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76.

Part A: Grammar and Vocabulary

Directions: Questions 76-87 are incomplete sentences. Beneath each sentence you will see
four words or phrases, marked (1), (2), (3), and (4). Choose the one word or phrase that
best completes the sentence. Then mark your answer sheet.

You told me that you went to school yesterday, ------ I found out that you ---------- at the cinema.

1) so/ are seen 2) and / saw
3) or / were seeing 4) but / were seen
77. As you know, researchers -------—- a great deal of research to find a cure for cancer. But
unfortunately no perfect cure --------- so far. B
1) do / was found 2) have been done / has found
3) have done / has been found 4) is done / is found
78. 1 suppose there weren’t many mistakes in his dictation, ?
1) were there 2)don’t1 3) were they 4)do I
79. Since my uncle came to this city, he ---------—- to very few parties, --------- ?
1) was invited / didn’t he 2) has invited / hasn’t h
3) has been invited / has he 4) invited / did he
80. The dedicated physician --------——- for a moment to reflect on why the patient had such low blood
pressure.
1) burst 2) paused 3) spared 4) signaled
81. The researcher emphasized that it was a/an ------—-—--- scientific experiment and carried no
element of risk.
1) ordinary 2) unconditional 3) grateful 4) immed:ate
82.  She sought to explain that communication skills appeared ----------- for success in marketing.
1) ethical 2) essential
3) incomprehensible 4) compound
83. A few questions were carefully phrased to ----------- some information from the students about
their sense of identity.
1) reply 2) bring up 3) elicit 4) lower
84. Necessary measures are introduced to ----------- tourism in this particular region.
1) boost 2) regard 3) found 4) dedicate
85. This author made a name for himself as a/an ----------- to a lot of young poets.
) imagination 2) inspiration 3) communication 4) recommendation
86. The original document -------——-- some details about the nuclear attack.
1) looked up 2) contained 3) claimed 4) supposed
87. He clearly pointed to the fact that this local ------- could be regarded as a national problem.
1) heritage 2) issue 3) generation 4) worth

Part B: Cloze Test

\| Directions: Questions 88-92 are related to the following passage. Read the passage and decide which i

M choice (1), (2), (3), or (4) best fits each space. Then mark our answer sheet.

In his essay, the well-known and dedicated researcher makes some key points. He especially (88) -

——————————— the importance of developing a healthy and close relationship with the next generation.

He believes we are all morally responsible (89) ------ making them familiar with our national
heritage. It (90) --------—----- our ethical values, social customs, moral principles, traditional
clothing, cultural products, Persian arts and handicrafts, ancient artifacts, beautiful natural
wonders and, above all, religious beliefs. As a result, they will actually build a sense of (91) -------

----- , develop their national identity, and feel more comfortable with their elders. In my opinion,



1 i | (et

reading such essays (92)------------- to whoever is trying to create a promising future for our
country and nation.

88. 1) appreciates 2) deserves 3) handles 4) figures out
89. 1)of 2)in 3) for 4) to
90. 1)isincluding 2) included 3) is included 4) includes
91. 1) belonging 2) failure 3) pity 4) uncertainty
92. 1) recommend 2) is recommended

3) recommends 4) are recommended

Part C: Reading Comprehension
Directions: In this part of the test, you will read three passages. Each passage is followed |

by some questions. Answer the questions by choosmg the best choice (1), (2), (3), or (4).
Then mark your answer sheet.

PASSAGE 1 :
Agriculture is the art and science of cultivating the soil, growing crops and raising livestock. It can
be defined as the preparation of plant and animal products for people to use and their distribution to
markets. It provides most of the world’s food and fabrics. Cotton, wool, and leather are all
agricultural products. Agriculture also provides wood for construction and paper products. These
products, as well as the agricultural methods used, may vary from one part of the world to another.

Over centuries, the growth of agriculture contributed to the rise of civilizations. Before
agriculture became widespread, people spent most of their lives searching for food hunting wild
animals and gathering wild plants. About 11,500 years ago, people gradually learned how to grow
cereal and root crops, and settled down to a life based on farming. By 2,000 years ago, much of the
Earth’s population had become dependent on agriculture. Scholars are not sure why this shift to
farming took place, but it may have occurred because of climate change.

When people began growing crops, they also began herding and breeding wild animals.
Adapting wild plants and animals for people to use is called domestication. The first domesticated
plant was probably rice or corn. Chinese farmers were cultivating rice as early as 7500 BC.

93. What is the best topic for the passage?

1) Agricultural Products 2) The First Nation to Grow Crops
3) The Start of Agriculture in China 4) The History of Agriculture

94. The underlined word “contributed” in paragraph 2 is closest in meaning to ---------—-
1) increased 2) helped 3) decreased 4) happened

95. It CANNOT be understood from the passage that ——-—-—-—meu--

1) agriculture had a part in the earliest human settlement in the world.

2) people started growing crops and raising livestock almost at the same time.

3) people follow much the same methods of growing crops around the world.

4) wild animals were only regarded as food resources before the appearance of farming.
96. The underlined word “it” in paragraph 2 refers to ----—-—--eemem—

1) shift 2) farming 3) climate change 4) population
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PASSAGE 2 .

A rainbow is a multicolored arc made by light striking water droplets. The most familiar type of
rainbows is produced when sunlight strikes raindrops in front of a viewer at a precise angle (42
degrees). Rainbows can also be viewed around fog, sea spray, or waterfalls. A rainbow is an optical
illusion, meaning it does not actually exist in a specific spot in the sky. The appearance of a rainbow
depends on where you're standing and where the sun (or other sources of light) is shining. The sun
or other sources of light is usually behind the person seeing the rainbow. In fact, the center of a
primary rainbow is the antisolar point, the imaginary point exactly opposite the sun.

Rainbows are the result of the refraction and reflection of light. Both refraction and reflection are
phenomena that involve a change in a wave's direction. A refracted wave may appear "bent", while
a reflected wave might seem to "be sent back" from a surface. Light entering a water droplet is
refracted. It is then reflected by the back of the droplet. As this reflected light leaves the droplet, it
is refracted again, at multiple angles.

The radius of a rainbow is determined by the water droplets' refractive index. A refractive index
is the measure of how much a ray of light refracts (bends) as it passes from one medium to
another—from air to water, for example. A droplet with a high refractive index will help produce a
rainbow with a smaller radius. Saltwater has a higher refractive index than freshwater, for instance,
so rainbows formed by sea spray will be smaller than rainbows formed by rain.

97. What is the main idea of the passage?
1) To describe a rainbow as a natural wonder
2) To show why and how a rainbow is produced
3) To explain the role of mathematics in nature by giving an example
4) To mention where a rainbow is more probable to be seen

98. According to the passage, which of the following does NOT have an effect on the way a rainbow
looks like?

1) The size of droplets 2) The position of the viewer
3) The amount of salt in the water 4) The position of the sun
99. According to the passage, what plays the role of a reflecting surface in the process of producing
a rainbow?
1) The sun 2) The viewer’s eyes
3) The sky 4) The back of a droplet

100. All of the following statements are TRUE according to the passage EXCEPT ---------- .
1) Light is bent twice, and reflected once after entering a droplet.
2) Sea water produces smaller rainbows compared to freshwater.
3) The light leaves a droplet at the same angle as it enters.
4) The sunlight has to strike raindrops only at an exact angle to produce a rainbow.

@sanjesheducationgroup i (sdlo 3T sy g0 3T o1 5 JUU



S A
S50 T Qo
s —ae
T i

D o0 TN Sl Sgul M) ol S
(o) (S0 plol

L
“9

Haa

‘.‘;‘_5{ é’vfmﬁﬁ'&m"-ﬂwm%:-ﬂﬂf“’ﬁ‘”ﬁ}-.&‘wfaﬁé&”:%w&%‘%ﬁ"b>M¢$‘-"-‘§“:Ei’b‘k‘:%&-$#i&'&'ﬁ;&&x@'ﬁ'ﬁi’&wfn‘“ﬁ-‘ﬂ-C-M‘a’:'-“'-‘ﬁ‘.f&ﬁ'-cf"?"cnﬁ‘.-“‘:%-%-'

(2 95Bely 0 g SV jaw Byl odland o lociel dlge lgis 3

ao)‘!go A

5 lous G

& ko 3

Voo Sloass

L2
A
v

ol olge oy

5y Y.

RN

Yol

AR

—

aa 8o VY

1Yo

(R4

Y.

S

L_;"’L’)

aids VA

\§-

\YF

Yo

4285 YO

YA-

T

Y.

S b

aids YO

Y0

YA

Yo

&l x]

. &

Eon P g (i Pl olai gl ygoif (553 o 5 BTy Sig I gy s W lgan kil g STl 3 -

g




V axio ‘l ‘ : s U (0

T awl plas Ogds g a5 > ad> o cpdgl -V

S (F 3,955 (¥ Oy (¥ O ais ()
0,105 9929 (Fbw Ol S plos jo VoY

S g250 (¥ S oy (¥ Coslen (¥ Joial (O
$39u 0 Pgumxo g (S plas VoY

S8 (F Sy 6 (Y CoiSe (Y pogad,S (A
Tapd o0 &y xS o cdl gil Wyl V0¥

ooy S (F S g (¥ O S (¥ ol K (N
T3 10 5158 (535 0 S ddg> (338 0 1yl slaadg> plus’ 140

o5 g oabe (F O9be 9 ogela (¥ O3l 5 Sy (¥ o 5 0% ()

‘A_.i’:l.g)_';g,l)a ,aj_fsl.».o AY/ A Mdgg‘)‘aﬁ.n;| Sl 00l yand YYs/ o Mob UTJSW . P
Qw‘;@)ap;‘:‘mm.ﬁw}‘m

OF/ 0 (f fo (¥ | YY (¥ Yo ()
SR DR PR e 37 41 Sl BBl 55 S caolinsd g SBLS jladie -V
sy oS (F WS oS (Y sl - o3 (¥ o5 < ob; ()
LY Y S gl 9 Sl e oo Il e s gl g 30 Sw Cungliio 4z 2 VoA
Dgud g0 Sloms |
S 5eS = 5lakl - yien (¥ S i = oMl - i O
Sy = i labl o S (Y S yeS - olasly o yeS (Y
3,18 JUis a1y cMSine pIAS yloe yor BT o (59 2 (sicw (Silpoe (srojg y wlasl —1e4
S U3k 9 e Samiis (V STl g0k 80 ()
3L5 o9 5 s ndyldeds (F Oy S 5 0l 518 (F
Sy (S0 03970 SS9 10 (2l wilalllan (glosl 3 o 9 Suyb oSl o jldun -N-
gl aje pyp (V Sy S Gos Crens ()
ojls (g S b S 5l (5l paiged (F ! gl Bos G (F
294 g0 odlisiwl 315 glas plas (pal ofy by G3lw s 2 -
NEPPWARERNENG el O
cdlawt (fF oy S g awle (ol (F
Cocomd o o S5 g0 plas -1V
elle 5 Cu 950l (F Cay9sls 9 Olew ol (7 Olewasgl 9 L, (¥ S s cudla O
93 35 20 518 WlolS ploS iy 4 N g M gy gl 43 9295 510908 y0 WY
el Ceodhw — Coms ()

Ls)Lo-‘(-}_CM)Lw 41

Comt = oM (V
Seadbs — (5 5lem (F

83350 U b g ol

Tl lul bul golowr (2)lge 31 0590 plos -WIF

2 OB 0 Olezml (ge s (V sod  Solidleas ()
L g Cows oy (S (F e (552 59> (¥

§00,5 o0 Lrldg il g oylgiuiml (Sis Sl a5 pluaS OB puao owlxdl -0
aulyele (F QST (Y Slaws (Y LIS ()



gg“’l")
U feasl plas b—a il g S 4 F(X) =ax’ —¥ax' +Yax+b b logeiolf e —115
, Y/ O (O
Yi- V/ Yo (v
A
Y BN v
Y/O (f

2920 g Y =X Yy =YE(XH )+ jlo0—0d (o Sguxe aus b o buo il 25 J5 @ F(X) @b Hloges 51 —VVY

N ¢ awl! ‘obS bx
Yo fo
— (Y — QO
: : \ \
; ; > % Y
\ Y5 SR Yo
Yo fo
X
. g - ol (e T YX+— Xx#o e
fass )Las | Wilgd oo g Hlado wiz A bl 16555 TuusT F(x) = X &L loges 1 1A
a X=o
¥ (f V(Y e o (¥ o (\
- - - X—)
Sl plas (fog)y) oT (gof))) = ¥x f(x)=YX—_\ 51114
\ \ \ \
(t (¥ (v
) —¥x YX —\

()
Y —vx YX —Y
a—z Dgor j2lonio slodel ggommo o7 il g ={(=¥,),(=%,9),(5,9),(Y,¥)} s F(x) =x" —¥x ,51 _\¥-

¢ !

ol (F b (¥ Y (Y V()
€o,ls ddyy iz X' =1+ UX+) Dol —1YY

Y (f Y (¥ Y (Y o ()
fol plas’ (%) =fofy) aiols il F(X) =¥ —/x— ¥ ,51 —yyy

R ¢ (oo, ¥] (v (—e0,¥] (v [¥,+e2) O

flawl Cawyo plas il x€E (n,Yn)—{%‘} 9 g(x)=tanx .f(x)=sinx 5§ -y

8(X) < £(X) olgan (¥ |

8(X) <F(X) Gop 5 8(X) > £(X) lazyl (F

¢ ol plas [a]+[b|+ |

g(x) > f(X) o,lgen (1
8(X) > F(X) oo 5 8(X) <F(X) 1ozl (¥
il a,b,ce Q g y=asinbx+c { y=acosbx+c¢ 4 base 4 Hloged JF1 —VYYF

' VE ()

A VYWY
Y

[

A (¥
T i3 % A
Y Y




gs"“’ L.'.)

