&Syl &jyl5e

Ololzo (512 il (90T S0



(c) ketabton.com: The Digital Library



(c) ketab



(c) ketabton.com: The Digital Library



(c) ketabton.com: The Digital Library

wtes %

) s

os gl goadl alll s

oled Mall g (Jo bl b 3 g (slaidl py L sl o8 039 dmoly iy (wlusl Jolge 51 (So an 5 g oales
ooguxe i Lo 3ol Ao g ealad pllas > (wlisl lyois po3) Canably cl il i n b pled Ay g LIS catmole>
dons 0 &S dgpge blyd s pdy Kl prelre cud)b S 4 s el gllas s Bl 00, Kee
ol 2135 Laigy (8D 0 gyl Sl LS el 2 e polee (SIS ple byt
sl 0dd Jhue (Fu) pyee Cyg s & (Sl 9 (BF S 3 e 9 (S oo e Sl 2la) sl (giells
S ol & Silge 038y low (0 059y o |y Al dao ol &S sl o BT (G5IUST g pole sl BLEST
1) dole 3 & cagle (S0 b (o o (0 I g (o G g e 35 ol g 0 Sls G palen
ol (S590 § LS oSy 38 iy odes Jg 55T

v g p5leS (Sibue By wao (Ul ye | Wl iyl a3l (gl 00 Hluw sl (S b ol
4S5, 3l Lab pole 5l atod ] 4 oS aSGen 1500 G )b il gl o Sl 5 ple o 3l 45 weilise
olizen les o adlhe Sluogas plo g JBGI bld 51 o] goite sl obsy alenx b 1) Lo GlbI e
BLESS] g L350 @890 1 Ul 03,5 )] el (g5dom ple pogas @ pyle calisee sl jd was cllius]
oy > b sl 9 21 5SSy Jao s psle b 5 il ol 125 ool 5203,8 i 5505 psle b (55
GobasSe (38 al Bl 5 was oblas g lgire ud Jold Wl odd mudy 0 A 0S5 L
2 290 B S g plalee (sl ) e (gw)d 8 slyione (Godamg LionSe S35 (o> <5 50 (Seigloms
9 b jaimg wyd Clal ) Clegoge dliwi K Codgrge pis jl il (MU ST oSl adlo w18 B
B 51 03,9l5 Cawd 4 gBgo 15 Cpnalee g .05 yieS oLl ol 4 ColSe p3 Lo yte ol 45 ilue Lo puelaal )l
0135 iy (Sygo M erdl ol (slise 2 & alre (b0l PS5 ol L iy BLASH g3 Slogheo
S5l Wil s pole lubul b 1y 15,5Us alg cpodee U

Slo e (Siglan 9 ke 038 b idu pogad 4 (b pole Clle iy (5) 5l (e ;03 )b
d‘).g Qb)ﬂ.ﬁ(} L;Q.Lc sl aylhe ui:.jb ‘Gol:— sl as gl 4 cble py b 5)9]93 PRI B PSVES <
Ko doduo bl Jad g )8 (S5 9 Jle OMoass 4 05 odlel

Lo 00 (A0S ydo & (s jgel Slge ol 3l 0okl b g ¢ Jleb (Bj90l coglusl b ailsty Lo )9S 31je (ppalao plgacel
Ohilo ool @y ¢ st coosd Balol g anisy 8] 9iS lode Cun ]y Jiugd (S g ole dgu g.003,5
Pigad ()LD )9S

a0



(c) ketabton.com: The Digital Library

5 plxo Aoy eges Cunly (S 5 ale glacl da gimg bl oie ‘_'j Gl o b LL o
Lglas- o5l 31 g litel ol el 03505 Wl |y gt s (o859l Slge (il (1295 10 o sl g (S5 a8
wlle by SVl a5 g walsi 3 1) jide sl CuiBge (il gl Jlee

S3y9 (g
R At (0908 (pud



(c) ketabton.com: The Digital Library

2 ettt E AR AR R AR E A e AR e R A AR e R e e doddo
e s Physic ;3
D e —————————————————————————— Models Jsgo pogio pusos

26 s —————— Refraction of Light)) ,4 LSSl e xS
G 1 T PPN oo bawgl yo &30 teuis xS
37 e —————————————— L jls dpnde 90,98 g8 puudes (piits xS
Moy 898 40 9P oyl
53 s erssssssssessssess s s s s s s s s s s s s e b5 Gyt b g s gl ey
56 ot (S (2 A &y (sl a5 > clale 1pgd o
T 13Sm 1 T gYL O pgun poyd
B o b zoud ;0 o3lo cdls lypss b Lo 51 i sdalie zpyles yw)d
B4 ..o ————— ol iy g Ol o ooy s ey
07 et ——————— Slpses Gy 5l gl 3 g zeaidd )
09 e —————— 3 oob ol Jgr Flhgw s teian o)
70 e ———————————— (00 o)) yghuw tpidids ()
7P Ol wled 9t Jgr oy 03y tekd )
4 T PPN o g Cooglio tpdd yw)yd
78 oeeseeesesssssssssssse s S5l 595 il laS (sla S 031l Lz b 1omdgl oo
& 37/ VR
B3 e ————————————————— 093] (6 )90 BLES]
B3 e ——————— teo9l (695 LIS sy 6
O b Cgigply b AslSs
96 corseeeseessees st (So3915 ot 3 ol Caambyn s g polic gyl lazl
TO2Z e ————— 1S90 w53 o Sy g (005K Sl



(c) ketabton.com: The Digital Library

L0 seereeseessessssses s sess s ses s s s st LS 1o e
3 S ay = oy e o Mol e
100 e ——————————— s by I8
1 Y (S Yo guiilw
30 0 tseze sl cuns (9il8
TG ——————————— s Josle ylaxs Lo
NP1 RY g8 30 b b
163 ............................................................................. dsLAJS k_)‘).uu” 9 u_ia)s u‘)uuu SquLD.A J5| uv)®
LO5 s Sy; By LS pgd oy
Y2 b);uﬁ)wbwwr@mbuipww)b
L1608 —————— Sgo (g3l 1> ipyles oy
170 .......................................................................................................... &)Lsﬁl)fy9.99)§:wup)3
L7 e owlgived 010D i 4y a5 (olusl CaiS s o
S39 9
L7 B e ——————————————————— doddo
179 e ———————————— o o (¢Gedgm Olegsge oo
T80 —————————— e o dgie 1 gl Al
183 ........................................................................................... 69.«40 )A; A_JLS).A 9 P)J?JL.A.A ‘P9 du.u.l>
186 .................................. d)LA )A.C 9 d)l.m) ué‘)ﬁ‘ cllu@ﬂ)) Ls_?:;.é cLQ(ds)JQcLQH)& cué‘)A‘ JA‘}C :rbs.w 4.:.“.1%
192 oot sees e sess e sese st osdlin 1 soie i LS ye Jgy o 1 e iples duls
LD T e ——————————————— uolyel Jolge 1oz dunls
/O R o ol g s dul>
211 .................................................................................. w&sw»u‘)»uf9)9p9)§ww
7 0 PR Cojb Cuenl ipin dwls
222 ..................................................................................... (o> L;Lm P9)9A9)5 Sy )0 ).M:u W 4m.l>
S PR Canb 50 Ol lyed temd auds
232 s ol olhygd Jle yeb s (Cunds 13 LS po g polic yl)gd) emdsl duls
L — ol 40l g S temdjled dudes
NP1 RY g8 30 Sigdgm b6
24‘0 ..................................................................................................... Lb)%} u}nl).u QLG9L.A :Ja‘ L)a}).}
24‘6 ....................................................................................... )94:5)' JJY d‘){ L?’J“é uMw L};.}‘.M) :|D9.) L)a}).}



(c) ketabton.com: The Digital Library

24T o s i pyS D590 5D Cpgyld oyl tpgus Ly
249ttt sttt e sl 28 b ol sl oy
74y s oS oy il ooty oy
2D S e ——————————— & o dalllan 1puids
250 s Eo o35 B 4 2l i oy
202 e ———————— by 055 SO e st oy
203 i —————————— S5 hate Cangy s Olilgs 1ugs oy



(c) ketabton.com: The Digital Library



(c) ketabton.com: The Digital Library



(c) ketabton.com: The Digital Library



(c) ketabton.com: The Digital Library

o was olai 10 o  JBS1 wgyd Jolu

S| ool 5 A5dgy 005 anpS



(c) ketabton.com: The Digital Library

o

A0NR0

s Slegdge g (ol pualie (3o Jilus (rmal 5 (oSS sy QLA 4 sl o)58 (slgime
dgne o B amtpe LSt Lol b5 B9ud b (038 9 (S5gdom o) sl g o3y cmelide (gup> 8
S 235 @M g adlae elul o dlge cpl 4 Adlae LS )53 35 5 59iS pledee geude IS
ol 485 Oj90 dbgiye Jilws oy 53 5908 uje (lodre OMSUe Sl 39250 )b 5 (owy

(S 5 ole oMo ()l 5 odyjys Ghliwl p S plae & oges Cunlyy wlse ool ard 2)E &
9 00, Jdow cdd 4y 1y dbgiye polide wpd S U il aaly oo opl clasl .coln b ge g o
Sly oy dea dlge & Al Glygl 3 1y ol 4 jrie Slegdge g ublie pfY el g oSS g
25,8 ol dd 095 lalae sl D 5 4 sl ladan Chord JBI5 (gl g8y b ainles 45 g 55 lalae

012 10 Ggio dog e (ymelize y> slo QIS 51 o ya (sl 03 po) bl 40 o> S b 51 4y
ol Ad U3 ygeude awyd S (gl cuwd jd loidy LS00 )5 dad SLS! dew dlge caliste dlusi 5 o
Slegdge | OUS oyl (slgime gaie yuly J2oSS g sl Ol & Wilie e Glgie 40 51 i (o> oS
S g2l oo m3lgd g w33l Bt > OIS Slegdge ol ulind 4y 5 0sd £, o0 o > S
Ay bl (o> 8 oliel )3 (eges gadge o g Jad N b G pliie 4 @) Gusle
AR 9 e osS el (el oo Sl duds 93 S (se o Sy o> GLS bgje Clogge
Mo B ool Joo 4 mw A3l 4Bl gedpe )y O blue L) eMSke e 4 Ngdae

S eolaswl OLZ 4J9>u ;&.3[59 )0 "j )'|9oJJ|95 r‘*a’O] )‘l Aa.g9l{,.u)9§ ul’P )0 |) yb‘f
ai3> 90 oy plalee Hluoww 53 owny b dds K 1y polie il S5 n a8 Kl onsd )5 dnd (s y9b lge )
O Sy 2 ol B oS sl ande 035 aul)) ol JLlliis (sages (M S5 g5 3 33,50 4]
oz I (55 93 lbge oy & sl a3 3 cipme aSy b iled ddye uysS eleld ) dbgype duds bl
Yoo auly o Syme Gl |y dds Giou o 525 Odglee 99 (23l 93 8 bl @B ) Sl ) )lSen
dguine 0315 488> 20 (sl dbgrye dlge gu S (Egdge (Byro g S odlel jl dm 4 Cal old s iS¢ &
35510 423 15 (el (o> QST 3lyg) 1o bgsye gdge b dunlio b g (9,5 L g (o Com & lany oS
43> 45 e — ol 0003,5 et ol SV lgw 9 (605 At (gl ABES 03 Gde s ol Lisu 3] )

