gs'bl?.) M°5'9°

[(n‘)h,wzg,:saj

“‘4? o

| =

[ 1FeY 30 ¥ oyl

olaid (ygue 3T
o § 9L, pos b ;T 09 5

2955l Do g O 8 ylows (31 6 8 9 Oy Pole Swlo 3T 09 F (ol (g0 3T (Sloiol Sgo (ylgis

ST o | oyl B | oylow 31 | Jlow oo Slxiol 190 W9,
ado Y. Y. \ Y. Y bl \
4ads 10 Y. A \e ¥ e Y
i85 10 f. " \e S’ Dol Y

. & f | A
s 1) \e f
e ) Y awnid




«\F+Y olo ya0 Y1» (9037 ‘({; .

oLy o2 3180 ol <
<oV ) PO H199 (o » ~;

B> VO 15295 frawly O

o O+ 2Vl JS 5lass

@b Oy | Jlgebilad | Jlgwoles

v \-v. v

10’ Pi-v. |-

10’ Y- |-
¥1-0-
ol-7-
vo' V-5

10!

ool ol

Ossle S LalS— ST s ( om Sliwsls jalb- e Jsle (5509 craliim Yoy Sgaune 53T pudiis 3l Sazen yual
PUSS Jasrslez—oal3 815 Lo pule— Slae Yo (s 40

9 35 goanm (S5 595 L - (mlils OlgmS = Olais dazo- Ol duols (puidh (s aues Sazeo—igamags] Cpamc puol
PY-LHRWE SR PRt VI SgUo PRl - TR Wt It

Awid

S Ndsuain e gy 35 g )13 OlgsS— JS'$ Lo - igamags] Cpam pusl LS’ Ol

[olilisul g g ol Sadis S

LS’ OLOb

Awdid

Y bl

o9 pb

b9 IS g

Pozmagl Gauw el

03130315 L pule

B s ol

s> Jole
S¥gko 313 40

e Jole
SXigho 31> 40

haa,de s34
LUl Jaw

Sl y1g 095

wxbe yils

wule pils

o) olale
e 399 Ll

Sl g
Frebady

Pyagl s el

Cyagl Gaw el

s Jole

W39 Jgmwo

G328 O 5

63208 Ol 5

SNl Ao

S5l Wiwo

sNske 315 00
oalj e S
ol Lia 1095 330

oslyall s &l 55

S5 Al 14583 Jyions

o8 Olygw

useileals
uole adgn u.:l.'nl.ﬁ ul"u]gnl wale alsis
WA-FEFY 1ali — APY T — paloandd 9 Lo i Ml GLLA 3535 o i3S




e 4
ngn '_lu’ ™
3 J"o“f,l,».

Y dxsuo ol 5 23158 olais! VFo¥ po0 ¥V (9031 = (V) 8595

[ daBo Ve : solpiiny g BY B YV sloaxiv t@ili2) (llus / WY 6 AF sloaxio@lis) (ool /1Y 1) gloaxino 1@l Y Ul

Sl plaS 2 ladio .ol @l G Bymo £={(1, V), (a,8), (1, a" —Ya), (=), F)} akl, -
V(Y Y ()
Y (F -y
Tall y = X+ [ -V &b Lwld o Wiled o0 SO plas -Y
(=0, =] (¥ [, +e0) ()
(= ,¥] (f [0, +e0) (¥

a—(x—)" 5 [x[$)

fewl plas f(a+b) Hlade  F(X)=19 (¥ Ly &by =Y
— 5 |xX2)
X+Y x|
A\ o
Y a
—(f RS
Y Y
X+Y x' —ax+b
fewwl plas" a+b+e Juols .aiced g9l g(X) = 9 f(X)=——— &lg5 -¥
X+Y X' —Yex+4
-Y (¥ AQY
Y (f Y (¥

Sl wilgi o o108 Y = F(YX) =¥ &b Alayls il [£, Y] 9 [0V, Y] csp £ as @l 55 g aiels ,51 -0
Yx+v (¢ -Yx+vY

Yx+0o (¢ -Yx+¥ (¢

20 9 I &l (1050 (e Dgumo b Coluo bl Sl U g(x) =F(x+Y)+F(Yx+Y) S .canl s b f -5

flaw! plas” Olaiseo
f
- (¥
v

Y (f

wlwilxo plxi! Jxo




4 -
ks
4 ¢axuo U ) 23190 Solais!

VFo¥ po0 ¥V (9031 = (V) 8595

fanl plas f(%) Jlodio F(x)+F() =
X
Y ¥

D
s

Vf

—X+7
X

qgle £ s &b j0 -Y

- QO

Lo
Y

Sl 0l oy (o 4 4y 35 plas” 5o F(x) = % & Hloged 5l (Sl -A
X+

<

]

<

g =X —YX+T b5 Jogod 4y U mudd o0 JU ol 4 0219 ¥ g ez aranly ¥ 1y f(X) = X7 —ax+b &b Hlages -4

AY

Yo (F

fewwl plos a+b Jolo .

Yo (

f (v

Y=YEOX—m) ) 2l 5log0d 59y A i Al G ol plaS M lodie y3Slas il £ &b Hloges goy A(Y , 0) dais 51 -9

Y

VY (F

AQ

Vo (¥

wlwilxo plxi! Jxo




b 3 w5198 obaist VFo¥ po0 ¥V (9031 = (V) 8595

v ol o1aS g(X) = F(YX—1) &l log0i Cawl o0ud pmoy 315 S5 33 T 2l Hloges 1)

Y
¥ Y -y \
X

flawl plas X jeo g E(X) =YX =V o F(X) = X+Y| ) &lgi oo y10805 cy jguamo mhaw Cole -IY
L AN T 2o
\i Y ¥ Y

\

§ i S O 0

igsese Y 4 amly o T 51 g 90055 Jasio s 90 (50908 9 (Bl (Sliasly 1o 1y o903 s 9 magss0 Sonsly Seans 2y 0ty S lazd ()
, )
S n e ply 90 (B 5 sog0e Ll )3 1) Jlogad s 5 prgsier Sl 9l S 9 Vel Tl (F

- . . )
‘299 C.u.u‘) »‘5&5.30‘)"#35&;.'4.&,.&)4‘).3 9o 6.33‘3‘5‘3945 ‘5L’2.~:|)).> ‘))‘ég.ejwnsm) yl—i »‘5 ; ‘..\.’2.1‘(\"

‘9P yl.g &‘5&'3@4‘)@»4.3‘.\9-‘3 300“\9‘“3["‘0‘3‘.‘:‘5“]4““»"‘.“23‘)?30 sﬁélsso,.o.c le:\.mb L |) )‘0945 LAZ.}‘ (f

wlwilxo plxi! Jxo




B L
LGk
; "}’p-‘-’- ¢ dxivo b 3 w5198 obaist VFeY o0 YV 905 —(¥) 8599

(o 15) anb plaS 51 2(X) = AX—\+ VEXFD @b 5loges kbl (sguie 90 F(X) = VE—x" +¥x" +ax+b b &uls ;51 1
FasS 0 Hgue Whasiso olSiws
eolez 3 Jol (¥ Jol O
pow 5 poo (F P9 5 Jol (¥

Camsl pIaS X jgmmo o T gl Hlognd cyms gk eorbune sl 9 yia (o 5 F) il b f(x)=x+[§] &L 10

(o oo s3> oo ([ ])
ACY Mo
a(f e ¥
Slas o[ 1) Sl plaS € yfonio il 8> 0 ;51 ol okid oy 325 JSib 33 (%) = X [xX] —[ax] &b 510903 5 Gtomd 17
(! o 53>