Sl plas SINX —COS X =1 doleo sbrclea S5 -1VO

T T

Ykm+—+— (f
f

T
vkt+— (v
f

T
vykm——+— (v vke+m O
f Y

. T T T . aX
Tl plas sin— cos® — — cos —sin® — Jol> —\YF
Y¥ Yf Yf Y

\ \ \ \
—— (f —— (Y — — QO

cos Y'xX
Sl [0, YTT] o3b 5o sinx = Aolro aly y Wi -IVY

Ycosx
 (f o (Y ¥ (Y Y QO
. Ux +9
¢ Caw! p!..\S Iim T—_ J.«al} —\YA
| XV +¥X+Y
\ \ \
— (f — (¥ — Y ()
Y Y
. |x+\| _
el plas’ @ polio ¢ gomx0 Wb a€ [o,YTT] o lim =oo ,5§ -\¥Q
x—a|cos’ x— Ysin x‘
OTT 7T
— (f T (¥ — o ()
f

il wilgi oo plas F(X) alals il JCb 4 f 2l slaged 51 Y-

Y

X X[+ X Jx
f(x)= - (f f(x)=| I (\‘ f(x)=——« f(x)= ()
< x| X +) JX +1
. ax+\/x"+\ e . ax+va _
Sl plas lim ——————— ol oS il lim =9 o5 ,» 'Y
x——o0  X+0 x—>-Y yx' —vax+b'
—F (f —Y ¢ =Y (Y = QO
Al s
. x[(Yx—Y) —(Yx+)
NP P‘u\f lim [( X )'F ( 1 ] J..ob -\vY
x—e  (Yx—1)' = (Yx+1)
Y Y Y
\ A \#

Jobo .08 Juog whlasiko foawe a1y A alaii d' g f o oo d

¢! ‘o‘..\S BC
VO (Y

Y/O (f

Y OO
Y (¥




b amivo L | | ol

b as abil 55 olon b s 48 3T 51 (oo 5 onh 45 (slabili Jab oy = ¥XT = FXH1 o 5 —IVF
‘ ¢! r:‘..\f u.\wb‘;o X =-—¥
A (F £ (v b (Y Q)
Tamsl p1AS 00,13 1y s 5o (39 oS 4 (glalaii e F(X) = X" —ax" +¥x—) b, —I¥a
V2 (F Y (Y =7 (Y =Yt o

fmsl ouls (sl (S yOU 4y 39 00 70,8 azy oF IS sk 41 ;o000 45 95 0 o095 b bLI I 10 3,90 plas —V¥'S
1o (At 358 s )5 69, 5l lgised |y ol el o eas slwl i g0 ()
el 009y yaasd Gl sliite e ;a3 ST sl 4 el S il (Y
MRNA a5551555 ranado ST 5308 03551555 gl 31 o)leds il b ity &y dlgios] oot oais (sl (1
el 0555555 BV (glls (o lons ol jo Al S sy oS ey 03 (F
Flenl G o c)le Wiz (Glaiums 32) (99,5 MRNA G dox 5 wiylys 40 —IPY
4 auwlginel sloei jliylo ) P g A oSl 90 18 50 jei0 oS0l 45 s lloje)) Oy9uS Slows (LA
Sl yhoS (Wigd o0 yo) MRNA lod 95Ul ovbwl
o0y (whaly a5 36 sl shasi 3l MRNA Sy 51 Jolo suuins oy 53 (sbomlgio] Slasi (o
] i 0725 (20 518 P339y A Solr ;o MRNA
wSlow Gty (G 850235 MRNA - gbaojo, (wloly pgiom; A ol 13 UAA $30,0L 505,15 b (2
Do o0 THl pajgmy P olle jlends
4 4 o bolginel Slasi S Glgi o MRNA Sy (595 (5)) pa39my <8 5o cmaciy planil 51 s (5
el iy €5y olawd 3l cilouds 0,19 E ol 1>
V(F Y ¥ O
C ! Cawyol iy 35 alas —1YA
Pt )5Sl w0sdign (Solat slaslayg, (ubolyy (sl S Jlslyd s cacly a5 ganyTd M ) anis Gl Ao ()
el e b Cron
D9 Cprez Sy (G Al Gab (S8 s oz 5l )T 0938l L Wil oo (5 Bole slaassilSTe o S uile & s (Y
9 120,50 (o (Slgl8 S o Wl oo Wil 50 (65128, 5 (550l Sla Ty bl Sbmel 5 i Ll (Y
i3 0l (6t (5l0)55 (g (Sloly3 0 Wl cod g S Dyzlon GBSy Comez 5510l ol talS (F
F i Zazme Wyl plus -1YQ
0955 5 ABO (55 05,5 (slagys syl slaesisng,S) 5pld cra (gl Siasl$) o0 ool 5090y sualine oIl ()
RPRCIRYESS Rh e
il 05 Lagoma (501 ke o sk gn S sl (iles o b Ylo s pslie o3l 50,3 (slazas® (Y
8,5 ka5 0 iz e (S AB VY (gt e YD = FA L b glats OS5 o (¥
ol 1 LaaisS st din) Comozr sl Ols 2 531 L Wlgigo DAl (5 bl s & 4358 Sy o3l o oFUoF slowl (F
&S
................ (JRG o (F9F S 4 Wi Ll oy Hlodins &Sl e 40 —1F.
Sl 8gzg arsb e g 50 (alo) (g, slaciiaig, bualive oSl ()
ol JUasl LB eogl o 0y dns 5 5] >0 ;0 4S5 (Gloads fate oo 4 dcgeme (o Sy y 929 (¥
o a8y i o S oS 058 e lam 5l adsi 4 wilgie DNA g sla i des 5 g (F
P9 &3l KL sk o (ol iy cle o PLESTL (dile Gier esh Ceul S (F




§ axiuo L ‘ b 5

Sl ool ylo (o 43 0590 i —1F)
g o0 00l sl (5O ghumd Wigmy 310 Gliwd 095 LS lw 0 45 (S go pa Ho (A
S o Juaso J5U Uy 4 1y opmlgiunel 45 Wi (oo 3T cadlad ey wlgi (o0 (ommgigy Jolgs 31 o295 (@
Jr 50 dy a5 5Lwasilon GLET (ool ler dluxi 0,10 518 pudlygimw 53 Shol (5 e 45 (g5luiler Ho (&
g o0 uldi god g Wb
&) ol w4 ATy ol (bl o] LSl a5 Sudig g oyl U glambe b sy jo (0
g o JuSld Wlxdio ( JS1o mbaws jo Sgul o0
Y (F Y (¥ Y QO
cilo 4 ol g adlige D (iion 9 A OloudgryS G1)1s 295 50,8 (sloamss chuw )3 45 350 glgosl 51 —IFY
0 y5 laaz oF gl 30 A S Clu ;3 (llg pae yogdle a5 (5 b ol 35 A ojlods (goliail ,9i510
Slrda s oF b jo a5 Cowl ool Wgio (6 50 3yl |y D gy bl aiibco B Oljuung )5 slyls 095
aTg (LSl ol sl dy azgi Lol 1) D uiig 5 (9 09,5 SO R )T s9bo ISl 295 50,8
: ?M dg>g 00lgils o (yludj s 3l SGplas
Sl coie RI 5 el ABO g5 09,5 ljaungs S £65 90 50 sl a5 Ldgen J8U (5 550 ()
Sls Al g5 5 ABO (G55 0,5 5 el D (nzisy w3l (SUlgs 036 a5 Jles (6 pmmm (Y
Sl cie R g e ABO Ss3 05,5 slacljosms S a3l oS (s (5550 (¥
2 055 508 domS (Sl prhas 31, ABO g3 09,5 Sy S g5 90 2 5 el D (g cles (g 8B o ol (g (F
o= w999y 3 Jrole MRNA Jg50g0 do 37 (b ol 315 g0 &1 (0059 (3§ S 90 JlT G0, Aids) (Jlgi —1FY
e guS o0 5148 A > o a5 glogo ol ﬁy oo lez (5
AAACGCCTCATGCGCATCGCGATCGAAATCTAG
Sgdco B, P ol o)l a5 cl (Glo e, uegs alive o Jlg Hhas 51 ()
Y NS TR VNSRBI P CE N §
WS o o 055 L) o Jl 50 gauiy (b 8y Selaiel ey (F
S oo B (e Vg S e JeSe b, L (F
Tl Cawyob plas —VFF
Gy, a3l gl mhaa )0 da(pgige9,5) oF plb 4S glal> e )0 (Slatungn) (S50, Al S ol s 55 O
oo ol 03 Sl (cmgiy) LSl wigd oo
IS Sgzg 39 000 (LS ) 90 i jge s b Se pdam 0 Sy (sb, &S Ol da glatuga 1 45 s o glaogads 3 (S o (F
el (Salonn il 830, b 31ET 03, Sl ki o cominity s shte maldlS L oS (et i) (SS9 slog) J Jol Sy b o (F
sl 55l SUs 55y wobazsl Jlail olKle s w6 5L (5 sloaid I Sy 2 (@ISl 6 25 o (F
S| Zatro 0550 plas -1
Sl 5o il (05amd Wign JoSiT [0 w0 ls ailewd av oS SO I olawd o )5 las Gl a5 Lso.g.}ﬂ ()
A ool auseds Q—‘ Glad ) g0 e )lo 63l g JoSgo olasl ¢ X (595 53 b oo Gl ppaad sbo ydol jo (F
Wi o ety o odle Jol> slabs I S ;o jo ( blé> ans wilen Jbla> 8 Golwasilen Joo o (¥
5 se oS b maad slangyilS s
W olwls X g3y 5l Jeols pslas jleslaisl b ol JLlo a5 (o595 Gl (goatn sl o ey 1SS e o (F
Sgd oo 0330 ol JSG L oo 95 B asly n5 O
Sl Caw yob @ ylus plas Jilio JSb 4 amgs b -VFF
e e plal (65,31 B ro b eend 00l (Brme (V) o)led L a5 alSoler 4y wplgieel Jlast (4
(e PGy S Ja}lo > o 40 aS ol S e QLQ.Q Sl 00l L_g).r.o ) o)l.o..i'a L as &9 4t
] 39 o0 ALSh o 5 5L o2
oLl 4 0l ouwlginal g45 dx a5 WS oo el (el ol (Brae (1) o)leds L aST otz (V
g Juaie (V)
Am3 g LS (misin) 3l e 1 05 Ol eelass lalsB L 50 (gam s Jlislo ol sl (F




il

Qﬁsm@ﬁow)owl)omuaméfsg‘p)ﬂ le:ébLu)‘s)bgmp‘Af -\fYVY

M‘ﬁuﬁw oS ly e e
’(Y /\ ¢
OSTy s e oSly ey
(¥ ¥
o PH ° Yo Lo

¢! S §O u)L& p'd.s -YFA
WDgd 0 S g CalS ol o S 09 Gyl Kl ) o wbd= O
Dydse (55 Al Calid Gl coms llad mor 55 G (5 o)L gl (Y
D9l Camaz y0 b Pl o5 Laas o wilgs o alls ol 38 4y s AL ogai 45 L ol 3l 65 0 (Y
D9l o 5 ke o8l 2 5T cow o S8 s (heiws | uo;oglslﬁﬁslﬁu)m(f
faiS (o0 Juos (gl yob a1y 5 oyl 0590 iy —1FA
CABS (0 Ty crerererenennnes Jo @, ¢ e ool b yon
Sl o 5T cdlad = DNA 51 o g ot oz ¢ jlwasilon (!
SLNgn 61185 = solome LB 9T 55 (et sl (§Oghud Wigay (51,8 2 ey Jagb Al po (b w939 (o
ol JoSo 9 waz b oo (S59,0m0
o G 99 53 il (§390umd SLaigny Sl a0z i JB il Gl JIei Bis il (z
sl S0 50 (i st Wigwy JuSid — (L) pgjem oy J-nlf ST ale po b dozr 5 (5
f (F Yy v VA
QM oo 4o 35 plas VO
] S [ Soz sleb; glgil )0 09290 (slwe oy £33 4 s ( JBL slali, Elgl ;0 39290 slroje 0l g415 ()
3 i 00 4SO (5 sl (50908 slaisn slass (& b s adsl by o sl (g 1S5 acslazomsn o (Y
el £85 Gles 5l oak Fis slaaian oloss
4 Comad WS oo OLL Al e 1 (pg505) (5L, SolSela 13 vz g0 (slaose,0ly 5 oo, (s 5992 sladigy slaay (V
Al i el al> o
B93 gad slon! awlgiel s Ll aLu., 9 &gy £33 10 (6, LA‘;H OeSgp Jbele s L (F
............... Coass (Y500 —10)
AL 4151 052y s 53 ¢ AKlr 5 5 iz 5l e S O s 5l Sl onnls 250 S5 A s ()
9 ol pll (6 (el atigd iz &y iy (g )low (o9 JBU 45T (50,3 51 (Y
i gt len 8558 wites iz Sl i 5)len S LAl vged 5 s a5 550k 9% H(Y
Sl AL 3929 ATt 53 iz Ay 18 o S 3l s,y 5 omeb A5 L G s o (F
flawl Caw ol 4y 35 plus” 1Y
5353 W Sl i O g3 05,5 b 5y 358 il a5 BT 5 AT g5 (gloos S L 5 5 5,0 glol 510
2l sz BT s 055 L
2515 3925 (V) adsh 55 oLS 5 s (3Y 1) sy 5 oS 50 iz Jandgi plonil sl el ST oSl (Y
3,0 80979 Comez ys J8U S0 9929 Sl g X a4y atl S slos B> 5 Aty i 5l i Solew yo (¥
) 0925 o 150 5 ey Wi Q! gl e o ol (55 b Jdsen (5050 C‘s%‘ ¥



............

i 0315 i elias JUH ol Jole g 4 oy 5ad 3 (632l (s halo)] oS ellas o5 (oS 5 —1BY
g0 pll g3y T sbeadl> 55k 51 e o 5o (egise) [;bST Jlail a8 coul (oS5 O
Syl 18 bdaie plad g0 Sl G o siian (Jliwl g ol o ialesl 550 4S5 o (Y
A3l 55wl Jrate 4l gliad 4 T (Lol (566 a8 (5wl cuglie Lialidl jo Wil oo (¥
Ll Dglatie  gloows Coalo b R slrog )5 slyls e sla(egise) LSS Ho (F
Slawl ouiis oyl (wwyd & b g £l b ably jo Oylie plas —VOF
g oo ol 05 pld SO LSl 10 5 (555l S wlen Bde (5 61 e 50 ()
Ll 0155 G o plals g Bi> ez g9 90 5l S S (S wacaclas g (¥
g n oisS Juol oy Gy Jolb Labod o5 oo anilss Line o 45 otz £95 2 5 (F
g ge Shgels iz bl s by Jlotal 4 ioje, S a5 9tlS g mage (sl 4 9gilS 5 Sy (il (F

............... T XIN U+ SRR OVeY V- 7

wiboe L o b 5o Gl i glamle - oyt JbLenin o Jb s bSle 25k (F
il 500 sleaisS b gwiglangs Lauly, - 4505 Sy (polail slagy) (F
bl ge asS 5ot 61, - Olylso e Koo b Lo (oide (IS plusl (¥

VIV P JUUE PURSE SO T 1Y I E9 ) S oS e o -VOF
Ly 5 sy, Jsame palss 981 - adlal 5 Bd ()
by o5 0,8dee Joaze Jlg - gniile (V
doz 5 Al 8 Jaase g5 - adlsl 5 B> (Y
s i JUil Lol Jule oz, 51 (S il (F
)_f.g.o ,53}9_05)5 TS VY RN § ceerersenanns la ..x._ﬂg."so ol 9 A QU)’ L) Q‘O).o IO (e (U" ,al.é) ‘03}9&5;)& -\av
b plxil gl g4 51 (5 L (o
fF-f7 (F TE-fF (¥ TO-Y7 (Y f7-f0 (A

T G yol O ylae plas” —VOA
3,18 0425 waz &sS LSl Jleio g oo adsS G ol B o Goeal 5l @il a5 Lelge slm! b ()
558 oo )8 aisT S5 o lahad S (hieel [S0uSs b canl jo il a5 (gl 90 58 ¢ ple e )l o8 SI(Y
Swloris oY sz lals sl 4 Wilgs co ooy s ais las Sl s (anbo e 5 el dae b slacwls Jsas (7
polai slaolag, 1o gloSo Sl s caely a5 ganl s wul ool lax Lol Como s SoeS Comex o (F
3l Comez 98 e gl (s 2 g e
............... s oled 05 —104
Sl atils b,z alise la S 4y Sy it slagle; 5o ()
sl g Ly (29T e 5l ity IS b (o295 el (sigliggs alail, (V
g e L 45 Col _tho 80 ped damee Lyl (Y
oo 355UsS LELS s 3,155k o3l slmsl b nsds Sl (F
Toilouds oylay (Swyd A O yg0 o Ve
«mRNA : AUGUCGUUCAUGUACUAA Jlio Sy by Jlgé yo»
P oLl 50 5T (5305 3995 305 51,8 (5Uy)poigmy A ollx j0 AUG (s30500) oy905 T ST (<l
S y25 o0 518
3ozl A ilod Wiguid smo 34lg Wliy) E ol Kle am 4 LB bbb, olosi mMRNA (] Jol5 az i b (@
el Sae o wigd oo laz JB6 by 51 P ol 40 45 (ool gl
el 5 5590 So SU) S50 S92 g0 S0 e, % Wi oo ylg A ol 4 s a5 (o o Sl (g
20310 (1 30 1y (Sl i pxiy B30y i 9 9 (B30y) 3995 59 (€ gl A Juliils (o

f (F 1\ Y '@



4 axio , 3 3

J,_x..o,_,al..\..s‘sosb BoS Wuo yo 1) Aoom Cldlume (Cy juadi (g g im0 )0 Iy —)F)

m . " m . "
\O-S— Sl Ceyuu bty Do 50 1) o 4y g Yo? Coll Cepw bty oo )0 1) o oyl (1ol oo

t
. Yoo
\

Y Y !
— (f — (* Y (¥ —
\ \ \
X=—tT VY @0 an ST 0 Cwl &5 o o 45 painns guano 1345 o5 o plojm K0 dloleo 1SV
flawl 4l p yio Wiy CS o g0 Al Ho S pomio (w0 Jawgito (G !
o/ YO (f Vo £ (¥ YO
O] mwgiio LU (5 ) 3 ol pordlinnn (5 s (59 S pmio Sy CS > 4 b po Jilie yloj— bl Hloges —VFY
Sl 4l asy0 o yito iz By =VAS Gty =P8 o o3l 50 5yt

a( ) Y ()
S

VY (Y
EY o R LT T U P— YO
2 : : AL
p—_ i v
° 5 R iR ) AL f
I S —_— 4

. m m
2 PRI G g A7 9 P77 Gl gl b L (s l9e radiins srane 90 59, B g A las e -17F

s gabad 1 S plus jo .l Fhom 55050 51 O pxio 90 ol abold t =0 alaxd jo .oidwd <S5 > >
feawsl YAom I oS b 31 S yxio 90 abold ct =0 3 g
Vo (f Yo (v O (v \IANQ

