www.tahsilico.com 95udwazs 0y9lie 35 e

%
X

161A

I
> 161

P—Y—Y b jgmoT pldii b jmig R

€ogu g0 ol Eslao dgui Mol LSS 5

&
&
&
&
&

(55) g plal

OlRl ol (5 sosr
o\ 5 Do wpsle ol

2358 3580 Ghiies Dol

[ 193A — 1955 Sloolsiits 535 39 & yol 39037 |

=obaid oy gmi 3T
(99 O 3 P gt (i)t 3T 09 g

e T W e T T T T T W i T T i T T T
s\.ii.‘.ﬁd Wa (.fl’f.@“”l'l Sdeo \Ya :,J';.u.r oy
T T T T TN T W R T S .“""'E..I-."...,": I L o,

(s Bl S 9 S5 & sl O (B 9 SOU ) P9k ilo 3T 09 5 SOl (90T Slial SMgo fgas

STl oo | osled B | ojleds 51| Jlgw oluas L=zl vlge o,
AL35 AD 140 )+) YA olusl , \
i8S A0 Yoo ar L) S b
PYICER o)) Yo Y Yo SO Y

gk gn by 2l e il condlkin b g bl e leis ol e s W gl g ek P ala 90T 15T 1 e (o g i IT) gy 58 & S LS g 2l 3




www.tahsilico.com _— gSeleard 0)5lie 39 o

Sl 5505 Amda 30 Lo ypud> pas Ao 43 o 1 Jgua Sl jusw 50 sldwl g Slasiine 30 pus (ol )5 calbgls

Q)LMN uog) ul.uug.’ J.oU @ls‘ AT ‘shl-bjL: 0)‘.&.»\9 l) ...........................“l@;{'
do 80 g aoliguwl YL cdds @ 3959 S YL 40 iy dbglo o5kl LT, 095 Juos

woled oo a1 placliguly (rilys WV I5mia 183 (5 2 00d 250 SS9 g £4i Y15

:;Lué.n‘

09,5 95 o guie OUT ;i ¥ g JLigh 09,5 guisc H2i 1T 9 AISLsLo3T 09,5 gude 1 10 (g4 FY (WIS Sy j0 -4
o 09,5 98 ol 31 Suzd gaae U1 H6 W Lascimd
YY (f Yy (Y YA (Y Va ()

\
et oS 0+ AT ol it A = Yoy )2 51 Cyey
7 (f o f ¥ QO

S’;«.wﬂax,Wml.;c)lg.m‘y=(\—m)XY+Y(m—\“)X—\ Holeo & codew (MM y0lio ac goszo plas” g3l as Y+ ¥
y<m<# (f y<m<gs ¢ Yy<m<o (v y<m<o (N

e oo JUSl Ao by Gy 4 uolgd e Ao X Bk 4wl VI, y=XY—X—Y' &b loges —\of
el B X j9mo w0l plas )0 cos log0s

(—Y,&) (\c (_Ya\ﬂ) (Yi (—ﬁ,\“) & (—&,Y) (\
) ) )
Sl plas ¢ + + SOTE colbwes Blod wasgi U -1
T % AxA L AXY Wxyo XTI moR Ty R

o, Y0 (f O/Yf 4 o NA (Y oD ()
Clawl oS [ YX =V [+ [ X+ Y [= Y doleo 19> Sgome —VoF

¥ Y Y
— (f V(¥ — (v - ()
¥ Y Y

Sy ) oo ‘f‘lé é-!l 90 = {(Y9“’)5(?51’)9(05?)’(‘“")} 9 f= {(‘9")9("50)9(‘“9?)5(1:9;)} )J' =)V
Sl oIS (g7 0f ) = F &b
{¥,—\} (f A {¥,v} {=),%F O

IS o alad ¥ ) gla b 4 Al g5 50 1y V=X sl yloges F(X)=FVHB oty sl Sy Jlogei —14A

\ \ \
Jr o —(f — (¥ —
v q Yy

Wil plxit e



www.tahsilico.com
YV o

161-A Felpazs °’9W¢£{?

_“Q

A&} T o Tt
Sl plas .tan\—sinL+cos‘— Oybe fols -)ed

¥ Y Y

N y i (¥ =) 0

] sin" 7tx
Sl plas ¢ lim —— jol>
x—iF [X]+cosmx
Y (f 7w (¥ Y (Y V()

x[x] 5 [x|<)
Aulo b gl b g2 5 510l (g3 4

Cawl 2105 A .Caw! ddiwew R J(x)=
ol o S L AANCT S () {ax+b ; |X|Z\

\ \ v
- (f — (¥ —) (¥ —— ()
Y Y v
Sl plas (F(X) = tan(mx) — cot(TX) Als L ab ol 5,99
\
TC (¥ Yoy Yy (Y = ()
Y
tal plas’ Jo, Y] 35 0 sin” Fr=d s s
{Cewl plas o, YTT] 55L )0 SIN° X+ COS" X = v ol doles s Olgs £ gomxo
YT O
¥ (f — (¢ YT (¥ — ()
Y Y
. Yx' —x—Y
a,l8 1y @by plas Coled o 3o 095 B8 il 4y Comund = &b 1040
X +Yx
— (¥ S ()
— —

\ — T

= (

L T(x)-10) _ ¥ C e e . :
Im——————=— 51 .l il Y = Z(X) U Jlog0i o X=Y das )0 Y=YX—0 dolo & b
x=>y YX-—-Y Y

el plas (fog) (V) sl

£ (f Y (Y Y (Y Y (O
. N EAE S

fomw! pwdylgidies abis i o J(X)=—— adsls L b

¥ (s ¥y v Vo

-

-1y

-1y

-1\f

-1

A4

Sl plovit Joxo



?‘Luuww.tahsﬂlco.com L61A Pepas °)5L‘“3,';f'§1{,"

. ; - y
o lalind s Saal 31 [0, ] 83b 40 2ol Lo s’ Soia ‘t'(x)=\/\’x+\+x—_“2\h.gulgals -V

Y
Y
o 08 (f o0 (Y o0 ¥ (Y o 0% ()

Cluwl oS judi> (X=— o

y feal plaS (=Y) ol T(X)=X" +ax" +bX" b Jlogai cgyass; S5 ~11A
Y ()
vE (Y
r fo (v
= A (f