" = O
b, x g—\ «

W
Y

o

-\ (f

Y
(onsl geazeao 35 Sloi o[ ]) Sl plas [vx]=XT+\ Wolre glools> olasi 1Y

f @ Y QO

5 (f b (v

wlwilxo plxi! Jxo




B L
LGk
; "}’p-‘-’- Y dxiuo b 3 w5198 obaist VFeY o0 YV 905 —(¥) 8599

Vo Llax jome cqa 0 oS (o0 4 B LY j9om0 41 Comnd (o o3 (o0 JUHI (sl s o lg B 1) £ ol loged -1A
Wbl Y = VXTSI = 9o ay il @il Ao ST e o0 JUH ol 41 9Ty B aled 5 9 oS (o0 o
flawl plas f 2l gl yoo & g0x0

Y (f A\l & '\ Y@
Y Y

\ e
Flaw! Hlogos plas” dl y=Yf(—;x+\) XU H10g05 0l g ygo a0 Yy =F(YX+Y) =) &b Hloges 51 14

Sl Cawyo aloly plas’ .Cawl 0ol puwy w3 BJSCL jo 8 g f &b 90 sba,loges -V

y y g(x) = f(+[x]) O
K N g(x)=f(\=x]) (¥

-v : ' : :
: _\/\/, x Ty F g(x) = (- |x|) (t

gx)=f(r+x]|) (f

wlwilxo plxi! Jxo




- Ll
LGk
; "}’p-‘-’- A dxivo b 3 w5198 obaist VFeY o0 YV 905 —(¥) 8599

135 A slboamin (o b 38 g b w30 bl 6) 1S 9,15 g G silo 2F Awiid

[ 45550 10 o lipiioy Cdg

feawl Cawyo o)lgad ) dulg, 3l olaxi az (bl Juds> goue T g o yloaw C g B (A 51 -1y

A+(B+C)=(A+B)+C (I

A+(-A)=> (¢
rA=rB=>A=B (¢
V(Y o ()
Y (f Y (¥
my+na Jools il B=A 5 gk o il A 510 s 15 0 uB=[': X} p A=[s: ;::} ot 5o 93 YY
fam! plas
=Yo (Y -Yo (0
-0 (f Yo (¥
Sl plaS A i yilo sLasl o & gomxo ol T cosly \“A+YB=[::~ \J P YA—\“B=—&[° _\J S-vy
Y (Y VYo (A
VY (f VY (Y
Yy Y v
Sl plas AB o ylowadbb BA=|o o | g A=\ Y Y] 51 -¥vf
Yy Y V¥
[#] « b oo ¥ QO
[*] f by vl
A i'—) ;=]

ol by i by =qi4Yj 5 P> gay=qvi—j ;5 i>] ©yeme e B=[bjjliy 3 A=ajlhny oo Sl ST -V
i—jhy ;i< i i<j

Sl plaS AB g yilo ol yhad gbadslys £ goco il

A Y fQ

VA (F 1Y (¥

wlwilxo plxi! Jxo




0l 5 pro 3198 (olaist

VFo¥ po0 ¥V (9031 = (V) 8595

- L
LGk
? W6 q s
Y

E9ozx0 § Yl s ylo C ,51.A+YB=C 5A—B={ \

‘" I3 . .
} =0l B g A Adjopd g o0 i yilo 90 glp TP

fCusl plas € flo glaaslys ggomo b Y 2lp A (o ylo glaaslye

A (Y
-F(F

Y -

70

Yo (¥

Y VoY Y e
Canl plaS Dlag; Jols> bl oad iy i A=|Y o [ Lo | ©ore @ A=l Sl ST-VY

= R
VP (Y

A (F
Sl oIS BA (g yilo &3150 (3595 )31 ctibly (655 (g ilo AB 3 B=

A

'Y (F

ABC wﬁ'uf)%owdlbqbée,walfciu.\é.ai’:lgC=\ ez V| gB=|Y¥
Y

fo (Y
Fo (F

a Yy )\ (]|Xx

Vo O

VWY ¥

Yooyt
‘A=[ \} S -YA

ol plas’ Qi LOlgs ggomo b -0 plp [X YX V|=F o =Y |[vX|=° Aol bOlgz ©po ol 51 Y

Y Y a ||\

-y

Y (F

Y

V(¥

wlwilxo plxi! Jxo




- Ll
LGk
; "}’p-‘-’- \» dxiuo b 3 w5198 obaist VFeY o0 YV 905 —(¥) 8599

[aaga\é gy B AGY sloamio 1014 3155 b UST s’ Sldly I
...... GO YO+ TP sus geuines (G309 YO+ TP due olF oyl sl of gous %+% due g S dus g3 B g a0 ST -TY
|
LS -Los (¥ S5 -5 ()
lysS - S5 (F S LS (1

“aw‘s»}o)@JwaA.bal)plu\SC BB A G@’Ui.c,wmo”.o)o -Yy

ANB=ANC=B=C (¥ AUB=AUC=B=C ¢
AXB=AXC=B=C (f A-B=A-C=B=C ¢
A . e A
Tall wilgd oo plas £(x) dasls .cawl ) oS 0,5 0, Gl p (b (2 Jlo X = Y Sae -YY

€] KF p F(X) ol T sl K5 x 5h
f(x)=x"—x+a 4 f(x)=YxY—x+\ A
f(x)=rx —x+v (f f(x)=x" —ox+1 (¥
fCaml 35l 0,35 plas b q Lablowds G iy g q 8yl 9ga,beEZ S (b8 -YF
«q: adl e gz oue da+Ybh»
ol Z95 a" +b" « ol zg; ab (A
ol zg; Ya+ob (F ol zg; Ya+$b (¥
Sy (50 st Aasly plaS ay (S5l (g 41 ) (Sglwmol ST )0 .ailly il Suc g0 Y 9 X WS (2,8 YD
xY+yY 2x+y—%
=N +y-) + & +y) 2 (¢ =D +y-) 2. 0

(x—y+) +(x+y)" = (f x+y—-)" +(x-y)' 2. (¢

wlwilxo plxi! Jxo




; LA
LG, o
e\ axiwo ol ) pa8lgs olais ! VEY o0 Y (yg03T — (V) 859

Y \
+\
?wlcﬁ% oo A={Ye,Y),YY, .., o0} dcgomo )l N gxub duc o gljla -Y#
oy (v oy (O
0o (f of (¢

Sl a5 Jlo 03B 5 plSsl 51 S plas -1y
Ll KF (g038 « K5 (gous ,0 LsS vus o s ol (A
al Jol YUY L YT =y olael 5 (o Blas cn asle oands dae ym ll 4 (Y
el Jol 689 M il Slacl Las ol 4 YT Y sue (¥
INCEL PPN KW Ja+b =+a+b i, o b g a aube anb sac g0 o (F
foditand 93 I 1) (S lac 31 Sl az il (6,503 a5 b Jg Slael ylad by g by Wby g s (lsac ay g ay <@, 51 -YA

® (a, —b,)(ay —by)(ay —by)

® Yaa.ay +b,b.by
® (a,—by)(a, —b,)" (a, —by)
® ab, +va,b, +va.b,
¥ (f ¥ Y (Y VO
(me N) Sl 68> 2" +b7 @l o8T il ab = (Yn+1)" +(rn+Y)" 51 -vq
855 o)lgen (¥ T oolse OO
3,8 2l 5 zaj 28 (F Jsl e lgen (¥
o 2 st Al y S 4 4ol gl K laie JBlas o iS5 Wil gy a4 2" +bT +k' Za+ab+b goluwl LSl yo —F-
Sl plas il pdy culS 5 Jol o (olod g

Y Y ()

%0‘ o«

wlwilxo plxi! Jxo




. 4 _
|—‘(:' t;:'—]"j'/’ ;
U“;? \Y dxiuo by 233190 olais! VFo¥ po0 ¥V (9031 = (V) 8595

[ B VD : ool g TV U A gbaxio 1T WS 915 g alid (Il andd — JY il g (cwikid S s 33 2 ) Awviid