Dgulue 033 oy 4 )T (s & dudx 2 ped LISy > S



(c) ketabton.com: The Digital Library

NI

oy ok lion, oo &y i 45 35l g b b S e (il A S o5 g0 g
) iogd (Shao oUlg5 g (1 Lo dod conBly )3 i ol @ oS logles @ yo G a4 45 il oauiS” Kial
Oy Al sl cadly g3 (b g olBud S i b erjeeles ;500 Kl g adle G pd ob b Gulore oy




(c) ketabton.com: The Digital Library

Physic &9 3

Conl (Sbgr (008 AlS 438 Cunl L (cogoe IS g (o3l (e g Cannbs ddllae e IS g0 4 S35
Mbuﬁow..iﬂwund\aluanduj9dl§.ao))‘)DJLAQ{P;&J&AJ“‘L&}‘}M‘WQ]@MJ
Do sl loj )3 sl oanbo pgle 5 @5 5l (S So3E &S wily o wiiS ] Lo edgy KU le sy
@ b pole (69Me waAID ()5 )0 g 035 Connb abuld I e S (Gl 9 (2SL) S WSle K38 08
353k izl pliy pole ol iso G o

o oy Slie S o b ool S g5 oy ool 1 &S ol il J i g gy dalS Sy Sl
o pla S b g 058 Jae 31 15 plus] oS pusis 5] 33 4 Canl 36 ke §) i Slbue lizgon 48
o e plual oy Gl ) 3 &5 ol SeadlS 538 1 (s (988 Slue 98 (o0 ddlllae 08 )50
sy g Solow plucl g (il SLY e ol sl 8 487 o dlllas |y plucl G5 o (g8 Slous 38 200
25l S gl y99 ey 5l ]

Se38 &5 gme (il @ Cosl polee pac g a8 b wloj 4 bgrpe i 4 olsS G389 SIS S48
ol |y odle €8 o g Cannlo (ylgB (ol 93 WL Syh g polee ple pilS 38 5 ewad plo SN
adlllas 3)50 |y (Fhl G5 C8 > g (ilB wleS 38 9 S L plual S j> 5 (1lsd S 435 led
Slbs plis |l olisl ol 2 9 485 Lito (5955 8 1o (3155 51 Kol Silen (s9ix0 o 51> 0 )3

sl 03505 plail (550 (63Mee 1900 5l sny (158 Slbero Sl ) 4S8 00k 53 (95

0,510 5 b LESES b oyl b a5 lib slb dtis I 5 ool (gl plus] €8 o KoM Kl
| Slasls o Slale Sl 4 bayye Jilae SuoMS S35 (4lb Caanad oiny A5 o adlllas b yile oo 0y
olizmer .loie dalllas 385 Hluw Gygeas 1) S5 plus] 8 > SwdlS 538 a2 (0 )8 095 ddlllae o
g olaiel 3)50 880 Hlows Bl o yp G g eS8 G g gl &S S x4zl S K58 Glasles
)9 oy 4y S5 ol o g (Gl 1)) Soo8 colun b oS plun ddllas (ol s Jo8 LB
Ao das Sl D) 9 )See by e 9)See S8 pilsS Slue 9 (oo ealitul (il Sl I AL
2 (i 03 9> Caold Sl (0368 5 09598 o «arSl) b 9)See b (Sl )l pulss Sl
858 S S Sl s &y w33leST Silous (6505 a5 puiled (0 S donl (0 zgo p g Miud 0)d
) 8 e Ko 5 291500 (598 SIS Koo Ao 13 039 (S8 blews 5 o (555 gl 5 ple o



(c) ketabton.com: The Digital Library

SR by W

Models Jo g0 0 ggi0 gwo o3

siile tul S (5 S 3l SasS 0 Wisel S ol (Sline 395 (0 032 5 41 oy Jg0 LIS 05059) Sl
8)5 ol (S (yaj 0,8 J390 398 (o0 kil oo o &S (gl oS (JUibl (gl aomily g oyl (JUbol (sl el 55
L oW eyl (5398 ol slo olRig8 9 b ojlie ) & Gludl (S 4l JS5 L 08 o (S5 ol o Lo S
Sl D90 ot Juadd 4 o5 2 &S Ll (38 s S5 00 00l diged S SU3 40 Jdge D o oyl
pled il |y o 28 o manlgs oo g il oo Sl il ]y Jlasinl g5 o e jobo 4 8L o (3lie
0 S8 lgp > 4By dele e o & sl (69,5 WalS & 05 sl (Blre sl JWoS cpl 4 29 (0 003
CF 039 A (832 g Shed C8 i o CoT ) o) )3 18 gn Cueglie 9 3 L Nje Ey2 395 y93 4 S
3 S 5 30,5 golo i G )l oas Bpmio 0 Sluoguas plas 1 olS o 0 g A5 oo o0 08
) S o S (o0 Sy WS )3 aSL (A Tgn ) 098 &S 0uiS (0 y9eal g emled (oo 58 B o lgn Cuoglie
ol 22 sl oad ool (B 08 & dltue (5551 0ilS (o0 58 Sl o0 ) 085 01 5 S o8 S e 35 )
S (o 5l Bpo e N 4 d)lge (Bl Jdge i3l 3 epls SBT3 1) 0ad by €S > J3g0 SO Lo
o5 43l 5 5 1) el o 03,5 5 Bpo ipeg bl 5 3] o5 28 o 13 Slta tJelge 51 5 W
Sier 2 ) il Cubly BMUS (pl 9 33)5 (el (yrej 4 03,5 C8 > prltiins yne VL G S a3 B0
sl 5 3 1y g caoglio Ll 3,8 g skae |y 3151 by Jge A8 1S oo Sy 0 4 395 by Y oS

S a3 o gy 290 5 Ll A5 oo 3o 0l UglS 8)L)> gl asgykae Jage 0Ly
O8lg8 9 Jgol b uusiyy &5 Sloj .l e sl HIUSS 5 SU38 ol 3 (Jhk) (s slo e 0)550e
S iy 395 S D S (o0 )5 B g0 | ddien 0uiS (o0 Bkl Blie (sl bl 3j50 3 1) S50
plaal (b3l s> (ynj 05 €5 > wilo (o e glo 4l 8l s 55 oo ol b Jgo bl p (K38
P Bl o oy Ol g S gsy 3 ae OB Jbl b Jdge 0 g Junl B (Jbl ale >
e Ogh 9olo Al Gy e 0,8 QUBL o3 4 ej €Sy ddlllas 5 Jlie job 4 hled (0 LSS

D)l Cunlua oyoj & Jlo 3 0l (00 123 (Cuolu)



(c) ketabton.com: The Digital Library

Jof 22
- WL P PP

39 38 (ol b g bl Sl
bl 04 O] Jae yobo b g Jbl (oo Jaume 0395 (S 5 &S 4565 |y SleS
oy plS 45 (ool dliel b g 29 oo b oS ol 4 ML (68 0jlul LB &S (i ol po U3y 1S
0 b S |y ol 29 g anly dae K ) Byl STL g 398 0 0b CaeS pb a8 ol 1y (S
) 51 Sl (bl e ol 45l bl oS i sl K50

ool (M) g0 ol asly Job -1

ol (Kg) o135 okS o alg alis -2

<l (5€C) agb ] woly loj -3

ool (A) joul ] 51y 50 by —4

Cowl (Cd) Ml OT .\>|9 Koy 095 -5

ool (K) cpglS o aslg )lys a5 -6

S & JsSle AiS” iy H20 O Jso o obo

H,0
JsSlle s 1+1+16 =18g :Jlea—1
CeH1206 555585 Jge 1 Jlte —2
C=6-12=72
180g = |H =121 = 12
0=6-16 =96

L g o8 P Sl
s Jol> g oy Jolo 5l g Atad (oS 5 0398 Jiune o Wil (oo I (Gl (BSIL 5 (28 OLeS
OUid S g8 (BS ey Mio Canl 3gamiel Blizil b e)d SleS s ] o cans 4 ol GleS

.D).:.éaa).\g




(c) ketabton.com: The Digital Library

. m
068 = pu”g;xg\l:S:m'a:kgs—z =N
K= ey Xog=F-d=N-m=]

po=2=E=X - pg
aw S m
K ow
cw=—=2=t o yart
des s

49l

)13 3529 sl £95 9> S5 )3 S i 1) bad i 95 @bl

o BB dhl Sl a5 S o5 93 g oS conl s I Cund S (g dgly . 2lad agl g (sotae gl
odb 3game (69,5 o K by a5 Canl Liab ) owd  olad agly cunl anyd o] dnlg sl ol dgamme 39
4 canl 0,5 35 p0 5> (olad wol; Lol e G el Stiradian bslpce olas dgl; o8 ojlul asly wisb

ST (g 5 0 3101 (Sle2> b v

1 c
s ol 7o b5 10 gt ool gloasly gl Sie s b ST 635 ol Sl sl s
1l £95 93 4 Sy o

(455 15 o o) MKS -1
(4515 15 e (5Le) CGS 2

(o)l S caliold) Cuwl duw Sl 38 ol GlaS” on Conl 48> s b s (]




(c) ketabton.com: The Digital Library

\,’,"Zyé .l : é w“’ .\ :

il 3,18 FPS g MKS (cla i clisly o dbail,
1ft = 0.3048m
1Lb = 4.448N
1Slug = 14.59kg
S5 030 5> 595)1 b )
24800 Juo ok ssly o (55)) 05 08y cyhio SIS 18y (305 Canl) WBL3 S92 90 aylisl AN ST -
ol 8 18y 5 s3] o5 23
2 Jbe sk sl 15 o pste b))l sl ly Bl (i ca ) & (0e8) plen (35,1 JB Bl > -
oler Jy wib os diedsyl pB) 4 o Byb clajho g cul 4 13, oy sies;y)l 0.004205 sae
Al o eyl o) Cunl @Bl 5 52 oy oS yho
Al oo Bly cnp Conly Byl cunl s 1) 55)] 058565 &S (08, (g)lisl sluel > —
Sl 0.00028 : k.
o 93] 1 0.840 ;e

ol (g pdied )yl ca By o) Jho (el (S

o o
051 = -
100
0.01 = —
100
050 = =22
100



(c) ketabton.com: The Digital Library

P9d 32

(Round off) 4T aig,

Lol o el Gl gy b 0,8 5,8
1
:uled GBI s, Ow>¢I)J)> dae : e
0.782 = 0.78
1
Sled Gl A, Ou.‘).)éul)J).) die : e
0.837 = 0.84
Sy 06 5 0 dibg jioo o o & 1l 5 31 55,5 s liel a5 3,50 306 515 355 o poles Jlto 5l §
D9 (o0 g i ik dae

Sled Gl A, 10 cdyaly b sse ke
1.735 = 1.74

29 0 e B due 4y o> G 03gas (2,8 101 (T il b o 51 S8 s 5 3l S i )50 205 51
les il s, Flo B3 a ) b i s
7.545 = 7.54