\4

\
vx_x‘ . . 5 e = A

Sl plaS ooyl il cilxe s 31 f(x) =

¥ ] g
— (f — (¥ y (Y -0
\ Y ¥
A Wy 5l a1y s sty 10 glai 9B 350 4 slop® BC=18 g AB=AC =1V m,ls ABC &lin 0 1Y+
eanel plas (BD s 51 C akaii aliold .08 o @la8 D daiis 10 39 oavy BC 53190
\o, ¥ (f P (t A (Y AR
AD jluoss g AH glas)) .cawl ualg F g ¥ (58 51 5510l g A =30° &gly ABC &glleils edin yo -1V
FOGURPNRT N ) ) § [-R1 KF RSN R W
VP VY 3 A

— (f — (f — (v — O
Yo va AN Yo
fogge ool osxbs sl oIS Tiado oyl 51 10 jlunons 355 57 31 ccradladlsglonio Ai393 S5 33 —IYY

g P dxiio 53lg—0 A &b 311,05 ad qwy 30 .Sl g0 g0 ol 45 0 A &kiis g P dxio 9d Lz —\YY
03,10 Slgzr G Ll «(Pg ke axdio g bas by plaS jo ol bas b abline
bz (F s5lse O Goate (¥ 3302 L3O

Corluno il yr oz Jolo phado Sl ol a5 1550 JU by 9 Jb SO 5 glasdo (fg 00 <X o -IYF
fowl caso 0929 5l (2

Jy «f i Jr o

— (Y — — O
Y

lalone plout oo



, Www.tahsilico.com 1A gSeleard 0)5lie 9 e

aix EDF dygl5 0l o pls glad oy CD yig ;51 wtiliwlao 0000 5 B g A glocugly £5031 prj JSCb 55 10
Tl a0

Y8

Yo (v

YO (v

fo (f

M i o 2 )ls o yindio gulooo Ly OO0yl a4y 0510 il 1 olos anly F 94 glogleds a5 0l 33 —1YF
€ sl IS 10 315 g0 obod Alai I M ALl ileS yitio
7 (\
5.0 (Y
Y (v
Y0 (f

g 510 ds gl 1o jhanons < A drgl 510 jhunos waslg BC=A s AC=Y 3 AB=0 £33l LABC cdio 5 —\YY

Sl o105 BC 53y .00 S g0 85l .S o 2kd O 50 31, B >,
Y0 (f Yo Vo (Y Y ()

plas 31.ail BC olo p @b @0 gbd S a5 (6)5ba ABC cdin J31o (Koo @ p0 00 58530 ey 90 —IYA
Coguli o0 oolbitwl ¢ owiidr 3 o

N ¢l 'o‘«.\s Sina ad..il‘-g.b).! Sg0L CJ..o 99 «9ydg) ’A.Lo)l.e‘av e -iva
v \
¥ g Iy
0 ¥
v ¢ .
— (f £ ¥
A A Y
Y =Y
. x =) ¥
CCawl ‘5).‘513 wJS’Lo u_i.a ‘|ir v ‘]X Y o uu.i)}'lc y jleaie r:'..\f 6'3‘ 4 -\y.
y
X:\,y=_a (f X=Y,y=—a (Y‘ X:Y)y:—V(Y x:\nyz_\/ (\

wlwbw ploxil foxo



_Www.tahsilico.com LA oScrlucaes °’9L§S"Qt§f°

[y v Yo
Sl plaS X s yilo (AX =B all, 3l . B=]| i|5A=|: ];1 AT

o ¥ - -y
S YooY Y o] Y oy
(¥ (¥ 4 (
YA B —— — —y —A
Yooy
Tl plus o ¥ o gu-g)-tbuub.m):o —-\rY
v 5
Yo (f YY (f b (Y WO

YX—y =Y Uolee a5 b p o(§,—1) &b g a5 C 5pl0 b X +Y' =1V Wolro 4 0y5ld 5 yiiin 559 WY
C ! p'AS‘C Sﬁlé el:.ﬁb ! d.».la.w

£ f Wy W Yo

I\ \ VY IN
(A ) (\‘c ) ( A) | \c)

. . 4 e of . E . \ . .
€39 0 09y gl plaS b (S g5 Hk8 kel 1 S 55 5l ;ws->~\/; F 053l g8 b edm 2,0 IO
V0o (f VWeo© (f A0 (Y 70 ()
wislo BxD g Dy B 410, dw 53y p7 & o> sbudlsslyin pzx> il D=Fi+K 3 3= Yi+¢]-K ,51 175

VAR (F \YE (v Y£9 (Y VO ()

(BUA") slaacgommo pj oloai .Cowl gac ¥ 5110 ANB e goses ccowl asgomo 3 OIY 51510 A degasee — VYV
O IR
#f (f A (F ¥Y (¥ V$ Q)

@ ol 8 1 Jlodol WS o0 8 b (ooke Asluo S j0 0T g 0F Jlatol b i i plaS 18 954 9 el —IVA
?W‘p‘ﬁ‘jgﬁdo;ﬁwr&bfﬁqﬁd OS)-N JLQJ.?| .W|O/A f'ﬁ)gmdﬂb}&
AR I q

9
— (f — — — O
\ VY \ VY

wlwiowe plait S



,Www.tahsilico.com LA Seloas 09l ‘i""

b oS o0 3 o 3 Al (59 9 (0dst 5904 0yt 93 ansl olbaww S 300 T ihon S50  slanner jo -ITQ
C ] dd 090 & g0 «Jloia! plas”
o, VY (f o/fY (¥ o, (¥ o/ ()

Sl A8 2T dileo 31 Sl pod 339 ¢ yaiiloo GBS .l o0l w3 Jads 30 WIS SO 3900 wild do Lol clws —VFe
£ Ol Wil J1 Ol ped (F39 (s 2idees o 3 390 oW 3 o3