Sl Gy 0)lg0 5 s g S Az 3| S pluS .ol YO wip A Agl5 cABC cuin jo -F)

sl ABC &ltn alis oy 5 SsS BC als (¥ sl ABC clin gl oy 5585 BC ol ()
as ABC s alis oy 5 S25 BC als (F at ABC &t gl o 55,5 BC sl (¥

SlaTiaS 43 0,1 929 azmhuo )3 alai duw Y 9 X oo plaS (gl & .cusl (P ko ()T jlusly ¥ Alold 4 M Ak g L b5 —FY
Codl Yy plp M &k 5l g X plp L b 5l b cpl 3l plas p» Alol as
x=1,y=1\ (¥ X=Vsy=vQ
X=)4y=Y (f Xx=)yy=¥%

Sl plaS 2l ko onl colus .l Dy =D, 3 CD =14 . AD=18 .BD=1Y .ABCD _2ls,l= ,5 -FY

C \WE (O
VEF (¥
B VAo (¥
V48 (f
\
A D
~ B .
£2,19 51,8 LS o (ol slog i f (SN Joxa Caml 5158 Ll 85151 o A =4 C Aaly LABC i 5o —FF
C,J:.ao”,g(\’ Cab.acj)é(\
el 8yl el au o (F e glawly 51 S 059, (F

4S gygbdm oS a8 M dhais jo 1y AC als (BC als cuaiwsges (51 .cawl 0 plyp B d4l5 8510 (ABC edio yo -0
Sl plas C dyglj 55100 o8] caitll AB=CM
g+ (e g =2y g+ 2y g =2y
¥ \ Y Y
pow &d 33,19 £ Jsb pln ¥ eals 93 ol 1 3,5 SLoEl )l Job £ gomo 5T .cunl 10 5 IF ol 55 slaojluil (2lie ;5 ~F5
Saw] pIaS pgw &l &31u5] bl Edio (s

YE(F YYIO (Y Yo (Y YA QO

wlwilxo plxi! Jxo




. s
|—j(:" t;:'—]"j'r’ :
U“’p-(-" Y axivo by 233190 olais! VFo¥ po0 ¥V (9031 = (V) 8595

d Lo 095 1 A 51 o g0 sy Boueld (slg0 1y 0 Lus ol yhad 505 3 Alai 5l sl Vo 5y 5eld Jobo b (gldijen yo —FY

Yo

7 (f (¥ A Yib (A

BM AN
Sal plas J..al:.»‘..\..;'blgA—C=% 5 ON=O0B 51,5 JSi 55 ~FA

B C

BDC

f
A C —
i

(f

U oS 0 oy DC b 55190 1) MN Lol conl CD als g9, Bly5ds &ais P g a3y0 K3 ABCD . y) JSCi 55 -0

flawl plos” wlw ME+FN WS a3 F g E bl jo cui i awly BP g AP gbalaso,l

PC ()
A B
AE (¥
BF
M EE N «
\/ BN (f
p P C

wlwilxo plxi! Jxo




B L
LG YTk,
; e \E dxio SOy w335 olaist VEY 0 YY) (g3l —(Y) 859

[ B VD ool g PG sloaxiozno g 2 Y dwaid

o Gl 968 55 SR JLiS 1 49 1y 45 gooo 3 (Fo GO Y awcid g (B+ G 1) Y awcids J1aw 48 gozo g0 31 20l 5 oyl 3 90T Liild

d=2 AB gd gl abbopwls g A dali j0 osdipuy whoo d b5 Sl opmld glads plp AB g0 ple SO 50 -0)

el a4
Yo (¥ Yo (
Q0 (f Fo (¥

Tl Caw )0 0,lg0d abal ) plas” (b eMSYI ggluco MPT ko ;‘ oy ISl o oY
AB=BC (\
BC=CT (¥

AB=CT (v

AT =YAB (f

Sl plaS AB.AC Juols .ol A &yl) jhuos AD «pj JSo ,o -AY

A
B C BD.BC (¥
‘k o
E AD.AE (¥

1 o i oxldoazs @iy 5310l ply w018 K 30 bloo pliiin calodi gl o 53l wbly cos)o =a 51 —AF

Sawl 0 s of

\
—a (Y ya (\
Y
\
—~a' (f va' s
Y
Sl 42 55 i BDM gl 551031 .causl 031 48 BD g AB=AD =YBC ,; JSi ;5 ~00
YVID ()
YO (¥

Yo (¥
YO (F

wlwilxo plxi! Jxo




L
|—‘l:* t;:'—]"j'/’ ;
Uﬁ) 0 axiuo by 33190 olais! VFo¥ po0 ¥V (9031 — (V) 8595

po—w S ply DN g BM S g5 sl Jsb £g0x0 g A=p STl e3YI55lg50 ABCD (2bs ez w3 JSCi jo -0F

ol 4330 wiz EF oS 85050 coisly 0,915 baxe

A
Yo ()
D B
Yo (Y
N M va (v
E F
fo (F

flawl plas’ DC Job .canl wlow ol 98 o AF Liso,l « ) JSC 0 -0V

R
—
v

£

'Y
v

\f
v

= 2Blg bLE L adijgd (weiy dold oS .ol bz (slo plo p % 9V slrousld Job U mdludl sglucio 4dijed Sy -OA
ol plas o o baxo
At Ay AP ' ()
¥ Y ¥
o oLl ggluiio &gl PISE Clio SO g puld (25 (blmo S plo gladh g (S0 (blro 8o glad ST -04
C ol IS Eulio oy 4nSlE EMSI pulii )l bloo 5yl glad sl F4YY g Fova/y
Wy (f f Wy Y ()

sl e 0018 98 o35 yelllas Job S5T .ol Loy (A51s S yiciin olowo Job il p1 dw 0213 95 (o2 )15 S yiion polowo Job —5-

ol 5SS 610 glads il a5 60 Elad il §SooS bl glad

T T LI YO
¥ Y ¥

wlwilxo plxi! Jxo




gs'bl?.) rb-“':)"9°

(Y 51) Y o lois do 5ds

*
>\ 4> w8
«

Y -0

1¥eY 30 ¥\ oyl

olaid ! ygue 3T
o § 9L, pos b ;T 09 5

2955l Do g Y5 8 ylows (31 6 8 9 Oy Pole o 3T 09 F (ol (g0 3T (Sloiol 3go (ylgis

SFab o | oyl B | oylow 31 | Jlow oo Sxiol 3190 T

@Y As 7 Y. ¥ \
. M | S

s 1) \e Lo Y
Voo Y Y S

ads Ve 1L 149 1o ¥ cond v
\Y. " | (o

4&550" \o L f
¥ 13 Y o




\Fe¥ olo yao YV» yoo)T 2=
oL y m3 3199 (olais! &6‘
i ~%Z

o O+ 2Vl JS slass

SFEL Ok | Jmbed | Jlgwolas
ro' 1-A- y.

A-4.

R
5“&9‘:’ rﬁﬂ—é'}@l’,) Loy demme duw— Olow sl (e doseom Slais Sgaun— s 5L Lb)gls—)f}); e i gl Lo Hlage
(P9I—R0 m_n.,—A_i,f Lb ple- SLS (sibhian— a8 mwsmo— S50 53 392 3iod3Ne L 593- (531 jumi W
w9 Vool O3S oiome— (530 rL.o—‘_;.sl.‘“u PB[SM

Lo pub dgtuna— (59l oM dIgeads SMaom Silgud s 459 dmas9zles Olow-Olaile suah Lol ygy Loy oz sou50le 90
b g el (5 S i g S SLS L e oub (s pual

[l g g ol S

-

o o8 P
33 a0l P
WS> L))yl :

pie 031 hema pu dazre St 59095
ok G el

sils) obale
Ssbwil g

stoin uelsis R R
Fread,

[ - ES I e

R s Jsfe
G2l Ao Syl wiwo

¥k 313 540
033 & U“fl“
ol agll 14,385 Jghus kol e 1095 00

o134l b il 5

ot Olygw

ugeajleg)s
tolc wadgn h:_a,nl.i v jgal el abis
-FEFY 1oali— APY M — aloandd 9 Luo o oMl QLA 3635 0 580




B L
LGk
; "}’p-‘-’- Y dxio 2l 3 pas 3190 obaist VFeY o0 ¥V 905 —(¥) 8595

[4&59\6 g3l g 1B glaazino H(glo) —olKo 419 g0l oS 4 Slalid s g Ll B) Cunly b 9 o5 g 3F S b

= I &S o Jol Al )Y Ho I oo ol g ool (b Cdlue JS el 1y SO @alko o Sy (loy — K0 Hloged —F)

¢ aw!