D9 oo yho ok 4 Bpo Bl Oyge o o wib cds dae ] 5l B sae g il 5 g )liel Jlas 390 dae 3]

o5 Bl 2y = > oy o e 1l
0.3472 = 0.347

0.35
0.4

1
:ules & %970 u.‘).) aly bdose ke

0.4473 = 0.447 = 045 =0.4
2.7482 = 2.748 = 2.75=2.8

1
:ules & %9700 cdyaly b sse ke

0.73214835




(c) ketabton.com: The Digital Library

0.7321484
0.732148
0.73215
0.7322
0.732
0.73
1S 3] i Bl
D = 10!
sSa H = 102
s K =103
K. M = 10°

sl 1=10°
1Sy ) S i o 48 S 5 il 15

_1n-1 _ 1
Ls...u\:g.)d—lo —10

= -2 _ -
s C =10 100
—1n-3 1
Jom =107" = 1000
—10-6 — 1L
gyl =107" = To6
_ 1
stn=10"% = ———
1000000000
i F = 10-15 — 1
gied 7' =10 1000000000000000

o U S (oo oo Lol Sl (o (o Db 0 03l 4 Sla CueS ja8 2 las 50 (655 ol s L ol
O lg39) oo ol Sl Songine bas gl o Songine Conl £95 95 4y bad b s dnyy 365 Bl is &y s
Al oo ialS 385 Hlaw blo g bws g)lpl s g 558 sl (55lxe D50 S &S )y 0 S8l >

10 — —



(c) ketabton.com: The Digital Library

R

Pow 325
g2 aul,l Gl

Al diges ol wle 55 Ble Clud> M, cg g5

(yldel dlasl o iy 9 (S5 uww

il ol melie (pdm Ol joi g Glogdge mudg § oSS unal i Sin
13)5 il I 93 & E9uo9e ol )l

J9‘ }u?(.) > 3 —1
3 b8 (Sodlal B s clold 51 (So B Sl (398 0lge 0 JI T lomiio) (K58 sleeS -1
D290 031 b9l (398 dbgiye dlge
piY Clomudgi Cygps ygo )3 5 dpee SpSaD Sy il s by 5 gl 05V, -3
Dguine 03 L]
:Ps.) ,«ov > ) —2
sy B> 20 (L3 Soslel 3:b jlsouw oeloli ) (S Bk 1 sl ise asle jliel slasl oy —1
3 ohS Mo ;50> Bl cledlio (ld Jgaud 4 dguiun 0313 prusgs OIS bgyye il (glgixo
) ols d‘9§.>u L1, G598 oM Gy Joliwo d).m‘l- Slegg)S 53 &S douie diwled plolis ] h:u -2
Gl 5 55 Dgpd Dpgo pd el Eou g 038 g e | Clolel g Lglds ST awslie
D9 )5 g Gl pad o SIS S ke 5 35)b wlyl p5Y Glows g xS

Sgdn (&S o B il 4B 5 (gl am -3

S5l Qe @l Sl g p3 oS 98 (e b Sl )0 Clegdge den (35 bl gl 0y
crl bl 53 9 porde dluwg (p U39 Con g o3> 2k oo g 0y0jg) (5 05 1 sledlie ile £ g
Do ygs ol 5l Jes odlitwly wunlie

11



(c) ketabton.com: The Digital Library

pile 2

)13 g2 4)lai 93 595 Canbo g Cudlo 3)90)3 335 (o0 plul Cug) el &S au5S ) (55 598
pb 4 o8 ol jlole )8 ksl Bl g ool d2g 4 g kg )l ul yg 090 4l -1
Gl yb 4 it b e 4 3bj Jles g b ()9 lie J| &S w3l e (Corpuscoles)

o Pl G el g 03505 0,50 ) 6y Cliacl sy (oo sl il 4 4SSk g Ngd (o it

_ \< ag /~
o] " o
w f\“ (2) Jss

29 4k ol B g ool 3g2gr S pU 4y (aadils bawgh )b st )5l )5 (g ke —2
Hgd (oo pliie Byl i 4y 5o @lie 3L Hlows G p 4y &S At cublide Sl gl

\“(f/

AN
~—

_/

“))

0l 395 5l OV (pan )3 595 zoe v g Sl 0)d o 55 &5 Cunl (pl b Connbs )L 3 polae 5 v 4 las
Ol 59000 Pl maled adllae oo Cun ) )9 0B p0 amd (o 55 |y (290 ol OVl (pdm 13 5 g9 05
w0 5 1y ol (2se ol 03 e g dallla g0 13 S 0 02l

Wy (o03 MB 5D 59l sy 4y i ja b Conl G > 0led s pus Moy 3y Csyun 1599 Cas

12




(c) ketabton.com: The Digital Library

! \
1 f ' ’ ’ A \ \
v '
! [ ' ! A \ \ \ |
\
! ' [ ! 1 | \
1 | ] ] ! \ \ ' )
] ' 1 | ! ] [l ' !
! '
\ \ ' ' ' ] [l ) )
\ '
\ \ \ \ por '
] \ \ A 12 ] , [l
\ \ \ ’ ’ ! !
\ \ \ N s ! ! '
\ \ LN . P ’ ’ '
\ \ AN -7 o ’ /|/ > [/ > [/ > [/
o NS R S +, YVac air w g
\\ \‘ N ~. - , ,/ h
N - - .
\\\\\ ’
\ \ S o e ’ ,
\ AN S o g ’ /7
. N ~a o - ’
\ N -- v ’
N N , ’
N N , ’,
~ . ,
N ~ - 4
N ~ -
N -~ - ’
~ S PR L’
~ S~ -
D - i
N --- .
N -
~ P

5 il Al cad (ip 09)F b ojli (bl 1le S e ptie |y 595 363 51 8 alual 35 y95 ol
sl 95 93 41 )9 @lie it 93 lie plual (nl 9 (0 3L (g5 plucl pU 4 0

o 355 (oo smlice )] 4 45 alols Auglie 4 Ll slal &S 0ol o |y mulie Szl b g9 abais 1
( il Ko

R e

gybleds o - (5) Jss

~

Ty

VLIBQS))}39,;3uno.\mmliallaﬁdT);ks&MB@&@OTAQIJ)yetA:o%ﬁ@m—Z
WWigdh (g0 3l 0d5iuS mlie pb 4y Wbl dunlde

(L
o35S e \\% C\
| \\; D (6) s
Jjﬂ\

13



(c) ketabton.com: The Digital Library

P S R

1wl g9 dw &y 9 S (o 500 plucl 1) 455 Bl )55 555 A ansS ) elual 1Sy ol
s -1
Blas de —2
5 -3

9 (00 0b (695 axdl b (695 zgo ymo b g ()55 (9D yame 15590 Arns]

&) 4nidl

AiS 0 3b (695 Aty pU |y (698 Al dsgecmo 36590 Al

:
s Elz
— -
/
(8) Jss
iplacl 9 )95 O lite Joo
olSl =1

14




(c) ketabton.com: The Digital Library

CuiS 5 ol 03505 CuiS yy Jol baxe ) uly 29 3)lg Laiee 95 S yiiie Juad 4y yo3 glad o5 ja 1yg0 (WIS
Josb LIS o0l g WSl pb ] e
lsn ls 1
i r A 4
L7777 7777777777777 L7777 777777777777
(9) Jse
1195 ISl (g3
i=1r-2
1w 8l gl

gl ) ¢ plite Sl 3 045 (o Syge e 5 e (g Jlger aw 3 plate Sl -1
Sl g5lge 1500 SO duSain Olelad (g e

535 op Sy Lo i g l5enl aaw Ky 3 phaiel LolSail Lplaial olSail ~2

(11) gseas

oSl plaiel

LS o uSaie plaie JS5 4 |y o5 oS Canl o jlgen pdaw o :MITTOTF dis]

il £ 90 4 Ly 4]

15



(c) ketabton.com: The Digital Library

A

e —1
&35 —2
i g o Cul £ 93 41 (49)S sl ALy
D oo eSS dwSate lelad 4l el blis 5l 039 (gjlne pguai (cgtume aml j

o e
S

&
[T 77770777777

PG Al 43 g1 guad Oliaseilio
Conl (gjlome pguai —1
P=gq-2
['=0 n sl e Jib & gslue pgai Job -3
[ =0 col S ol oo S50 —4

B amawdm%quwl)d%dw@T—S

g o db (3o (la aiol Pl ay amd S 1) dgly o g3 oy 4 ail 931 Ve (gla Al

i Sie (slo ainl Jgoysd

16




(c) ketabton.com: The Digital Library

= Wy i".ﬁl":\

360
o =
n+1
Poal daal — M
b gl o a9y — X
ASTaw 1y prguad dlaas ol 90° Mo (ol aip] (o agl; e
360
n=—m — 1 =
90
A8 1w 1y pglar sl el 60° 5Me (ola ain] oy 4l 2 ko
360
n=—-1=5
60
Soles cabyy |y s il o 49l 03905 1SS |y poai 9 a5 S Mie & PREN|
360
xX= — =36°
n+1

:Can cave Mirror ,zis gg,5 auwl
03358 Sl ) L1515 s 45 ol IS o 0,8 5] it pao (595 i)

(14) Jss

anl (59)8 peie

+F col s lme yaie ain] )3 yxio ainl G o3y leled pune

149

Ne
~
=
o1
T

/
/

17



(c) ketabton.com: The Digital Library

yxde a4 pgnad Y
) 6519 o izl 3 pe 5l pan :Js‘ J
ol (> pgal T
sl (9Sxe 90

ool S8 i Jol J =

.J)‘J)‘)éC9FL}3).) -

D9 (o 0dnline 033 59y 53 9 0ol 3929 4y A Sleleis Wbl | s> gy

20 13 C 5 F oy pus 1090 s
el (i pgad T
Gl w5Sae —
el J5 35 e Jol 51T
258 (o JeSis € jl gy

18




(c) ketabton.com: The Digital Library

i /g (18) s

1wl 6519 C 0 > :Pw Il
el i g

ol o> 4 dsl.m.n
w‘ 6519 C ).)