X[ Yo W ¥ 10 VP VA
f| *~ T Yo W A D

O/‘H/\ (\C O/Y? (Y O/‘HY (Y O/Y/\ (\
G010 Ol pudi’ g o (Slanza 10g0d Hlod ;0 .l p) O jgoar wlldS Jlo Ve jo bl SO Syl olme -YF)Y
e plos caxas 510

b, YA, 68, F8, 00, 0F, ¥V, FY, AV, ¥Y

0N (fF o NY (¥ LA oo ¥ ()
[TV FYR,N0F] s €S paiio opdo 0 5580 5T 5 S yiiuo aplepgudo 035550 sWsles 4 axyi b IFY
S lawl plas
vy (f bof (¥ FYA (¥ Y ()
o ol oM god 0 olacl slusi oGT (oL g O OR+F g & IN+Y 51 nE N polie jl dn sl3l 4 —1FY
ol plus
O (f ¥ Yoy Y ()
£0,I0 Claz dwd Wz raub dlucl dcgoxo ;0 (AXHITY = VYA Allew dolre -IFY
& (% o (r £ YO
ol oIS FY 7 S0 e Builo 3L —1FA
A (f Yoy ¥ Y ()
Sl 1A ¥ Job L bdygo olasi <8, F,¥,¥,¥,) ol do 0 b 1,5 s 0 VPP
& (% o (f f(r Yo
Togub il a3Lh ¥ JBla sl 91 po 5l a5 g yabes 0,8 il a3LE 1D US 895 F oot 5l o o0 S5k iz 4 —IFY
Voo (f YO (¥ \WWo (Y Vol ()
Sl plus coguis ol ) ¥ 8, O J8las 9 8 pd, SO JBlos a5 o8, dw dlas] slawi —1FA
OA (F oF (¥ of (v oy ()

Sluslone plonit v



Www.tahsilico.com 1A gSulass o),ij‘}{),o
bl pl )l alai ¥ alols BIY auuil obae G 0ai jliis | i wz Jolos (AXIA daivin SO 950 —1F4Q
il YA 31 yheS (ol

Yo (f Y YA (Y VWY
1—x" ) ]
teanl f(X)= : &0 Lwld 3l slacgozmoyw ) (K=Y, YK +Y) 55U K j0lio acgomo plus i3l 4 -V0-
\ ) Y \
=V,——) (f _\9_) ¥ __a_) 4 _aY’] A
=) -2 2.2 Q

fewl oS (MA +MB [l (3 yioS ol Sy

Yo (A
\0/(3 (Y
VY (Y
\\/a (f
Sl wilep ) 6y55 plaS L (~ PV ~q)= (PAT) 5,155 -H10F
r=(pvq) (f r=(pAq) pA(Qvr) ¥ pv(gAar) O
X—)
dxeR:i—=x (v VX eR:x' +Y>vx Q
X
X —¥f \
VxeR: =x+v (f IxeR:x+—|<y (v
X—-Y X

S Jlagie S ebolol & gacza oSy g yet9y 1,5 (gl cacgazma olaS ~10F
{a,b,c,d,h} (O
{b,c,e,d,g} («v
{a,c,e,d,h} (v

{a,c.e,d,g} (f

(o yod— doli p (ylg— o0 (B9 pb o A Jlaso ands ¥ 0 plosio T Y j0 oy Vgl aan 59, SO 50 -10D
Qo;w:u"
YA (F VWY a (Y £ ()




ww.tahsnllco.com _— gSebazs o ,9live ,5@3

0dg—ow Jol Al B 10 I )i a5 (S8lumo WS o0 S5 ;> X j95m0 (69 &5 Cwl (S i loj= s pw Hloged 3 SIS

V(m/s) Tl o oz !

Yo (M

YV (Y

. Y ) Yo (¥
i

: va (f
|
S I

o By =TS Gty =08 loj Alold 5 ol X = Y17 +FE—A & )g0a SI 55 (5 ymin ploj— olSe Aoles
Sl gl olzaler 35luil plyy wiz waiS (o0 (b S =i a5

Y (f PR o (¥ V()

8 51 o, 45 53 095 g0 1o 4l sled 51 B Ul5 wns 40 o 5 50 33500 B oo 550 Vo gl 1A Wgls

m
(g=\o—‘, 9 09t M o 19 Canglin 3I) Toaw! o Wiz o AolS 90 Aold B UglS o
s

FA/Y0 (F Yo (¥ Yo (V VALY
el Al ygdom0 1 yio iz 8 o QLD sl (godoan L Dy900) (S 2o (yloj = S0 JIog0i <) JS Billao

x(m) YO
Y (Y
R\
- (f

t(s)

(bl yuo (Lol ) Wbl o jlghe (S 5> Jb 0 panr S 2 05l9 log i ST
Ailo oo ol g s g ()

g dls oddguiais Cull Ol b e &S > (Y

Al oot b 510 s ol S e C5 o s (T

Dy Bgine B b oo bl podiuns jomwns 10 o iy (F

-\af

-\ay

-10A

-V04

_‘;0

Cilawlowe ploxif  fowo



“Mw.tahsﬂlco.com _— $Seleazd oygline 35 10

daojlers 51 SO 52 & gunr ol 0510 41,8 STIuol (900 596 <O (330 BKE p > & (R slo,S 3 SIS s
.m d - . - . .

(B=Vo—7) G500yl 1) (g Xz G9
S

Yo ()
Yo (¥

Yoy (F
dorY 8

b 9 IS (20 Sy LIPS0 Heba glopls e 0 A Ehaw SO 50 0,58k Voo g2 a4 (L]
Gy S S8y (03l &5 e pw) jbee Sy JSTao U eg! STl ]J,s=°‘/é,${w'| Sol

m . -
(8=1o—7) ol pgigw wizz ool 5 3)l9 $1,555 50
s
fdoo (f’ Dooo (Yl fooo (Y \Yooo (\
m . . .
W9y Vb oo a9 Vo (GYlarg) lid b jguilol (85 .0 15 I8 (5 gmilul &5 OKE oy @ (pounr
$
m B o B N - 2 . .
ol G & Y by el b (389 9 ol N ogdiso 3)lg jguilin] U 5 e B)b 51 a5 (90
S

m -
(g= \O—r) Sl (ygf g Wi N s N GMis | o N sgesilul S 80519 (599 09y 0
h

Yo (¥ Yo (¥ Vo (Y yio ()
pb 51 Wgd o0 3)lg S5 Gallae (2 gy w009 98w Jlo 50 (I pdaw (59) AT (oo 4 ¢y 3 KB 50
MWU'YQM)awéJlSJ‘M‘MQOI/V 3070 B g e (e s g 2 b | STSao!