(S ] Jlie 5900 44 WIS g0 C5 1 eitns yane <3 (533 4T (55 0 Sy (ylojm Sk puo 4f3g05 —1FD
Tl o] €S> 098 Al £ 15 5 oo bawgio (G il ok 5y Jgl 4l § 40 O yario Lawgio

\
v(m/s) — QO
?
Yl
— (Y
Y
v
o A (s) —
oy ¥
o !
. - (f
LY | SRR - ¥




S
i s St (59 3 &5 Gl (S st oy = e o905 Jilio JSb -V7F
A

30 Sy bwgio Gk g (S Hp A0S o0 OS5 o Cull OGS b e

m
Al 10 U ptmio G v (S Cawl F— plp eS8 > Jgl b Y
s

faml 4l o wizy e funo 51 H5ae
: \Y (Y A QO
° v t V& (f 4
B A 5ot X= =Yt  FIAE =10 g0 45 ST ;0 X yame (535 &5y &5 4> olojm ol50 alolee 1PV
flaw! odigunalS &S 3> (61510 9 X jammo S S ;0 U jomio ()50 410 g 4l Wiy &5 5>
¥ (F Y (v Y (Y

Y ()
WS oo 1 By =—YF, o F, =—YF, j,:—\//\iﬂ/fj B9 loyon yab &1 YKE 0,2 45 oz 4 —15A

Tl 4l 2o p0 g yio Wi e Ll Sy
Y (Y Y (Y QO
L s 45 s 55 oS 0 o VFCIM 4yl Job by oo 5558 4 1y T o33 &y oo JSoB Gollao —154

o (f

m m
Ay 'F—Y il Gl b g 510wy o0 YFEM @ 28 Jgb (350 o0 00dS YU Coow ay ¥V— ol ey
S

m

F (g =107) Fouw oo o il sz 4 P8 Jgb 0gud ouadss Yl o 4 0igubsslS' 5w
S

YA QN

VF (Y

YA (Y

Yo (f

! on; Al A b ol ol Jlio wyge B g A 58 g0 Job o o 2 9w Oy ylogei —IV-
s> § ABS o Job i YO OM b ( 8l W jyguo ay (4] (oS 9 BoKkE pyo 4 (o 4 B 08 s b

m
Tl gigni Wiz b 52 35l SIaol (69 WS (g0 &5 > 58G9 Gl S y0 o/ Y el Glib b

S
. £ ()
B
VEE (Y
A YYF (Y
"""" | Ve (%
e

oudly .o =0 1y (&lo OlSL el 5 o Jlo 50 ol ey b oot oo 5 50 a5 ool ouiily -V
La sy uuwdm‘ o S| .w‘so}ao)i'd.g,ek\é‘ \Ym ‘;b)"uu.%géiboég.a)" o o/¥fs

m
(8=10—) T390 iBgio U 09 o0 Lrauler o w305 51 g Jumogil ey 0/ # 00lr
S

Qo (f FA (Y Yo (¥ Yo O



1Y azao

socm J#Q@g%&fﬂ\g Yoem gleis g ¥/ AKE oy 4 Fod 38 595 O bilio JSi gallae —VYY
0l (ygm gu Sy IS om0 D419 (G35 4y Sl (390 W31 51990 4S9 0,10 ,1,8 Joles Jb 4

m
(g=YVo—)
SY
Yo ()
YA (Y
YO (Y

bY (¥
lod 50 L3 Hlgmo L as F/OKE 0y a1 (S5Llw punr s Fy 9 By o2 5 0900 (5955 90 Jolio JSCB Gollao —IVY

sd_wb o/ ¥ 9 o/d wy@)yéa.b.ubwwg&@‘ S Kol s,«.)‘b.oé)f‘ ..\Jg.wso .b)|3 S|

m =
(g:\oT) flawwl (o9 g Wi > 3 0519 SBas!l 595 Sy

S
Vo ()
«——E=0°N Yo (¥
10
TFY =voN
Yo (¢

wgio (59 5y .w!p=Tt‘~-—\‘tY—9t—? Gyguo & ST o YKE o0 4 (oo oy = S aolee —\YF

flunl (g Wy &S 52 Jol 4l 9 )0 o 1 95414

Y (f & (v f (Y VE/ YO O

Tl S yo 4 35 plus —VYO
el ool Sialon S8 52 S el o> 550 A (e 9 mo 90 4 ole S > ()
b oo u,.,.aalf Ol alSS olusl g oo Soop iS5l blis a4 Kilwgs aS lazd o sole Salen S5, o (Y

5 LS I S s S o g bt oyl Sl s 4 g 50 3l ool Sialen KLy 45 olaakind s (F

Sk g o oy
et | Jrwgio (GO ST 0T 0 ylwes YYCM a > o,b Silwgi woolw Kalod &5 > S jo —VVF
= 90 (S Sl = Olwe ) Kb 69y Slwes » J

cm
Sl ST asly win yKilwg ¢l dolug il FA—— 4l 5 50 ,Kilwgs
S

—(f Y (¥

41 fQ
Y

\
f
) )_ﬂ R L 'oL?:.S‘ 64'.»)9.’ C;SP T gsl.).'f 0399 9 A aols b ‘s'ao o)l.; S99 oolw Soaton ).ﬁ.»l.wg.’ sSe -\vv
a a
e 4 by =;T a2 =;T Glpabizd (leo W5 G o 41 g9, Cadto (e a1 ;lwgs (t =0
¢! ‘n‘JS )i'Lwy b.wy RO 65"9 < luwo 9 ‘sal.‘>4JL>
A —A (f f/0A —A ¢ A +A (v f/0A 4A O



W axio | | S b

o (6531 5 w‘ X=0/0FCOSMt oo a1 SI 10 s py 0l Klor [ Kilwg 5 ) alolzo —-\VA
Sl ey gige Wi 8 ol bl YFom (L 35 00 5l eue plSR 50 Rilwgd
Voo (Y Yoo ()

Sl (S O Jlade 4 ez 0,5 s g5 o (F Foo (Y
- _ ) _
Sl 90 ol B UK (5955 05l gl 9 S pl v 9sf ey A S (59,5 o)kew glads g SR -IVA

IR Y 0) Kol Job 151015970 53 05l lugi & B g A (gbooyleww grbans 33 a5 a1 (V) 9 (1) oobus
(V) Sigl wasS oo (b 1y plwss eyl 5L YF (1) Sigl (585 oyl ploj @ome S5 50 il (V) STgl Jgbo
TS o0 (b 1) plwg ks o) jL win
Y& (f TA (Y Ve (Y ARG
ey = 5FS 4 lind 3o ;g (5500 ] o & yg00 41 glooles Sialan ,Silwgs yloj— e Sloges 1A+

x(cm) ¢ ! P‘AS ).uo‘sa.;Lw
+/v
S o A Uh R R L L EED)
ANVA o
o 1(s)
\We —Y (v
I R +Y (f
6 . W

(C=V,N=1f,0=1%, H=1:gmol™") Suilaslice 333,030 51 3590 dizz 35 JoSulS ooluil g 0,90 —1A)
S 1rbl gbye sl Lol @ uigul sbagyg sl Cid Lol @
Sz ® Ol blsan b GiSeny goi @
WSS 0 S9m (2Uee Glolyl 5l aS slaedl Hlead e
O (f Y (¥ Y ()
] Cawy0U (o § (€9 oS LSl (s JsS g0 5,50 15 lrasn 35 I Suplas’ —1AY
Dl dilS g0 Wigm dw lyls JsSdg0 ()
sl (6 sl Slole 09,8 ans (ghils ()T J5SUge y2 (V
el Gd3ly Js¥5e o e lagl jleds pln ¥ 0T JsS0se 52 039008 slans! jled (F
ol PSms 7 255 (yz Js¥se o 5l FAMU s3Il 4 o1 J5SUge o (F
ASL BJ,b 28 0a 00ld glav—wl Jotoo 8,L0,0 j 5 sldamalic 5l 5,50 Wi —VAY
el cawyo B g A slald,b

WS o0 STy 4 E9 b Pl sy U B g A BB g0 j0 o jie 0@

yoomL yoomL | O—b adei 51 mme e e 38 51 (BLST g LS Hladie b uSTy yo @
el T el gl o2 b Byl g0 50
pH =Y pH =Y el il o b Joloxe 99 (S 2SI (bl l5ee @

Nl Gl Ky Jokxo g0 2 y0 pH dsls'e
¥ (f Y (Y Y& Y QO



Woamio ‘ o

ATV ‘Mb HB swl Y90 0/ 0 Jolxo pH I oS aolyg o HA wewl )Ygo 0/ Jolxo pH ,51 —VAF
| fogs walys HA sawl g 4z y0 piy Wiz HB s

do (f o/ Y o (Y o/ oY (\
walgs of oo s ) PH )5yl oyl (Jobomo ploS” 51 yid (v Voo a9 Laddé HCL Jglixo 0 yhad S (il 381 —1AD
febls
pH =1\ L NaOH s> (¥ pH=¥ Lt HCl Jg=s O
pH =10 L NaOH sl (¥ | ) pH=¢ | HCl Jyloa (¥
Tl 518,85 » (6 e (S9SN (2 UL, 51 Joloro plus’ —VAS
QS S Ve 0/ 00 Jgloma (¥ otig 2oy VL HE Yoo 0/V Joloee (4
g 22,5 0/ ¥ L sl Sn 58 Vge 0/ Y Jolomo (F Aol S p58l5m Ve 0/ 00 Y Jolomo (¥

L 4 sl gl 509 9t 3,08 (v bgloo Jold S9ub o0 4y j09y JSib &y 45 0uliS Sy oo95 —IAY
YAl(s)+ YNaOH(aq) + #PH,O1) — YNaAl(OH)¢(aq) + YHy (g) doleo Gub (5 yxioguS gimw! g Cams
Wiz ol 51 (B ko b STy 40 w0 )3 PV (pals b oussS STy cnl 31 (0,5 Vo Aigai .aibs oo (iiSTy T L
TS o0 adgs' yid oS 0/of Ja b igyame 515 yid
(Al=YY,Na=yy,0=15, H=1: gmol ™)
o/oVp(f o/ Vo (¥ V/o Yo O

Failam 3O 1) 80 oy (om 5 (GB510 00 3l Dluwi az cculi gloo jo —YAA

[H*] [H”][f)H“]
» > H+
[OH™] H]
PH Ka(HF)
»[OH"] >[H"]
Y (f ¥ Y (Y Y Q

failcaw ol ) ko 31 0590 o> —YAQ
] y0S Sl Sctw! 3 dum] S0 598 suls suigr (s JaSd g0 dlaai (ol cdilé g Los yo @
Do diligs SOl @ ygu0 a3 ST 50 LdT Sigy Woleo g 009y gy ol UBLE dunl Ky 35008 wiilo (3l @
sl ynS sl Sy Jplonn 51l i Jloo 5 o1 ke 38 ISR s eyl (5o 0 @

el gt ol S5 159y Y50 ) Jplma 31 cmmsl S y9igms V50 ) Jolons 13 pgunisyoud (g0 Cilé @
Y (f Y (¥ Y (Y o (A



VP amio | : , ot

il yod SO “’ Iy Jolomo paxa 5 00,5 Jor ol 50 1) s 535l (y59,0a8 Jgo Sy ladio YA°C slos 5o )51 —14-
| sl w53 4 35 ol
oo RalS Jolbss a4y oy 5 Gley SIS L anl (g STy e s ()
el 078V T MO L s o 4 YOO slos 4o suonsl ol i cult (¥
el iy T G e et b 4355 10 adi et s toue] s 4 ol dilelis o (Y
el sl sl JsSU g0 ale 51 2aS g iy o U Lagysy dale o Jolas Alasd o (F
SIS PH =W/ b oS gy0u pooww Jolxo BoomL Oz sl 5 51 0,5 AD/F ol 13STg sl ;51 14
(C=1Y, H=1:gmol ") 5,15 5555 C— H wigwy olosi 4z @ 2 sl 03] 5Ll 40 ey
YA (F YV (¥ YE (Y Yo
NECNE T DS PR S N WV VASRYA CA S5 I DICew PR VST INESRCH R TRINWY ) : BPCIRNIPTIVERALY
(O=y,Na=yYY,H=\: gmol_‘) Coo 10 3L S g yuud
o/ YA (f o/ ¥ (¢ - o/bE (Y o/ A ()
Sl (555 583 bLS S pIaS 45 50l ol (cbrais cybue 5 1A

[} [}

E _=+V/Y$V E° . =H/8V
Cly /¥Cl MnO¥ /Mn
E° _=\/osV E° e =H/YYV
Bry /YBr CryO, /YCr
Mn'™" (¢ CI™ v Cr,O}” « Br,

Sy il 5 O/ YEO il Ak oy et slilgun (1) oo Jslono b (pansimosl] did <Ky STy 55 (51 —1AF
i 59) 3 CU'T looygilS Aod S (558 T30 0 slao oialS 5 oS LaisS (rus (39,551 Jgo
(Al=vY, Cu=5¥: gmol ™) .aiuis o 4w
o/oo¥ (f o/oY (t V/oxVo (v V/ ox1oTT ()
Lagyg Cdalé ks (o 5 Hlog0d plaS AZ 9 7N sld Sk pu & yfilivs] oiudlS Jouiliy yolio 4 dgi b —190
fand oo (LI (Fuwyd 4 Zn—Ag SIS Jobw 401,

[Zn'"] (Zn"]
¥ (\
\[Ag+]
[Zn'"]
[Zn'']
h )
YX (f ¥
__________ X$
(Ag'] [Ag']




VD amio | | o

(Fe=05 , Ni=04:gmol ") fcaul cow,sl JSoi— 0T S99 Jobu 05l 315 gbodis 35 51 Ssplas —145

SnY+/Sn

o

=—o0/ E =—o/
°/\o Fer+/Fe A

o

Exirt g =0/"8
e Gl g /Y o 55 08 5l | @l ok oo (S5 Sk o sl 40 5T 0)
Ngdge ol Joho o Jslowe o)1y ol domiuo 51,08 L Lagysas] (V
ol ol o2 b 63T 5 G5 slaJoloa jo layeuslS cdale ol s (¥
ol B AaS oy s 5l XS Sl aiS ey s (F
o CBBG 50 1) Al=Cu 195 Joluw ;0 pwimodd] 0,5 8/ F iiSTg 551 30 ouds wulgi (gla g Ul ,51 —14Y
(Al=YY, Cu=5F: gmol ") Sogb 0 adgi STP 15 ,I5 55y sz oS s0liias! olie s IS
/Yy (f \WAY A\ AL Y/YEQ
2995290 5L elS s oo Slaws bl p,5 V/ ¥ il dii gy il Zn—Cu o jlusliw] Jobw 43 51 —13A
sl Voo L o Joks o 51 Sy 10 53 Jalono px Semsl 1S GlS Jobuo o

of A (f o/ oA (¥ o/oY (Y o/Y (\
flawl (68995895 1) s JuSTg 31 Slass an couls 0010 hals o fowily a5 4z b —144
vy . =—o/b Fe+Sn't - Sn™ +Fe'™
Sn' " /Sn
° £+ Y+ +
ESn‘°+/Sn*+ =+0/10 Hy+Sn'" —-Sn' " +H
° Y+ f+
E° ,,  =—olFff Fe'" +HY > Fe'™ +H,
Fe' " /Fe
¥ (f Y Y ' Q