M (19) U5

2 hEF 33 s 10 s s
D98 (o0 S5l (ALY 5> g

(20) gses

2,03 )13 (LY ) e oy Sl

19



(c) ketabton.com: The Digital Library

/.é PP By N

D9 (oo JSWES (3lye )3 (g9 dal pgual

) \
> = |
K <:] 21) g5
' /

ol (gilome yigad
FOW PO
a3 )5 ez Jeol J

.39‘;‘3@ LSW_’“ "'"4;.,9”195.:); -

2+ -

(22) Jsus

" C _yF 0

e il Jge)98

ol
Q |-
e i

il Wy 5l e Aol P

ainl ool pgas Aol

aipl 8l alols F

19 (o o > deld 3b g q P (59,85 sla ai] Jgeys8 Jgoxio duw e

(s> yo9a5) ML @Bly ain] (g9 iy 3> poead & Canl (+) ©y90 2 -3

20




(c) ketabton.com: The Digital Library

EE N R Y- W

(e pugea) 2L Bly il e )3 g0 o sl (+) ©y50 1 4 —4
ol stiane b dtwly juo pgaas 23l oo M 51 -7

1y280 %id{&,)(_’:mw
Cuf s gl Cusbao )03 J13 yaie aigl Wiy 51 9CM ol 4 gus g 6HCM paio 4yl Ble alols —1

Aoles cdlyd |y al oliS)h g poas

1,11
P q F
1,11
9 q 6
i_1_1_32_ 1
q_6 9_ 18_18
q = 18cm
ol e g Canl (i g0
m= 29— _o
D
\Z
2, -
- 3 6cm *’/}
7
e I
N F /%
Y / djL?uX

A8l (o e il 93 9
5yl Cusy g Cusdge Cul @Bly ay] Wy 5l 3CM Aol 4 e 5 18CM yaio any] Lol glai —2
S g 1y o aigl oS3

F = 5=9cm
2




(c) ketabton.com: The Digital Library

,,g'*"ff a 45 id.“ e
1
1,1 1
p q F
Sjlme
é —4.5¢m é
¢ r 3cm RoaS
(24) I
1
1,11
3 q 9
1_1_1_13_ =2
g 9 3 9
-9
q= —= —45cm
_ -q_ —4.5cm _
m= = (%m)—LS

ol (S3lme g e iz 1.5 g

26 g |y ainl (oleiS)5

R
F=E=6m1
1+1_1
p q F
1 1_ 1

q_6
1 1 2-1

— 29 _ tzem_ 4 sl (> ) 9005

p 12cm

Pl Cambge dmd o LSS |y Ads xnx s poal AB pus 9 16CM pie ain] G Lol glas —4

WL (WY

R

F=E=8m1

1+ 1 1

p q F




(c) ketabton.com: The Digital Library

m = '?q=—4 = q=—4p
1t _1
p 4p_F
a1 _1
4p T F
3_1_1
4p - f T8
p = 6cm
q=—4p =-24cm
pede glo dinl )3 (Fas Jger98
F? =xx'
e Aol —F
Bl | dlols —X
e 5l ppas dols X
% x F P=x+F
e . q=x'+F
C
% N o JF 3cm
N (25) s

il asly J13 20m alol 4 4wl Gl 5l pee S S cwl 100 jade ain] G 3lyme Alols ;e
8 1y il ol 1) s el

q=x+F

q = 50cm + 10cm = 60cm

F?=x-%

100 = 2x

x = 50cm

5 s dols 5 o LSt aiol 5lyoe ;1 OCM alold 4 pgwi 9 12CM jaio ain] 3lymxe alols : ke
A8 g ) al

F2=x-Xx
144 = 6x
x = —=24cm

23



(c) ketabton.com: The Digital Library

P S R

P=x+F
P =24cm + 12cm = 36cm

:Convex Mirror oo 5955 4w’
8l 0115 ol o Ly s 4 sl JB 3o 05 5] stamsd odome aty]

tode (69,5 dil 4D 95 Slelad pune

A 4

Y

(27) Jss

Yy vy

269)5 [T d«uﬁ.ﬁ‘ 9 );9.@4

HERL T IIY) di | 3 pgad Olasuwin
ool (jbxe g

24




(c) ketabton.com: The Digital Library

R

ol jiSa S s Jol I pga

)1 51,8 el g Blyme o pga

11 1 ;

- + - = = tdSw dow | :

o ts ? - : 22l Jg0)98
Cal (g3lme (3l r0

2S5 g poat Cusy g Cambge .Cowl 18CM aln] | s alols 5 120M Cusre a] Uil glas 2 e

Sles by 1y anl

| —

I
+

Q|-
o
=
o |~
=
®
=
®

1
.wlmmliml)ﬂ9wlwwzﬁ9.du@

S i 1) s Gy ST o oS 1) pgual i o AB s 5l 9 120M Care aitp] Bl oo dlolé : Jlta

P =-2q = 12cm

25



(c) ketabton.com: The Digital Library

P ]

(Refraction of Light) ,gi ,Lu<ail

ool a2 o s 1) 063 L] e pod Lasre (0 D4 0 ;00 Blad lase 0yl Blad b S 3l e Sl

(29) s o
IR
.J)l.) )l)§ (.59:‘“"‘&.)‘) JA)B9°)‘A& ala.\f, co.))‘a ala.:: —1

(30) Jss

oy L N a5 ol ol sae G 0 o dgly by 03,lg gl e Cans Aolels poss o 93,51 -2
Wilg sed ol S g8 S
Sl s 23 g o

ow Al Wb —1
\ G Jow a2y b
|
9& sini=

sinr (32) Js

/4 y /i
7 26




(c) ketabton.com: The Digital Library

= Wy 5'..:'3""‘.\

cuwl 1.5 lpgww)MI%p.l,33Lﬂg loa 4 s O HSSl co o

Joob
Isa
s sini _, _y 5 33) s
Ssir
c :u*\;fs.&& 43.1)»—2
1

r \ Q:n:m (34) S
- C C2
2

sl 5 Bl g T 4y o 53 e 88 393 (oo psbes bt 1T > 1 a3l 4 31 5550 S gy S8

C, =300000km/ s

__‘3’:\__\__ _______ (35) Js
o \
C,=?

C C
n=_Ll_—C :_1:300000km/s
, 2 on 4
3
=w=225000km/s

ol yain yg5 e o adind 55 256 300000km/S lga 5 495 cas o )31 o
C, =300000km/ s

_______________ (36) Jsus
ol
Cg:? wln=%w)b&|ww

27




(c) ketabton.com: The Digital Library

o c;  2-300000
n=—— CZ = == —
Cy n 3

= 200000 km/s
A0S |Juu I o] ng.:blb S cwl 12cm ;‘j B o> Sy JLA

n:ﬁ
b
4 12m
3 b
3.12m
b==—"=9m
4
M‘Au‘)u‘u.mbdo&wllmu‘d)ﬁl}o&cuo?@)b‘)b
n:g
b
4_a
3 1
4
a=—==133m
3
3 4
O
et o \\
; -
_z2_33_°
n=s=3"% A \ C =9
4
(37)J§w“s

n
n=-=2
ny
2 3 4 12
n=4%=---=—=1.2
" 2 5 10

3 95 e 3,565 (JaB 1ile )1 (gilae pdaw 55 & Cunl Blad pae b Glad lae S izgland!] 65lg%
goladl 5l

28




(c) ketabton.com: The Digital Library

B gy
n\ o
n
n |
izlandl lste Jgoysd
il == iz
0 =

K 1
295 by o o ks AA = (1= 2)
5 gt 38 d = e T

S g ) o9 glad 55 9 (2905 s

Cosr

60°
A
6lm |3 (39) Jss
v
60°
il B iz
i, = 60°
d=e sin(i—r) 6 cm sin(60°-30°)
CcoSsT cos 30°
1
. i _ 6cm _
d—6cm£— 7 =34cm
2

S 1 |y 18 g s oy 4hiols ol 1.5 ) Ll o 5 120M ool gjlsto 5 conliess : Lt

1
A4 = e(l - —)
n

1 2
AA'=12cm (1- =12cm (1-=
( 3/2) ( 3)
12
AA' = 3cm = 4dcm




(c) ketabton.com: The Digital Library

P S R

35 1y 1 o0,y g 1l 30 o Sto gls 51 canl VZ gland] (s lgio sl s 2 Jlto

i
n=v2 30° (40) U
sini
_sinr
. . 1 VZ
sini=nsnir = \/§E=\/7_

i = sin™?! (‘/;) = 45°
i =45°

Prism ,gueo
LS e 438 KUy Cad |y Mty g bl 00 Dgate (Silae puf daw 9 lawgi &S Cuwl Blad s S

(41) Jss

g sl Jgo)ed

D, =An—1)
A=f1+f2
D=ll+lz—A

Ls)i.oh_él)xﬂDm =2i— A4

30




(c) ketabton.com: The Digital Library

NI

. D +4
sin —*——
n=— 2
sin A/2
sin i
n=2h ol g 1
sin 7,
n= Sin 1, po> gaw sl
sin 7,

SOl Gy 51 29 3y yeudie pdaw VU 60° ael; cou ye glad ,ST cunl 607 jeiie iy gl : e

S g ) jediie slgly plos il 3 Jgulin

A=60

i, =60

n=3

h=?

r="? (42) Jss
i=?

D=2

D =?

. . . 0
n=51n11:\/§=sm60 =\/§2

sinz, sinr, sinr,
. W32 B 1
sinyy =——=—.—=-=

Bo2B 2

—, 1
n= sml(E) =30’

A=r+r,=30+r,
r, =60 —30° =30°
D=i+i,—4

sini sini
n= 2 . 3_ 2

sinr, sin 30’

31



(c) ketabton.com: The Digital Library

3
E

i2 = Siﬁl (7) = 600

sini, =

D=i+i,—A=60"+60"-60" =60’
D =A(n-1)=60"\/3-1)
D, =60°(1,7-1)=60°0,7 = 42°

S 1 1y 03l gl o pantio JuuSSl oy wanl 30° o (g ymsl ilial 5 607 jsiie ol gl : o
n="

i ="

A=60°
D =30’

D +A4 . 30+60
Sin Sin

- 2 _ 2

sin A/2 sin60/2

. 0
n_sm45 _\/27/2:\/521'41

sin30°  1/2
D, =2i—-A
30" =2i— 60"
i:9—(2)0:45°
S T 1y yeiiie el asly sl 30° ¢ janl Glyoul 9 1.5 jaiiin LSSl pi 3 o
n=15 Dm:(n_l)A
D =30" 30°=(1.5-1)4
A=9 30°=0,54
0
4= _ 60
0.5

32



(c) ketabton.com: The Digital Library

:(Critical Angle) v b Sy &9l

3l LSl Gy ugSae ol b & 255 1y G sl S sl b
.1
sin, =—
n

(43) Jss
sin i
n = -
sin r
sin i whn 1
sin r <l n n
sin i _ 1
sin 90 n
sin i 1_
1 n
ol 49°L,48.6° Ll 3 lysu 445
0 . & . & on
Joob Jeyb
|}m \ |}m \
u‘ 490 ‘ CVWoW) 420
(45)J5w (44) Jss

33




(c) ketabton.com: The Digital Library

P S R
(A1 IS Sl

HaSSl 695 glad b yo il (g gl 51 53555 00,lg dugly g 30,5 (38, bauzee d)lg Lade bas I o5 glas S
S ool s LIS ol b 4 Ty oty ol S oo Sy Lae s 41 yuly 390

polro ol USS & (30 (59 23 plawl ] S5 5y90 Jiolgd o o s g ol 3 sl (o) 3 0 paw
Al o939 4 D S gillae 31 IS lSal cde g 390 0 3L Ol pb oty ol & 340 0

ol«»] ol«»]
50
bele Lo Sy lop .
. P 93w Slod (a0

N\
N\
N\
A Y

ol B bame p)S lgn
o) glaw

(46) s

34



(c) ketabton.com: The Digital Library

= Wy i".ﬁl":\

sguiiia gl (gi aujad

yob 4 S5y o wlel Cpl 4wl $Blas zge Job )y S5y cadn pa aS Cunn] Ky can 4 ol 4o

:Rain bow iw, yloS' b 38 wed
o ka8 Lylad g0 35 1) 455 b okl im0 gl L sl okl b ) s 4y QLT 5 455
o5 S & oy oS e g U8 oo LSSl 40 93 5 0033,5 )y (] s yo8 At Blas gm0 4 )L sl
sl (2 08 (o) &S S
A, =700nm =0, 7um
A, =400nm = 0,4um