.-N NS P
LF'=\"°'N (= 107—) foul 4l 1 yie p55Ls
‘ 1<
o (0
m=Ykg F=YoN .
FH LA T LSS LSS A A S A ST Yo (Y
YA (F

ld!

-7y

ldl

-\7¥

Sl plol o



www.tahsilico.com LA $Selrad oy5lie 5 o

9 Stlusl g9 g Madion by 331 gl 4y Coi B gLyl 51 g oS Jlo 5l 15 SO Ballae dlglS s 170
§ ] s 33 3 yg0 IAS L3 9u o0 3ylg LT 0 192 o glie

ol LSS el 4 s, dlad o dalfm)zwdjjﬂ(\
ol GeSs o) A iy dlase) o alalS A o SIS (Y

! S ;0 8590 A 2 (F

() M Q)
yly S 5o il Al 0 lglS (59 oty plawil )5 IS 5100000 Ly B a5l 51 Yoog pyr 4 (slalgls 177
(g=\osE; g dgui HAIS yo 198 Caoglio ) faw! o wiz h sl Vo I
Ao (F Fo (¥ O (Y Yo ()
P o g 0gion O)ls F=FoN (5950 I b 595 £ 58l F o2 &1 gomunr & 3 JS0 Gilhae VPV

m
(COSYVC =2 /A) Sluwl gy g diz SKauol (59 3 b 550 f: 4 oo 3l s pw ye )P C8luw

F=¥foN £ QO

VWOV

fkeg Yo (V

S AL LT LT LT LA LS A oSS AT A vy (f

)U T )LJ‘JJ s g g 0 g0 Foo T Q.g" MLN\AJ ).ﬂ ! B .>L75.1| oo b | T ‘un.sa").c )U t_il L) -\¢A

m
Ceowl! )a.osul.w Ve )Lﬁ Qa‘ 39 ‘;"9.».0 o)f 99 oy alold u.\.:ub \?o?

fo (f Yo (¥ Yo (Y Yo ()

Sllone ploit Joveo



“ww.tahsﬂlco.com _— Seloazs o),m_éif

il 97 1 Slaciol ST .S (50 3595 3 (V) BT & ool 51 o 3 b g0 (1) &l 4 (5599 8 505 S5 alkao 154
(v) Tl a3 2z 0 w3l Vo0 ® dygl (1) AT Q3L 95 4 slael L (1) &

Yoo ()

VWo (Y

\Wo (¥

VFo (F

\ -

P '
[4

N)o
°
I
Coo Ll e p V g 250 8300 T 51 gl oo picion bmo G 30 B g A SGolK6 g0 90 ) S5 ;0 -V
A\ T
TadlolaS i yiay —A 5 A il
B I

/\A . Vst QO

WU 33 (98,5 Too Cowl ool da abal 98 (o YYo N (SlS G35 Lo S A oy 4 g yo S0 Job @ 6,0 -1V
faiS (o0 (b 4l wiz j3 1) ,U Job g0 (il oS (o0 O]
o/oo() (f o/ooY(v o/oao (\’ o/oYo (\
‘N .
S o SWaol (g (Al g (59) 9 Cowl o0l s K =YFo— Coli b g8 & FooZ oy 4 pounr —IVY
m

(T=Y)uno ol ylwgs W Al S o o > ol B il oolw Soalon
(Gl QWY W T O Tl
Fo (f Yo (¥ VO (¥ & ()

el ploul Jow



. www.tahsilico.com 1A Seloazs o)gwgﬁ

S X jgma gLl )0 oS 5 ooy onliS plegl S (Sheser 5551 g Jomiliy §5 A1 Dyt lages —IVY
T =10) Seonl 3y i ¢ylgs woluws .l 513 IS & yqu0ds S oo planil 05l Kidlod
YR o oy 3 Bl o T

@iA (D) bo ()
55 A
fo fo (Y
Yo (¥
K s 3531 U Jomiliy 55590 Vo (F

x(c¢m
—A R A= em

¢l 09l Wiz Ly s ol 4ls; 41 bgijo 90 Jsb ook (5391008 031 &1 big2yo (5L oS 55 —IVF
(hc=1YfeoeV.nm 5 Ep =1¥,7eV)
Yso (f £0F (Y 5o (Y FOF ()

Bl iy 308 sy Yoo g0 Job b (5398 )51 ol YOV 308,15 &l o 1iS0Igied lslojl S 50 —IVD
Loy 9 7597 98 e o At il 518 3 Yoonm zgo Job L (5598 551 9 ol V yulpt by 9,5u8d155 95 as o

’

(hC: WoocV.nm) ¢ sl Tn'-\S V R V, )'!‘J'?

e % ¥ N gm

CalelS e N s M. [0 X WY Y4 N@) +MBT)+Y (9579 (5lasumd GiiSlg 58 —\VF
YoV (f Y oY (¥ Y 5V (Y Vo) ()

ool o_1| 61_:;4:_...» B DL Yo 39 S S ds )' M. | 390 A "_J oL Ao as 9&25‘3.1.55 sole ‘_<._v' )‘| -\vy
P g g0 oailyly
vy (f Y (¥ Ve (Y A QO

Sl 399 9 Sl s 0y oyl 0yl 18 SO STl Glao 5950 45 wdS oo LG 1) (gloyS oy S - VYA
.............. sf.u.‘.&ﬂ Mtz.; .Cﬁu)‘) ‘\.3 %
il g0 <ol - Ll ()
Wb o mals - Ll (¥
Al oo (2ol o Bl G (Y
b oo ialial o bl L (F

wlwibne plouit Joxo



‘\yé'\gww.tahsnllco.com LA gSebazs o ,9live 3{,{3’