Sl plas JoSodS (LT 50 (9,5 sl o LSt dlac] £ gommo 4y 0451 30 (39 35 w3l i laST e Cand Yoo

\ \
=Y (¥ — (¥ Y& — (O
Y Y

G&‘W)OU ) t-‘d-"-b-o }‘ Sy90 \-\-;u% =Y+
0,18 polie (yleo 35 15 E® o yiaS o (82 o oS pusid 515 @
D en e (S pSIl (65l Audgi (gl w3l (53 k] @
0,510 Gl Sl (359 0 (S g Jokw 50 esliiwl 3550 Cadg usdi @
sl (=) dad T g (+) ad WIS 59 0 (S ga0 Johow j0 @
¥ (F I\ Y O
(Ag=1A,Ca=5F:gmol ") Cuilcaw,s ;5 Jlao 51 5,90 diz —¥o¥
ol LSS 0010 Fy dlS STy e cCugb )y jguias 30 sl g v (pbT Ho i3 sl ST ,0 @
RO TR AR I P P32 a3 LS did 32 i oyl O b oo W S (5,07 jo @
g 03 (59,95 Hlard (Jg Wl oo LSS (5
el (59 b (5B g Jobuw 50 il plaxil STy uSe T COBS yy iisTg @
¥ (f A4 Y Y ()



\$ aseivo \‘ : ot

flaw! Cawyd ) dlao 310,90 do -YY
el o 21y S SIS g (ol Ceris 5 45 Gl (g3l ST Syl S il Syl @
238150 il YOACC 090 U 1) s 115" o9 993 (5lod ey S (o 3 9 )5 nndlS” (55l 39351 @
3,10 0929 priw (g1 JKU 4 i 095 (85UeT 9 (b ST 50 prdw @

Y (f Y (¥ A4 oo ()
S0 591 8 (oS ool g IS o Linld Jolomo Sy (51 (S g Sl Jouw 50 (SnT 09 iUl 9o 51,51 -¥+F
Cly(g)+Ye = YClg,q E°=+/v$ Sl laS T g W15 4o LiiSTs
YH,O(1)+Ye — Hy(g)+YOH (aq) E°=—o/AY Oy 5 Fe 0
Oy (g)+ FH" (aq)+ fe — YH,O(1) E°=+\/YY Cl, 5 Fe (v
Fe'* (aq)+ Ye — Fe(s) E°=—o/ff : Fe'" s Hy (v
Na*(aq)+e — Na(s) E°=—Y/ V) Oy 5 H, «f

s 33 5 oo 0 55 V/ YA WIS b 33 5T olin IS wacias 3 05 (T1) (mo byloo Jolf' ClSE 51 50 —Yed
Olin ey IS o s S 1 50 9555 Jge iz bl 00 ddai S yloilive! Ll s 4o LIS 5 SYYmML W7
C(Cu=5F:gmol™") feanl suis & o
o/oY (f o/of (v o/ £ (¥ o/Y (A

(@sanjesheducationgroup o (il )T sl cy90 3T o1 KL JUL



S o0 Mol CSlow g Mol oKl ,S1

ﬁ/ V’V (0) e plaf
]

. > . e A
WY )] I Tl e
PP 4
.:;) Jj.f Ty ULJ'L/

/ o 370990 3T (0 pid gy \
P62 Ao 3o m o3 J198 iR

\ (\YaA/\+/YY) /

4 )

\(Mé}'sé) &% Ps"/

4 N

Sl o0 oualiio BB g1 iyl Sl @130 31 T 5135 5 395 yas 409031 &,

www.sanjeshserv.ir

)

(&
©

‘;w)g.o' ;‘;.o 9 Ub&u.w).gé (O o O‘mo 9 obng.o ‘C}').}‘J.o

o (jgel 3150 5 o lis s g s 5 s colpe peitins DL diej (3505 ool jsliie
ool e Laggesl al (ogas 5o (e Led aied l Sl Sl (gaiso e 9 oo (sialesl slaiges] l 5
Gleolfans b oo Saed Gliie Lol 1005 oo Syme test@sanjeshserv.com (Sss Sl coy
AR Glee yd asgezme (nl (cBjgel 5 sole Dlads nae b 358 (wpdl Bk 3l ) 093 wiad; |

@sanjesheducationgroup usww by sbdygo3T ol 5L JUI




OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

o8 g (w6

! Cawyo ¥ M;
8o (9 (C 9 sJ‘é_w o J9| 8)4&4 5 Lol c] ((WRCY] )55 -y «éUa» (»9(z g (! 9 sJ‘é.u) o pgd &‘J.a.a 5
(PO Ao + asbiodly) Lol S5 pme €3] i

Ty wd Cawyd 2o | 059
w)ob kS“M ua.}Lw 6‘)) CA.“:)O ‘S»L\.na £y )‘ solaw! 6&55 4.))[5

[oas] gusl gl o Jolao 0,)l5 | i pos | anis
Ao yoR 3)‘9 £y ‘Lay).n u.:L».a.o JQL’.A o).g)lf u)‘..\.,ol.:) T CL».»&

[oas] ol sl oo Jolao 5,15 e

(FA das + anliolsy)
el Cawyo ) &g 38
(4elioglg) alrad diwgn (s (8l cpl jo Kplao»

e S sestie - s)lSle An B aline | Tsles | ey (O

G sl ol (555500 g9 Blod @ bacls Joaio =] o gilo |
[eg =%

3,0 2|5 d\)s
e ool apges | 38 gl
Gl Caif p > J=le

QLm»T+o)5:.a+... 5 oo

Ll B> S, degane e 5l

ot > ajéu'o
‘5@5& MLQA éﬁb )¢@Mu.d)f )\)5 ;;l)Lo.c QbLo‘
- &) <oy oy

wrsbansls 50,85 & jgo Wl 50,5 s, [ags b al (F g 100ls ojlal d(Y o el (50,5 ole) 9,55 i () o
[l oow] ey 4 (Y a8 QW]wl SO G (Y o e)lF

| Cow o Y M;

ol ale Lglans doggis (oS>

(VY dmio) S o )50 (i J3¢ b olocalis IS8 Bl 4 0 oS )05 ol (glime elazzl 3¢ Lulal

Lowio! [ o3lg £ 502 o Jain oo & a5 ails oo bo 5l il > 5 b loo conn [al] ol (¥ o Laid

g 55"“ ‘MBL 9 c«\_i.).» {Jal.a..) (090 as &ﬁJL} ) W) )‘)9)) ‘le wt} (ofo.;) 9o «)Lg» 9 (4450) Jj‘ «)Lg» QL‘“’
58 00,18 el plog! €b,o» g «chmy Bl [ olas 4 ((Hlael =) «Oh (F [0 5 (55 chiw ) €l () 0.0,
oo [0, 5Tl Ll ol o)l (i (slog s jo g sl (pg, GELS 13)lai el 63L 5 gjlean Vsl (Y

Lol (o)X 805,) 5L 1) 995 o canl Kad®

&) @sanjesheducationgroup Y C www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

ol Gy P Ay A
152 oS i B Ll & g as? 53 Jeotie alpgh 51 515 (i) sl coza [T] 5 adS S Ladd
it Zop 93 550 43 5 4 (sl de Kaigles (6D 5 €SI (e (RS Cutied 9 €90 S

ROUW FUIWSTC) gPUPRT A
0055 1y g abiwg,] « S 5 ol « 3, ol Logie €, 5 € ldse (552 (55 tuliny a5 ke ol
L« S Ll o 55 pasedd g plal o)l oo wlir &)l s )15 j0 oledablice Lol .cun olas (0445 5 9 Jb g
o=l adez S o aid) JI5 a4y anis oS Cenl las 5 lojlatl 08 5 (650l (S35 5l e (i e 0 s
S e

ol Cawyd ¥V gy N
€ g (goliw] 28 &) € oV Lo g € M (Y Koy ,o» g €y > + (Sl) €00 ¥ g (desd) €oo p» ()
€ g ((eolwl Jod =) €l + €90 5 €9 (F (goliwl leo Jo8) «ob» 5 (Isp a5 L ,>) «ob» + (5400)
(AL o8 = 5,106 0925 =)

el Cawyo F s y§ Y
Ve domio Y bl 40 5 V) oVlge STk oS slate S glpl 0 ol 0)bs0 iy o (F 50 &
[ass g9, s

ol Cawyd ¥ oay 38 WY
ils «olgy Jomie BLis 3l J8 b adlol B> 5l am adlol 8 S 5w ()lgs cod pags o0ls S35 oS o o N
Joels s S o L LY e Sl e G 83900 53 atian pagia = o @ 4o g U5 Lo 1% ol Lad]

IR

ol Cawyd ¥ a3 Y
=) ol Joxie o= (V0 a5 o1 b wlpete Jate sla oo (F 9 (F 5 (V0 el potio 43 1,35 Jlgs & jg0 j0 Jad
] (ol

NUW FLUWETCY g SPRT SR TA
& ok i [ 115l 100 5208 395 polae &igS I ol s Sy (slaler 18 Joame S 1995 ool
oy V& 880 al asle ¢ S ¥ odles

| Gy ¥ au 35 NP
Lol 5 o)l sl &ily (F 5 () (aliblian adlGilie + adlcilis Oy o) S (sl [l ggazme oY
D)5 jree - il 08,8 cBs 3,3l 4 0gt STo pa (7108 )5 Cuo Al | adlBlido 59 05

Ll Cawyo ) ao 38 Y
i [ lel (slacaSil 55 U5 o505 (1 50 anlys goil €pgle> 4 1y Lo g 0itS ga gy ple (5 (F 5 (F 5 )
el 55055 s et 4 (F 5 (F o 21 () a5 o ] il B o ol & ol ol syfl S5
[l oo il €pler (¥ 58 sl @glie (V5o )] (sxe b Lol (7 3 €eler  inal

ol Gy F aiy ;S NA

icdy Cawd 5l el a5 WS e polite o 4y | sastie oled L (F o (0,5 b, =) o2sliS [l ol g5, ] 1) 055
S ©)le 2

ol oy ¥ au s 04
by oo (V85 o Jlo aisS o eS| (5 y0m0 (B potio 5,5l Jalei b (Y g e,IS01 plgdasl B o () 5 (¥
Al oo Bade

&) @sanjesheducationgroup r C www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

el Cawyd ¥ 4y 35
2 «oladllpey a5 0ne8 o 1) plen «F Ll laisS azgi (V10 €9 plnl @y caalo o (V (0B @ oS ol 51 L3
i1 e 5l g8 il s oD 09d o 5l Oyle I b aS By OUS O dxis yo S1S1L £ardS Sloggeel
K 9>
ol Gy ¥ ay 35
oo (ol 8 o 51T g Jlse Ojlie o poa STV a5 oo el ediad 1T 5 ()

el Cawyd ) @3S .
O S o5 3 olas (F ‘M 3 olas (7 o > ol (Vo w)ls denly 5l lad o) ez () g Jlow &jle jo
(S 8,k (o5 4 505 o)lal=) (S

Sl Cow yo Y M; .

(F g olalosl sl 5l g ,So,an b Il (Y o s o Ll Jo zgd 5l Ol 010355 a0 (V .l (oo g Le),a ¥
5,1 0,Lal (6955 a8 (6 lubl & [«agS» &y 8 4y o] (lmals Hlon Alauly 4y doxysls

w‘w..:)é\@)f .

AT & 55 e 50 lBlS polie Gas g &S oo 0T ol 5l i 3 g s () o

ol P ol

el Gy F s 3§ .
Sles, ) coeailall - (a5 b s, S de =t O-(TaY slaan 3§ s, acy nSic—aliall ;s
(Y35) sloais s 5,) w0 o el (6,5l Jri— (lnasy3S

ol Cawyo ) @38 .
ar—(Usene Jnd) Ll (F,F sloary 35 5,) oo plesis a5 ol a3V 53 e odoy plisss aylie—Cady of elile
3t o] el 5 45 et Cuillgdind Al 55lanll(F o slaasy 5 50355 oo 03,51 Caws 4 eyl co Cans
(V¥ loasy ;5

ol Cawyo ¥ @y 38 .
(a3, 1y oyl (F a3 5, ) poyee Gl (¥ a8 s, ) wisgs o popee— el L
(LS o sy) €Canl o 08> oaims & Ll

ROUW| FUAEYS P CPRL
BBl i - () loany 3 0)) ol L Ee—ade (Y an i s)) suolge il (Va8 0,) 08 Jte=5s
(Y aus9,) 55 085

55 e 1y il et 4 WAL Yo (Y 4 ¥ s, ) o lacadSoe— ol claldl (Fay 35 s, ) alule—eldf

(ban3s plo
] S yof M; .
Lo 8 —( ¥ a3s o,) a”;'g(—JSij L'j— (Yau35 5,) 0, ;wsa—f,_mfs— Yau35 0,) sl Gml.d—@@-m\ ELOW

(Vo) loan$s,) «cdl> ad» oasje—aa— (Vo) sloan$o,) b, Sae—

%/ @sanjesheducationgroup f 3 www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

el Cawyd Yo 35 .
Olosgs ay Ll Y355 59, 095wt Glol @ a8 cosl (oS po5e n (558 -) a3 plo o dez
plil ool o sede (50,5 G (oo ) 50 90 cpl -Failoads ooy 81 I5 4SS 5l Ladd p0 10 e S 0y 3y
S5ols

ol Cawyo ¥ ay 38 .
S oo S 1z leysle g sy sl s povn (OT) 99 ol jl e b el Cosps oz

! Q«.w).b\ M; .