' (

t(s) Vo (Y

Yoo (¥

Yooo (f
o, elw ez o v/a? bwgio Gud b Vo8 Lo j0 g WS 0 CS > £9 A Al S o () S0 Gollo —PY

(M=Y) TCawl abl p o B Sl o3b (pl o I o ol wgio Cus yuw 831051 .05 > 0

ARAIPY Wy O
AQ ¥
Y

%(f W

Flam] Cawyo S i (ol b alaly 50 ) sl jlolowi dn .ado 0 LA 1) (S pxio o) — Ko Hloges py S0 —#Y

xX(m
(m) el 03,5 e e Tae 51 L Y S e (I

\. '--7:\" """" /. el 68,8 pss L ¥ S oo &S o e (@
o L \r te o/ t(s)

/t\ ty \\E/tf'tv el =Yem il oley J5 50 S e plral> (o

IR A :

Ll 08wy o 4y L Y S e gus (&

Y (f Y (Y Y\ (Y fQ

wlwilxo plxi! Jxo




; s
LGk
U“’p-(-" & dAxuo by 33190 olais! VFo¥ s ¥V (9031 — (V) 8595

83001 (3 ykeS g oy yiiions SIS 51wl 3§ S Bllao S so 5 yo ol y b5 (59 4 S yxio o — oo ylogei —SF

am by L5ty ilo3 33 50 buwgin cas pus ckidly w? Xy 9%y 6B o ks 1 5 e oyl buwgie Ca

X
el sl o yo

Yo (N

V0
—
f

4
7 (f

i..\._.g.o)'l O ytxio 90 bamwgio (GUST 590 50 4 35 plaS LCawl 00l pwy B g A Iy 90 yloy — (S0 10903 (g ) Sy —£O
€l G 33 (S (o0 yge (380 o 31 45" glaiodd G o

x A
B
/ / ool ity A Lsgie gas5 )
o t 2

Bl oy WilgE oo 435 A 5o Lyl o8 4y aty (F

9 \°°? Cml e i L e ylod 0 4l YO “°? ol e b 4l Yo g WS (o0 &8 > Canwl) baS (59, (S ke -7

m

J=5 50 S i Jwgio e pw 83101 9 bawgio (i oS o0 S o Jol g M 40 e S ol e jw b 4l O (prw
faigh o0 4l pr o Wiz i 4 25 ;> B
VOO NPID (F VPID N OID (Y Yoy (Y Y o¥Y QO

Xy =AYM (LS do bty Adaoxd j0 g S 0 US> 4 £9,0 X jeomo Cg 50 Xy = —VAM 5% 51 £, ) jo (S o -5V
39 4 35 pIaS bl oy tawgiio s uw 831001 31yl Ao yd Fo (S oo bawgie (g oty Uty Gloj 53L 4o 15T .oy 0
2 oS el 3 B g0 ey 3l 93 5 y2xio) S cannys Ll by Uty (Sloj 330 50 5 yie (il 5 > 3590
(] o (S0
ol S T 51 s 90 Jl o by Alisnd 5 S i (il
S (0 S )l 98 ST (S e (e o S (@
ol M 5 o S s ]y I i 4 (gladaki g0 ALols (o
Lol VAN 5 1S Xy 5 51 S yomie Lol g S e 4o (O

< “P e (f < o | (\" O o (Y < | (\

wlwilxo plxi! Jxo




2l 3 pas 3190 obaist VFo¥ s ¥V (9031 — (V) 8595

wgin Cae puw ol ol oy =198 Alazd 50 510905 o (wlow bas g udd o0 LIS 1) (S i loj — e Hloged iy S —FA

fewl 1Fs A jo Cuc pw pl p iz VP8 U Joo Gloj o3l 50 S e

x(m)
Y
. -0
= \
1 o . ;
AT -«
° . t(s)
\$
Y ; «
\ (f
Tl Caw yo 8590 plas S o (w6l -l 3 S0 Gallao (S o (yloy — ()0 Hlog0d —£4
X(m)

A m
| ;— ).3‘).3 d=Ys Z.Ié:d)a Sy (\
S

A m
Sl ;— ).g‘ﬁ t=Ys :\Jé;d)b [ 4
S

t(s)

m
ol 0— Pl t=¥s B t=c Sl b5l ;0 bawgio ey 85l (¥
s
m
Sl 06— plpt=¥s G t=c gl b5k ;0 Jawgie o (F
s

83lal caisly ;? bl oS o Jol &l B 5o F yoin bwgio o5 ST .ol y13 JS0b @allae o5 yoxio o — oo Hloges —Ve

m) Clawl aill g oo oz S > Jol Al O Ho I yoxio Lawgio Sk yuw
xX(m

fIf Q)
AMboooooo

/_\ t YIA (¥
s (s)

YY (¢
Xo

VE (F

wlwilxo plxi! Jxo




¥ dxiio ol 5 23158 olais! VFo¥ s ¥V (9031 — (V) 8595

[@sé" gl <9 Vo b Y glaasio ST ¥ S d l

cleaal oo ol o iwl a5 o B Agwwsw)Adq()WiM)O adadi 31X jemmo 59y S @allao S o -V

......... S oo 50 510 19 9 eeeeeeess ST 50 S o
B el o0l Cugz it L G AT ()

Q A ) ) -
______ —>—--A—------’(2§ Sl 00l Cp S b SO =Y (Y

s oolasc%mis.Af \

RLI IR ae?m;:.—vi (t
ty=AS g t=Fs Ollind 10 g Coml 03,5 £97b X jomme Carko S 53 Ko Tuo 3115 095 <8 1> o Tuse 53 (5 oo VY
Wbl 03,5yt Hb Sy b I yomite S > g Jol 4l A Ho ST.0,08,1)8 Xy =Pm g Xy =V em gl 50 i @

Sl guono lalad As U Fs o) 830 sl 25 G b 3l Slowi 4

el X jgoe Sz DS p0 gl Jlop (@ lse IS s 5 a3l Il 8 Sl (55 ()

el X jaome Cadie S 50 0)lg0n IS0 Lo 5 (o ol 03,5 odi &S > Cgr Sloj 836 cnl o (&
¥ (f Y (Y Y VO

Fw! pids LAy 35 50 ol (oo ilo) (glaojb 31 SO plas’ 50 lawgio (Gusd .l p 3 S Ballao Sy yloy — (3K Hlog0d - VY
Ysb yao (

7Sl3}.é..a("

VYos5 Ys (Y

Y 5\ Us)
Ves b #s (F

3l eud b cdluw el x=—t' +5t—0 Oygo & ST 50 WSS 0 &S o Canly b3 (69) p &5 (S i boy - oS doleo V¥
] o Wi oy o0~V 4 (3T 0,10 2 45 (glalized G (4o T

YE (f Yo (¥ YY (¥ AFQ)

Sl plovt Joro




Lo
%, ‘-5'/’ .
L?J B e

0l 5 w0398 (olaist

VFo¥ s ¥V (9031 — (V) 8595

)‘)J XY=—bm9 X\=\m bl_o.;)\) h.'n_w).’@ tY =\os§ 9 t\=YS 6&4555’)\) ..\.25‘50 JPW')de)ﬁdSé)M -Yo