WS o 33 Gy 2 Gy b AT S0 S 595 o555t 15 o8 gl o Sy ol y s 53 35l 855 aus —1VA
S90Sy il By =T a5 Jy90,0 .ol Fy iS00 3)l9 gy 4 gy &5 S 3 595 Sz 9 By

v el By plp s (058 0 0ylg Qy 4 @, &S
V,Oo f’
V(Y
f
YJ
' ¥
& ay =q, — (f
Y

N.m'
(k =ax1o" & ) Sl plaS S 0 A daiii 5o (alls S S lose g3 SIS 50 —VA

y E=ax10" 1—AxVo' ] (1
- E=—ﬂx\ovT+Ax\ovj u
9q,=—fpC ] = - =
\ _1) X E:\‘/AX\OQI—\‘X\OOJ (¥
. i E=—fax\o® T+¥x10" j (f
YoCcm
q, =ApC
|  J
A focm

(xy=Ffem, y, =Yem) Claiso )0 ol Ja X—Y axéio ;0 Qy 9 Qy = YUC gy =WYUC 15,0 5,5 4w -IM
Wbl puo 0)5 12 5 0)ly (S S slog s Wl 5T wiylo luE (Xg,Yy) 9 (Xy =—Acm, yy =)Yem)
Siasl (155 3 S0 iz Gy
\& ¥ \ \$
— (¢ — — —
Y Y Y Y
iLols 51 el 9o o] Slxdio (g focm” ol Geaxin I S5 o Coluw Amm &I Slxao cpw dlols —VAY
Sl s ol ol B, iy 35 e il RIS PN (305 liao o

ay C
(8,=3%10 " —)
N.m

s (F YAA (¥ Y¥ (Y Y)Y QO

Sllono plovit Jow



www.tahsilico.com
\§ o

161-A gSabpard 0 jglia gf’?

Sl C‘-Jg sz A.".o).w 99 )‘US SRS 0 QLM |) ng? G’LOJT C_LJ.M:&-JS 33 J'M ) —-\AY

A0 Yo Q2 Yo ()
A"AAY AA"A" 0 (7
B0 (Y
P §mn Vo O § /
E v V/Q (f
A'A%AY
1o Q2

‘S)Sb )'6\5 @b»)’ .Jﬁ)‘é )')3 RY=Y\/IQ 9 R‘ =‘°°kg 9 8=Y°Vv b‘f‘LQ)T 6)3'& JJ 5):) )'J.n )é

Sems] pal oo w3 )35 0
oY) ()

|m

— > < YA (Y
- 2R, 2g, Kt
Yy (Y

Yio (Y

|.3 ‘ej.& J"S YooV J:*.-‘“-‘L;-.’. ‘J)LI&'AJ s__/.nY C)T'“ ;l ] 0l Cd YooW 3 YyoV 6‘&0.\.: h“..n’)’ «_i.g‘ G
TulS o0 B man 5551 Celw Wlgels W el 1) a5 i Caoglio yaile coll (0,9
Vo \o

VY (fF Yo (Y — —
AR AR

m
@ SRS omabliie plase G Syly ) JKB @il vxxo"? cepw b q=YOUC S5 b

. .. . . .. . . F _ .
Sy AT 50 9 (3gige Az 03 51 3l (cmunblide (5955 S (oMo 41 399 Al 10 39 o0 B=Ye" G 55
|

(sina¥° =o)A)

® 5 Ydo ()

i &
NS
| O,
/ ®9\‘:(f
iTv
o

-\A¥

A

—VAS

wlwilxs ploxil xo



‘\r/vuvh\‘(‘w.tahmllco.com 1A gSebazs o ,9live é{g

Sl o105 b 5o (gumanbliie Glome 5050) S

HFgs X e Yaigs X )
O¥ P R ¥ & - P O
s =l
—EE (¢ —arE
seel X e S X e

-\AY

e “' w)é ;w‘ é)l{)é w))s.ﬂ P‘JS —‘AA

seiead T 15 3l ol 4 38 Glayl SWHSTLY olyx ssee plSs )
agiige S8y 53 il 2l Jlo o Glo T ST gpse oz 85 (T
S (K ol 3 ks i 5 S mdaie e o b 90 slaws a4 S SS (olllgs) (55l o o (F
g a0 SGIl boliae
Boldao 1y Loyemdl oSG 1wl o0l diuns 158 dlie S & s le o S Ly « 8] & yguods uumo dill> SO
OF 51 0908 3l oy 9 Al @ 0959 51 b (oamen Bl 55 0us oWl () 2 Sz oS Ly il SV 1 5 S
Ol oA (S o0 oSS YL 1A bl w s
s A 5 Sl - 3, 52e b ()
s s, Seelusl - 5 Sl (¥
N s Sl o Kaebusl (¥
3,eloaly - o ,Kieluoly (F
[~
= //

7

A gldilgiwl 5o gumds a0 Y gloo b 515 (g lodo ) JSB Gollao sl o'/Afx\oa Pa 192 ,Lid a5 5o ;0

=0 (S CS > Saol (yau g 410151 Wilg5 o 45 o 5 gl Y8 e S ) \ocmr soeld xlaw
iy 155 Glod w29 Lrasler (gt 45 ol (Sl oS AL (g 595 2SS V/F 32 @ g1l ST

o2 Yl b (o ols

FA O

RN 777777772, oF (Y

j £ (¥

Tfcm Ve (f
\

-1A_

~14.

Slenslone ploxit v



Www.tahsnllco.com _— gSebazs o ,9live 2:1,:3

SCul B 550 0498 5 JLad gl asr A 350 05950 3 5L ol ogu e 5w VO LiwlesT oo 10 1ga 4Lad )81 -4

Yy
\&

foem

Yocm ¥ (f

S iy 100 °C a3 AlglS slod 51318 41,5 0°C lod ;0 FFE p,o g 1M glad a0y AglS Ky —1AY
) e e el T
(@ =1x)e a; ITM=T) CuiS o0yl g8z 9 LaS oy 0,55l Wiz ]
Al o3l A8 (F e el A8 (P b e il YT (Y e S LYY O