Y M)f S, )d,\;l\(—ojf—(\"x_u’f 3, Ydral L'JT ¢ Apmac—og 0 Y- (F 4_,_,)5 3, )ckluﬂ(ﬁl uLu:LEh\\.«—MI;_;

Syl (polo & g0 a4 Jod & jle SIS Jab 5l b by Lelgies S e 5,5 (BT laan 35 s ) leda el (
(¥ a3 0, Jobaiud (ol prlimn + GIS ¢ conl ond aoz 3

| Gy Fady 35 .
2y w3 bl 5 el eyl a5
ol S35 j50 G CeagS g bl (500l pogie ] dez i 4y axgi L
Ol 5o S g B Zoled )0 -Voog,00 ol Jbl CusSe wul €ae Y G Dpam o0 o) oAl S dex
S Jbb Jol 5 3 ¥ 0g8 o0 0 ez b p 32 45 93 (o0 0350 Gllekus 4 wiglas Yok dalgs 59
Podlae S50 o
5 9 ge 48,5 )15 @ Lol et g S 5 o 0liS sl cSlin ]y ol e a5l pladl sl o Slge o
it ol ol 5 e el £ T Ao 31 ] Soglite Jlonm ol 5 ity o3Il ¢ IS5 15551 00 5SS gl
Saol g Sty olows (s 08 90 (Sloged (AT (n et 5l g W)l ook sle S5 el (oSS 5 (250
5 Sl 009 O 9 Oledir () 5 (Slin Dol Cend )3 (Gariudgz g gl Guleg (oo Sleogas 5 (S
05 05l lize] L gleo 45 ole wbiogs oid 0051 Lol 51 Laercnl opliciend E3Lae &3 5 53,5 Lwsd 5 Cadiy o9 Bl
5 405 5 bl 5 wio Slel 5 ez ) OF Gos (0,8 ol 1) Lo i85 il T L a8 ingy (SLS (sl Les]
23,5 Jiie pan g (258 SloygiS

ol Cawyo ¥ ass 35 .
soslatnl i CIYs «la o» 08 aSly 09 cod ookl (5,15 Jlow 5 (55,5LiS (6l Ladd ol aS il o e o oy
Sl 58 6,50
Oedsl 6l a5 Waiiae 9 o (S5 Ll jo a5 SLuS -V g pladl Cuas jo @08 slagle; 5V s T aex 3
Dgd oo 00liiul (6,5 lgms 5 (55,0l (sly Laid -F 505 ol slacKs, g laaisd Y Ll o 0051 il 51 L

el Gy ¥ ay 35 .
oyl (1853 et ol oS 23l 5 Gl oo «OprlAam o3y S5 azg L
D Jae bgyl ar yso slowl 5l sl =Y 35540 pan Jolaiols (iygp 1) ewl a5 LS odgl Ve loay 55 ass 5
55 55, i L el “F 515 S5 cslaposir el ¥

el Cawyd ) a0 35 .
Lol 00 53 el Sleogas o € i Solay » ey
1y sl 5295 e 51 ] Y il 5, s e (s gl 05l g S 135 5] Lo ) < Loay S aaz
3 eogle sl =¥ 60,5 Jatie )50 slore a1y el Ll LSLs =Y 0gy 00l oy9 |y ol g 090 amlils
(Sl 0o oy ez 13 e 5 2l

&) @sanjesheducationgroup A C www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

NUIW FLUWSC) P CPRT SN
el 5 Jud [ Jsgme = «alaiinl » sydan 5 @l B a5 SO ahe — 8 jaall — ¢ jlias Jrde—ariing
Alad Aleall 5 Cosdaa
ol Cawyd ¥ asy 35
« oy e adlsmie 5 Jad [ aslee = (D e — 83 gaall = Giale Jrbe— ks
] Gy F 4y 35
sl » Lhgasad dia [ Jb Gijre — Ciigall yaall — Juadil) pshe— (g yall
ROV FLWEYCY GPSRT NN
((Jeliy (s o Jel Qb pliae ) SaU— Ui ( «inoe » sline 40 ol aslae Jad ) (s
Sialo a5 (alSi Y i S loeiel SVl 555050 Sy Dy 4 05 B 4 g90 ligel tils -V e loal, 3 dezr
o olusl B -F eamas laiesls a4 s w55 (o0 a8l 51T S (oo ilem 4 jalls win e 1) B3l o5 590!
Sy it iigel SNy o as | olacs
| S yoF a0 35 .
(08 gen ) adbieadbi -« i Jai (g Jai Gl gl » Bl Xy
S5EST T 03k ot 4 1y Bl gond s S il <Y (oS 8, g ST L 350 bl L) 4 Laaiy 5 o
-0 oiehae Gialaaz s> (S0 Sl g Gedd oy ey F o pse )15 s 50 0 5 Gl ) TS ol (ile
\)9.»..4
ol oy ¥ oay 35 .
aelise 093 U8 o lie plaal 08 sl O
Ol oY icelly gz 2 plas aS Wil oo CaS-Yoy Silbo s 05l (0 g Lio 0 )80 )9 -V bag 35 aex 3
S (55905 e Sl dal mosls S8 ope by | 013 LS o T ol e Lt Jg el 3l 5,
ol Cawyd ) a0 S .
(delds Osadiiall ) oph (aseis conl Jelb o Jlo o a5 Jske (simy Sl D550
Opmiat man = Jsmie s GBI -7 Jeld il 1 Syl =Y mlaa 35 ol o g pe
Olo-Y Ll o 00y )81 Cirs Ll g V.0 o Br95 1) 993 00i g o (90l b Lz lilei-Ve—laas 5 a5
Ailg oo el St a0 |y lisle o el il go-Flaaus BUI o anwis |y olgnl
ol Cawyo ¥ au 38 .
D23 o € sliae 5 sl 0 0,55 ol jw iz 85 5Y
WS Al ] 65 a5 S WS Gy o5 4 A Gl S g Cewgd ST S 4 po S hads 1) el o) a5 Ao
algsy s azil s> Sbj 4 g el gogm pog3 gl Fuins LS ol jen (550l e Y

ol Cawyo Fasy 35 .

S e B BL3 1 50 ] los 5 90 oo dism o 4 |y &yl so Gl »

ey slarps o Clls Y gy o > 0 U iileges ol o 0 0 aS el kyﬂlg‘,:uL‘)Lof@—\HLm 43S dex S
5o|o45¢._>|..b ..leLo—\c w‘ GmLu QL@M‘-"‘)—‘))*KAW_V o)S.. Lb) C};ﬁoow |) LDQT los 615 LY ol .)Ls)
...\Jlo)fsn )b); \) l.ch] LcaQLg)’ QL..A BN Qlf‘)"lj Qo

&) @sanjesheducationgroup ; C www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

) (ppandiee—(pandie 5 =Y (ol Edfe 8,00 « Aasall » > 2> 10 ) Sl Ld\éﬂ(—ua.u"}f sllale mouas

» Jl g e ) e Dmn =F (€ 15+ laies + gly > i wlon 4l alex (5l 15 39500 i adl> gy

(Sl S Sie «zas 5 dena
QoY el anles 5l by ased Sl GLSGL =Y aS o (S celB L Lo jo febe =) — a5 aex 3
paools |y e g aame =¥ Loty 4wy
el Cawyd ) a0y .
e (Jab 535 4 el ) sl (gl Ol
o LY aiss S laailed &y latais 3 GHS-Yo05s J5d 1SS el o pylss ol s Ve laasy 35 anr 5
el @ gl godeg 1n) S o Pt (S (S
RUUW FUIWRY g SvRty
dla e Ol
Jrte — o —F  qaai » il Jad 5k = il =Y Cm — 308G ) K0 glaan S 49
C Ol Y 05 oo S (e oy S8 93 ol lawsl 51V g0 1) (loads S glacy po o) loaky S ez
2,5 o0 )5 aS paus gldeie jo 1, (65,laS-Fain )5 o Colad 0uied pm g onies jlay 1) po se

LTI

| G j0 ) g 35
Cbyre 4z 52 IS o gl disges Sllie aiejls | 593 5 0nS e eben ) 05 o 5 calal gl Lsls o5T Jl> Ll
Sl S e Sl i 1) 093 (S s Sleil g elea] i 1) ol 4 LS wogd jiinn 095 b lalal; 9 093 4 (L]
o Al Sy gy a5 anles e wighas 5l ailizle o)l oliy 10 355 e g alie T Ll ol el 45 ol (pan
& Llas» ;o@,\f\ o Db s JI UG Y P.@.U\% WSS Sl 095 Jl sy ol 90,55 ol 5l Liols Cas ) g cala)
(233153 ) oy 1) 9 )0 (0) Kaly p3g3 a4y (335 w8 & oty [0 o8

ol Cawyd ¥ ady 35 .
Jdl W a5 O lie g 05l ool (slad 4 o,Lal €40 ,S ool g La g Cewl ol 5 Conl Jlg (Shg €l 390 pSe»
(0235193 0 (0,0 8% 9 BA 9 BY (0) .ol (ol pad W50 ) 2 oed (P, (i 1Ol! Bl

ol Cawyo Vw35 .
Ol g Wglas 4y G e e aSome Mg Sl Wiglas 4 Cond Ll g Sy il (MBS Coais slaol (SO
S dn Lo Sbpme oS 503 58 (nlply wesl Jlglie (2B g 1as @ (lal Glee (838 LL3 )| (rizen 00 592 5l &
oS ) sailis 5 ol o SE o |y Slebs Cosl Ggd Gy 0,5 9alem SoS SO dx s il 4 9sd iy
9 50 o cemme Lih dad ol 1Bl a5glas a0 ,las aS o,las o/ el Jo wiglas ass den i 8l S qobye i B
(233190 ¥ oy £F 9 ¥O o) le0 5o (il WSS 5,88 a5 10/ 3529 Ll

RUW FUIWEYY PV
L aes oo JlodigS |y gl 0gd ST 0 (oLS oaiy ST anlesn | oloasy 5 aiglas a5 oS iaule 8 o (8) Bolo plal
sl an (e oS el Sl e caalys 1) [oenl sad olS (5,2 45 gloan] iloasy 13 a5 alSim g wiins a8 oL &

YMU_APPJJM%’ :obj_a)é M}‘»dw‘ uLo.b LJ"‘ W2 dalol 059 o‘)dajdju,q}al)s ‘) )M‘LMG“’

(o235159 & ;0 VO § A o) ol sai a5 oy o1 50,5 eunlys ylilie |18 5 o 05 4 o skay

%/ @sanjesheducationgroup Y 3 www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

RO FOWIRY JFCPST
2 g et S I 5 ade ) alas ailsS 1Las (S0 doler ol L teslyd e e 0,508 4T 51 i 0
ams g aolaals i 3T aglas e [on oS8 ] a5 wilesls )13 1as sl bS5 Ll by Ll asl
5 Gz o oaiy Bl 1as oS [iloays ol e 5 1y Ol 55 cnl 5l sl el oo o BT 5y (2 3T 50 0]
(023310 ¥ o, YY g VY o) €l jaiie LSS 4f

ROUWI LYY P CURL
ol 93 onl 5 (o Sl dimma (S g0 S8 Glland 5 i slgp (S g Wolas (San ) 99 e 2 0)lgen L]
o 8 Cagd Spam glo gl |y Ghagt Jes 9 U adadil 0T (g 50 5 9niS so |y wemgi o a5 (8 (T el
Ego5 =l o)lys Saa (il )3 (o) el BT s ol (sl g 5l Bl Jlasal g S o0 dags | ol (Sl
Lo Jos 5 il ol O & S50 2T U S Gl o o 51 35Sz s il g € o 0 S50 lealp sslo B oo
(233190 ¥ Loy0 TV o) 098 plol Wiglas gl alls

ROV FUWECS PSRt
oS cogel hSas 5 pamd plar g ols las ]y ju8 5 LA jloss oo (5,55 w55 LS e 5,18, b () el el
(0235193 0 (9,5 0% (2) ol Gl sloainj 5 Jole aSh S Gl oo 9 525 @l e a5 ()03 5 Lad 4y slie

ol Sy ¥ iy
=S 4 ;ST g mndae |y 055 Jos Clse 5 T iz re 4 eiilo e 955 a5 Jsts | plosgs Lol plas” o
Sy 5o el 3 gl ol et 2 35 ey 5 (5580) g oS o ez |y T o, b
oo 0l 53 Sl (5 ipalytons) il go liomo Soxis |y 355 wa ol Iy Giilgtons 5 35
Dy by o0 oo 2l 59/ L 3 ) S (055 oo
oS oS (pbe (S bgea [ 055 1) (FolS o Jilo o
(223190 O L, OF )

| Gy ¥ Ay 35 .
Jlete Wglas jogu sasay Kilo a5 €l ol ol 4 g oasly a» :‘%"jﬁ H Pty VJ%) O PR VE Y I ST W YW Ll e
5V 5V 00) e ) gy L €l (5l IS il 0)lgem gD il 3 sn o Sh Ak ,d & le g caul
(233190 Y gV 0,0 VY
] Gy ) Ay 3
5 el a0 5l e 5l 0, (e S (S gl &5 Ll p i cel 00 S 2y 955 |y e 095
as g0yl s ola il 1, ol U asS o ais |y gl a5 (605l90 j0 b g 0,05 oo St 50358 1 aS (5 0k wisle toenl Cax
S =l g Senl 5L aiven la s 4y Kl cuiS 5k ol cga ued 5l 0,00 1) 055 55,8 5l (6T plal ad axg me
Jles & el colas 5 Colem 5 Spai (! B398 S laoglar 5l (o5 Cenl €ondd  Ce (85 (i) Sl
(0235lg0 # w0 YY o) .l (G g (orw) Sdalons g (0D
ol Gy ¥ oasy 35
Laolaxiol iles, 1oels 4 5 008 0y (gl AL s bl 5B 5 9,5 & ol 5 i o5T (gl ale wiglas local
ol |y by glooglo 5l (o b gt b anle o dllsh aiy p &1 5 ol 031 igp0 dles ol ol

(833133 7 o> VY 5+ 58V (0) Glbn cgaglh s pice G 0 395 lnity b 9,5 n ) o oo oS oo

&) @sanjesheducationgroup A C www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

el Cawyo ) @3S .
e ] s 3 adl Culi 5 Canlss gz 10 1, 053 lalad ¢ bppmanas 5 g0 EDled AisS o dpe b
s g 518 hlean] slacudise A 1) Ll 5 sl gl 5 900 oML 5 la siw Jlie 5o 5 gl (Slusl o)lgen
(233190 ¥ o, 0 YY )

ROUW FUIWSKS gPUPRT N
S Sy aS LB 5l asleg sed owS 5 €ams plodil LS by 1) Gsla IS lusl oS cel 00,5 pais 4565 ol wiglas
L e 92 w0092 (6 LS S cnl w5 aiST 18 Gl 51y axS ISHH, T aslgse ST oo (S ) 0S8 e
5 a0 Il gl g il lss coiaigld ol s oad] i 5L, wighis Conl 03l ol 355 50L,1 5 Ceslys L
Sy oo 4 45 s |y 055 49 By KI5 5 IS 5 el e Y 5 el S5 o) ity e W cagle b
(0235199 0 ()3 B 5 DA (o) €ailss 5 50 (g)lae ;0 S 2 5 edg> (s o) 4 ud & g

| Gy ¥ au 38 .
Aty Sl I S Olyie o1y gl o Gl i blo s epaels oSG 5 D 81 0l eyt Bl a5 L
Sz g cnld dalgs sldiel pl b ol (65l ((oaisS Colan g 0aisS ,uud) Cunl ciwd J80,9, ol a5 o)ls Ll g
) G s bl 1in s yaeli 05 o 08 o € e s g e 3 Ll i ol sl 15 105 1) g5 S
(235l50 ¥ u,0 YV 4 ¥

ol Gy Fas 38 .
313 3 od) i Ll s ¥ e ) i Wl 18 3l g ¥ b 0l e lyme JT 090 VWA @0 50 05 513

Clge LT as bl ol 4] daib eyl g 4 pudo oo cdpe U1 4 3145 0SS g cinls 315 a5 GD 4. )

o ) Sl 5 e Y e i WL 1538 b 4y T ol 5 €atliin 055 HlaliS 1 1 pans oo

Lesl a9 asilo od aS oy 41 5108 eules laolie (8,5 7o ,05 4 25,5 ol 1) Le bl aS” Slus o C%w CxS
(233190 7 0 FA 9 £V o) il jlainl o s Llad popd oo o

ROUW FUIWST) JPSRT I
Ll s gy o ol 233 ol o) 5 Lbl s ol 0l G s il an oo ol o s i3 BT @ s b
5 sy oS0 5 L s L] 8,55 5 il Sy 1y ok 45 G oS p0 g0 D o a5l il 5a U3 551
S5-dise O3Sy S 5l sl as (M ST 955 oo el T (208 s ol @ 55z ST g S (o0 be [(Sog]
5 R ormeall ol il el IS8T o e 3 Y15 Wi 53T 5 Lo 50 ()5 0l «enl ST 1 oo
Sy a5 e e 4 QBT aSST > €l e (Sl L 1 S 8 1,5 0 lie 5 crais (528,55 oy 4 (£50i0) e
(233190 ¥ o0 YO o VT o) €l 1553 cwl 00y )9 185 ] o] Les

ol Cawyo ¥ ay 38 .
503 sl ol o welym Sl WAl oSl Gl slrosnsy p Slojluil 5 ol 45T s 4T S Ll o 1) Sl S
oo s & ol Sloz 5 S g (25 Cunndly Wlg o 9 0, Line Slez iz Lol g 815 gz Ll L
(0235199 0 ()0 0% () el (39:L (S5m0 & S >z 0 9 72

el Cawyo ¥ ay 38 .