Sy =c/Yom/s (Y

Sy Sesvom/s (F

Sl plas Lol 1 4l 0 yio oo o ty gty Alaodd 93 (o )] Lwgio (g 0,10

Say =c/06m/s ()

Sy 2e/Yom/s (¥
(il 03,5 yuodd wigfy 8 U =0 (Floj 83l )0 I poske ca (530 523 oloj — S ylo90i 5o V7

Sl s g 25 ool ()

SIS s g a3l o (Y

GolS Toaza 5 (al33l s 5 p1lS oz (7

Otz Toazme § (215 s 5 Lial3l ol (F

sy ot U jio Gl a3l j0 ST el X =Yt —AtH\Y Ojgo 4 ST o conly b g9, & e loy — Ko Aol -VY

Tl abli o yio o Do o] 50 S i awgio (GU5 (Wbl Yoo S i bawgio

A4

ty =1 LSty = Y5 0300 50 lawgso oo plp t =178 A jo s ST .Cawl iy S @lle S e loy — Ko 10505 —VA

(ol t=17s Ao 10 510805 o (wlow d ba3) Tlaw! pidd &l Y bawgio € g il 9 Wiz Jol AU ¥ dawgio Cas o il

x(m)

L 2 Y

gol--

I
o Y¥

VY

t(s)

- | -
~
—

‘|t o |t —«|-—
2 =

~
-

oy Job oylgen a5 oy 53 43 5 yoite biwgio €ty ol X ==t + YY) Oy 41 ST 4o I i yloj— 5o Woleo V4

Sl 4l g yito dir el B > 30 S i (390 o] (30

o

S o ty=Fs Al L5 —fm/s bwgio uﬂlgmlg‘soﬁ=\ofm Wygeods t=Ys A yo o] (e o g a5 Sy A

g eloanls 5ol 10 Ko HIo 5 .aBS o0 aold] 395 &S > 4 HM/S Lrwgin sy b Al & oo a3 o3 51 ey 9 9SS 0

/YOI 4 51 (F

Y/ve1 5 \P1 (¥ Y/l 4 51 (Y

Tadeolas ST 50 o & Cwly 3l o o <S5 bL Gty =vs dbad 51 I oo lwgio e

/YBT3 V81 ()

Sl plovt Joro




- L
LGk
; "}’p-‘-’- A dxivo 2l 3 pas 3190 obaist VFeY o0 YV 905 —(¥) 8595

[4&50 10 s oolpaiay By YY) gldamiuo 35050 Il g oS3 jud 2} S b
P P
EPTITPAL

S gl 303 5 R i1 &1 1 4 gacna Sy (140 G1) ¥ S350 3 (R GAN) Y S35 s a6 900 99 31300l 3907 10

e P

(81t 3 Jimo 33 3 g0 1oy (STAIBIS (rpn gebans 31 5y Do AT 30 S n 5> Yy yb a4y V(50 b &5 (G 51 A

£3,5 A po ()lgi (o0 325 LS 51 Syplas 5l dlgls w5 >

S sas (¥ gl 539 (1
b g g JglS 59 (F lgo Coglin (V

€018 il 395 o059 514 & 25 ST SIS 31 Ky ol ~AY

k kg.m
S = U (v B = oy O
m.s s
kg.m“ 1 (F kg o3 CF
= (_‘;5 = 5"
s m" .s" ’

Tadd g0 lid i yo a oode (6 1050 3l eoliwl b g yiog 3o o 11 1) 0gil TIA 4y 35 plas’ —AY
YAAXY o (Y YIAXYeTY ()

Y/AAXYS (F Y/AAXYST (¥

. D' .
feawl (oS az oz 31 D s Cdluw oz 31 C g J&s iz I B g iz 31 A ‘A=BCY 9 b dlly 0 —AF

p (¥ ez ()
s> )l Kial (F o> oble Kl (¥

Sl o o Wz g 39 ] (55 03I S Ll 00,5 (6 puSo il o /o FFEm ) a8y SO Cuolird ((Jliusmd) (08 oy ) S —AD
\(f ofV (¥ ofo ) (Y ofesy (

- _ k
== ol (390 68> x> Wbl VAo Z 0,5 oy Sl .Cawl VYoo %
m

oi‘slliggAcm Sl o 5,5 Sy oo glad —AS

(M=Y) Tlaw! xS0 yio Slw

oo (¥ boo (Y Yo (Y Voo ()

wlwilxo plxi! Jxo




L
|—‘l:* t;:'—]"j'/’ :
U“f.(.). q ixa 2l 3 pas 3190 obaist VFo¥ po0 ¥V (9031 — (V) 8595

cdle ol 0 0ed o0 Jooad \/ai‘, B2 b sl O b yS ols cawd 31 51 50 canl \/\’L‘~ ol SE= a5 b AV
cm cm

Sl oo Bl wuoyo Wz &l px>
Yo (¥ Yo ()

fo (f YO (¥

(g B 0 bl Lod) Tl yid sz ulo (les poxe U0S o puds Fooem' (4T poxo (oS plp ¥ 1y oo oy B9 —AA

/A (Y fIA ()
o/YF (F YIE (¥
kg

Sz 5 Afeg o> 4y g 3ld dxlad S )5 .w.g]d.‘;.e'u“)\’ooomr SEz @ mlo 3l Yoog ladie Fooem' oo 4y 8,5 1o —Ad

. D b L . g
£ogd o0 2y D50 5l @lo p 5 wix iy 8,6 S 1o (ol @1, 7 —
cm

YAe (Y YAe (V

oFe (f Yoo (¥

a 3 . . \ . \ . 3 e A . . ¢
ﬁ)ﬂd,bjd)‘B é{l.oWﬂ; gA (’:’-L”W)'Z .Mﬁ.)‘;odgw‘;‘bd)bgdd”éb]; 5A é{l.o5¢)|@LmS.1,oR -9

: e ey gs e - . g el o
Logob LK wigh b 0S5 b zobo 90 3 (gobume I b il ¥/ Y A b JEs S .aigs
&lo 95 byt JLK wig balio ;50050 b @alo 99 31 g9l 052 51 KA &l JBz ST .aigh o0

il caaSo o il y1 ) Wy oo k(39

¥\ a5
— - 0
af "
FA A
— (f AR
) A

wlwilxo plxi! Jxo




- L
|—‘(:' t'/P—]Uj/’ . -
UJ:-‘-" \- d=xiuo by 33190 olais! VFeY o0 YV o3l = (V) 859 3

[agam ol g TY U ) sbramio 105w L 5SI1 2Y S b
oo e e e e e L I
EPTITPAL

e P

GBS rrenn 6U g Sl Iy g i35l veenn (sLoyg Sl SIs e ille oy ol A3yl b 1y 5 e Alee 5,51 -4
b o0
Sy Ste sl
ol g0
Aol adgd —az b - glaan s (l
& ol
LS
.y bl -l - Samdl (o
Sy (shie L]

a7k —aad —laied (@
s ~ St ~ St (&
Se (F < g &l (¥ g (Y gl ()
dilgi om0 1 3 A 3T 31 SO plas ilousds ails &S5 cull ,uSG I Ffem dlold 40 ojlailee (S Sl b ,L Loyd g0 -AY

Y

m 5 . . * .- .
p ) Sbly (99 g om0 055 90 Gy (K9 SN (G955

(e=1/#xV"C g k=ax)e'

o o
—xVo 7Y (v =xvo7Y
t q

Yo Vv
=y Y (f —ZxyoY (v
\# Yo

J—‘A’ ad_old )é ‘) q‘u )la‘ J—;)‘é )‘)J JKJAJJ j‘ Yoem dal_old )é qY =\~;uC 9 q\ =—fl.LC 6‘4—b-ﬂ-; é—')—&-" )L? 5\3 -3y