- J _ L
Q‘)‘i‘.‘."" .)|.>9.03 ,a‘df ég.m Jbus Vo oC -y QUW&@ l.n)f Yo — wb Sonl L —\o°C C‘l Y;O_og 4 -4y
S

o d B |
Ci=vC,, = Ly =fYf000—) Sua LG & Lo Iyl
( <! v &= f'YC‘C'kgOC P | \RJ °°°kg) S O e ) Ola ) > ) 1) oo
6(°C) 8¢ C)
oo ———— - - ——— —— Vol
1 |
, VAN VARRTI
/\" Yo Yoo /\o TV Yo
—\e —-Yeo
1 8¢C) 6CC)
Yobpm—m——— — — - - — — — — ————— = | o |
. /e o« . /| QNN
/va YFe YAe /-°' fro rfo
—\o —-\o

1O g0y 30 .0 S o0 Lo Sl 1 gadu) @ 0 (JolS 35 g lade —YAF
Sles 2ol 58 sles el e (Y b e sl sles ()
s oo plail LS Lams (59, 518 LI (F b oo IRl Sgys (8l (Y

Wbl plait Joxo



Mww.tahsnllco.com 1A gSebazs o ,9live 25,)3

ol P35S ¥ lawda (0l U oS oo Job awil v .ol F ‘_‘,T O5dos oo 9 YO W jlwd & ol —140
. | o d o

(L,-=T‘\"?oo.o—3CC>u =YYoo——— ‘C_,i =fYoo
kg - kg°C i k

YovA (F AAY (Y Y&o (¥ Qo (M
F/0 plypc cdl ;055 pxo 51 cwl ) K& Glho (03l ST Jol5 555 Jue Hlade S(P=T) ,lo0ei —145%

J |
o) 15 i 10°C @ wly ¥ooC

P(Pa) (Cy = {R) Sl 35 iz ADE gy 59 5 iy (539 s bl yid
Yooo ()
$oo (Y
Yoo (Y
[y Voo (f

\‘)(\otb

T(K)

] Y‘)(\Oo Pa )L.i'.ué 9 ywyveC 6'.00 g M.LD 3 Q)B)M ‘SLb)lf j‘ b—b,-lza' 63[’ fo Lit > 4 Gﬁ}in -\ay
Sl plaS ol @y & (35008 12 o bl 0,5 A bglsio p 2 )51

(R=4A )

mol. K
\ \

¥ o(f Y (¥ - —
Y Y

o Ja g mSo3lwl glhas (0) g (W) s J5Ch 0 —14A

() (1)
‘mm, \¢m . £ymm , £icm (¥ ymm,cm . to,0mm, to,cm ()

ojomm, o, 0cm . £vmm, £iem (F o,dmm,o,0cm . To,omm, fo,dcm (¥
Sl oy Wz Koo ol oy ol 035 o Yoo Jolre bl pd 12 9 Cawl bl pd Yoo stewd Sow axlad S o> —144
Voo (F Fo (¥ Yo (V ¥
Clw] Cawryd 3 g0 plas’ Yoo
WS o0yt sty BB Hsba gl ulide 58 olge sla Sy (O
WS oo S N & 5 Ol Sl Ty wise S ez S slad az e (T
S oo S e LB jsbay YL 5 B el 10 dlse sla S (F
S o S 5 1 (K58 ey dar al e Gl e S olel az e (F

wlwilow plxil Jxo



. Www.tahsilico.com LA g5elpazd oyglice 35 o

sl ool JoSls (5 iy bghas Sl oot 30 AU )0 ol ploS (s (g o anb -T4)
Oiaee (F o (7 ] (¥ el ()
Cailaw 30 « ) e 3105100 plas =YY
D105 5315 ¥ 5 ¥P e¥'s sloary 5 nil (J9 Sl &Y cpogun (1
ol il () ool (cogiilgs S0 &1 Ledd as¥ 15 o 3 i i (&
W65y 30 BT (o 5145 s (gl puaie VA ((23L3) (6lo590 Jsver 8,90 crmogaw 10 (@
Wigh oo @ 09I YP Ys sbal 5 ((23l) loygo Jgamr pom 890 Sl pais o1 50 (&
& oo ol (F O J(Y < (Y <d 0
SWopld b ol yar wal 25 JSb 50 &5 Cuwl YVAMU g YPAMU (03l 32 L 0giginl 99 G0 X (5,8 paie -V-Y
25 S5 0 o pls wie wdl Y YAMU  plp paie (ol oSl o0l p o ST 000k 00k Lid S5y obew 9 Sudws
fapo (i (Jwyodr |y ogighnl (Jlglyd U wbl ) obow b

QOO0 00 Yt
QOO0 00 ‘AT
QOO0 00

QOO0 00 v
0J01010]0]0) YV (f

S e Oaig 1) (n (1l ) il dig JBlas wgm e 5l b 50 1 paie JSLS wigy 4 4z b -YoF

(g itk o 22 Sl ol i g (8551 SO 31) €T 592 945 ilgF 0 oy ME gl ]

Vv O(f A Y 7z ¥ ()
cég.w g.f.i) Sl | id ..\Jlg)‘so cddiomds b [FYR W 3O paie ,o‘d.s ‘SLEQ‘.A.AS}’ Sg>4 -Yed
LX 7 LA M 0

05,18 gley LSS by ) 3,lg0 plaS 38 &l yis peuigol g lalgus poguigel —Yef
O3l 635 p0 o3l Sl das (1
stheeds Jg0 58 50 35950 ol ol (&
b Ja0 8 )0 (359508 slapd! Hled (&
Ol 635 o il 50 g SlB(yg Sl Cada Loy (&

&:Jc-(f &_Jﬁg“_)c—‘(v \_)“l(r ucg_)‘—‘(\

o S13 & Jolao & 33190 5 & 2 03l 0 plaS (g yioguS o5 o s Y.y
fceul yins .CaSiOy(s)+ HF (aq) > CaFy(aq) + SiF,(g) + H,O(l)
CaF, (¢ HF CaSiOy (v H,0 ¢

Pog0 55 STP bl 15 55 yiud iy whamsS| 532 S 58 By 31305 35Ty 4 dorgf LY A
B, Oy (5)+ Cly(2)—23 BCLo (1) + Oy (2) (5b alsa alolss)
Y)Y (F FFA (F Ya,v (¥ Y8 ()

