho ax o STy S
@t Jiod (e g 4BBd Sy 9351 58 50 Caoldl (o 19 55 g0 ploxil o0

Jse
Sty @,Ic&)?wlm— W Sy Cae g Coll b LY o
oW LA
(3/ Y (\' u." \Y (\
o, Yo (f o, 0 (Y

Callao solo R 1 o a8 A+B—5R il g dluie STy
\'\ Y

C D
NI A cclile 0L R oy Gal3l gl o pef oo S5 50 1y aidl o
RS- PR B cuale
3L S (Y o S O
3b; el (F o b (Y
" | I
Sl B ST lycail ke A-S2ER g SR iy g
a4y
£y
D
G 00liiusl Wb (559551 £98 4z 1ol Canwats (g yidiens
(Mixed) jls;y300 oigd bale (Y - FOCLy
(Batch) gl (F (Plug) aswss sllgl (¥

e g0 plul 1) 25 LSy cdiwgn slalg) 49351, G o

k k
A+B—5R 5 rA—5T
Glyp s WS 4z 0 b pl i (6 yogas gl ol b paSTy cpl 5o

L G Re— C Mo b T & o R g8y (35 510
ol
S ool (Y 3Lj S O

Sol o oot (F oL b (Y

-\\#

-1

-1A

-4

—\Y-



SGLollF

iranmoshavere.com

Sllons ploit Jono

YA axdo 510A @M‘Su)y")c)h,m

lit
4 dlwga odigdh bolio yea51) S )lg Yoo —
min
i i a0 4y A—>YR S lg y9iST) )é.é,—:vu.n Yoolit x>
adids Wiz 951 53 Sl o) (eSilee 9y g0 y90 — T, =0 8C

x> Ll b Al 58

el
o, FY (Y o, FY ()
Y, 0 Y0 (F V(Y

Jid 30 gy slalg! 95Ty S 50 55U 0 A D TR pgo a0 25Ty
9 A o3lo gluo (Jgo sacams I Jice ST1)95 09b (oo planil culi glos 4
Fo 59580y 50 o gl 9 Vo Shed (e by Oud Cul (S5
Faml yadz 593515 51 (29,5 Ol Do Fl38l w0 Cal doyd

Yo (Y Yo ()

Fo (F bo (Y

/
-1, =fC,  ceruabluay ADYB sl 0 A o ol

mol ) .
(Cpo = \W) § ] 4 35 oIS Al 59551y S0 50 Cusluw 98 31
o, AD (Y °, 0 ()

855 (it i (F V(¥
ddig—in oo yoiSTy S 50 g aslo 318 30 p) pAClS 9 g 53lg0 STe
Slygmd ol Gl Lod 9 T j9iSTy 50 oSl (ylo .09 o0 plowil ddwguy

\

A R
3 v k _k'_k _k’ mol . . o
A > S l
0 S
Y
fcal plas (€ ) ) 59551 10 A (Gloj Judg
\+ YT \+7T
— (Y ()
Y(Y+1) V+ YT
Y Y
\+T T
( ) (f — (Y

Y \
YT +Y Y(\+ 1)

-m

-\YY

-\YY

-\vf



SGLollF

iranmoshavere.com

Sllone plout Jowo

Y4 axio 510A ot 5l 9351 7 510 9 Sesiiaw

: mol . -
Wy =Ty =0 )f——— Cepudolo b A 2 YR jao ax 0 sy
lit.min

gl culile Ly alls A 1 JSKidie Slyas aze oy @i g i 100

Lit mol
#ADYR S5y 10 A Jras 0oyo sl Yoo—— ply o, 0b—
min Lit
fewl yoda 5351, 3l (29,5 Bl >
Ao (Y be ()
ol ST eS| (F Yoo (¥

Jio o 4 (g ym j9bods AT p2n> b dhiigw oisds baliue 553515 90 50
3 gy gt ozl A = R Sy a5 Sy ailon—s
\

