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20 Ca Ar| 4s* 56 Ba Xe| 65 92 U Rn| 7s*5f%6d"
p 1| Sc Ar| 4523d" 57 La Xe| 6525d" 93 Np Rn| 7s25f*6d"
n Ti Ar| 4s5*3d* 58 Ce Xe| 65%4f'5d'a4 94 Pu Rn| 7s%5f¢
3 \' Ar| 4s*3d* 59 Pr Xe| 6s*4f* 95 Am Rn| 7s5f7
M Cr Ar| 4s5'3d° 60 Nd Xe| 6s%4f* 96 Cm Rn| 7s*5f76d"
5 Mn Ar| 4s*3d°* 61 Pm Xe| 6s%4f° 97 Bk Rn| 75?5
% Fe Ar| 4s*3d® 62 Sm Xe| 65%4f° 98 Cf Rn| 752510
17 Co Ar| 4s*3d7 63 Eu Xe| 6s%4f 99 Es Rn| 7s%5f"!
8 Ni Ar| 4s*3d° 64 Gd Xe| 6s%4f75d" | 100 Fm Rn| 7s*5f'*
) Cu Ar| 45'3d'" 65 Th Xe| 6574 101 Md Rn| 7s%5f'3
0 Zn Ar| 4s3d'° 66 Dy Xe| 6s4f'° 102 No. Rn| 7s*5f*
31 Ga Ar| 4s*3d"%4p' | 67 Ho Xe| 654" 103 Lr Rn| 7s*5f'6d"
2 Ge Ar| 4s*3d'%4p* | 68 Er Xe| 6574 104 Ung Rn| 7s*5f'*6d*
3 As Ar| 4s*3d'"4p® | 69 Tm Xe| 6s74f"? 105 Unp Rn| 7s5f%6d*
34 Se Ar] 45%3d"4p*| 70 Yb Xe| 6s%4f'4 106 Unh Rn| 7s*5f'*6d*
35 Br Ar| 4s23d"4pS| 71 Lu Xe| 6s*4f'45d" | 107 Uns Rn| 75*5f'“6d*
36 Kr Ar| 4s*3d"ap®| 72 Hf Xe| 6s4f'45d* | 108 Uno Rn]| 7s*5f'*6d®
109 Une Rn| 75%5f'*6d”
B “The symbol [He| is called the helium core and represents 1s%,

[Ne] is called the neon core and represents !\‘1:‘2‘)”.
[Ar] is called the argon core and represents [Nej3s*3

[Kr] is called the krypton core and represents [Arjds*3d'%ap®,
[Xe| is called the xenon core and represents [Kr5s4d"5p

[Rn] is called the radon core and represents [Xe]6s*4f'*5d'%6p".
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Ni=58.69 ,Cu=63
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Pb =106, Ag =108

Os =195, In =197
Pt =198, Au =199
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2 gall (pe 2ae]

3 sal G il jhal) @ s dal e (KJ/mol) AH i) &) yis (1-5) Jgaad
AHpgp | °C il &8 | AHpys | °C Jguad) 430 Lgal) 3aLad)
30.8 80 9.84 5 C¢Hg O

30.0 59 10.8 = Br, psl
59.4 357 2.33 -39 Hg a3
40.5 218 19.3 80 C,oHg Crallids
40.7 100 6 0 H,0 slal)

UL‘..LJ\ a%JJ dic 'EILSLA AHvap?;\s} ,J\.g_;a_'\\}(‘ r\éJJ die E\La..q AHqu e:!g =i*