35



(c) ketabton.com: The Digital Library

/; ot gy

13L o s duwde | pus alold anslie 4 b g duvite (clioul glad duslio 4 o] cwlus &S o duwie il

kol jome S ghyls duwie L paie g ot Gl £45 90 Ay poes Cijgo A duwde g (0 Db ST3U duwis pb &
Sroar ]y anss gl 350 &5 canl (g 5l O)le dnse Lol jomo sl o (28 sl Homo (2LLY
w2l ) duwte sla ) & sl (gm0 g ol jgome @blis j Oyle Sty jome blake Juog dumte (Sl
s 90 5l o a4 iz b duods (0 A8 o) GOl 090 o)l (Sausl S0 4 &S glads WS o oy )00
9 Jse y38 ol by

S F g F o Glomo Sl g 5 e Jolsd X 5 X 51 5 US55

‘o9 pilg o FCL 9 ABF (cla edio a0lis ||

A
B, > L
F A
A F ¢ )
y B _
L
Xl [l
v X
(49) S
cL _AB _FC
AB AB AF
I _F
0 X
S s FCL 4 ABF o clio s § olizgan
AB _ AF
IC FC
I X
0 F
F_ X
X F
F?=XX

36



(c) ketabton.com: The Digital Library

EE N R Y- W

Lhjlus dsune Jga,gd Cigad auengi

33 p9d o g Jgl gdaw )3 A8 oo LSSl axdd 93 3945 3)lg o 4 yg5 gl o ya ] CBlad baswe K duwde
Ol B> S8 o b cnl o)l 1) (gilme e Cutis 93w (sl e S gl LSSl sl 1 gl s

Cawl 0445 0313

Rl

n =1 \/_\/Rz

1

1

v
v

D [
P < q,

(50) g5

) ilre o St dpute pgd o sl f) g )l L) Jgl o @ G O s gilome g

n n n,—n

n,=n ,n =1 &Iggyl{aoawéﬁul);ﬁ+j= 2R L Jseysd ol pdaw YL 5eS]

14 gt ol o0
1 -1
—+ 221
n 4 R

non_n—n

el My =1 ony =N cdb )l 3wl b ped pdaw sl ;+;= 2 Wb Jb

5 e Alols B )31 ol @8lg aind b aure J31 10 LS S conl [1 pgad (5 b s pod o sl om0
s mlsl oo o USS 1y (1) dhalas il ol 51 oleg dlols Gy g st po> o

nyt_1=n 0

P, q, R,

STl dmde 3l gilre ponat dlold 4 ol die W cpl 4 Qq sl Py = —qq +t able o) o

-3

1-n
9 49 R,

37



(c) ketabton.com: The Digital Library

\,’,"Zyé .l : é w“’ .\ :

1 1 1 1
(R o
P 49, R R, (W lwy 0L plwa! o z,ls
0)5 9 dhe (ile b Byl G S SWIP Dk ok BB i oS Sy ) Lie el oyl dbe o 2
9-’555"QKAMLS}E°)-§u£‘3‘}1du“€)l%‘\l:ﬁu-&°du@l%m9goiw45°-"°T39?94€é-éb°9§
Dl S Ngd (oo b dle ile bzl blie 308 Cute sla gl 5 Wgd (o b (2 abe ;503 Bk &,

g (o0 @iy Idoxe (25 5)S (sl

sy ale
——1

IEI

‘

()

Ngd oo JUl ey 4 0)S sla e Sl alaw S o UK 398 oy e 4 (o3l G gy (538 6, S
Cuto slb g)ly &S 25 00 0003 (g JS5) bl 193 sl 03503 Jog (o) 2] 05 45 (o3l Ly s ] ST >
JS3) oS e 1y sy alie ST 98T .l s Cutie Hlamjl 0,8 i fewl b ake sl z)ls 4 G 0)S

Dl pb 4 ysSie slo gl 5 W11, aos o) 05,5 (o i o8 i 3 CBIES, b 08 St sla gl (o
B ool Ll o

(51) s

:Electro statics 3y Sl aslw

5 Mt plile €S> (G a8 lo gla b g Slo sl gl o 2 &8 el G K35l s St 58
29 4 Floj oSl b gola Ngd (oo adlllas 0yueg (B Jeiiliyy (B xlo dle b )l () bgiye oS
ol Wl adaw (cYU ;05 O VU pus 93 (idlo el 3l dgd o0l il ,500 ob b Bole pus 93 4S5 a0l e
o9k 9 SIS, ol €8 wiS eSS g il i edls plol ) Jlisl o8 o oS sl e d2g 4 (B sl
S99 (o0 St lazla g 0ud o8 o (e gily Sy amd (o Cusd ) 09yl &S om0 S
D95 (o0 Jds Cute il 4 1L eyl

38



(c) ketabton.com: The Digital Library

MLl o oSl Wl i 00,8 S o il Db o i e (ol 4 Ll poil ST 055 o

J).) Jim 5le ‘MT oJ.g..))f @)9; d.)l.owa 9 dlwon wa.: ey, Lwol 9 FL“>‘ o uﬁ); C)l>
/\/\@w

S sl gl golete g dtwgy @i

(52) Jss

1022 4] poes oo 2o (bo jo p0 o] 5 Lo 9 9,5l 6 oS conl gyl pgil ¢ o3l &S wiline
ol 39290 (59l

1cm

Syl @l @ig S wlg o aiS Gl L o)l SIS ek Ses sl psl pled cgyule gy
wiS 0,3 1y o1 ol 3 W sl Al (g)ls (b ol o 4 (9801 &S ilie lioman wcusl (o3lote b g dtigy

8l (o @S S5 4 g [ime o Sand b )l @ sl dal ol ) ey e

V=1cm:1cm-1cm = 1cm?

o.... .°oooo (54)J‘§’“’
b )l coySund b e @jg

s 3
ol g Bled (o 3)lg 098 0SS (YL Hlunjla plunl 1) tbled @3 b g Cla 1) S0uSs W5 oo jlix )l pa 9
S o Ol adsS 058 295 (o0 el els (9 Lo plual o (B 098 958 (0 3k (B 098 Pl 4 058
s (] gl o Aol mpe 4 cunlie LugSias 9 o z)l> Jlide & cuslite logiiune 068 Jlix > plucl o &5
Lol o 098 pgo o)l )3 29 diz 93 o1 503 yle 19 30 o M 93 35 (B 098 29 iz 93 )l S S
Db oo 3 )y

Sl Canl ilie cuolgS (3 (Sl UKD 098 g0 0l A lar (B 098 250 il b zla e Alols ST

1
F=k 9192 _ q.14>
r? 4]Je. 12




(c) ketabton.com: The Digital Library

TR R

1P p elw
CaaS S B ol 29 o0 ol o] 3 (B gla 05 & el Lad 5l and (gl SBlbl 5 By ol
B
A+ 4 ——0—»F
+q

(55) Jss

q
d95 Slbl >y Gllae ol G (o & Cuto i)l puer A abl )3 45 305 (00 0> 368 USG5
col ol ple 4 505 cuto Jaz )l pue SO B i 3 olo ol o (lp S 0 g 1y (B a0l
OlF o 1y B a8t ke o Jae Fogs ol (oWl Syl e B)o 5l a8 55 o 00> > (00 )15
ol s ] By ol Ol S S gle b o 2y e VL )y 098 1gad iy iz

U g bl 3 esilys (o0 03)5 psles +q0 Sbeial g)ls bwg A dais )3 gl (B asle LD S5 5
D9 0L Sl gyl b G g mie gl

A
a +qo (56) Jss
E=-
+qo
ol cwd Fioge 4 80 Jgaph 13 51058 o g A i 9q (B gl & ol (B ol B bty
) 1 qq ,
oyl B ol Iy F = me r_zo pled @09 s (538
E=—2321
4]Je- 12
ol @l T alsls &y ) 5168 sl alas 3 gyl L dlo Jsoys8 )
% +T (57) Jsus
tq
WS e b eVl —2uc S ol By el M abis 2]k
ool 2MM )l 51 M abais alols -]
ool 20mm z)ls I M dass alols -0
>
_ 1 4 _q.109 Nm? ) (—2-107%¢)
E= A[le- 2 2-10 €2 (20-102m)?



(c) ketabton.com: The Digital Library

SR by W

= —45-10°2
Cc

B g Nm? (-2:10"%¢c)
E=9-10 €2 (20-10~2m)2

= —45-1052
Cc

(B Jelilisy

aSlej sl (B Juiiliyy jl ojle ol S b b gily e ole & Wl 0 S puaite job 4
218 ol @Vl sl o) (o )50 a4y a4 ) im ST (o0 oS0 i (B Lo B 0 Bp o)l
5 Jetsloy 51 (nl S 398 (0 033 ile 3 Sl (51 JSB 4 gl VL ol 2] ) ol 9
el (oo (B Jeiils 1) j5de )l

14 m)l> e pe LS 4 )l s B aly Jisbs 550V 4 il S

a2 By Jedilisy (500 JSS e 2 )5 (315 e o Caige g AS & e S JB il (6551 aplx
)l (S e (B ol > ol CuBge g e )l
6V Ll e Jeiiliyy coglis o8 Sy dlais &y daiss Sy 51 +30NC gyl Jisl el By dolo S5 5 5 e
1>
w
q

W =Vq= (6 %) (30-10%)=1-8-10"7J

V =

295 o 0y by 5 ey (651 85151 (o 2y g el p3Y 5 1+ 8- 1077 oS gl Jlas o101

33,5 o Jasl =15V Jeiibgy (ol abais 4 2V Joisbio b abass 51 5, asbo ;5 —4.51C gl 2 ke

Sansg s b 35 (oo 555 @l ol LT -

Sles o311y (6551 by 295 Ll JI b o (YL LT -0

Sl i ol (63l i 2

>

2y o 5l oed Jl (ol Jediliny b (o dlali 4 &5 e gl -l

9 1l I 1 YL b 2yS o 55l ke 2~

-z

Aw = qAV = (=4 -5-107%) [-15V — (+2V)]

=77-1078

41



(c) ketabton.com: The Digital Library

\,’,"Zyé .l : é w“’ .\ :

:Elctric Carrent 5, U ,»>

[ a By ol il ooy @ (Bp ol 2l jee 3o b s S gl Sl (S0 gl )y o5 0
b G ol 1l asuie o b o platel S5 o £ oS Cunl (59l 2L LB T =% 3 (oo L3
o S ) SSe IS Goge gl (B Bols adl il jastie Cer S eS8 S5 sl e 292
el oo iy 3 ) G ol ol il S

lagg Sl o5 5 a8 Lo ol 4 98 50 by 1y O3l sle 198Ul L g (B slo )l > o b g d0ge <S>
gl (oo g2y ) B ol Saled €8 > gyd pasulie g (me S b G Sy