=l i Jgl 39Sy 30 oSy Cat pu el T=YMIN g K=Y——
min

funl pgo 593515 53 STy s oo

Syl (V31 (S KiSy adl il 4 ()

Y (f Y (¥

Olso aload Jmaio b 4 gy sobas 5100 job odigd bolie 59351, aw
deoy3F 0 g0 PO plp iy d pgmw 5 p90 J3l 19551, 3l (o295 Jos
sl 3 432y s IS Jpe5 (ol o]

AN (Y Yeo ()

$a (F Yo (¥

Wimwga U 59551y S 0 @l A L g 38 56 50 YA = R jio as o a1y
STy £ 31 (pumy 4533 F 39 g0 plnil AFYOC (glos 50 ol o b
Sy STy e i Sl il o RalS) Batm 4 Yatm ) s ,Las

mol
| ————
lit. min
£ AXYo (Y YAX\e ()

—Y —y
Y,0X\e (Y T'v',\X\C (v

R ; 2 e mol

A bod bl gloeskZdoe ul"’L“'J')P’(‘A:‘W .CA‘,:Y
‘?C.wu'p'd:
o, F (¥ o ¥ O

oYY (f o, ¥ (¥

-\Yo

-\y#

-\Yy

-\YA

-1v4



e LA

iranmoshavere.com

Sllne plot Jove

Yo axiio 510A ol a5y 7 b 9 Siw

JOLti sl apilin .09 oo plail 18 56 AT R ot a0 a5ty

(C,.=CQh. =Y 5Nl plas @51a> b auoyo bk =¥

de (¥ Yo ()
Vo (F Yo (Y
(gous = go,,l8) wludly,

e 1 el JolS (X7 4y 7 )dX + Yaxy Ay = o Jwil s aloles

falbplasL plpa
\
5 41 =\ QO
\
) (F e

S 20 33 0)lga0 Canw S LS 0y S i o ) L cilrs @ Hlgs S
JUil oy 5 Top slod 50 b b loaile (%0 3 K45 Cuon 9 @
Sl plaS 0)lgs8 (! (5350 dusl il 035 0 51,3 h &yl >

Ci”' ; l'7;7«:.::'
0 L =
dTl\_- __ql ~_kg_I|X=L :h(Too —T) ()
al |‘_: = .-k%h:L =h(T.-T) ¢
dr ” JT
~kar{x= ==0" ko {x=1 =h(T-T.,) «r

W IT v T
|Y_,, =q .—k‘?—|x=l‘ =h(T-T,) (f

s lwd g jei g ooy oo dba‘sl,bu)bm,l\j&w Bilho gum 90 axio

T e S yg—o 4 X S 30 Ll Sl 50 Lod udl o0 et 0 4d
(0=T-T,) adbo e Oygo &Y S 0
sinh .cos (
’iﬂ— cosh .sin (¥
cos .cosh (v
T .T; sin .sinh (¥
0o )[3
: > X
T

¥

-7

-y

vy



e LA

iranmoshavere.com

Slilone plout Jouo

¥ axio S10A (8dus = (59 1) wlusl

Pa(-x)=-Py(x) ¢  Py(=x)=(-9""P(x) O

P,(—x) =P, (x) (f P, (—x)=(=)"P,(x)

Sl plas Jolie JSb 2o 0y Oyl o JUES! g oS> Aolee

o3 33 Blybl Jluw b oy zbaw sl JUsl w yui h 0 (olo ¥ colun k
sl 0=T-T, o T, ot

40 hw o

ax Nax) ksmp T

d do hw

&(xdx) Yksmﬁxo

d Yhw

&(X&)_ksinﬁ}‘e_o o
ﬁ_ W oo .
dx" ksinp :