Slp Al L Jos 5 wls ol Q] O S b cal b 1S Slewly Jo w2 5l 46K s b ST a0 by o Lil g oyl
(233190 ¥ Lo,0 TY o) 098 ploul Wiglas

&) @sanjesheducationgroup i C www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

NUIW FLUWETCY S SPRT I 4
(ko) €= (Jobro) (S Bl €= (o) jlo g j88 jiin S €= (Sde) (oulid 295 (39l
(el ia 93) (ulidogs (@) Johao 5 g 88 St S50 G ol jlo g 588 fdn 50 Slle (pulidogs 39l
(as3lgs ) oy Vv () el (S 5 Codgee Gll (oo = Se) 355 55 5 85 iy S0 g S
ROV FUIWEC) P SRT I 2
Caly 5 5l Qg sl (o g o] 0 azsl o2 1ls (B 52 pgr S o)W1 g Slsland] B e Al 4y 4]

=l 0 ST S e A 5 35S oo ol 1) 053 €Osz gy Dlagzgs pled gimy unl i 5 diglasd . oY
5 adghis sl (095 a0 (9057 se 8 @y 10 058 o0 gmime Il STl slal 5 Bl sezs il ke
(235153 V oyo VY 9 Ve o) ol ol Clas plo § Ceom ) o008 (s> SSliS
U FLAWETCS [PIVEC R A

o S g amad Joe alls g S 090 g oo 5 duaB b e o 4 oS S gl el o LS5 e300 5l ae o
O3t dos (nlals (b md) 03lioe 5, O 9 5 o 05 o 58 Jos S5 (sl (pn3) ol s g e
(0235195 F oy FF o) el € el cpumd  Jos 12 Jol b i I s oo S0 0 s

ol Gy ¥ a3 .
a5 ool S5 crge (2B (ol s aile) gl Szl 9,51 53 (&) 20 Wl 5 () p55T yeely (llss @ oaie
5 a0glas 5l gl casly o b 1y o bl g 1 51 Byo 1y llss ool 8T Lol il o 51 Jis ¢ il 095 511, Ul o
oLl 950 ol 3 ooy )] 4y Wiglhath 45 Cansg o _idulid il atile Cugz ol 5l 5 ol Suzgi cpae waly s 31 &y
(0235195 Y o0 VE 5 Vo (0] Conl dgpein €5 o8 IS 50 90 97 ady 0 Sjlie )0 a5 010 Cangy) jo wegi &

ol Gy ) 4o yS .
a5l (e g gl el €l Sl (Blaetul) (pwlgs S8 g wiglas L (Gls) 5ls g 5« (oS Sl ool 51 (S
Slosr Cusll ol 3 1) ol Cume S 0 o |y Wghat lcdad (M A i) Sl gl 5 e ()b 9 Wglad oliey
(L) 05T (63, dimsl lards glools sl 1o Cenglio 5 dyled oo dino s ot GBS 511, bl § (Wi oo plsd)
(255155 F oo FA 5 BV o) Cemsgl lacylojp lalls iy 5 gl oKy &

ol Cawyo ¥ ay 38 .
g il S 1, I a5 G oS e D Ll i alol b G e il d e U e b 4, T 5 b
LT Ol e Gids sy sl (65 551 g 98 e (S 5 obie [(Fosml 5 g plSim 5 (15 4 o] (sloyls
o (Sela Lo 15,88 06 5 8350l gl 5l 2U) (Shae 5 o0 FRERCRVITN cﬁ.gj‘ Wl b ad,s 4] 5§ €s,S o
a8 Gl BT L[5 35S ] 045055 Camgo 1) Bags (rad g (po (e lod ol ool 47 LS (D 4. 3!
Gl e oSela Ly 158 08B 2055 twgs e g wilony 9 55 cunsl o0l Lo (g 45 > o 4 T 45T Jl>
(225190 ¥ 0 YO o VT o) .o

Sl w,o\ M; .

Ll ) 5 Lytal (5l Jal ol b sy 15 4T L 10 ccanl €6l S35 50 las! Jlosl ,5br co o)l 158 Euos
din 1985 5 00,1 lmal Loy 3,0 5 51 g0 S 1518 Ly LIS 15,08 oS0 5 (o,V1 5 clandl o OIS, gde

(233155 7 00 V& 5 PN 0) )18 o )Ll s o @y 35 a1l 15 010 cegpie LU )| €abais oo oSG po

&) @sanjesheducationgroup Ve & www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

9O Sl g O slae

el Caw 0 ) M;
PV oy el Sy JolSS jo Slogrge plo ay canns Ll Lol
pgms Vo yd el gl g sole ] (e
ol Cawyo F M)f .
po Vw0 el Ll el 09 ooy jo owlal 38 (L1 S sole Hhas
poe ¥ oo el (G500 (reb (S sl i gl l,¢
P ¥ o3 D9d o0 bl Slo> slajls 5l pel (sanlo 5 5k WOLLes &S 4y
po ¥ yo 05 o0 Dygo ,liS Sl
ol Cawyd ¥ ady 35 .
P ¥ ) el (G950 e Lo
P ¥ opd Sl )b o 6
el Sy ) M; .
pow ¥ oy sl gl g5k yl5l o la 4 Ll hitel cpancenS Lo oS ass
| Gy ¥ M)f .
po § s Sl Wiglas plyy 58 (595 e Sl
po ¥ o o)l Jlis & Lass JlS
Gl Cawyo F M; .
| Cawyo F M)f .
pos ¥ iy sl lusl alssog3 da Sogll g IS alae dan Ly,
| Gy ¥ M; .

%/ @sanjesheducationgroup " 3 www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

por O 0 098 o 00l e 4y ol (ylasl (23,5 a0 ey il Foole iy o
| Cawyo F M; .
P O )0 ae0 oo JoSid olre 4y olazel
NUIW FLWET) S SVRT
Py A ] GeJl )S.cu UV )’\ Lg)lfl.xé o|) 5 QLMS\ S o @'91» OK.M 5 Lg).sd.;u..lw
Pgm Yooy el a8l oSS 5l k_glj...,o
] Q«.w).b\ M; .

P V)3 M5 (o0 I yels 5y G

Part A: Grammar and Vocabulary

RO FCUWIRS JPTPRT
So 31T 5 Y sloaiy 35 5)) ols Jspome Jlsbo a5l (JB lr j0 a0 el Jgrie S€E b gl yOU ik
() A58 5)) peied ool 4385 (loj sl aloa (loj 4 4z b S0
L5 loany 357 loo 50 0Bk ol pogde Slo a5 )l (o) delS @ 5L aloxr ¥ (sline 4 425 L 45 05 25 izmon
S i |y cogpie (i Wilg3 oo DUL

ol Cawyo ¥ ay 3 .
3)) S oolai ol pgtae [l 5l asl S sls j0 ey ol Jelsdo Jas ol Tesearcher uss gl 0,50 50
S92 ) Jotme 63l (6,65 o5 sl Jgnio N Jab (gl CUTE (25 pgo 050 )0 (izran (F 5 ¥ sloasy S
Ll ol pss I 6l jo imy et JolS Sl lej aiejls 80 far sl alauly 4 a8 oS s S
bl 4l 1, JelS” o ol Jstne

Sl u"a.w)é\ d.u)f .

o0 0000l Wb 1) 09i 0 g9, [ think, T guess, I suppose,... ssbe ola,bslo b a5 glabes tag cslo o
(VAL 55 0,) oS ooliiul tag ,o b there g5 5l asl sas jlel there U alox 51 pioen (F 5 ¥ sloasy 5 0))

ROUW FUIWST) SPUURT N
(F o) Gloay 5 0)) e o5 b by 4 5L Jgl JB s>y «SINCe oslw aidS ( JolS Jbo» Lsle 4 axg5 b
(Y A58 0) oyl Jgtome J65lo 44 3l (JB gl 30 (g ool (Jgmio IVtE Jad (gl he (285 (prizren
b o1, 055 e el after, before, since, because .... asb Ly, GldS L oS glakex wlitag colo &ly ogdla
(Y &35 0,) ol Cudte L TG s w9 oo o] i site sl pgo alos o TOW (6.5 16 (F 5\ sloan ;5 0)) <85
ol Cawy o ¥ oay 35 .
21 Sl o LS iz e iz a5 0 S 08 S (slabind (gl agaie Sy dez
oole cwdle (F OilaS g (Y O, &S (Y OS5 ()

%/ @sanjesheducationgroup \Y 3 www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

el Gy ¥ A58 g TOr Lol By 099 4 a>95 b Lol o )lo |, Spare a moment Lo Lo a5 oS a>o5
| Sy ) A yS
| Cawyd ¥ ady 35 .
e ss0 B A 6500 (2Ll o Cedise sl (BLI sla Lo 4S80 meosi B ogr (ol Jlis 4
S (¥ e J e (¥ S92 (¥ SO
G| Gy ¥ M)f .
zlyinl) iSS g Sligel Galo 5 Cogn ulust 0550 0 Sledbl b wogs ouls gumales cds a4y Jliw (ol
(oS
O3S Son (Y ool gl ()
o9l ol (F O gl [ paniS g m (F
ol Gy ) M; .
B9 o0 Jlogl o9 ddlais (] jo (69,Klea Cusdi sl p3Y Sloladl
53,91 olas as/ ol 2>l (Y O, Cues ()
oolo plassl [ e S Gy (F 3955 sl (F
| Cawyo ¥ d.u)f .
(3 B9 p20) 8,5 b g Cews (ol 093 (61 s slpnd 5l 6 )k idupledl plore 4 onins 5
aog (F LLs (Y Oisupledl] sl (Y yeas (A
ol Cawyd ¥ ay 35 .
Bl 0 las Ao 0590 40 LS Lol aiw
oo Sa (Y oS Lol (V0 yog Jolin/ ils o o (Y 09 gamz (A
| Gy ¥ M)f .
Wlo Cles 4 o JSUie SO g a5 Wilgi o dore Jame (plaS 0 5 o lil cdb> pl 4y oo 4 gl

Part B: Cloze Test

ol Cawyo ) @35 .

992 lgly (F Ot (1) S5z Cama) [ 50,5 S 0 ()

Qo)jT 3o e (F 00,5 ool (¥
el Cawyo ¥ ay 35 .

oS oo oolazul fOr &Ls1 G ,> sl responsible s sy

RO FOWPKS JPOeRty

L 5520 g 51 &35 0)) ol 5l pobes Ji3lo 4 JIB gl 0 a0 sl el include b (ol it s

(V5 ) o5 9)) peiS ool ool Jl ploj 5wl cosl (qogoe ol 5 Ciid Sy il alox pogie oSl 4y 4z

RO FOWPYS [PeeRt

Obaebl pae (F o= (¥ CenS (Y &l (

Db Gy B3 oo € 3las s> sLas 4 Sense of belonging ,Lslo s dlex popio 4 a>g5 b

%/ @sanjesheducationgroup v 3 www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

| Gy ¥ as 3§
ol Jgezme HLslo 4 5Ls ass jo il (Jgrhe wilgs oo s recommend =3 I, reading such essays s
Gy It S g (€58AYS a5) el reading alo> ol Lol Jebb a5 oS cds Koo sgm 51V 5 ) loan 5 5)
(F 055 0) oyl (8 (sm) 050 el pows (sl coslin (SoS Job 4y L5 g 0550
el Cawyo F aiy )5 .
(e O sl Oloe 2
SlsS Azl
| Gy ¥ A0S .
G oline L5l canl ol eaiS b3 ¥ BISTL 0 o 55 a5 "contributed" ddls
oldl slast (F ol rals (Y 5,5 SS (Y ol ialsl (Y
ol Cawyo ¥ ay 3 .
855 oy ez lsise 5 )
S (o0 o3l (LS (8590 lr selie slaghs, 5l Qe el 50 Sl 2
| Gy ) A 35 .
s oLl 4 Cesl 005 00 L Y GLSLL 4o o] o5 a8 it " &S
R P A RGUUEL-p FPONPURN 1§ i APV P VRSUONE N
RUUW JUIWS) gPUPRT S
§Can Oy Sl B0y
D9l o8 Sy AgS> g Lz HlaS (.55, a5 wws L b
| S j0 ) 35
£ pleS 0255, alls g JSB (a3 (SAE ) 9)lge 5 SuplaS e 3ub
PRUERFRY
RO WYY JPPRT I
S o 531 ol (eSS oS85 tlyd 59 1y Sl o B (S50 43 ei5ke e
okl () (2l Caand
| Gy ¥ A 38 .
Ay jom A w0 i bl 0190 las

(V SISLL 5T Al @ 4z L) 05500 515 0 5l 0g 0 0 kb 0]y a5 lagsl; plea b 550

b

RUW FUIWEYY PV
)95 (F oo dis (F (58 (V (Sl (1l wiSile oos 5 4 gy 45 2 oo
ROUW LYY GPLERT N
A Ol 932 0 150 plo ol Gdw Lt 5 pumbew paie 086 (Fe, Oy ) cuslen SIS
el Cawyo ) au 38 .
i Slialgz 0505 )3 3190 plo Cesl Dol 552 (S98b) oS (SU
RUUW| FUDWEYS GPLERT

Al e S S5 e placgline s 5t cou 518 5 Of wis jilas oles s a9l & o lee

%/ @sanjesheducationgroup ": 3 www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

el Cawyd ¥ ady 35 .

loads a8y lojsiS (535 0 M 5l Ads 35 50 5ale 5 Sy apl slaads>

TH=v/0Ca™ +¥/ Mg = yvs/0=(8V/AXY/0)+ ¥/ \ Mg = vYs/6—-1FF/0
=¢/\WMg"™ = Mg"™ A

=Yo
£/

| Sy ¥ A 35 .
el o5 Sbly 3blie o SB cwlbis § SBLS luie
| S jo Fady 35 .
09850 Sl (] ) (6 Sk gl 5 Sl LU S il 51aS A il 55 i Cuoglio 4z 52
ol Cawyo ¥ ay 35 .
el ol o yrn Conti g o 3 ale S b Bl ls0 i Sl Siws (55, raKiw (Slyos slaoggp Slas|
ol oy P Al S .
Sio Uy S 51 60 piges o sl pos ol n olilie Slalllae slal )s (a31)5) Gras 5 o b braled i 5l Bun
ol ol o
el Cawyo ) @3S .
D9 oo o0liiuwl (Caw¥l) (Ko lakad 5l ol oly sla ks, 55l s 5o
| Sy ¥ Ay 35 .
A o Gl SIS g o D )5 (6518 pU b 5 ST aelgs a5 oy sl 5 W, la SIS
el Cawyd ¥ ay 35 .
DS o B oo dadS NG > 6l @ g codls adS Wb M G > sl @ ol 10 00is 7 jkas jloges 5o
ol Cawyd ¥ oady 35 .
it Sl (nl 25155 5 0)lse ple sl Lol slol (ke L85l58 1 g g e U5 50 Oyl (o0
| Sy Fady 35

S Lo ds, SMSie 55 o 4 ] O adl 00,5, o oy pac o oylesuwl i el wlyeld ol Jlaws | w38l
s Jlds 4 g 8 O% 50 Ol dgeS ALl 00 )5 o laidg pad 5 leseinl (Sas Eel wylyald ol ey ol38

|| it |

w‘w..:).b\@)f .
f(x)=a[(x =) +\]+b=a(x—))" +a+b
Sl ¥ plp X g5, 02l X =)V il by oo 59, bmlr (lie
=Sa+b=Y,(-)\0)=a(—\ ) +v=0

\ Y Y
—S>a=—=>b=—=b-a=—=\/0
£ £ Y

! Q«.w).b\ M; .

o9l o0 Cowd 4 |y A aaii b e Slaise
y=X

y ax+\ =y YO:>S \(YO)X\‘ Yo
= - o = — = —(— —_-
Y vy TOABTL Yy v

%/ @sanjesheducationgroup \ a 3 www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

ol Gy F iy 35 A
YX+\) X>o
a  X=o aalsl &b
YX—) x<o

! Cz.w)é" M)f .
X —)
YX —)

f(x) = YXX—__\\ = vxf(x) = f(x) =x -\ = f(x) =

= (gof)'(x)=f"'(g"'(x)) = % =vx =g '(x)-)=fxg (X)- VX
Yg (x)—)

X —)

Y -
= (9= 22 o (=g ) = XS
R

X —\

YX=Y-=VYX+\ -
FX—f—¥YX+) ¥YX—-Y Y-—VX

=g (f"'(x)=
ol Cawyo ¥ @y 35 .
ey oo JSss |, 80T anals X oo sl Dy 5o £(X) slael ol o
XY—YXI—\DX\Z\
XY—YXZO:>XY,X\~=0,Y
X —YX=Y=> X —YX—Y=o0=>X,+X, =V
el D= VHOFYHY L1 lbaty) ggame
ol Cawyo ¥ @y 35 .
s T(X) = X7 =1 )05, slass el s F(x)=x" == £ (x) = Ux +1
o X =YX LT = VXY sl e sl oo &1, 8(X) =X

Sl ads,

el Cawyo ¥ 4y 35 .