Cuto sl Gl G ol el Jels o Jslowe )3 olfT gl 095 By ol ol ole ljlé g (ool

5 oo By Eoly cedsS iy Sy o oo iy o 3 2092 12A lp e e S ol
1>
1=1
t
t = 0.5min = 0.5- 60 = 30sec
q=1t =12A-30sce = 36¢
:uﬁ).g C’«wgﬁo
55 a3k B Caglie b4y b gl S ey de by L ol S5 Sl la S

By Caoglio (605 0ll dnly aad e ol cwol Risestance als Jgl By S R Gpp a0 3 caoglio

il B3 )18 (B Jeiilion 9 (B Gl (B Ceoglio oy dat

AV ~I

AV = RI

R=%
I

©dgs dg>ge LTE)J W9La.a 89} 93 &)3 o G Lg.)l.m u_i:).‘? [N 9 )l.ﬁn cu:w.b 4 by).o u_‘B)J W9LQA pw.ﬁ
) Gl yle Ll oy alaly el b+ M oguasce Cuglio

L
Rsz

sl o (g5 glaiie A g s b 3l J5bo L

42



(c) ketabton.com: The Digital Library

SR by W

Caoglio 235 oo 3y lr 044 A ] 5l g 008 3ues 220V Jotilisy 50 9,5 o sl plosl 2 Jlo
2385 o ) 095 (B
1>

R="=Y=22"_ 5000
I I 044 A

Jb&nwswwd)gw)bxwunw)i:mbd)|y9d~¢l~w)9bu_9);u5)w)blhwsl§n
Conl b Cuoglie plos zox Jol> &y (s5lue

Req =R1+R2+R3+
i Cawl (gglue Jolre Coglio (gilge (6,18 dtus yd
1

1 1 1
— e = — 4 .
Req R1 Ry R3

S 1 ]y ] Joles

Req = Ry + Ry + Ry = 20 + 40 + 50 = 110
28 g 1y o Jolas Cunglio 1] 00 (15 e Sata b g s S 395 (sl Canglin: Jts

1 1,1, 1 1, 1 1
— ==t —=—t—F—
Reg Ri Ry Ry 20 40 50
_ 10+5+4 _ 16

20Q 20Q

20Q
Req - F == 125.Q.

015 ()5 s Croglio (328398 | SaS Jolae Cunglie (ilge () Aty )3 & 258 (o polae Jlto (pl

EMF _3,; & yox0 bg3

Db o db By &S e 098 gt pb 4 S 0L 1) Syoie (S pole Jediling (6551 oSy y> oS dlwg L Al
Ad B Ol g bwgi & doly )l (6551 R0 ©)lie 4098 (o0 03 (LS gelen] € 4 (B &S 00 095
S S e 098 ik (B &5 o 098 mlie by ygilyin g by (g)lar 33)5 (o0l (B a5 e 09 L 255 (o
Ok & cul gyl gla pbsil JWg 4 (golue (Sloj € (n el (golus (G2 ly> 9) Sb S o SUg L
Al Hho solue

5 o by 00 g 3 Camglio b (g yhas ol 0,050 51 IS5 coglio g 12V (5 lay oS, €mf : e
68 g 1y ol sl plosl 51,

43



(c) ketabton.com: The Digital Library

£ 12V
R+r  30+0.050

V=e—-Ir=118V

I = =3934

ol V<€ a5 395 0 polae i) )
iy 5 ol
oS o (NOAE) Claiil abaiis )3 4 08 oo (o 9940 (00 3L 35 Clatil dais (6B pb 4 &5 GBS Jol g
2 s Gl o (gglua ol jlodigd )6 sla by g dal @ 0kigd S5 lo by syl degere (B
D9 (03 0330 )l ol daks

2 lin = X lout
(B S o Wy e Sy 3 &S Sl Gl (S 29 e 0b il gl pU 4 & B S pgd g
el o golune b 5y (52l degoone

YAV = 0

b Lo ds L
L g 3,0 3935 3 by Blbl 3L g (Ly ol) cob ublias o Blubl 3 a5 augS ) o asbo blide dolo
Gl S Lo 55 ablide (slo 098 ol )3 4 sl ol ubliie Bkl 4 L ) e undblide dolo
Gl (65589 CunS S b lide
AAC o s 43 Cuoglio
S ook b USS llas 4@7)93|P@9RQA913A5\M°>L»Q§HJ%

)
UV = VpaxSinwt

ol oo (Golune 3y gyl dogacme (80 €S po dtny prne )3 B3l )S pod (1936 ullas
v — VR - O

v =Vi = V,4x Sin wt

44




(c) ketabton.com: The Digital Library

EE N R Y- W

5l Cal Syle Canglio 1 ple o dasd b ol Coglio (YU o dlasd 5Wg bedw Vi
. %4 V . .
ip = —="=sinwt = I, Sin wt
R R
Vg = Ijpax R Sin wt
1 Cowl ‘_SQLW.A C,mal.&o Bhl @2&1 ubp

I — Vmax
max R

oo pobre JSi5 ) domlin il ok o3l s (Gl 59) S5 )3 R Canglio 565 5 olys BLS YU Sy 3
o5 2 5 Al ooy 55 olyr 3l yho Wy o5ye &S ixe cnl & s B oa R canglio Uy 5 ol 25
sl (gyhol 5 ol Al (gymel g aSiles cunl paliel 13 L AL selisl 51,

irVR 23 9 Cosl 045 sy Cunglio oS pus (69306 ¢S (o0 59) U 5
Ig
Imax
Ur
Vmax
t
(<)
. (59) s
LR
3 Imax ‘\
vR ---------- Vmax
wt
t
. (<)
Vs = % = 0.707 V,.4n
Iman
Lms = N 0.707 Lygn

45



(c) ketabton.com: The Digital Library

/é PP By N

i 36 on 5Ly g by 45 398 o polre

o]

lims = 2 = 0.707 Inax
Vmax
Vrms == T == 0707 Vmax
i2
S N A VY SR WS SR VO (60) Js

Olej kel Cunglis )3 by @pe SIS

L 55 o W EME sl 8C pglin S5 5 L LIS oS5 j1 USuite a8 amd o b |, €S o (61) JS5

di

Q

V = VpaxSinwt

(61) Jses

148 pawgis paily (oo LBgud)S adls g8 L BguyS ped 1B Ballae

L= = Vay Sinwt - (1)

46




(c) ketabton.com: The Digital Library

Bt Ay

Ldi =V, Sinwt dt
. V . v
i, = %fsmwtdt = — =% Coswt (%)
s 0 5 US540 ] (%) abee CoS@E = —sin (@t — ) Sllse s 31 o3lizal
. _ Vmax ¢ ( _ E)
== Sin |wt . (2)

(%) oy 51015 56 cglis 90° (S 03955 56 o2 by 9 5Wg & 298 (o0 pylae (2) g (1) Laly) a1
Qb coswt = 1 & cul obael floj bS5l ple nbys 48 34 oo polae

I — Vmax — Vmax
max oL X,
29 3L LIS (Reactance) Lussl, pb 4 X7 568 aholeo ,
i,V
XL = wlL (3) Lr=L
. [
lmax _______ L
VL
Vnax |7
t
() (62) I
L Vmax
wt ¢
Imax

AC oS o 3 o35
a0 ol 1 AC il G g o S ol oSy (63) S

47



(c) ketabton.com: The Digital Library

Q

v = V,axSinwt

v—v,=0

V= Ve = VpaxSinwt (1)

oS s ol €l Vg = G 5 45 izl 6 5Vl i) Sy o U

Q = v¢ - C = Cpgysinwt

o ._de .
gt ol (50 Oz 1T — a8 ol o yliren

ic = Z—(i = WV, 4 Coswt (2)

Slte sy ) 35 by > ams B a0 gl s Sy & 95 e oo (2) 5 (1) B,
148 42,13 03905 o3zl COSWE = sin (wt + g)

ic = WCVyaysin (wt + g)

)15 36 pai 90° o 51y 51 56 by 395 ks AC SWg 51 (sl plosl & ol 2 45 395 o polas il
A5k Coswt =1 « cul @B.cl L;,LA) OB ol &S )b (2) sl 5|

29 o0 3b i LuisSL pb 4 X

48




(c) ketabton.com: The Digital Library

A dgiay

ool o 03l U5 yloj @b 4 by g 5Wg 1S (L 64) S s
Vel

I .
max lc
Vmax X vC
N |

(<)
Imax, L (64) s
_?f _______ Vinax
wt
(<)

PSS (0 64) o) 31 8k 90° by & cuns Wy ploj @b & ik Gl 55Uy SIS (W 64) s
33 )8 ol g Wy g o dand sy Cuasd (63505 yerre Sl 4 oSy (55956

RLC Jusuno oS g

yob 505 adllas 1 p1aS ,a M3 48 C 55 o L Ll ¢ R canglio 5] 53 4 355 oo 0335 S pos (65) IS5
355 50 3 RLC Judoo €08 pos 6l 4y 5 02335 Loy AC Wy g b ks

TR e U ey ——
. AAAAL 00 B
R L C
)

A~
N RLC koo o o (o)

(65) Jss

49



(c) ketabton.com: The Digital Library

RLC s 56 oS pos (sl o] ()

o 58 gy @ ably ol ) 1= Igx SIN(WE = B) Sy b 5 V = Uiy SINWT giia 5

(& 65) JS5 58 Luly, 5l pmles <8l |y Imax (solael ol 9 @ agly ol o Lo sl b 95Uy
148 wmgis wlyp oo C g L R blic o alasd (gla g o,

Vg = LpaeRSinwt = VpSinwt (D)

v, = InaxX,Sin (0t +2) =V, Coswt (2

Ve = InaxXcSin (0t +5) = =V Coswt  (3)

v = vR + vL + vC
(1)4_\ VL ‘ 900
Imax Imax
90°
Ve
¥ o
o 2 ) Canglin 3 ()

o 2 (z
(66) Jss

50




(c) ketabton.com: The Digital Library

E— f'u'i’l"‘.\

(@ 67) JSb 5958 oISl amd o (Lt paie dws yo o |y aliel b2 5 5y (55 Ll (65) U
ool 05 sy (1 67) US55 RLC Jkios < o

Vinax = \/Vl% + (VL - VC)Z
= \/(ImaxRL)2 + (ImaxXL - ImaxXC)z
Vmax = max\/R2 + (XL _XC)Z

_ Vinax

fmax = G xor

iy Conl (Golano Z oSy il

Z =R? + (X, — Xc)?
Vmax = Imax Z
148 0yl (68) U5 51 D aygls 139) cowd 4 (sl

X1.—Xc

tg® =——

XL —Xc (68) Jss

»