@4391(]/“101 ) ba A il &449 K] / mol (s (ailisi glall jaxis )
1100°C 23l 3 40.7 K] / mol L) «25°C daa)
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AU ¢ gila
) Bl el el Usbae uilial) Jelail) e all) Zadlid) s 5
laa 53D (8 g sSall Jelill e
oo sodiiall 5l S oS ol 13 e aadl (Sa AT Bl
SV Al e ugSall Jelil) b daiaadl 5l Gl Lokt &y glase il Jelis]
+40.7K] Usbas 100°C  dasall b oLl (e aaly Jpe Ll (38l pall Aulli) s
saalll) ddaleall (385 llag
H,0 - H,0 AH = 4+40.7 KJ/mol
e aaly Jse Jead aie s (40.7) KJ/mol a8 5 ) sl e eS8
Al daleall 385 Bl ) eladl LA
H,0, — Hy0( AH = —40.7 KJ/mol
Hess’s law :ua (i@ &l o gilal)
b Lo Gl L sl Gy
Aa e o Jelil 138 & ol g Taady Lo Jolill AH Gl s ke o6
Jsallg Jelall & sl AN sl &8 of Aay b cdalje s2e e ol saaly
Coilal B i s aie Aa3l) Al
Al s Aol allally Jelall AH Aulil) juai Jaie Gty a0 5 )b
el W e iy A Ghll @l Yy cJelidl ce Aaill o gall g Aleliial 3 gal
ol g O Lod sl e sy ) ) Jalasall il

AH3 S
AH, AH,4
AH
A - > B
AH5 AH? AH8
AHg
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laa of B saladl 3 A saled) Jga3 dglee ge amy o3 oDlel JSAN (e oy
P b s @8 i o (Sa Jail
AH; (s s Jelal) 13g) 38 el Alli) e o (i iilg 5 ke Jelal) caaa 13 —1
1 ghie b A8 d) Anliy) e pus el Jal e S iy Jelil) caaa 13y -2
.AH,, AH;, AH,
s3gd A8 ) Ady) <l s cilSy edlelill e oAl Alule @iy Jelal 513 =3
.AHg, AH,, AH4, AHg cDlela)
s ae haii 5 Y saill o) A8 all Al s (8 w98 B
Al Al
AH; = AH, + AH; + AH, = AHg + AHg + AH, + AHg
19k baxy Ay o Sy A alia il € Jlanial Sl JUs
AP R
Pb+ S+ 20, - PbSO, AH = —219.5 Kcal
Gob delall 13l 38 L) i o) ey spdbad) Abled) ol (e
.(—=219.5 Kcal)

DAl Ag Lkl -
Ol allaall (35 Al g il se e Gala ) il S (S e e Joaas
Pb+ S — PbS AH, = —22.5 Kcal
Pb + 20, — PbSO, AH, = —197 Kcal
1058 Sl

AH; + AH, = —22.5 + (=197) = —219 Kcal
2 R T N (e

A N el By 3y Jal e DG e aboa ) @l S (€ e e Juani Lead

1

1% Pb+0, = PbO AH; = —=52.1 Kcal
3

7= S+50, > S0, AH, = —94.5 Kcal

3— PbO +S0; — PbSO, AHs = —72.9 Kcal

AHs + AH, + AHs = —=52.1 —94.5—72.9 = —219.5 Kcal
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iy S S e IS A8 ) Al s g oseae ) Gaw Lee a3l
& 2lsw (—219.5Kcal) ssbas A8l OB oV 4wy s alia )l
o ol giah dale B g gila e o) Baals Als e SOl 13 e Jgeanl)
A1 3 sal) 53l o g pal) (pad A ganll oLl g Lin sl 5udl) o 85 S daaaly
el (e de gane iy Ak sl dal el e dlule BBy Giand all auall
vie Al 5 sl G Ll (5 s ol ie il 3 jall &S o Y] saiadl
Ay el AL 85 il o sall 038 (3) 5a)
:Heats of Formation Js&ill 5 ) ja —5-5

Ay s i 55k AHp eSS e ol (0 aals Jige S5 5 ) a
Ll b oaag 3 A0V o pualic e Sl (e aaly Jge S Sylexie AH
relld Jlia (Ll g i) sal oy Jatia ciady 25°C daall 85 sl

1
Ages) + EC{)Z(g) - Agcl AH = —-127.0 K] (4-5)
1
ENz(g)‘FOz(g) —>N02(g) AH = +33.9 K] G-58
o kil O Ry it ilalead) (e
AHy Agcty) = —127.0 K]/mol