sl Zamo Joww @195 (sl 05 Al plas

vJ,(e) =1 (e) =) (¥ Yl.(o)+1.(c)=) O

YI(e)+ L) =) (f Y.(e)—L ()= (¥

P51l &5y 300 Caolid s sldilgiul Ayl Sy 510 51 £l Jlww b >
bid g 99— (2,3 (Lump) cuaY (oelad g o gl J515 53 Jlow lod
Wil ad gl Job g glad @il oyla gloo 9 T (2Z) il dlgf Job
(Ty(r,2))

oz y5 §B 903 b Jga 8 S 51T =1y 50 (oled (550 i MaiS (et
© ez (ol Calid iy Ky Sl plo)S JUS o 2 hp) S 0
(b 531> caload 56 T K BB glop ole ) JUsil o yo Do,

Y
hy T,
B
\"W Taa
aT, al aI
—kqus—|=hr(Tf—Tg | )« fl kg S
n r=n Iy Ty
aT, JT, T,
—k¢— f| he, (Tg|-To) (f —k¢— f| k= 8rs x

Iy Ty fy n

-\Y¥f

1Yo

-\Y¥

-y



SGLollF

iranmoshavere.com

Sllon ploit Jono

YY axio 510A (goue = g0 ,)I5) wlusl )

A oole clale lusl a5 w38 i o H R glad 4 JSUh sldilgin] dul> g
31 8308 51,8 CAS cdilé b e 30 ST g JS1T.0SLCA. plp o 3o
Gty g 510 50 1) A Clile Ol pudi (498 o0 325 ¥l 1 G plas
39i5 gul g0 2 58) (Wbl o0 Wl panzr Wil yi> 51 A s3lo 39&5 s yui D) €04

(59 g0 plovl oailo gelan
ddCA,_1dCA o 1d dCA ) dCA
adVar "D a ¢ rar dr 2D at ¢
irYdCA)_ldCA ¢ N d rdeA)_ldCA "
&’ ar "D at ¢ Fdro dr ' D dt

e 33 @il (Lo gebans ;080 5 53 L Jobo 9 R gl oy il S
0925 Lod 2398 059 Gy gl 0510 318 Ty (sled 3 o (goueld 93 5 T
€3,5 ooliiwl b yuiin yuands ol 31l o (g5l g, 3l eolisiwl b ailgiuwl
0=T-T, las ()
0=T-T, Luas (¥

i T
Tg ;;’7)1‘1 0=T-T; L, 0=T-T, (¢
2 3 loSos (F
(v
T

2ioype a K olbyF colua cobi b aloel Ao G jo JESI glos 20595

] 00 &ty

T=erf(x" —ct)
S Ly 3 )y Calacd LS cawl yloj t g also (glasl 51 abol X T 40 &5

fog o0 ol 4l
q”—ﬂ\; (\
pireX Y
JrelX —ct)

Y Y
q,,_\‘kxe(x —ct) e
Jr

Y Y
q,_\‘ke(x —ct) "
Jrx
” fk
q =—(F

\/;xe(xY_Ct)

-\YA

-1vq

~1¥.



SGLollF

iranmoshavere.com

Sllone plout Jouo

YY axio 510A (goue = g0 ,)I5) wlusl )

b s 51510 0luwd 31 053 plaS 29515 )1 By 4 SV Slae ol Jo o
(\.\Ab@ Olg> "gj)iu sy Gilf

=Xy~ YXy —\YXp =Y YXy +¥Xy — Xy =¥
YXy+ Xy +Xp ==Y (Y =Xy = V¥Xy =YXy =Y O
Xy +¥Xy =Xy =¥ Xy + Xy + Xy =Y
—¥FXy =YXy =YXy =Y Xy + Xy + Xy =¥
YXy+ Xy +Xp ==F  (F VX +¥Xy =Xy =F (¥
YXy +¥Xy =Xy =¥ — Xy —V¥Xy =Xy =Y