51



3199yt S g0 49



(c) ketabton.com: The Digital Library

Agil =Y 2gsi 2 S %'Jl.ﬁ\

Jol v yd

g g, Ly g L

lge CEUS ot g s 3 gt Lo ‘;wlm' S Yho!
M 5y S i gy
Wizled s 1) ils Luy COUS™ (g0l ilgie o3l (sl 09

kol olgime O lawg soloise L Ol (6900 b g Bguine 5y¢ a5 oLl
ge SuSi5 w1 3,
(1) oo bambtio b 15le splai ool | il placs]

Gl 05 g Sid Gl oge slo alb @Sl bl @l g
taled oS 1) 050) 2 908 )l (1) jagead 53 (Sl
Dgee (35

Sy oes sl ol 0iSw (55U o 4,8 15 50 a1 ol 1>
SaiSo p lg

(2) yo9003
aSol (oes 4l cpl g 20,5 edlatul le S pluca! 51U 20 jideS

i 1) Ll eaples adllas Of 3 15ls syl b g 03 3,6

Ll )3 48 los oaabie g wjlily JoSUl g SB S Sl o,
SaeSee odbliio |y il pus &

Tadd i |y dlgo c8lS wilgie Lo L

b Gyl S, 5 a8 st siao Lo Ao o3l et LS 51 &lie oolo Ky 40 ladeSlle o515 cpol asnily 53
So 1) dsSdle 1515 090 &S ilgied 1500 Cilx g mped g 1y ool S sledsSlle (S ool 4 eiilyiied
ol 1y WSle lgien Ll Alaulgy o 215 )5 Loyl 5 dinyb 5o o cutls bl 1 Jp sl o3ls
oles

JoSIle D350 dlass 6j10] yol Cusly jd aS” b ALST @ yquais] )0 a5 maled (yjg |y pas &S puslgine Lo dad I il
S e o 058 2k b a8 559 915 b |y Ldl & wilgine Leud 2098 (oo (e bl pur oo 3 Lo
S b g ol (5550 e 45 A8led (205 (350

53



(c) ketabton.com: The Digital Library

Agil s 2gai y2 238 olai

wailyin Lo oS 3903 0g3e 1l atloe o3l poe porie 41 (] i 13 oS uiSan o1y s ool i
oled 0311y plucl as o (303 bausgs aiitans yué ygkr b g ilg bawgi |y Ll oo

Dgadws 033 L b oL, dayl)y lawg LS &S 350 0gMe WL

m -
d=__ &5
Vv >

S2s8 by Sy wled s o] WS Sl g 1) o3le w48l pl ol i ]y Dlge CBUS lgie &SBb (S
2 e atlS’ o] <S5l 5 s g 5l 5 (il e sy oo ol 0 s o |y (gl Les ST Jlto sl osiles
o1 iy gl o sz S 2 g il oy o b oSt sl (] SlIsSle gy sl 087 g (5 gl aSIl

Ailes oy oo b (JB BBsy loJsSle ke o S5 (lya sl gSlle sl S5

Sl oo w368 25l 4 4] Bgte JUb] Jy hble JSuba JUbl (sl paplie cpl 3 oS il bl b
Aolge s dlgo pl CBLS Hglan a5 A les oamline g imd s 1 Lsl coliS

= cabs

Sasles samlie dasie (clusl 3 1y cdliS” 1o oS lgine jglas JLabo]

Sailes oo L OF (g9 b g Wiguine (58 Ol Ll ol LT 4" i les samlie o consts] JUbl gl Jlgw ol Clo
miady Ol o3 wile glb oy 9 Aales 0pad oL Slialie gl B alyse JUb! 31T

Sl @ LT S50,50es 5y o) o Wl od db a5 gl ola ail 1" Magine 5,8 O 5 (gles &l 1"
BYo b g il 5 O o o Eligu ool lga g 0,15 398 15 1y lgn (sla Elygm ()l sl aly &S ]
nles alie 5 150 ol g9, S0

O L b g o (558 dwg g 4 Blisee Oilaglo 51 odlaiw!

Sl ol pbogl Jos (2 Dgdue 58w (2 L] 0o Wb oyl U]
5o o e GEDERT

54



(c) ketabton.com: The Digital Library

Agil = 2gsi j2 S8 olad

R »
‘ a . %

f =1

= r ' y =2
—~ H \—/ &

 — Wey

Tl ooy plosil Jos (2 eI o 3,5 by Ls OF9) 2 oMb 3yE b g W

CALS s
Dguine 5y b g 1S L

@ d)‘? S by

Sl 4

¢ =
Conn il
o o

7 S ol

loa 51 5 9ll

3l ol

55



(c) ketabton.com: The Digital Library

7 Mgl mgd m S

P99 v 9
(,U,,,’,é)m,, iy aypudis ol ay-i j2 cdale

23,5 o ol el )3 i caw Ol 3 Sl Cudgnge i cale  wlol Gls Mol

Loasl 0 ol b Ul obe 3 &S e BB .05 o e iy Sl ans e ol sl ovle aSiile;

&y o905 455 3l 5L 3,5 e g bewd oad S > Ol aS31)3

Dy il (g Chle oy it b Jole 8l

Sled ans ciio blie 1) Sas g ol Joloe 95 dur b sliul

s e ogdle S 3 1 o dly o 5 S lly au e )y S

> 5y ] 5, by S Jglone

) S Jbome g ogMe S 1y ol dlly Jlaz 5 Sod dly g3 ko 1pg> S

8l 5, ¢y

Aled ) o |y S ol s O pgs S

45 1lads uads gl sl Jg 2wy |y oo (gl oIS dw bS5 (4

! 1) 0500 oS S ol (sl (1) o ] oo (g5l (IS plaS

g 2 ded el e Bl sl lomen amy (Bl O 31l 93 (ol

Siles ol o 3 1y (365 o b aendy Glas (;5MS) (sl o L

tdodd! 5,0

S 5 (S Ll g ool )18 aoes Vb Caomd (VL 1) 93 cusSSl b S 1
4 o8y 1 U8 g awgn cnl Pl (dlp b el ke B e (gl (sl
2 ) s oy ool o

alpd dypad S J e 48)5 b s 3 1) 455 Jolore Hlade b SLS 2
Jsloe (5 3l ool (sl anled ygd (oS S5 o axs b
FoogSt e by s by J SYL cond Gl lags eSSl
)RS 03 S LS Cend 3 1y Jsloee (59l Ao b 4y

G0 58 5 S5 WS Slis Caand 3 1y dyad i b des )1 5o a3
o)lgd ol cadly g lae Jghomo (5ol a9 WIS ST atlei 90 1, b il
Ladlcsogd oS 3l dzs (13,5 593 3l U8 aslos (oo D5 YL Bl 4y aoes
oS Sl s g 0313 1,8 e (VL Caond 3y tasd il o)lgd b
2,5 inlgd saalie aous 0 |y dids 93 Ll g plade agd Jobre STk 49

(3) yg
(3 pgas) b Sse )8 b o S5 e Jglomo (Vb 5 38y Jgloo st ynd b )3 o8 w0 algs Ll

56



(c) ketabton.com: The Digital Library

Agil = 2gsi 2 S8 olad

@ s Jol Joloe b g aisb o0l plosl wyd 4 1) dugp 3l 8l ciinslgs saalie |y pdaw 93 Ll 351 .4
Al 040,5 dll5S ag> IS ) 4y 50yl Sl Gl ejgo o] 53 il 09 5 Ble o Jslona
ke o3lisal 55 oyl 3 2l I8 b slga Il yg (el L5LS) s oS 51 5
9 03,5 dyymd 5y Joloe bd GBlis pdaw dw bualie 4 3B 1,515 a5 e dbdl Slej B ) o)l .6
A3 03905 SuS& o 1 gl
(b oty Bl oy g)B) Slod Ceand ) ol Jolo @
(lgia L I5) Loy 5 G Jobno @
(oAl Sl b S ganecdale (508 (gh) (Bsd Ceand )3 jus Jolono @
TSt b g 09 (ol 400 I LT & a5les yae (0S5 L a0y
oo oMzl (g sy el by e ol YU 3 &S o3l o sl ass ) 1T wileyl I8 ezl
Al 53,500 Cpadiitd byd yiams )3 93 o bl o Cawnds la Ly 5l a8 o ojl O (cbSes g v opSes O sl
b g3 Jgl i > 58 O gblie dyjbles jas onl gblie ) 1T b bl il o yis 1) o ol p3ye
A3l o 0jl O]

0 oo

:G‘)AMJ

igah o0 byl (3lolie pliy 15l

:QL.&I)IS

igd bolro on b aiul gt S Sy Jslme oIS 4w 2 (550 4 306 Ll L] oS ey o SLs )
Ty i S 5o 1y cdale )5 ol el O conss & canl ol S ol plosl el ol w1Sy) gy Winles
5 bl b Jglomo ol gloj o o o (SLo caond 13 1y Lage bns Jlone g g 0390 285 (o 1) S
3 ol (108 slo e b s T 8l o oo, Ll (35,5 (oo miind 35, Jsloms S5 Cam
¥ gw

(48l oo 0lid 53 (o Jsbxe eVl )3 &y Jsloes Ll psan 1 .3l
o] S Ceand 3) St aigte ] Cond oS 3 1) OF 255 9 Of (sl i S 5 2

57



(c) ketabton.com: The Digital Library

7 Mgl mgd m S

Pow v 9
aiea Lids ol b ol

cdale 5 osle (S5 olss ddlle 3 sole wlw! ZMo!
nles S8 0Ll Ly sy g 03le |) g9d90 (nl lad (e
o o 03l Ja il dbgy o sl iy 1S 1 Iy
pyS g 0w ol fole (8 OMlae yol Cusbly 4> .axil
DS e oy ) Lo a8l SOl oS aslgne
92 S 0 gloal GLadSH sla (o355 55 (b sl
3> glosl Sbul csl oo Ol pj s o b Of (48,
S yaS) pli Ty 5 b ol a8 dges s b sl 65,50
bgsse ol asllls a5 1o 5L (Ocean conveyor belt) (,> J5U

Pgdae 503 by i

5 b ye Oy (glop i dale WL 5l Lpglighog Lo oL, plas capadly

(1) s sl (oo 29250 St3 5 slom

(2) g iles 455 3 ciliseo S5, b 1) 200 O 1 (5o

ey o 2y 5 p)5 Ol PS50 gy 90

ale a0l o IS )8 T g (VL a1y 2 p Ol by 4zl

(3) pgas BS JB S0> S SV o 0 o> sl gy JS

L 155 4 —ules yg0 g2 00 3 |y sl b b 9 3215 lam Ll oyl,> 5
(4) iy 35 28055 ly
A o Dy uT |ﬂ) .))9595.0 4\)99 D yaw u] aS dged Ju_m‘9> odalio Lo
ol lade p)S O

s 3 0390 LS | Ln iy sles 55y g 4025 e b ol 6
(5) pgas hles  cilises (lo S5, L 1) 3 5 )5
(6) gad Sagie @Bly (2 el 590 by apd <5 >

Qw‘]ﬂalﬁ)«os.))./u u]dawu‘))) .)).‘im)l)s D s ui LSYL’ fo)f uids.)w Ju.b‘9> odalin s .8