Cailey 3l Jobos Jlo & 0150 o 58 6 e 5158 Gy 5l (8 pio sl

fo (F Vo (¥ Yo (¥ Yo O

wlwilxo plxi! Jxo




B L
LG Y o
e\ axiwo SOl 3 335 olait V¥ 00 Y (yg0iT — (V) 859

Y
(k=3ax)o* C‘:‘ ) Sl plaS A Al )0 Al Ky 1S oo g5 JSb 55 —4F
N -
Y 5 o
A 2 C
~ i
N N -
(vx1e' =)j «f
Yem .’ . ¥em C
Pt AN 2
o ™ i \ N -
L A ) (=¥ X1 ol
q\=—fllC q‘,=\’p.C

(=Yx1o" %)T (f

«(fem , Yem) bl 3o iy 4y X0y dxio 30 qp = OUC 9y =VO0UC (qy =—VoUC o )lm55d dww  pt y Sl iltro -0

v
'm . . . s e . ol £ M urq € a
(k=3x1" = ) Sl (JoS g i i A alai yo oyl SO Sl oo S3lail wilaid 5 4,8 (Yem , —Yem) g (—6cm , Hem)
y(em) £x10Y ()
A
Ay =10uC Waxye (v
[ ]
B(-0,0) YVYxyeY (¢
q, =—\.uC v
o FYXYeY (¥
D(¥,Y)
0
x(cm)
X
A(-Y,—Y)
qy =o0pC
[ ]
C(\,—-Y)

3,10 51,8 510,L 8,5 Wjglxo yo a5 B dlali Coow a4 A Al 1 ygSw Sl 11 ( Sz e g (oo oyl 5,3 () S Gallao 45
=59 S Sy, S g (S0 I iy (65551 i oS0 51 s HS el (] 3 puiS o0 el
flamwl 4y 35 plos golko (B g A (sbradaii s (AV =V -V,)
@ B A AV>e c AU>e « Wy <o (A

----- ®---------0

AV<o AU « W >0 (¥
| AV>°5AU<°5WE>°(\~
AV>. . AU<o « Wp <o (f

wlwilxo plxi! Jxo




B L
LGk
; "}’p-‘-’- \Y axiuo 2l 3 pas 3190 obaist VFeY o0 YV 905 —(¥) 8595

N
Lal B ahi b A i fx\oAE 19Ky K 5 lose 33 Call i b oq = —DUC b b gloyd oy JSib Gallao —aY

Sl J959 5500 0z 15L 63 (oS S Jniliy (65551 i o5l 1YCmM (B G A ALols (51595

—Y/EXYe' ()

Y/Ex)oD (¥

/

E

_eB i
/ —Y/Ex1e8 (¥
Ar

Y/ExVe (F

Sl @ o Juaso FooV Jniliy OB &y oS (63lg0 (Ul dxbuo g0 (o sLad 40 o/ o¥YE oy 4 gloyd (S Gallao —AA

(g=\°llj) “wl,w SI )édié}‘éj"mc)d)lgéyé)‘é)‘)ﬁdl&o
g
— -
vV=¥f..V
pp— [ X1 \cm
D «siio (¥

DXV oY iate (¥
OXVe Y ( aie (F
PS50 9, (] 39 o0 3,0g F= (\mN)T+(mN)j 9,5 o] 299,08 51,8 55 IS S5l oylouso 5 Sg,u8dl -44

€3 3053 515 ilgi o (550 5 yfopo B 31 S

A
C A QO
\&_// >
J B (¥
/K_\
A5 N v DLC
ALD

A0 )0 Uz 05 90 (b JIKs OB . pudd o0 (SS9 STl HU (sabluno Hladio 4 Acm g fem (gla el @y Llwy 5,5 90 4y —Vee

fowl j 8245 8,5 (b JBs

Yo (f be (¥ YO (Y Vo (

wlwilxo plxi! Jxo




. L
LG, o
KW axan Uy w3198 ol VoY po0 VY (y905T —(Y) 8590

[«.}a\o 16O ity g 15 6 ) slaamio $(1 3l g B! Sleii! B) iw yid cuoid 30 IS g0 Y (0w I

(H=1,C=1Y,N=1£,0 =15 : 2.m0l ") Caul Cowyd aig 35 plas -1+)
25y of slagIge b (5900 Wigey JoSis Sl Joilil B35 2 JsSlS” sl ()
00 097y ka3 YO L (CyyHyy) ol s —igey Jgo 8 50 (¥
)10 352y JeuS3)0um 09,5 4z JB o lagy] sl 1 oS sl oud JS5 oubad oo J5Sge 51 Juue (F
adlosls JS85 )Ty dgzge ()5 sl | oygl J5Sge i o2 ol e 5l G (F
] SOl 55 dllao 510,090 plaS e 25 (LS 5 s 4z gi b 1Y

C, H,,COONa CyH, .0, C,.H.,SO,Na
(A) (B) ©

1 SAT S Copols nedS 5 wi e Sgs Kotz ol golr T o ((C) By (A) S 5 (il
ol 00 yous g a3 (A) siilen (C) o5 5 oS 8,020 (@
gdise ol CeH Oy (J5S0se Jso 3 b (oS5 9 (A) Bolo Jgo ¥ oS )00 pyotas Jgo aw b B 8ole Joo 0 23ST 51 (o
Dgd oo Syl (Sloduz sla STy (o Caio o wile ol 5 3,5 3939 (miVlgsS Wig (C) Bolo oygusl Boims JuSits (slaps! o (&
ol (F Seo (Y e (Y el ()
St gl GiBy (GuTign §U 9 STl iy o Cpmnd 00d o (125595008 1) b oo (ygrlio Sy HS L 5o )Y
Sy 35 Sz e e (931 (S9L Sw OT (55ldo b ygilio ol 31 Jge VY STy 51 adl oo WO b il SlS
Mg=Yf,0=1% ,C=\Y,H=V:g.mol™") Sog o0 slon| 5 youivas
#0a/7 (F YYQ/A (¥ FYOIN (¥ YYAQ ()
Sl Cawyob ey 5 s le 310490 plas <C g BLA slabaliw 4 azgi b -)-F
A= clilg (IT) Gus Jolboe
B= gslo g g, 5ol bglsa
C = oase cuyd
gl ol (edidT g KB 00 y9:8 |y 498 85 el by Jald (A Jslone (I
IS gl i 1 98 g Sl (J9Uge glooog Jals (B bl (o
WS o G5 1) )98 9 002 (Feali bylse Sy C (@
S 0 Joo LSy Hg S5y 50 9 Dglite syl 0 € g A byl (o

C:
<
=

wlwilxo plxi! Jxo




2l 3 w5190 obaist VFo¥ s YV (9031 — (V) 8595

lawl Caw o ) W Le 31 0590 2 140

ol hto b 6l g2z 8,k 5 aile (25 s il 5 T bawgi 4zl (g9, 2 48T 8 oz AU ok ST anld o

el 38,56 ele SauSSh Gliee ,0 a2 )b iz #

el S SL o o ol cglod |, ulidl 3 aline o] FazS S @08, gulidl o yolo ds oo il 0958l 50 %
3 O 0 2l gl 8l bl %) 3 @y el g Og2 2 ) O09)8)

WS Bis> SausSh aul il oele wes ey plp 90 g e ol 5 Jolxs mujuie o2 Joo o #

9disa Sl (6 b S yplo 9 O Sl GlaSy polie glil 4wl iy alo § O bglie (105 o0 St pus 4z 0 %

Y (Y

o (f

YO
£

Fadcind Caw o « ) dlao 51 85lg0 plas” —1e7

D9dise Jo iR 53 o0 5 ol 0 @0 ¢ ikl 5 (ol Ceand g0 (3l Julo 4 JoSIS Ll (L

3o 1y S slagSIsn b (559 0em Wiy JoSitd Ol 0y2 sl o JsSge (o

R ..\.cl’ O%Lo ..\3.193 le).g WLZ.A g"b‘ﬁ;“ CVHVCOOH sg.L:.o.:..:: J,A).é L) Lg‘obln (1.7’

ol Jole o (257 9 ol 2 (2 4w bglie <855 axi plgige g 09800 J> (207 50 p2 g 2 10 p2 el (o