AH¢ NOZ(g) =339 KJ/mol

25C° daLdll de Adbesl) LS, e 2 JSE @ a (2-5) Jsasdl osws
.j;l.ké..'aj\}
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25C° )l

da e aie Adlas)) alS sal) o dae JSAS @) ) a 25 Jeaadl
KJ/mol — 3 38s sa 1 bl

Sl Jliia | S o G| JtaElia | eS| gsamisa
AgBr(s) 995 C,HaA(9) +226.7 | H,0q -285.8 NH.Clg) 31547
AgCI(s) -127.0 CoHa(g) Wy Ty -187.6 NH:NOss | -365.1
Agl(s) -62.4 C,Hs(q) -84.7 H.S) 20.1 NOw +90.4
Ag,0() -30.6 C:Hs(g) 1038 | H,S0ux 8113 NOsq) +33.9
Agzs(s) -31.8 n-C4H10(g) -124.7 HgO(s) -90.7 NiO(s) -244.3
ALO(5) -1669.8 n-CsHu() | -173.1 | HgSg 582 PbBry) 277.0
BaCly(s) -860.1 C.HsOH() | -277.6 | KBrg 392.2 Pbelys) -359.2
BaCOs(s) -1218.8 Co0(s) 22393 @) |IKCl,qy -435.9 PbO, 217.9
BaO(s) -558.1 Cr,0s(s) | -11284 | KClOyg -391.4 PbOs) -276.6
BaSO.(s) -1465.2 Cuo(s) “15530 | NE -562.6 Pb:Ous) 7347
CaCly(s) -795.0 Cu,0(s) -166.7 | MgClys 641.8 PCI3(q) -306.4
CaCOs(s) -1207.0 Cus(s) 485 MgCOys) | -1113 PClsg) -398.9
Ca0(s) -635.5 CuSO.(s) | -7699 | MgOg 6018 SiOus) -859.4
Ca(OH),(S) | -986.6 Fe,04(5) 8222 | Mg(OH)yg | -924.7 SNCly) 349.8
CaS04(s) -1432.7 Fes04(s) 211209 | MgSOus | -12782 SnCly, 5452
CCly(l) -139.5 HBr(g) 36,2 MnOg, -384.9 SN0 -286.2
CH4(g) -74.8 HCI(g) -92.3 MnOZ(s) -519.7 SnOQ(s) -580.7
CHCly()) -131.8 HF(g) 268.6 | MaCls, 4110 Eo -296.1
CH,OH(l) | -2386 HI(g) +259 | NaFg 2569.0 SOs(q) -395.2
COo(g) -110.5 HNO(I) 11732 | NaOH -426.7 ZnOgs) -348.0
CO,(q) 23935 H,0(q) 241.8 | NHag ~46.2 ZnSgs) 2202.9

0555 Aflaasl Gl el JS @ a of Al oSay L sS3l Jpadl e

oo 3ke s AV o pualic e Hhasl S el JE o e 13 Alle e sale
WY o pualic ) el Sl a8 Gl e (al) e 5l all il Jelss
Bl pale delds e 3 ke oS

ALY e e cilual Aibesl) @l€oa) JSE @l a aladid (K

) il Afasd Alsbaall 3 J3 3 S al) Y ga 23ey S al

tilal) saclll aadis Gl Jal (e Jelall

(d;w e J'w) AH = 2, A, L LAH 3 al

Pl Lo loally 3891 Cang 3l 038 Bk i
Algall Sl 5 m Jae el ol AL 3D 8 (S e (s algad) any -1

 heall By glae 5 jfinall il & pealiall (S5 ) 8 =2

156




bl @3l Jeldll AH 4allil) s cuaal (2-5) Joaad e alaieY
d3a) ALl Alslaall 38
C3Hg ) + 502(9) = 3C0; ;) + 4H, 0
tdalal) sacldl) (Baka

Jelall 26N Jus AH = X AH, SN LH g 3l

= [38H;,  +4AH

— |AH + 5AH
2(g) fHZOU’)] [ T esHg g /

02 g)

= [3 x (—393.5) + 4 x (—285.8)] — [1 X (=103.8) + 5 X (0)]

—2219.9 KJ/mol
:dslaal) b 3 gl (S5 5
& sl J8 Gl ) s e s ging (2-5) Jsasll Siles Jsas iy (Sa
J85 5 ) a o Wiy Y ism Uik ligad 5 Jaad) 1363 ol e (1 ¢ Y Jgladd
Ui @l g dm g Babs S0 48y of cny Al 536 (f IS (N A 53
can) gl S el ) sall 5L 5eSD) Jaladl) Tase (40
il Jglaal s HCI 2,5 Yt 2ala