Ollons plovit Jove



. www.tahsilico.com A g5elpazd oyglice 35 o

il oy jien 0 SS9 eS YW o ailyy) dmuts gl ol M iay 51 1Y A0 PP gl s T 5l digos S —¥o4
(sl !yl B3> T ot ke Ao 525100 25 S 5)9) S0 53919 by T ol 31 o iz (851539, o)
VWooo (f Q000 (V Yboo (Y $aoo ()
W gmr poisogll Jgo Wiz o i oy 5 Aolee Gub (A0;0 AV (ogls b cslgw o)l o5 V408 dad glp -Y)e
(295 o0 O pas & )5 13l Joo i (J5Tg (2] 53 9w (SS9 w5 o5l (ST ladio bl
(0=15, S=¥Y, Ba=1¢Y: 2.mol ™ cuiles or 4 cansl, 511 Loy 339
BaCly(aq)+ Al (SO¢)p(aq) &> BaSO¢(s)+ AlCLp (aq) (09 433150 dJoleo)

O/Y'Y'<O/\\(\c O/ffec/\\ ¥ o/‘ff‘o/\\“ « O/\NVbD/\Y‘ ()
Sawy 0 Yo oy0) &l ;o NO cdalé (ol gloo o (55Lid dz jo cu,lid () slog0i 4 dzgi b YY)
A
(0=1%, N=Yf:g.mol )
i .. NO £ ()
3 : // (
v ¢, 0 f f Y
/ﬁ ! . g 19y a//\ EYJ
o 2 ‘Q/.D =
ji%é o‘/o‘f // /// /V f
Kl o)OY // /‘\‘\’ (
oo} /// //
Ll

\ 4

-

Y Y P oA S OV A A e
(atm) U L3
Jotoe J5 o yr 39 anted e slad 50 ol 0,5 Y80 13 (CyyHpyOyy 5,l50e) ;5 30y Joloma ,51 —YIY
=l es ol 5 5Bl (g 2.3y M) Tanl plas’ o585 & oo Jo 5)BLw g Js0 jlols 9 5 Wiz il
(0=1r, C=1Y, H=y:gmol ™ tcel 0T p,5 V00 43,0,5 Yoo
10 VY (F 10 . YEY O (Y YELVEYR (Y YE VYD ()
fomwl G yd g5 Il 31 300 o -YIY
s 34,03 ol o 2ilo )5 o9y 42 1 STy 3l (g rkeams IUST (g peFe3lil @
ol ol 15255 8 (5585008 31 (3o Angg STy pll (sl tinte Lol s (el @
D90l 50 0nli (6 yiogaS iwl (iTlg W9l lw 995 4 dkumls AH L a5 icsTy e
o 0B Bl p dgl o0 el 5 )lgudd @ 4T (e iSTy b glado o gl iiSTs 5l 5 ke SloyT Al @
RES PR RN
f(f s v oY Y (O
(Gl 9 Cmguo 31 JuB) podiiamnn jgbas Lo)S Jg5 sles sz (FOOC (slos b (o Y008 b lgnd Sy i b —YVF
(g e 55 30 YYOC 1 oy slos 9 T8 T K™ 1 18 5319 (o %) S0 00 ot 05
VA (F Yoy V5 (Y 1,5 ()

wlwlxo ploxit fxo



. Www.tahsilico.com 1A K WIS YR J‘i{"

Soaw! Jo39ks Wy ST ool AH g sl ol 33 cn S ay0up oS (5 STy 9 Bigey (AT & 497 b -T10

CHy\
CH, CH
CH,-CHy-CH,-CH,-CH,-CHy > | " | 7 +H,
e,/
C-C | C-H | H-H Wigas

FEA Y frF | klmol™ ;i

adoleo 50 Sligol Jgo o NF ol Ly GiuiSTy sUood yal, 51 oK 4 45 35 €slo3 =907 5log05 4 a5 b Y19
(D9 453l g0 AJolao) ¢ Camwl S yoU Cllao plaS coan! bgs o « NH o (g) + Cly(g) =& NHCI(s)+ NCly(g)

h

o'/vo’f'é

°,0Ye

o/oTA

o, 0¥a

o) 010 /
0./.0 \e
o‘/,eoba /

° Yo Yo Yo ¥fo Qo fo V: -
(s) obes Sl Cond (NCIL(g) Jsiis ) ol olgs oo ()

Sl s laoasas jiiSTy 5l (SO Bras 1) ol Gles e (V
] A‘JL)’J?" D/OO\ ;.3‘).3 ad...\l.: Yol \O@Ln) alolé 30 C].Y(g)d)..a.a .E....:)....e sy ~

Lo Jgo oo

ol 4l s Jse WX Vo il o 4 b oSy LT 51 NHGCU(S) Jo5its bagie cac s (F
}‘ ‘;é)? ):)" )é OT )é 4:5) )‘;4.2 }E}‘ /A “ytﬁd sw‘ G&T Qw% o; Y\%,OOOIJ.OLJ:} 4: sbm'Yt{' t&} )é —Y\V
39383 Y80 plply Sl y) Sianl 35, 3 oy Wz oYl ol 38 52T b OB pao buwgio (e yww) S 09550 oy

(g s Sk

£ (F fo (V ¥ ¥V Yo ()
Sl il L JgSge 50 Bl Hlad b T plas” JgS0g0 50 09,5 sloas! Hlas -YIA

Sl Jsl-F (¥ Sbe et Lsl-¥ ()

oligd e go-Yor (F LSl e 6 ,3-YY (¥

il plou! oo



.. Www.tahsilico.com 1A K WIS YR Jjg;"

Sl w300 ¢y il o 3,050 cdlao plos” Y14

sl HC = CH(C,H, ) <] jagige (¥ ROW PRV SRS I
C:H,
|
By, 50 )04 Cras LSS sbbas,b cole o (F ol —=CHy = C— )T 326500,,55 alg (F
|
H

Olseas) ol b £99 31 (g rouly B )0 (ole (Gloog 5 pudi (yguhs) podtincs jabods Wilgi 0 0y} o i Wiz —YTe
395 ) e (i3l slausly 31 (SO b pogige