%cu("

el (F

A:Js&;é(‘v

=1 99 Camwy Sl 1 5 S ok (5l el YATooppIM pl g 0y IS Gl ygy Cdale U5 (o e Jodoo 1 pid SO 0 VeV

Sl oys— 1Y0) Sl wlid slagyg Jold sl o (0,2 o0 Wiz g i 4y aidy JI5 & (ygbio 51 0,5 Foo )0 ¢ Jolmo

(g di)lgo by STy caml \g.mL_‘ 2l Jeboo JKs 10isS 0 €5 pl STy j0 ygelio 40 da5 g0 Wlawd

V) MgCl, (aq) — MgH' (aq)+Cl (aq)

Y) PO;™ (aq)+Mg'" (aq) > Mg, (PO, ), (5)

YOIXY (Y

N¥O (F

(Cl=va/a,P=1y,0=\%:g.mol™")

VP19 (

\YIRF (Y

Sl plovt Joro




’ s
|—‘l:' 'c;:'—]"j'/’ ;
U‘f:'(')' 0 dxiuo by 33190 olais! 1F+Y 0 YN Qg.o)'T—(T) 5595

YEA SiSTg (2l 30 1ol puinogdl 1091 9 S gy0ud o bglso Jolidh Sgu oo 4 e 39 JSbb &1 45 0uisS Sy 9 —1eA
= b (5 098 gl S b (5098 bgloo) €05 o0 adgi JB yid iy iSTas 09 oLl woyd e (poals U yo9 05
(el 1/7g. L7 gudgi 38 JKs g a0 duoyd Fo STy 0030 ailons belso
(Al=Yy,Na=Yr,0=1s,H=\:g.mol")
Al(s) + NaOH(s) + H,O(I) = NaAI(OH)y (s) + Hy (8) (.ol 00 45550 alslas)
VolA (¥ YIV ()
#1% (f BIF (¥
Sl ol e g5 sl be 510,90 wizz (IT) 9 (1) s STy 4 agi b 144
I) N,O, +H,0 - ... 1) CaO + H,0 — ...
ol (D) 5 (1) 2S5l 4 0nd adss slaaisf glgil Lt (Gl
sl gy Al (CA0 Y55y T o o > cpes NyOy (o
el () 28Ty 51 Jool> Jolo o [OHT] cdalé 51 miy (1) LiSTy 5l Juol> Joloee yo [OHT] cdild (o
ol Gy S 5 o9 () STy 83,918 wislen CAO (Jy Js¥Vg0 <5 5 (o9 () STy 83,903 wiilen NyOy (&
¥ (Y £ 0
\ (F \\
S99 o3 HLS Lo )3 0l s (S559 )0 a3 b Ly 52 Gl 45 Jlole duw iy Wiy il S 31 0,8 FH/AY -
Slads—o s 5l Sy plas 090 dlgi ygilo ol (b 9 0010 STy dunaS gy iy Y0 o/ o) Jakxo 5 1Y b ciylo
3,10 992 g (S bl Wigm iy ;15 850 il )LSLw 50 9818 S yiwl (ul s (lgf 0 1) 223

(C=\v,H=),0=\s:g.mol™")
VWY . CyeH, <O, (¥ WY . CyH,,c0; (1

V8% « CyyH, .0, (F V#% « CyeH, O, (¥

wlwilxo plxi! Jxo




- L
LG Y o
% \$ dxano SOl 3 335 olait V¥ 00 Y (yg0iT — (V) 859

[43.”5.: Vo s oolppinn o3y YY G sloamino sgimd LT 081 ) (ylgas oY (0w

Tl )0 ( Jio guais 3590 50 ) O, Le 310,50 Wiz -1V
el oS 1 508 Gaignl 993 A ME  Slgls 4 Coul igigi dus sl,ls -
g sn Dgme (ra0) 8)5 50 Olold yare ooz -
ol 2l g 398 e b oygin n sled (o @ignl Gr bl 5o -
ol S5 58 T K00 ogignl 90 (aaSTy St s 3l it Ly Ll 0 IS 5L (Y Mg STy ey -
sl (Sa508 S by, 5l Frlio oloasd slaghy; ;oS 5l o sbogisnl sl @y -
¥ (f Y Y V@
An A jais 09,5 90,99 3 ks (il % ol Kb 9w o915 o ,yd olaxs 4y VAATH 09 Sy Sl luwd Camnd 51 -1Y
Flaw! plas o a Cawly jl cud
Vo -¥ (f -0 (v -5 (Y Vo -0 ()
el oal iy 35 pIAS )0 iy 4 sl 3 ol 5 4 25 ey Ay a0 Fmly Y
(WO 5 1aP) S plaS ol 5 3 Lot ggame (POY ) Slinsd yen o (1

)X sl
(05X e Sesl ol aiz X paic josrss o ilio Jloges 4 4257 b (0

f.

Y/o

! o) (Caelw)

il Wlgs go plST A o3l sae il ¥l 095801 5 9595 olaws SO ATl gy o ST (0
10 (O VEY (F WY VFO (Y WY OFVEY (Y 100 VF (Y
o2 B ymaie gl (29U5 Jguz 50 9 wibl (29ld Jauar pay 8599 59 Jlgo glopaic E 9 D .C (B (A S1-1¢
(s (o6 33 B3Los) Tl o yd o pIaS (il ouui iy pa3 puKileo
el YVl (510,90 Jouz pom 8590 oz S8 L D o3l e ST ()
ol (gloy90 Jgaz ¥ 09,5 sl pais jl (S oil o0 gl dw A el sas (Y
Sl VB 5l 3 S5 e)l0 00)8 (Kb 045 B 5l agignl 0 bpygian 4 bapyg e jled Cums (¥

)18 e 85 5 1) (Slgld wesd (n it 9lS Jguz p0 E o9 Spa slojaie 5l (S (F

wlwilxo plxi! Jxo




- Ll
LG Y o
2 Y dxio SOl 3 335 olait V¥ 00 Y (yg0iT — (V) 859

(ol o83 b e olas) Sl 0,5 wizr A(By JoJgo A/0¥X1e" 1> coud 00ls Jguzr 4 4z g5 b —110

WYWIYY O

o A VA VBB | B VPN (Y
Slalyd dsyo | YO | YO | Ae | Ve \o VPV (Y
YYIXY (F

Ol CA LPA Slgly aoys S1.cal (N <D <e<F aF gy0ba) A gPA A TA Cggnl F oA paie -1V
(VA Slglyd aioy @) Sl ouol 4y 35 pIaS 13 A s g pais ol uSileo 03T oy Al Ao yd Yo plp g
(S (o0 58 bole)
VWA - o/epa (F VY/F - o/ova (¥ YD —o/oha (Y - o/8a()
(N=1f,0=17:g.mol ") Scunl plas % Jolo ol Y71V XV il NLOy 0,5 OF 13 bail jlod g gazxe -V
o/ (F Yo (¥ VD (Y YO
Tl Gy ady 35 olas’ —11A
D)l (Fao jlgdus ko5 5l (LU )5 A Comd (6 CenSl e Sl 59a 5l ey (JalS i gm y0 5 B2l e slagi (O
gdge iz (Sl (slaodgs bawgi ¢ Jgans SIS ISy loplis 3ol (¥
ol VH 39,008 (reebs @5932) G5kl (F
3,5 0ps3S Shied slaelS 1Sy 45 plgon |) (S35 650 e 9B )0 5L 890 eSS (F
S’wlw—)wﬁJ ol 310590 oz -4
2ip3 o i |y ] slbpaie 5 5 05,5 4550 iwinb olKiws b 1y o8 )l 5l odumsy yo5 yloatils (<l
el oaalive BB ity b Lasitiun (y90505l5 S8 51 00 25 glyel (2
BySise p 0 Ny Gt B ¢ S, Sl (oS g 0uid ol T (gl lad Aoy 4 i j95 S 595 &y B 50 oS (S (@
Syl uSe dlayly 5,50 L ] zge Jsb a5 S 0 Jo (65,5 995 b urbolinog Sl (lagi s (&
f(F A\l Yy X4
53 S8 3l peliiss 5 o K3y 31 iy caled K 5 Jolo 93 5y g0 Job ST palodls 15 aled (g9, 1 a5 Ludl loolo 1Y
Cal Wilgh oo 43y 35 plas’ ars Ll dolo ol bl