Wel gy — Hiyg) 0y (6—-15)

elal (Sa ¥y (C17) 5 (HY) L pdline oia jla JS&8 2y s Wl &
oAl A g ed IKam o ekt HY a‘)\}&dgsﬁﬁdc\és/_"ﬁ

iall 4y glae HF 5o lall (<505 ) ya 2al a8 20 Jal

7 A

Ay Jia s AV 2 gl S8 @l a aasd (Sa AL 3 hally Bl aay
7 sl BaLE JSE 3 ) ja daad
telall U HE 28y (3 el Ayl s o (ol LSy

AH = —75.1 KJ/mol
QRN
Hct gy = Hiygy + cigg AH = —75.1 KJ/mol
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1S Wiy (6-5) Uabaall 33 gally (Aabaall Gudaiy)

g o] [N
(aq) fc{)(aq) fHCf(y)

st Het gy IS s ) yas Lwall Ayglse HE oy IS8 5 a o Lisiel 134
1055 —92.3 KJ/mol

—-751=0+AH _ —AH
fo(aq) fHC{’(g)
—-751=0+AH, - —(-92.3
fc{’(aq) ( )
AHy = = —75.3+4+923 =—-167.4 KJ/mol
(ag)

Adlead) axiis ¢y Ja¥ 5 Jolaall & delil AH ilual (2-5) Jsaall dilae JS5
hall &y glae HF 53 lil 0S5 5 ) s o glasally 032 ((6-5)
AH:ZAH@N\:I,J—ZH&MM)AM
S sias 25°C daal) 8 ALl g A sall o) i) (g dae JSS <)) s (3-5) Jsaadl
KJ/mol JSal <l ja sasly . jid/Jse o 08
25C° daal) aie Al g dua gal) 30 gl (pa 2 ST s (3—5) Jdead)
KI/mol — 3884 sa 1 haiallg

A gal) 3 gdd) Aadlead) 3 gid)
Ag'(aq) +105.9 | K'(aq) =202 Br'(aq) -120.9 H,PO, (aq) -1302.5
A(aq) | -524.7 | Li‘(aq) -278.5 | Cl'(aq) -167.4 | HPO (aq) | -1298.7
Ba’'(aq) | -538.4 | Mg*(aq) -432.0 | ClO5 (aq) -98.3 | I'(aq) -55.9
Ca*(aq) | -543.0 | Mn*'(aq) | -218.8 | ClO, (aq) -131.4 | MnOy (aq) -518.4
Cd*(aq) | -72.4 | Na'(aq) -239.7 | COs*(aq) -676.3 | NOs (aq) -206.6
Cu*(aq) | +64.4 | NH,(aq) | -132.8 | CrO;(aq) -863.2 | OH (aq) -229.9
Fe®'(aq) -87.9 | Ni*'(aq) -64.0 | F(aq) -329.1 | PO, (aq) -1248.1
Fe''(aq) | -47.7 | Pb*'(aq) +1.6 HCO5 (aq) -691.1 | S$(aq) +41.8
H'(aq) 0.0 Sn*(aq) -10.0 S0, (aq) -907.5
Zn*(aq) -152.4
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11 Gk
:3060 Alaleall (385 cyge SIS of
-2
ZH(-Zq) + CO3(aq) = COZ(g) + HZO(g) /
:d&:\éﬂ\ \S@J AH Z\AJL"UY\ P &._h.n;\ (3_5) 9 (2_5) d}\.\;.“ | PREGTN
:Jall
AH = |AH;CO, ) + AH H, 0| — [28HHE, o) = AH,CO5 72
= [1 x (~393.5) + 1 x (—285.8)] — [2 X (0) — 1 X (~676.3)]
= 43 KJ{mol
2 gl
{(3-5) 5(2-5) clsaal o slae¥l Ju Jelall AH caul
2

Znggy + 2H(q) = Znigey + H

:dall
AH = [AH,ZniZ,) + AHAH, )| — [AH Zngs) — AHpH )]

= —1524 4+ jia— (Liat+ Lia)
= —152.4 KJ/mol

:AH? & a5 ) a -6-5

o paie e aaly Jse @lial aic 5 el 5 all S & 3) ¥l 5 ) s
Lol e S e RIS A€ 8 SIS B jial e (S50 e 2als Jse
.AH?