d
Sg—nis ylugl g (Euler) Lol gy 90 & d—lt)=t+ YP ity alolee
J= P(Y) 8 gl P(Y) =) adgl byis b (Modified Euler) aiiy
(h =) pu3 Jgb) feuml plas plp iwl woldi s jluie .a33,8
A (Y Y ()
Y (f VO (Y

ssliial 25 gl 4 yo ool i3 dlolao 5398 o (sl (g 4z 1 1S o

ﬂ=f(x,y) O PR
dx
e LR :
9 |- bY n,‘jn - (')Ln\-\'\ fh"(ln’jn\‘\
A ) 4
N
)
N4y ! \ :
X : X
Zn xnvh
Midpoint) sl ahais 3, (¥ (Heun) os2 39, O
(Euler) Ll b, (F (Ralston) se=dl; s, (F

@Un he) 4wl LS 0 55 550 lpd b pgd ai o Jawil a0 dlolae
i 41 3 0 > 1y oo Jhgl gy 49 ¥ '(2) =) 5,8 L (shooting)
- ’

(h=0/) oyl cawnr @l ¥ (o)) s y(oY)

O.'l q ‘0',1 X (\
el i e W ——ovﬁ "—'C.’.‘\ (¥

UARSTRRAY
y(e)=-o
=V —o,¥ (F

-1"\

-\FY

-YFY

-\f¥



SGLollF

iranmoshavere.com

Slwlne plovit Joxe

Yf axio 510A (goue = g0 ,)I5) wlusl )

Sl p1aS Too 31 003505 Jas 49 OLeMb! el 5310 Canwl ool Caninty

C(ﬁ) €
\ Yoo
I fFo
€=Yoo C (Y e=vC
€=Yoo C (f e=\f2 C (v

~0015 (glyms (o5 Job th) Y 45, 51 5 b g piny IS oy 5 oobiasl b
el plas F(Y) ko ) Jouo sl

x | v ¢ vae
fo) | YV FF e Yay g
Y5 (¢
Y50 (F
Fox

=) pL.fJ,_bL._-‘SMBJ,',.SQﬁ,“ﬁI — X 1S e sl
€l A1 1S5 gna 5 ko
NER v YoV 0

fro ¢ fro

dod F1¥
(¥ \

Yo ¥yo

Sl s ) il i g0 31 JSidio alio SO gl 1y wled (6550 by
2oy Culiad o pi iy 4 Ky g Ky) Sl Gillai 5 Jg0,8 plas' b (390x
(h 618 Job) (bl g0

Ky T
- » Z
(o] A
Tein + Ty iy KTy iy — ke T iy
ot SR M s B
Al Y Il k\ —k‘-
T. = KeTy iy + KTy T. = KT + Ky Ty iy
v k‘t +k\ " k\ - k‘v

-\fo

-\f#

-\fV

-\FA



SGLollF

iranmoshavere.com

Slilone plout Jow

YO axdo 510A (goue = g0 ,)I5) wlusl )

Wsleo 0" Ay 5l S0 b vguxe US| gy a ) Jumeilpiss Aolee yo
$0 gy om0 B0 O yg—io ploS a0 g jl—wai S jl oy J—ol>

19( 0
(r,=o glaljw « (h=1) o Job . ;g(ra—i]-fym’

\ \
Yin( =D+ fyi+yin(+7) =0 O
Yiey =¥y H Y- =0y

A \
yi+‘(\+\’_i)_ Yy;+ yi_\(\ _H) =o (¥

Yirn T FYi +¥iny =0 (F

adlgl i L (gl (g 9y 4 3 ) (S pad Y olao oliuwd gl
Cogab Jor dub Jas O¥olre oliuws plos al> po oplgl 5o (X,¥,Z) = (1,),Y)

X' ¥ YXy—Yz=o

Xy — Yyr —-Yxz=-o

xy" -y+Yyz=o

-Y ¥ —=Y[|Ay|=| ® [

-Y v —v|Ay|=]|-¥¢|

-1F4

—\AO