5" aaw (F Ol e (¥ Slagas (IT) e (¥ a5 e (0

wlwilxo plxi! Jxo




YA aio b 5 pa03g0 olais! VEeY a0 ¥ (5051 —(Y) 359
[agsa\o solgiinn < YO 6 slaanieo it 15 inn) IR 308 2¥ (conis

Tl w0 w3 s ,le 510,50 oo -1
ol a8l 2alS o) sblan 5l eoliiwl (gl Slez Lol (solasdl 924 po Jdo 45 03 el (A
s g0 Cuss 4y e 10 D990 (S Blge (59l 5l a5 290 slaanksd plas (o
iload sl o g BLI 8 il 5l aS Cowl (guaz dlgs eide (5oL dga B (559 el (el Cuodie g 0gSl (o
aiylisn S &y (e 85 5l e giuan olge 5 (Sl Jisk g (gaebo olge dan (o
¥ (f Y Y Y (O
el oad ()l 429 357 10T 0 ey &y Canwly 5l a5 4 0§ Gl g A B Canw 0 Gy 1YY
Ful plaS’ (G50 paie (pinss o (53lAS paie (rgd (codl dae Wglis H9lS Jgaz V¥ 09 5 4o (I
Sl IS 395 a3 03litusl (509, 0e 5 o] (g S 6yISRL 10 45 (9l Jgaz pilez 8590 50 53 sl paie Slass (o
ol paie 30 plaS" Gy (ool plad S (it (0551 52 ) lojgo J9uz pgww 399 1o (&
Cly Na .8 VA (Y Sig Al (8. YF ()
Cl, Na .F.¥s (F Siy Al (F 1A (Y
25 6 ke 510550 aiz bl VA ply LT (oeil sus ggome g wibly (39,50 oo 4w o € 5 BT (AT (slagyg 51Ty
(Aad (28 5 B3Lod) Tl Lo y06 Lyl 3590 50
ad C<B<A &0 4 o] ol plads duylio (il
o glize A e e b o350 slos 53 B i Sl o s slopaie oo Sl sl Jir 3 (o
Aigd o 3,5 4335 il 4o dalx Cll> )0 g 009 (5)lg S Coals W A S, C 9 B gl paie (¢
SIS g 120 4 05 g wm s S5 il 0 B Jdle e S sloygs Sy 53 A 5 e (O

¥ (f Yy Y VO

Sl plovt Joro




; Ll
LGk
; W 4 axiio 9 3 p283153 ol VoY e V) (9031 —(Y) 8591

(sl Conys X i 5,l50 35 o yla 31390 Wiz bl A ply OVXTF g 53 ayg iUl g bayg i slouid oglis 51T
(ol 56 5 b paie L)
el (K5, O sloig 9 9,08 i A 05,8 5 2gls5 Jgur p)laz 8y90 51 d diws 4y yaie cnl %
ol Y10 ol 5T ol Sl &Y slagyg 2SI 4 oo JUdd &Y 505 5 g 2 09,25 Lot S
sl Sglite ya Z g o1 1o oads sl 95Ul slaa¥ 5 olows
e BY s o byl glacy 2SI g M ggazmo #
sl il g Y 0 1=V logy Sl e b o 1= L ayg Sl s #
b (f ¥ Y Y Q)
fuilcaw o ) cdlao 31 5,lg0 plas’ -1Y0
sl a8 Wi STy 51 1oed gl (s iy ,2iSTs « FeO(s) + Cu(s) = CuO(s) + Fe(s) » dolso o (1
] it 03 gl 51 Lboains STy (5 s 2Ty € C(5) + YCUO(s) = COy (g) +YCu(s) » Uokea 10 (o
sl i osias yuaSTy 5l oo gl,d (6,35 STy « YMg(s) + Fe, Oy (s) — YMgO(s) + YFe(s) » dolas 4o (o
Gl oS oo ygl,8 5l laossas STy (6 58y STy € C(s)+YNa, O(s) — tNa(s) + COy (g) » doleo yo (&
<o (F o S e (Y S d ()
Fmwl Cawyobi g Al 31 5550 plas -1Y#
e oe SOl Cuilas ane Siw S8 4 Gl 53 (295 Jgox piloz 3y90 Alauly yaie Greiid (I
vYd Y05 L b paie ooy 5l iy aslg Y Wls vd LY 55 L b paie olass « 09ls Joua oyl 8,90 sl paie ol jo (@
ol 4y Ao
sl OA L el w9500 33 of ¥l &Y 555 a5 alawly 518 ooulgl )b Y (lagyg 2SIl o815 5 sl (gosiilsS Slael ggazme (o
D10 3,5 sl (B 9 () (el wile Al Jolug colo jo (29l Jgoz p,lez 8590 dawly paie (s (&
@ o ol (Y S o (M

wlwilxo plxi! Jxo




’ s
|—‘l:' 'c;:'—]"j'/’ ;
U“’p-(-)' Y- dxiuo by 33190 olais! VFo¥ po0 ¥V (9031 — (V) 8595

STy (a3 033l S Tuuy LEBLS LYo/ A g g0 ol Slgn JS o> STy sl 5l ey CACO, & 525 iiSTy 4o 51 1YY

CaCO,(s) = CaO(s)+ CO,(g) (Ca=¥f,C=\v,0=1s:g.mol") Scuul plas
$o (Y fe 00
Yo (F Yo (¥

il oo Wiz sl Sy 0XY e MOL LT Jglome Sl ¥ b )5 o/ Y 12 &1 o i 3l (5305 (gl JolST STy 51 -ITA
P (o A (] (£alBL 030 5 T (g0 Canwd 4 sl Jgo o i YO L3I Jgo x5 (s 50 (6305 8035
(Cu=#f:g.mol™ faiss o5 &5 2o (iiSTg 50 b calBl usS Shgpins Jolro pxo pdi 1) Sowl
Cu(s)+ HNO, (aq) = Cu(NO, )¢ (aq) + NOy (2) + HiO(1) (595 &30 25Ty Uolas)
Ao YD (Y Yo (FYID (A
Ao (FYIO (F Yo VYO (Y
ST oo Cawd &3 YOI (ool b JT 55,51,8 )5 wir w yiias dKMNO, Ygo +/Y Jolxo yid o Foo U paro sl3las -1Y4
(C=1Y,0=17,H=1:2mo0l™") (bl A7 (iiST3 055k 9 Carwl 00ils aijlgo dIleo)
C,H,, + KMnO; — C,H,O, + KOH + MnO,
g8 Y/aa ()
\Y/¥(F £/a% (¢
Jolo 539058 10 .S (o0 Algi Sliigal g 00ld GiiSTy o ;0 VO 003L b «y59,08 5 (B sludio b ()59, 515 o5 1Y Y-
S5 i Wiz il STP bl 1) oo 59158 g mudljguuns 1) ol 8059158 51 9 8,18 3929 (uni¥lges wigy Slui 4z
(N=1f, H=1:g.mol™") Sogd o0 adgi Sligel (i g 1 50
Sligel (425 gas 8025 43lge 25Ty : NHy + Oy — NO+H,O
AVAY N/ EEFEXY ST (Y YYAY (A /oAYEXY S ()

VPFE 1/ oAVEXYS (F VFEE N/ FRFEXYS (Y

wlwilxo plxi! Jxo