%/ @sanjesheducationgroup \ 9 3 www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

Y1
o3l 55 e 5 8(X) > (X) ‘(R’T) o5l o lal (St 4 a5 L

e g(x) < F(x) ‘(an’m)

Ymax ~ Ymin

Jo|= Y

=Y Ymin =Y Ymax =A a—a>glog y=asinbx+c s sa oy o

l m_T Ls YA Y sino +c¢
:Wﬂ‘)_:_ ‘7’5’""535—: o
bl v ’ v

c=0,|b|=¥=|a|+[b|+|c|=1¥

ol Caw o ¥ M; RAA

v X : . X X . X X v X
COSX =YCOS ——), SINX =YSin—Ccos— = Ysin—Ccos——Ycos —+\=\=>
Y Y Y Y Y Y

X

cos— =o

X, . X X Y
Ycos—(sin——cos—) =o0=

Y Y Y . X X

sin— = cos—

Y Y

X T
—=kn——=vkn-n T vo
= v v =>x=vkmn——+—

. X . T X X T X T f fF
sin—=sin(———) = —=Ykn+———=>x=vkn+—
Y Yy v Y Yy v Y

el Cawyd ¥ oady 35 TP

. T T T . ¢M,. V. T T . T
sin—cos—(cos' — —sin" —) =—sin—(cos' ——sin" —
YE oY YooYy Ye Ye

el Sy ) M; Avy

T )
COSX #0=>X #KMT+— = YSINXCOSX =COSYX =
Y

T
YX =Ykm+—-Yx

: . T Y
sinYX = cosYX =sin(——YX) =
Y

T
YX =YKT+TT——+YX
Y

%/ @sanjesheducationgroup \Y 3 www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

T T W VYT
,XZkn+—=x=—, ,
Y Yo Yo Vo

T
x=Yk'm-m+—
Y

2yl ko, Yook ol 50
] Sy ¥ oady 35 YA

o
o el &) S5 % G pled o

. Ux +1 . X +1 \ \
Iim —— = lim -

X5V X + VX +Y X%_\(X+\)(X+Y)(:/;—:/;+\) - (V+YV)(+HV+HY) :Y'

! Cow yo Y M; Ara

cosYa—Ysina:o:>—sinYa—Ysina+\:o:>sina:—\ix/?:sina:—w Y>o
Ru | Cow o ¥ M; AN
ool e ¥an S f(0) =0 pz g LY 5 ) anS alplec Yy 2o s D =R
A+sa+b =o=b' =—A—ra
a(x+vY) ° a a

= lim =—= lim — —\=
x=>-YY(X=V)(X+Y)—va(x+Y) o x—>-rYx—f-Ya —-A-Ya

fa=-A=>a=-Y

. ax—x

lim =—Y—\y=-Y
X—— X

ol Cawyd ¥ oady 35 AYY

lim [(vx =) —(vx+1)"]x ~ lim (—=YXYXEX —Y)X
x—e (Yx—\) —(rx+1)"  xoe ((vx =) = (rx +)D)(vx =)' + (*x +))

—YXYXEXT ¥
m—=
X —A(f+F)x A

ol Sy i 35 AVY
oS oo demlone 1, A" 5 d Sl
diy=yx+V/0=y,=Y(-F)+V/0o=—0/
v/ 0 ) ) |
md‘=y—A:—=——:>y=——x:>yB=——(—\°)=Y
Xy =Y Y Y Y
:‘BC‘:‘YB—Y(:‘:Y/&

f'(x)=x—s=>f'(-f)=—Yo=>m=Yo

%/ @sanjesheducationgroup A 3 www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

2
FX—F=Yo>x=—
?

?

y=f(*) =YV —AV+ YV =)= —¥¥f

|| lidicas

el Cawyo F as 35078
Ohgeiwd Sealgial e L (gloo o 51 (Ko 50 ablbige (U 03 ¥ g Wl 6,5 V) 0,205 F (6l (rmglSgen
el 0 S3 s 3l gl (ol gen 50 dmlgiel S01iS ey slaadgtlS s Slax plplo Sgd ge i
el Cawyo ¥ oAy 35 Y'Y
Solans 00 aislw (saiin b 0wz 40 souin Wign Sl L P g A oKl 5 i sla(oge,) 998 olaws (il
RCOU IECON SR ) IOV P U0 B RS 1 WO
(owgme) S5l G IRNA sdlgial 5> wigd o 85 A ol a0 BU b, &b 5l aswlgiwe] aes (o
Dydioe Tl P ol santy (b opy (A ol 0 bk e, olgie 4 UAA 350, 65150 (2
D9 sod 3,5 B oSl 4 sasmlginl g (o
el Cawyo F a5 AYA
RO FUWEKS JPCPRTIRL
Slslaegome Jolao glas IG5 0,15 9925 (cniz p55509)5 99 9 (i 2f pois0,S TP TN =FA L (g )5l> 5o
el o b glgil 51 SG e 5l ades S
el Cawyo ¥ 4y 35 Y
3 e Sl cdmlie JB8 g Wlwi ~mMRNA (OySgm rRNA 3 JSiie) byl des ) )'Lé.T > e o
3,18 jgh> (x5 p odd S5 Aegece
Ll Cawyd F a3 NF)
D9 oo odolie DNA 3 RNA § clinsd (515 daacsind jo liws ()
S (o Celled (32,5 2) Slatapgr wily udlygions ;0 355 o0 U U &1 mslyiel Jlail s o5 a1 (0
S9b co mela ged g 0l Ul 4 diey (slingn) g Ss 4o g5leaslon 5T oSl slass (z
S Axzlye (pujd QLS VT amiio )0 (g pgw Sl S5O 4 (0
ol Cawyo Fas 35 9FY
alor p) Dyge 4 oad S Sldei elulp (ndlly 0ged ()3
J XHyAODd , x"x"BoDd Q
D)l 9929 Wil g g5 (Bl (Ldgen Lo yole
el Cawyo F a5 9FY
050 S ULT lr aaS wolis ol b el iS50, 4, g5 aslice Sy sU, Jlss
25 s ObL BT slapyaS Bagaze o b ) beasy 35 auly
mRNA : AUG/CGC/AUC/GCG/AUC/GAA/AUC/AUG
GAA 5305 Jlie ;0 030y0L €55 (masloz ool ol el 00 0)Lal (00,00) 5995 (5T £95 ey oz 4 Jlgms 550 50
DS s )lB

%/ @sanjesheducationgroup 1 3 www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

ol Gy F iy 35 NFF

e G sisisy OISl oy ailen 28 5llie o o pld o) 43S
5 g (LD, 59 sl iy oanlive o Sy (5 4 JaSa K58 sl (5 Lol ¥ a5
ol 50 0l B3y a5 5ET B30y sl iy 09 o Bl 5 aw b MRNAL S ngig) ite pelass 0 ¥ a8
5,10 0e>4 b,

| Sy ¥ Al 35
5 s el (655t Wigey 1St o Ll eyls [y ATP 5l cland 30,5 iz ollgs pesly o ooy () ay35
QAT (O SlAD) 99) 310 Ay Syl i g (Frle Sl Us ol (Las X g5 Sl Jolo pslal oy (Va8
(oS ealo
S5 oo (o 8y Sl omlSsee 3 el O] sl (lalid o8 ol (it sl GmlSTses (F 43S
el 00

| oy ¥ asy 35 .
1y ol Gom aw sl & sms o lis 1, By &gl Jisle g (50,950 g ;0 oo Lasin paas ,o J86 b, ,tsle

| Sy ¥4y 35
s QLB L ol PH 5o ol (8e (013 w31 o0 jlo 1) codlad o 20 (i) 025 PH o 50 3l o
Sl paend ey 31 don sl 1) Jloged cpl lgs cod ol b ol ails (g i

NUIW FLWECY g SRt N
g s sbml S Sy slaSinald il (Sglite sleo S5 (55l ool alslee Blakid ST () 438
B ss Sonex 93 (F Al Sl (il o dgmed D90 4 (F LS polas (T an3S
ign o3 UK ols g5 o 4 (IS 505 5 b sl (sl L Vle 4 pslie ol 31 15 4l e (¥ ey 5
el gos (o3l & Lol 0gd oo o ,S0 Sl 1k o oo o5 G, (F an S

| Sy ¥ Ay 35 .

Sasiss )55 55 (emmagin)) 0o Jrash w53 ams e 2 1k T Ellad ) Jud ot o Loz
sl pade jalome 6oL Cr yiwl (5058 (6 )8 0 A JoSa Lol Cr (559,00
Diloads Lo wyd A 55 g 7 4SS

Sl Cow o ¥ M; .

ol Cawyo ) &3S .
et 093909, 0 5l adead S S)I g 009 (adshle) OV ST eee ) Jol> slaaisly
i oy ansl (i iz @ dily) (dgon J3U &S (55 pm 52 e (V a5
2,19 9925 slan o8 g @l W358 e obml (Gl (i I Js (5 )lor) (AIBL D503 (35 L 2,8 50 ol 5V anS
el 959095 o 5l aZud 53 SIS 5 Cenl (Aghs) SYgo 168 b AL Ko (P anS
ROUW| FOWRYS IPSVRTSRTAN ¢
AoDd x BoDd
AoxBo DdxDd
AB+Ao+Bo+o00 DD +Dd+dd

B 0 Rh* Rh™

e (DNA) Ls e Jlpo slice

%/ @sanjesheducationgroup Y. 3 www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

Lol (s Sladtion L 4l 99 (o 5 il (93508 Wiy SWS 4 4l S o bs glaagglSy Jlail () an S
D s
55 s oS sl sl 5 Cygmd 30 o] 050 43S STy (Y 4ty 55
e S Cenglite oloml o (650 )0 ailgi oo a5 el g 25T )0 (9l (sl (53 (Ao )Dh) Seus (Va5
9 Sl g ]
(DNA «) Sgud oo 083 B ptigy 4o R 09,5 (Y au§

FUUW FUIWSTC) gP PRt
a5l olisS ol sty by Job w05d o aez 5 (bl o) & denlsinel S e, ST
Sy gas a3l Gty (b Dypo nl 53 GLT 3l am (908 (sim) 983 &5 (98 mags o s Gt ! ST L

NUIW FLUWETY g SRt
SLaos olpb ool ;5op Lel guisltgss il anils sgzg (s yier Caled il 99 (L) bop)) w4z 2
S oo e |y gigliy gt Luly, baaiss o S e

ol Cawyo ¥ ay 35 .
i il (alyinel £55 5 o oot ) a5 S crge e aSlol 5 Bl slagiex
e gy Jgmazme (ol o8I widl Ysas Sl (g phe ol LAl Bix lauss S g & Sy 0 (V an)S
9b plil () (oalais SlaJlg )3 e el Sen (V 435
2 il plpl oo oo poks Koo Al o1 ol blie a5sdlSs Lo aid) SOl agsdlSs SO o s (Fan S
gl se prie dgilS s L S 0 dilr @ adetlS e SO

| S j0 ) g 5
=z b p93509)5 TF L 05 50 K)gmizz p95509,5 8 ool D= FFHXX (65 10 5 TN =FFHXY (oo o
ams bl glralr Gz ((X) iz pyises,S S plod) g
h @laanls G Ol 5 oz 228 p95909,5 TF L 0o (o p95909,5 1 ogdle (i p9)909,5 52 55 (lo e 5
RPN

| S0 ¥ Ay 35,
S92y an Ll 5 L sloooly g it oo (el oo b Cannls 50 45 05 0 4 Sl 4 g5 e sl oS0y
sl

RO FOWPYS JPPRTN
See S55UsS 5 60,5 slomglis LaalS o (o] ol @) 5,5k ol 31 bl ¢ anls ol

ol Gy ¥ oady 35 .
P ol 0 AUG 550, A ol 10 AUG (550,0L) 05905 5T (6065513 b aslosds (ylo ewjobi o g il sloas 5
s L g e JuSis bl 908 9,90 98 8 50 € sl A ntile b s 51T 0905 AUG 20,5 s )13
S9bes Sk (b Job (Rl s (bl ety (4905 frod Lol g oo e le gatn (b e (LL 4 e (1908

|| Sz |

Sl Cow o ¥ M; .

il AX = VAL SaS wcadlon,s (b By 5 by o ol AXy 5 AX| oloals g0 S e

\#
AX, + Axy A% Yot, +\ot
Vay = - =
At +At,  /bo £+t t, v

Y tY v
VPt Pt =Yot, Hlot, —> L =—

&) @sanjesheducationgroup 14 & www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

| Cow O \ M)f APy
oy looil colod 10 s 020 ol > ki 395 OS> e plad j0 S yoxie 4 Sl I (] st Hlws 4555
(T =VS Lt =S i pgo 4l o] II‘AX‘
AX =x(Y)=x() = (=Y —=$+V) = (=)= ¥+Y) =—sm
o = 1 _?_?m
MOOAt S
| S j0 ) 35
D9 so et Agy lade AL odal Cows 0 AV e b amo oo (lis 1) AV Jlaie @ — 1 Jloges ) elaw
m Av YA _m
AV=\Xf+o+0XF—YXY=YA— a,, =—=—=Y—
s At ¢ T
o 2 4o pl @0 ol oo p B g A S yomie g0 51 oS j0 o5 1> sladlolas
AX = VAt = fdo=(A+#)At > At =Yos
VAo a4y by aasd ol canl YVAOIML 51 S K0S 51 S poie g0 alold ploalasd ax )0 0udS oo Cpus (95
el o U 51S e 93 5508 5l g VACTIL g oo 4y S oo 93 (e 5l e
AX'=VAt' 5\ Ao =1 0At' > At'=1\Ys
Syl 13 a5 s jee Slejosl o t=F08 abasd b o el YAO b golue b 5 S>oS
w‘w.v)é\‘d.u)f
ol bwgie oy Glhe ;08 Glen S yoie Jawgio (SO AZS 40 ABS cod S i S e (S > Jol 4l £y
el Coll Qlll OHg0 40 S e &S > Sl ol cpl jo wl
vV+V, —\Y+o m
Vay = D Vyy=———=—F— >8,, =F—
Y Y S
Ml}m‘)owsbg»ﬁww‘ys‘o V_t )L)B.o.v)))c_bw&ostbMos‘ou.e‘?).uxt_()m‘gj)}‘nj.b@b?)é
J)MW}A&J \YS [ AS o)b)é)‘éwQéy)‘dww‘)"a}dabyLW‘V.Luos_iajdm)jo&k}al.wdsﬁ,ﬁj

m

f+v YX\Y A m
l=—X\Y+———=fAm —>s,, =—=A—
Y 4 S

el Cawyo ¥ @y 35 .