&5 o alal) e g amall SUS ) e 230 Fal 5 s (4-5) Jsaall Caus
o8 3l ge gl COp oSl Syl S o Gyl GlS,A) (3 sl
L joal Akl cValeadl e @lld masiy oumsougd Gl e b ol
PN Jgasls Gy (el e IS @AY

CHy gy + 205, = €Oy + 2H, 0y AH? = —890 K]
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15
Collo gy + 5 O2(g) = 6C0aq + 3H,0¢)  AHe = =326 K]

((298K°) A3l sie &y pudanl) S pal) (e 232d (3 Y @) (4-5) Jsaad)

Substance AH. (kj Substance AH. (kj
/mol /mol
Carbon, C(graphite) -394 E%rzrg?éc;ehyde, -571
Formic acid,
Hydrogen, H,(g) -286 HCOOH
Acetone acid, x
CH,COOH -875 n-Heptane, C;H36() -4811
Acetone, CH;COCHs;() -1790 n-Hexane, CsH14() -4163
Acetylene, C,H,(q) -1300 Methane, CH,4(g) -890
Methyl alcohol,
Benzenem CgHg() -3268 CH;0H() =727
Benzoic acid, Naphthalene,
CeHsCOOH(s) e aeTIL TS S |
Diethyl ether . .
-2751 Nicotine, CyoH -5974
(CHsCH),00 g *
n-Octane, CgHig() -5451
Dimethyl ether
! -1454* n-Pentane, CsH -3536
(CH);0(g) sH2(0)
Ethane, C,Hg() -1560 n-Pentane, CsH1,() -3509
Ethyl alcohal,
CH,0H,0H() -1367 Propane, CsHg(g) -2220
Ethylene, C,H,(q) -1411 Sucrose, Ci,H2,044(S) -5641
Toluene, CsHsCHs() -3909°

(298K°) 5 A0 die pl 024 cad *

bl il LS 5 a1 ) a8 Lo S e (3l in) Aa alasial oSy
110k

gswi CHsOH o) Jesl 3a) s)a o cde 1Y
AN o palic (e 4KE 3 a cuaali ;298 K° 4a 0l xie AH? = —1367 K
el g oS0 anS o AU e IS U5 e o cadle 1351 al) (e G ol 2 2ie
s e (—285.8K] ,—393.5 K]) »
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:dall
O BT WERTSE INEURUED (IR EL R PC RN

il Anbasl
C,HsOH ;) + 302(9) -3 ZCOZ(g) +3H,0 AH=—-1367 KJ
tdalall 3acll gulay
AH = ZAH:«,\:ungn,Au_ZHu;umm,an
oS

AH = [20HPCO, ) + AHPH, 0| — [AHP C,HOH + 3AHP0, ]
—1367 = [2 X (—393.5) + 3 X (~285.8)] — [AH2C,H5OH + 3 X (0)]
AHYC,HsOH = —277.4 K] /mol

12k
t0SED e CoHg ol 3 sinY 4y ) jal) ALl Alilaall las
15
CoHe(py + 5 025y = 6C05,) +3H,0p  AH2 = —3267.4 K]
e (285.8-, 393.57) sk eldls €O,y o IS JSE5 55 o caale 13
:C6H6(1g) Somll JSE 8 ) s sl LA\}.\S\
:Jall
Jelial) Al el Aalal) AU pncls siaall dyglase 0 ) IS5 5 58 ol Lsiel 1y
r Jal sl e AH
AH = [6 X AHYCO, ) + 3 X AHPHy 0| = [1 X AHPCeH |

~3267 = [6 X (—393.5) + 3 x (~285.8)] — [1 x AH? CeHy |

AH CHg ) = +49 K] /mol
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3k
s el Al s S 1)
2NOz¢g) = N2Oa ;
AHNO, = (55l NO ) JS 5, a o cade 135 AH = —58.2 KJ Lsbue
. AHPN,0, Il 5 s cuals 33.9K]
sialall sacldl) gukay
AH = ZAHumng\yﬂ 5 Zqucummyn