@NHCHYO H,N—(CHy); ~NH, o

@—COOH. H,N-CH,-COOH
¥ (f ¥ v VO
Sl G )0 ¢ g1 ) S o b Klas - aladid Jgo,8 —YY)
(0] 0]
I I
AENOA sy fite ZENO/N\  Tgll gt
Q) 0]
l i Il i
/NS sl dsy @ NN @l dea®
£ (f Yoy Y Y ()
Sl w30 ol 0310 Lt T JoSUg0 Hlisbus 45 o 35 8,ls50 5 Ao 12,90 wizy —TVY
ol barpo (bl dw Op2 vl ey @ il bgryo yhsl Sy 4 @
200 adé T oad i o] (bl Ry @ sl Skl OT ;5 9 9o g0 J& (ri 7 0 @
Y (O
Y
vy
i\

33 1 o vl ;¥ g0 Cdald .ol /iy o] Cdled Sl 50 9 ¥/ Yl Col il S 0 (50, duxe PH - YYY
—o/ Y

(107 mo ¥ 107/ T o F) Sl ooyl cllo il Az g 54 cadled Il
do (f Voo (¥ Voo (¥ Yoo ()

Gyls By b 53 33 Sy ;2 5l Joo 001 451 .aiiaan (B = 1Y) Chnd 5 595 sl coi iy HY 3 HX —¥Y§
sy 2yl 1) Ol alaS a5 HX 4y HY Jylono PH G wigid Jo ylas o YoomL
(log¥=o,Y 334
YV (F Yor Y)Y Y Y ¥ Q)

Slenslone plonit v



_Www.tahsilico.com A g5elrazd ojglice 35 o

Sl o0 oyl w306 T 51 iy elaS” ! 8 il g § ppT dxlad S ooyl ¢y 5 S5 YT
Soui el sty ()
oS &5 (Y
ol 00 )95 318 £ (V
SoilS aiSTy o by 2SIl Lt (F

auiuws| &g ()Y(g)

I

A}

Zn(s) Zn(s) > Zn"*(aq)+ ve~

0,(g)+YH O(l)+Y¢~ = FOH™(aq)

Fe(s)

Sl wyods 1y 0,85 Wil 99 551 51 oolisuwl b oo 30 S (5,01 J0 1y Jgkme raigs cdakd ,loges plas -YY$
(Sl 0,385 308 Sod 31 590 S Joko i) ;B Cudg iS00

e clal

\ |Cu™| Y90 il 4 .
) 1A
¥ ()
. LAe") jCu™|
ol e oS ly <l
Nye clile Ny il
‘ ! [Ag*]
e
J (f O
olsEtod ’ ST Hﬁ:-w:

Jokw emf(V) e plp o cu a (g e g 0,80 = auid 350wl GIJE Jobw emf(V) Hlado -YYYV
Sl e).li.i_ S99 .:)I..\JU.MA LsJ‘ngf

$9) o yii oo M go

—o/¥8 | +o,A | =Y,00 | E°(V)

YYo (f vEY (Y Y Y (Y YN0 ()

) Joo2 & 4z b Cowl ool aBll (5o, 3 51 YYOMZ (V) rolily Sod Y90 0/ 0 YD Jolmo 3 YoomL & -YYA
el plas” Jelo (2 led S,
(V°+(aq)+ Zn(s) > ---+ Zn”(aq) S oo plxil JolS al> oy g0 iiSTgtZn =50 g.mol_\ )

an [ am [ avy Tv) [ sobly gt sas
oWy | e <! .33} Jolxe ST

oo (F 5,5 (F ol (7 gby ()

Sl plot oo



Www.tahsilico.com _— gSeleard 0)5lin 35 10

ev\-"w)\) ‘)Jj ‘-JLEJ.) }‘ O )90 M HBr 5HCI <HF E)l{)b -rya

ol a3 T A 2 JgSIge @

! s ol 50 byl dw yo ) Yeo SO Jelo pH @

! YL S0 S 5 90 b dwlie o HF g ddaiii @

W2 JSld (5559 yu Wgm Wilel (o0 cdws ;2 sla JoSUge @

f (f YooY Yoy Y (O

faileaw ;0 « ) Sdlao 3l 0 )90 Wiz -V

22,10 392y Cuilod )yg0a Camb )3 bl @

g g0 JaSi (g n (5laR 53 ¢S b 5al STy 5l ol S5 e

IS o0 Sl b 5T 3970 41 ogb po glaR 50 ool (405 KU I o9 pdydski cde 4y @

il o Gl 381 Aoty ¥ Las coppl il sue (T 50 g ol i LS| STy S ool 005 S35y @

f (¥ v YO(Y Y ()
feawl SO0 suul oold w5l Waldto ceus i plas’ o ‘5|9S.‘9.p O sBg i g9 YY)
C oaeling (F ks (7 obgy (7 Sk O

flumwl G ;0 (SiOy 5L, 3 90 plas -YYY
A1 i wiVgeS sladien ailen Sg sadign ool LSl 0 ()
Bed god SBL Canl v LIl O asas (Y
Sl (J5Sd50 (slosal g5 (V
sl iy &3S 5l ol Sz (F

§ol o yoli S Liigal JgSdg0 8)L50 iy 35 plas —YY'F
ol o 3l (b 5 4ltS ()
S (oo 6 25 e 1 So S plawe o (F
el (05l 958U i SO sylo o L2 e ! (F
el YO 257 b sl B3ars ol s 8" ez kel Ol 53 Ojser o8l 2 (F

L gz 4 ol 3l i s FHCI(Z) + Oy (g) = YH,O(g) + YCl(g) . K=o L.mol™ (geSTly 4o =YY
£330 oy Gt g Jlti glrtsler 9 (g yidis T coolo haS W90 CALE (435 il py 90 b g Jole ol sha 331
HCI L3 (f Oy «,lad (¥ HCl (o> (¥ Oy o> ()

Jolay iz 50 ST .Cowl 00l 3 )lg dudlgui6d (5255 9 (3G GBI I (gludlo i ;0 (6 i gy By S 0 -TY
ol bl g2 (IOl bglio )3 dadlaw ()90 55 Jao V g o I Jao 00 conias iiSTy p» 3l Jao o)
(CSy(g)+Hy(g) = CHy(g)+ HyS(g) -39 43130 dotas) Saml phat LY .mol ™" o 5 Kyl
yYaxye (f VYOx1o® (v #YOXY (Y £Y0% Yo" ()

Sl plouil  Jowe