B vV+v,

o3l s0 Cawd & 1) S e adgl Lo sV = v SaS 4 o]

%/ @sanjesheducationgroup Yy 3 www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

oS (50 et |y S e ol C)lSﬁ‘AXZVaVAt SeS 4 eS|

AX=fXY=Am —> X, =\A—A=)om
g9 plEm 55 O pote S p o0 Toe 1S poxte jgae aliod 5 1= 0 alamd ls o 5l Jiins alal) oS &y )355]
FUPP [PPSR I T O RVORS

m
VI =V =YaAX 5 V' —#f=Y(—F) (=) 5>V =1 FF > v=—\Y—
S

x(m) ROWI FOWICS PLISTN
X =1 Jlog il cows Jliw ol frul & ol o (Solw as X =1 Jlogas ou, b
ol o S5 3l a2 S e

S ymta e o 535 0dighasS IS,m E=YS b =0 Sloj ol o o e
el X jgmme S NS 0 U =08t =0 550 o s

| oy ¥ Ay 35
02,13 OPge pg0 Pl S5 @
Eet =F+FK +F =ma — F +(-YE)+(-¥(-YF)) =ma — oF =ma

m
OF =ma — oV\/A"+Y/¥ =va—>a=0—

Y
S

w‘w.u)éfd-u)f

s MZ 15 50)ls 69,0 Jsl b po (Froc X) canl ()T 12 5)ls (59,05 b conlite 138 Jsbo 5t S92 98 4 azgi b
ool M(Z—A) pgo > 40

_Xe _ M(g-a) _xe Vo-f_ x
X, yﬂg X, Vo YY)y

—>Xy=fcm—>L,=f+\f=Yocm

F
K

N
B kp=vkp =VVo— Jsiaasgb.cwl K ol F=X Jloges ot
f, — 00— F m

oS 2 8 ]y e pgs 9 blie UG (sl 9ST

Y
ot =ma = F—1fi =ma — kgx -1}, :ma—>VYo><\—o—fk =0oXo/Y = fi =\YfN

n
el Cawyd ¥ ady 35 .

m

AX, =V,At 5\Y=0/fV, 5V, =Yo—

S
el st SBasl (59,5 (28 2 sliwly 55 Jaregil 2 9]y (69500 LS o5 plSan 5o

Fpt =ma——fy =ma —s>a=-ug (D

il (1) alal; 4 az g5 5 oo 5 Jiians alasl) S5

&) @sanjesheducationgroup Yy & www.sanjeshserv.ir



OYAANITY p,lea Ao w0) (255 pole (pp0)lgd oiaw

¢
[e]

= =YOm

YXo/#X\o

ol G yo ) M; Avy
) g Bl B GRS 5 (655 (39 s goges o i 4 T 3 W5 By 51
e T a3 a5 el W By anlpy RS ol o el bl US4 oo lng
eyl bl S5 a4 axg L

Fy
tano = — I
\WY M

il g co ol Jliw ol S jo a4 glay gl IS clie S 4y S0 8L

L'=y +R" > =y 470" > y=vs' 10 =socm
Yoo

tanot=—=— (IT)
Fo Y

s (1) 5 (I) S5 L 51

F
LN LR =voN

! Cow yo ) M;
Sort y ST 0S8, b wilo o Sl e (69,5 15l o s 05 asiiie wib el oS Lo ol 50 > 92
Fin = W1 <E <Fpag = WA ailoge o5lo Jlns (65 e S oo 25 sl 0 K

INELY PR MY

F
o =l=—t=o/aXdo=YON
max F
N
JhaF = vaN L. F
M I 5l as,le By
., =f0-Y0=YoN,F

max

ax 3 Fmin YU aslos 5 oo 4 4255 L
=¥0+Y0=VoN

»

FN
K

lo oo S Lo Jld (S5 e (A5 oo G 5lusl o i = YON o>
W=K +f; > fo=vo+f; =1, =1oN

] Cow 0 Y M; .

Py — b, .
— a5l hugie g,

Ly =YS Uty =0 s Jgl 4l g0yl e cens s By, =
ty —t
Y \

EUECH () ()’ SUSSC A

Sl ﬁ«.w)é" M)f
Slwg o 05ls (59, 03lasl 5 Cg ool Kiales 5 > j0 .l laz o)l G S o e w0l Kinlos &S > g0

ol Cawyo ¥ Ay 35 .

1
oS (o (et I,\s Q;).n)o]ii[m}j lawgs od..‘i}sb&ém)‘m Sav :E SeS @

] =fAX\=fAcm

&) @sanjesheducationgroup Yf C www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

Solw ay euST.acul YYCM lug o 0 onds (b Cdlue So 0sd 0 b b o)l Jsb )b g0 lus SO 0 0

D23 0 7y Glwg 90 Al SO 0 A5 gl o0 Axgie

| Sy F Ay 35

ﬂ
+A CAMA_QCASPJB)¢5¢)|¢)‘)§X:0)b;jl...u};t\:_T alad o
! ¥

‘ _ A ,
00 (b s el X =—A o Slog tY:?T abad ;0 g Conl

A Silug glraly US04 4z bl oad ool las hlie JS5 50
ol QA o0 (b célins

| S j0 ) Ay 55

el Jomndly (6551 ko aiiin b plp g aietion Glugh 3500 50 (i 655

\ VR _ N
=—KkA" S ¥foxio " =—xkx1sx1o " s k=voo—
Y Y m

| Cawyo F Ay )5 .
¥ or - M o
ie,ylo V:;‘IER 5M=pV L axg bl oo Cans g:GE 3 o)k o el o 23S s

ool TZYTE\/E 5N=i warg b Ko d,b
g T

&:\/L_Bxg_A(I)\/L_BXp_AXR_A _)Y_\c: lx\‘xl :i%NB:\”;

Ng \VLn gg=\Ls pg Rgp Ny V¥ Yo

| Gy ¥ A 38 .
oT
¥t

YT #¥ I \
X = ?cos(;t) — X(#f) = ?cos(\‘n;) =fcos(—) =#X(——)=—-Ycm
Y Y

&

|| o |

! Cow o \ M; IM

S 39
¥gb (9 Sl iz jles
Syl gy xSl el
P9850 G GRS o0y 99

Iy >
shcwa Tl bl s

&) @sanjesheducationgroup Y a & www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

! Cawyo ) M; JAY
el 6590 Kgm 7 LIS 9 ) 29, J9Sge 2

| Cawyo ) M;\/\Y
Jsde 33 5 0 a5 s s (Siy (PH) pssisynee g cdile e & PH 3255 S5, bl (e - (2515 2oy
@MQJg{;}W&AJ@HF o B Bl 5 50 oA Cewl aiinly al adgl cdale 4y ool adei 58 ez s

S g0 35 (6 it 5 emageie S L 2STy 40 5 0 s 65V adsl clae HC
! CM«J).)\ M; AV ¢
o/yX QL o
_ 7~ HA =\o = —HB :o/o\‘
O/OX(XHB (XHA
! Cawyo Y M;\Aa
Sgs dwlez Jasal pH A JUUET IRV TR TE VST R Y pH Slade d> yo
! C.uw)é\" M)f AP
S o0 dmlone [ looyg cdale do Joloxe L;.;)»SJI ble; dslie &ly

1 v
HF: o/y 22 x— xy=0/00¥mol O%

\oo

CaCly : o/oo0) rrE)lxx‘:o/oo\‘mol 0%

mol
H(SO¢ : o/0oY T XYX\=o/oo¥fmol . e Sk 0 1) Lie alo e G dais S

S5 anlss i Jso 0100 F Slie 1S a5 10 5|y gy 30 Al e STl S j9ilg 3550 0
HCOOH : o yx 2 Yy =0 /o0 YAmol
\oo
ol Cawyd ¥ ady 35 NAY
YAl + vNaOH +#H,0 — YNaA(OH), +vH,

(YXYV)+(YXfo)=\TFg

w»l)w_wjyl.‘ )é o)L';.....' w}l.c b‘.))‘)B w‘ ‘n)f\\ﬂ\c ..\..MSQ)M p_n.\.ijﬂ—‘ ﬁ)}&MoM cb)lyo :\JQLLA )b
w‘ oo oalo ul.m)mlxlam$)m p.n.\.ijﬁ] 6[.@)\)9.' Jojlﬁmjoo% Q—| 005; uaJl}laGudeobLo
fsYgmix _ YmolH vygH \LH
g 5 Y g, < v

?LH, =\ogmix X
! =\o gmix :
! \oogmix* \WWfgmix ‘YmolH, o/ofgH,

=v/oLH,

| Cow yo ) M;\AA

i y0b sloany ;5 vy
[H"][OH™]

A

%/ @sanjesheducationgroup Y 9 3 www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

ol G ya F s 35 .9A4
el a8 Sl Sl 5] ] Koo 38 00 00iny sl s ge Sl ¢y w5 calé oo o
o g5 o0 4,155 D90 4 1) g Wolae Sy sl (g Sl o a4 sl Soayg,000 wile (658 slaal )
el a8 il Sy 55 ol Sl sl 55 ol 13 2t 18 Dol o Sy e 5 Les o
ol Gy ¥ oay 35 .
el mol L™ Sg el sl
NUIW] FLWSICR [P SVR
pH=1v/1

- mol

H 1210 20 %107 T =510 =2 5yo Y = [OH =o0/A 0%
L
A

\OO/‘\

9d o0 2j Oype 4 STy Aol o S i s CrH Oy 1) Gz anl Jso 8 51
CnH:loY (s)+ Nalg)H (aq) - Na"C, H, )05 (aq) + H,O()
\ mol B x\ molOH™ y VooomL y A/ Mg A
ymolA YmolB  o/AmolOH™ oadoomLOH™

?7g A =YmolAX =Y\fgA

C,H,,0,=v\fgmol™' = \fn+¥r=7\f = n=\v = C,H,,COOH
Dyl dg2g oz al ol yo C-H digo YO
pH=¥/v

[H1]=[OH J=vx10 “mol L™

[H ]=vx\o®

YX1o mTOIXo/\L =Yx\o~ mol[OH ]

el o3 sl Sy 3,5 is ol YX Vo7 mol NaOH
pH=4a/v

- =0 1) _ 1 -
[OH |=[NaOH]=px10 *mol L™\ O%Xo/\L:ax\o ” molNaOH

[H ]=vx10*

fogN ><\ooomg

?mgNaOH=[(Yx\o_?)+(a><\o_?)]molN>< =o/YAmgN

N Yy mol N \g
YAl(s) +YCuSO¢ (aq) = AL (SO¢ )y (aq) + Y Cu(s)
o= C] 00 ..\_Js.‘ (ln)f \ﬂ\')u,wobb.o\ﬂ 30..\...';} ;9)..40 (la; 0f) W?ﬂ J}AY ol ool JHSB AJQLLAAJ =L‘>9.>l;
ool Jso B s G25STs ol 5 oads alolos 5,20l slaw 508 55 5l s

£mol _
o/ YEOEX =1/06x\o " mol

\YAE

| Gy ¥ M; REVA

89 a5l olge G5l Jakoo 90 o 508 (sam 5l g cl Ag ams Zn"T clile Ol s o S 23Sy lolas 45 a5

%/ @sanjesheducationgroup Yy 3 www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

Zn(s) + YAg gy —»Zn" gt VAL
el Cawyd ¥ ady 35 V4P
—o/Ya  Ni'" NI (+) wbs S - o] Jgko o
—o/ff  Fe'™  Fe () ol

sl LS (o) wdad IS5 g T (i) b yal Jokos s
(Fe=Ni) E=E ~E  =-o/fo—(=0o/ff)=+40/11
LY SY)

(Fe—Sn) E:E&U—E =—o/\0—(—0o/Ff)=+0/¥a
g oo 8T Jolonss Jsloe 3ly st amio 31,35 L o ygus]

ol G ya F iy 35 04V

&1

YAl+YCu'™" - YAl'" +¥Cu (o alolis (5,55l Slaws =F€ )
YNaCl(l) = vNa(l) + Cl.(g) (o ol 49,5800 slaws =Ye€)
) molAl>< f#mole o) mol Cl, o YY/fL
YvgAl vYmolAl vymole \molCl,

o/ fgAlx =#/VYYL

! Cow yo Y M; JaA

Zn+Cu™ = Zn"" +Cu

Y+
\/\”anx\mOIan\ mol Cu =o/oYmolCu™ _s .
sogZn  YmolZn

ymolCu™™*
a3l e slaws YoomL X—————— =o/ymolCu' " 4y
YooomL
Cu™ ssile 3L Jso olas =0/V—0 /0¥ =0/oAmol Cu"™

el Cawyd ¥ oady 35 944
x Fe+Sn™" —Sn™ +Fe'™ il 458l [ laST 4365 90 ,m STy cpl o
v H, +Sn™ 5 Sn™+HT  E=+40/\a—(0)=0/10>0 ol sasiusss
&l Sl
Sn'" +Sn™ 5 Sn+Sn™" E=—o/\f—(+0/10) <o el osiuoss pi

RVly &1

vV Fe'"+H 5 Fe™ " +H, E=o—(—o/of)=40/0F>0 .ol opiusy
¥ s ol Cawj ¥ Ay 38 Yoo
CONHy);, = x—-Y—f+f=0 = Xx=+Y
CH,O, = vx+#—-f=0 = vXx=-Y
ROV FUIWSC) GPUPRTIN S8
Sl lajls ol o, E° RS 9 JB (neS it 5l
ool (S8 (65531 8235 (sl wied )l (5318 o

! Cow o Y M; ARN ¢

! f‘f@.@bd&]jdmls 6&4:_..: ‘D)DH‘o)m)lew&ubtjad)&—‘)o

%/ @sanjesheducationgroup Y A 3 www.sanjeshserv.ir



OYAANITY p,lea Ao p0) (25 pole (pp0)lgd Loiaw

ol Cawyd Fasy 35 .YY
ol 0als (b pawe 8 and 6l Cano jo a5 Canl g iSTI ok SO 3l Jok
3590 s0 Crmls OAYCC sq0> b 1, oy IS PUR WIS Iy~ PRPR VR L SPUR WP RNV L SR LSy K PRI

! Cow yo Y M)f Y.¥

ST a3l sl asls 6,568 B a8 sl oo LialaST slassS ool slaJsSUge g CIT Fe ol ) il cdad o

sl 4l gy BO a5 wl e ialS glaisS (Na© 3 HiO o 5l w5 (i o 05 0 0 Fe' T 5 asily

Pydise Sadgi Oig e I 5 adly Jels O glasSge ey
el Cawy0 F asy 35 Y40
CuCl; — Cu+Cly
Y molCu ) mol Cly y YYfoomL
#fgCu  YmolCu \molCl,
SYY—FfA=YYfmL 5 5
il 00 ooliil y9 5SUl Jge 90 YNACl = YNa + Cly célss,, 28Ty ol
y mol Cl, o Ymoll
YYfoomLCl, \molCly

V/YAgCuX =¥ffAmL onis alg LIS 58

YY¥fmL X =o/oYmol

%/ @sanjesheducationgroup Y4 3 www.sanjeshserv.ir



	دفترچه سوال دوازدهم ریاضی.pdf (p.1-24)
	دفترچه پاسخ دوازدهم ریاضی.pdf (p.25-50)
	دفترچه سوال دوازدهم تجربی.pdf (p.51-78)
	دفترچه پاسخ دوازدهم تجربی.pdf (p.79-107)
	دفترچه سوال دوازدهم انسانی.pdf (p.108-135)
	دفترچه پاسخ دوازدهم انسانی.pdf (p.136-164)