—58.2 = AHIN,0, — 2 X 33.9
+67.8 —58.2 = AHN,0,
AHN,0, = 9.6 KJ/mol

dog 1 3 al e daalil b el AeS Ll Lo (Sl 4y ) el Gadl) Caya
o Lﬁi ij\wﬁgié\‘)h\saw\w

é\)ﬁ&Y\B)])&
————— =4, )l Al
V5 TRT e I
o gl L) Jasl &y ) jall dile
3404’2 cal — 7.4 Kcal/g

Ge calian Ayl oal) Lgiedy Al IS Ledglny 3 A8 o sa) e
A0 o salld AL Haac Al o sl aadiud GUAL A3 o sall (e LAY Cala
aal) 3 s is o Jeny A8l jaacS aasis LS Adhaa) JleeY oLl (e LS
G g sSig o) sell CpmaS ol Adand g anad) Jala o sall o3a 3ausl lld oS
HyN — CO — sl I Jsaid g ¥ Wl s KU 2l iy ol o dgiledl
camall 7 & 7 ks ) NH,
Dby asll 83000 Keal ) zliay lad) of susall Gilady) ey s,
Laaly ) 28l dbias aaf e Aaigs ol O gall g 2 Sl o sall 5 dgiadl) o sl S
aadl) o sall Ay oad Al o SAL saall ey A8 Ssad Gask e ol
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dedlly 4.2 Kcal/gram 4 Sul o sall 4l dadlly 9 Keal/gram s sbss
4.5 Kcal/gram s sbus dgigis ) ol gall 45 ) )
ey g i) 8 Aadhia 7-5

oSt 3 (5l ail ey ola §osnge e b a Al sl 55
il il gh S AN e s AT g sy 5 Al Y anl el Al 4y
468 yal) 28N ol pris Lo Alee 48y oAl oladN) agdl Axlly dpaal <l o))
Aleall o]

Al laans (Say il Aleadl Alls b ol il Al o pgki laalipige i b
canall g Laraall g5 ) all da o g Alall 5 (S ) ie 40 ol i) Ladals 3

Sty b WY cilla ol 55 Ll 51 a) a5 paally Jaicll 5 380D e Jly
e ol Y ol Jlae ol Aleall Al L Ledie (AT @iy Aleal) Allay il
Gkl e (g Y g b Aleall Al Al 5 AGSY) ASY e (g Alaall ol 58
Ll 1aa Slady dlead 4Slu (g3

Jia g3 5a a0 g Ledaiing Leans & pray Al (o daeS lla Ciy e (g
300K L& s da 09 2 atm Leharay il 1 Leaas Ll o S Loal oIS 13 @lld
300K 5 sall (o il A2 ¥ pad Sl o Al o3 e Ly ol b ajiils

Aldg il 2 A oy Sl aas o8 (1atm) ol ) Ol haaca s 13
leion a0 il 2 leana Aleall A8l QY Caypni (S laaic s . dus o5l G
.latm Ly 300K°
tlglas AV aaall i sl ()65

AV =V; -V,
= B la—_dMiter

S ey ¥ Al Sl aaay (Al el aas e Voo Ve du Cas
& Aol 8 daaal) 50L 3 e (e Agledl AlAY ) Aol Aladl (e dlead) cali
(latm s aals)

SR aas of Jlie) (e 15a s i 2 Lshae 058 el panll o)
5Jal a0y hiall Ge S o zlimud Lad oS Blae S Alls ol e 5 ke
Alla ol 5 Ui 4 Aleal) dl
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relialipaga A B J ) giE -

s o (Kayiadl e pab o3 A8l dypas o o o sildl 13 adia
paall e BIAS Wy 35 Y LT AT ) IS (e dla

o B 13 el se il (3 J5¥) Gl daa e can o (Sed) e 0
sl e al pe 2al gl KN A8l (5 gine st s o oSTAIKY Al (g giaa daad
cagaal) andy Lu.m\f\ OsSa

oy dalina gl (& ISV sl Anaa e o pn o (Sa Ll Jaall guaal
b Al A Y Asad A e L sie dleall Adalal daal s lade
1AL AE dleall Zulafal) a8l s

AE = E; 2 E;

Agladl lglls 5 Adlgl Lglla b Aleall 40ala) daal e Jx E;, Bp Gaa
St (AaalS) daal g A8 Al daal Laa 48N (e e i e Aleal] ddalal) daa) calls
e Laiy <l Jall oda b g IV 5 il Sall 38 sl Calia e 38 el dd)
On ek Al sl sy csailly il SN dlaall o8 (e Al Adl)
S 58 ) R T Aen e Ulad Bisnddl 2g) s den G il SN
cale IS5 iy el c Jaliad

o W e 13y Gy S G o3 aes el OSed) e e 4 Y
AED (e g oy Aleall 400 38D Clua e oy 508

Al o el Jhe o ped JSG Aglalal) Al s aaas Wiy g AT dea e
2l A e Jgal ZWY emnS ) e Jsal s Sl e Jsal o Jelid
S0, <u sl

S(9) T 02 =502,

G AR ) gl e ST AdANA) ABULY (5 gine A8 pre aaiing Y AllaD) o2
b oY AE sl Al s ke (uld aobiins WD L aie As3Ul) o sall 5 Jelal
1481l

AE = E E

il ol pall  aleliiad) o gl
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3 sall A8l (5 gine o i 138 5l pall il Jeldl) 1 of e Ay sl
Ul 5% AE 0000 380 s o8 il g Aleliiad of gall 4ia JB dasli

Gy Gy Aleall o Juant i 38U el sale slasl e
ALY Gak Say A LSS Lanall 3 gas ) i)

AE =q+w ”

3] £ gane sl Alall Alalal) B jes o e 3D b Jx
Alaal Ji e Saiall ¢ Guaal)l Jasll g Jaaddl g dlaadl (e Alaliial)

Jal e Al b)) all Aaldl edlelill & A ge g Alaa) 5 all o<
O (e dleall e ukay Leotie Lin g (3sSs W Jaadl o Sl 5 5 all 55l clela)
2023) Lol o Lo oo Sl Aleall o gis Losie Wl (Sl (e S Tliail) Jagadl
(WD e dime 43S

i o sl Jaull 5 s deall calaef 13 4 AL Aled) (e aedy
WSl o sS Cyilead) IS (Y Gl AR gl ofd gl 13 e Slee
0 a0 (e e Aleal) aai Laic 5 &l (5 W 5 G (e IS 5L o U3 28N
q 0 JS 5L 0585 Al o3a b 30 Fiaw Aleall AdalAN A8UY (6 Slee Lle (Bakai

AW
W5 g (e JS Lgale siial <l LAY (5-5) Joaad s
5Ly lan)
- b o el e Gabaa (W) Jard)
+ Aaadl o laad) on e (W) Jesd)
+ (a1 ala Jolid) (q) 50l Alaad) aias
- (5. AL 2k Joli) Aleadl 0a (g) ) o) Bl i

13l g Jaadl
bt i
JEy) XF 368l elas ad Jaadl Wihe of (Buw a8
W=F.d
Jany) ddbue :d agall F o (Jaadl (W
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Jbie) SalSaall Jandl Josdy Gy pn gl gina Jundl 32k @lualinn g il 8 (S
o A a0 Gy Jle) U eSl Jaally (aa) (e Ay @b 0 dadl ) clly
LSl (O stbaall delid Fla) @y Jhe) adawl gl Jee (Lpgeaill AN S guall wid)
Sl Jeall Al digias Juadll V2 3

8 3eae A shad 3 4kl o S aad dglee G (SIS Jendl Al
sl (e dalise Jag i Al o as ge KR ane g o)) ane afa
@sal) Lzl ol LuSlee o8 U GaSal aéy Sl aacy Latie .asally daiall
((3-5) Jsall kil P lal

ta AMSEAY) agae g ¢ ol are uSay 8 g A ghad B abilidall gf ) sl s (3-5) Jsad)
S ) GueSal) aday S saady Lasic aal) g Jabdall g 5 ) el (e AdlE Jag sl A 4D shal) o) e
AR o ) Bl il Luslaa

AL bndll I ) J8 e Jseall Jandl Jana

W = —pAV
AV =V ~ Vi,
Sl &

Laie W W Jeadl Jlaie 058 Ml AV > 0 0S8 ) 2o Lavie

Lin sa Jasd) 058 @il lasig AV < 0 ol i) Gl
pAdaledl) A4S S

W =F.d

g d3

_d—zx
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