NNV N

58



(c) ketabton.com: The Digital Library

Agil Y 2g4i j2 =44 %'Jl.ﬁ\

s a8 o3l 5l oS yo Wl s e (glyl> 45 500 o0le 93 13905 duslie g0 > 9

. il e 18 ol oS (Sl Sl
ko (gl Canldl
il y9p0 yo5 4 (3,5 (s 5| B 1y 400 plo Lad & jgati]y
S sl B bl €8 & jo0 53 (Jg bled durg Sgdae polan citlie a1y Jigy 93 Led
s yo 55 000 58 calsie (ola S5y b s Ol 5,503 39 )5 O S o et Ll L
P e SS9 )5 2l (2 SK0)) 4ok 03908 s LS b STy sl By ipgd

203 3639 (3

(6) yiga

For il plisoms © )l a3 3)90)3 03900 cilal cunlod (glowe ol 4t
aleld JleBl b )5 el S 5l a2 95 o 0 o

lad &5 Sy U OB SLE Sl piSen g9p8 Jol 0)9> lren Y
L 45 15 bl oSl 5 bl e |y SIS AL les dunlySese
g 53,500 bybee o b 455 (slo Of oyl by ) 05 anlgs g
23y Ol By o8 105 ek duasy b SLS ) led oSl ) S8
MBS (dly aslgie lod bl andls 8 )5 O g (oYL
A5 bolste ST Ol L g yw O 15 039 Cowyd bo (065 i 45 4

ol g 0550 )8 e 3 al Ol o Sl 4 305 semlgs sanlie Ladh tpled IS5 jokais] |y 5 (e b
;30 b ol Ol &8 ables samlie 10,515 wdges 49 1) 1l Led 4l dw 48 wled el |y aiej
510 bl 1y Clgs a8 wislgs 1, S1s ,31 33,50 bglee Ol Ln a8 sy il 51wl 0003,55 bglso
Llate o b g osaliie asl (tagd plito wo sl g Lled (el |y o Bigy e g blo o enlyse (L3 (S

59



(c) ketabton.com: The Digital Library

Agil s 2gai y2 238 olai

oW gw

(20, 51) Siilonn yiaS clalé (glls LT 51 S plas .1

s 4 33,500 el ly Wbl yg b 1 ia)S Slge sln JoSulle & 555 |y Jlgw ol 13,5LE e .2
(33l e ke gl

yioyS Ol duwolio b (g 1) 5,500 418 Ol p )3 (9 45 D05 algs sanlin Llei (gilol oo )d asws 51.3
o 1y sl 5550 O a8 D905 dalgd e jganlyy (g9 Bles 5yE 1) 395 ¢ 155 1 Ol D (g )51l
D950 )5 Ol i 2y Ol 5 Sl

s 15 Sy 5,580 )18 (la 15 )3 i 45 3905 danlgd odmlie Ly p)S gla Wly 3 1) Dy i i ST .4
ol plade 5y

fstl))

ST s 5 sy o iy 5 gy b)) ns |y 3y 105 o 035 5, sba B olsyS15 sl

Slpel (63952 (Jy 10d)S s S8 S plaS ju 3 S plaS &S )l B s gl (Jy 23,5 bl

oS demli oLyl 51 2600)55 3890 Jgl aye o (0,5 10,800 118 sy y1a)S Ol &S 3505 Ainls mliag

il olis s ol gl e gy oL sla a0l )3 15ls Slialie ol ,SL les )15 0)bga |, 58

33,5505 bolsto ol Ol g5 opl > o

bl bl 295 b 3)90 53 1y o lly el g 03905 (ae pliale A6 3 1) )28 cpl yiiBge (b)SLS

60



(c) ketabton.com: The Digital Library

Agil ) 2g4d 42 ;4 “.'JL.\:"\

rale v s®
b godr y2 aala cdla Sl e Ly Lb jl9 pisi andlisa

o3l cl> dus y2 4S5 Sy odle (o3 b dw S g e § gole  ewla! OlaMhol

20,500 yilie &yls ds > lawg
Bl cdls 9> 1) zows a5 Wilgie (1SS Jgl clled 3 wles dogi Cudled du (pl 4 moud D90 )
2 el 2y G, SLE slp 1y ped (55 s b 5B plre 090 cdled p> ables sdnlie dol>
S plS o b w3 dales B 56 065 5 dbleie YIS e OV dcn b 0,SLE e Culled

Wl 395 gl |y ged

5 Sl o Blite Sl Lo ol ol 50 50 b 39 simlss 008 ol 5L s clles ol plas i 0
Aoles Syl 56

Lles a9 Bl gy |y el s b g SO ol sl ply s 1 SUE (oly e 1 gl culled
izl ol aslgn 15T ofo,5La plos a5

oaaliie lod (ol 45l sz Sl an (Jg 0392 dal> e sl )3 o oS Wil i s 1
3350 Gbled aled BLbI > mlo pge b geud 45 3505 ealss

(1) Ui conl 03905 a5 golo pgo & 1y Sol> pge )yl oS Silgie o Lo .2

5 42035 aled | mlo pge Dgdee By (2 pge 4 ol Sl dn & il Hea Wilgie Led .3
(2)J85 9o Joas pgo SIS 4 ilo pge ©jgats] 1 3:Se )l )l

29 o B 4 Slgie (LS g jlan pge o Hlad Cigd oL (gl Wlgie plre pgd clled
)25 s g g 2l 5l | Jled bl 3 &8 oo 5 jgm )l e 5 gadd 1,85 .1
()LS&/ 9 0390 uo9.ol> ‘)Wwdbgf A.ulw @J))é.o.wdga 03900 (yig) |) 3)595& 2

IS (3 g e o35 Coss ol 1y (g 2,565
AiSie oy alid play (0395 G g amse 3 b g WS (g, |y pge S 2565 ad 3

(4 y29:29)

B) s g sl 1 o
Pgdee Joas el 4 mlo Sl g mle &) el pgo oS les (oo otalio Lod

v 0" a8 290 alss saalie ©jganl ) asles je0 1T Al g uSle Bg B ]y aed 1

D ﬁ (5 ) ool sels g

61




(c) ketabton.com: The Digital Library

”‘“V"/j;JIs-'-'l:-.-U CPTHE WP WL PP O

Jéybm Fiet] le)g ASo ‘3)4!:51 a5b ,o)f as pgo &S Al ansls Sobu ASles n,»95 Jm Ab»ly Iy & <l &g 2
(6 y9a3) blas g yskats] ) poe &S wilgine Auily
/,i\,; 8 Ju);); A_S)L:giu‘) [a)f uT (

[«§)

P = Al 0gMe Cj @l Zois gl Aigy (b

a

5 g das b oS O S B Sy )8 ol B lea
el 003,35 gD woled 3N 4] g poo 45 dged Ludlgs salie Lo (d
Fdl gl S a8 Ol aw 3 0kd g pge o dga3 sl dlisdle Lo 3
’ (7 s 9005) .ol @olo pgo ;500 Yl &S ciS olgiee
OB 3l o g 033 98 @lo pgo 41 b les b (150m) @1 6 Jsb &1, sl A4
(6) o5 (9 98 jgad) stz (0,0 59 poo Jgl il ke
d‘ﬁsobw‘@i’x‘o)l}'dsﬁ‘)ra9p.))wyi&f)ﬁ@‘?o.&bmw.%ﬁ9)§gj).))lgoi‘l))l.xoy)u 5
(/—173 (10 p5m3) 33,5 03be] b sles aboge pgd ,b
\7 Sga dopplgs dlan Moty 95 by g6 ol 3 (15-10)asle iz (gl 1) 16 0! 6
e Dgdze 5555 9 75,5 loud gadd &S
i (0oh &yl Cygeo ) dles s mlo & 1y dols &S Sitanilyr Lo

Pl

/

(0 09509 g )l s el 4y gl o gzl sl Lo

(10) g

doiee 3l ool b S (glyen yad plaST o caio j3 pesuly opd pl peilsie blisl g 8> Cijso jo
500 LS (K ) g By 13l 5 LB 15, SL5 e (el 45 i Lausg 1 |y VS a0 Ky 3905 8 ) gl
4 ol don &8 emlgsy oLl Sl 03905 ) 1 o, SLE Vo 350 1 30 Ol Jlaws oo 1503 )17 139 25 pse
4 15l o )b &S amlse oLl 5 g 5y 293 L1y sla 6 Led (05U plas L 51055 pa3 5o jots Cugd
Ol S 5 ales s s p Ol & 1y o )6 plas 4By oo JUST S0 1 (63955 03905 J31 E15 pge > Cugi
& ol g Slopl b &Sl b g aslye 15-10 361 b a5 195 Jly Cugi suepgis pshaiven & &5 dlys o
&lo el gloj (ns )3 9 djguned 053 mus b ged &5 audl audly bl g8 s CulS Sy ojll
Hlad ol 51Ty Lol 5g 3900 Jlabl e jlad p3 )31 .055 Cawd ¢ pgo 4y a8 0 I3 1y Jlabl 103,800 pgo oy

Jx.;ﬁ‘.o.ﬁ )9.)



(c) ketabton.com: The Digital Library

Agil = 2gsi 2 S8 olad

oY gw

(mL» ‘U»AJ ‘W) Sl 03505 odlas] OU u*"9> P‘Af 5l o 4dliSeo sl saalin lp Lo d

oS wmd Slgr e 1,5LE) 1ules 78 dges odaline osle el 4 b 5B 45 o Led S 1, oMl 2

I ) islj ead ool <l (sleJgSle &Sl (gly) B2 5 58 delr pge (S92 A Cund poo B sp |y 3
By o393 by g g 83)Ke S

(©))s) 93,500 wlo 4 dol> 5l oole s poss sl sh> > 4

()y>) Sl 039 Jd (chun 2 35 @ mlo el jlodle yuis > .5

o3l JUasl YLy 8y bay alizd clodlygms g e pgo) Sl 900 alid & gads (3903 339y sl 112 0
S35) 00 Ly 3 ol ) Wilgite €85 g0 53 0jgumed dolx pge a5 A iy Loud 105 350
b, (Capillary Action) ;s

Alnds 1)) CSgu IBg50 ged yguans] p3) Tab dnlgd 2Bly > b Jigb jlaw xed At Sl les a5 4 7
Nlgise wlo poo Cyo a5 S gt loj e 3> Wiljgmm |y dols pgo Llgises 45 D9y Anlgs 593 yud] e
ke &8 > Yy G lay o

e 29b 485 e pge | Sl b st l ) Sl 9y (4 el pge s le poe s ol B
(355593 15T )l @le pge (139053 po o)l 5l g
wiled o3lol 363 (gl 1) frases med Glsie Gyl ol 31 los o 53 5 eled Jads dol> gad

(Sl 1y Lo o35 poe a8 glys) Sy blizee Mol syl (gjlo pasd (L1 )5 1,5.10

‘st
0gMs 1L pod pid j0 L bled Clelye mows i3l 3l 1) bles cle auogi plod b b SLE ol pad y
25 5l Ty o3l b duoys 4005 gl > 2l (IS Sl 395 (sl |y S8 gmd 3,516 o o 2505
Jadmie y s 6500 1) (S = olisen 9 )9l 0 3939 |y odle Vs ol a5 ol s plaS &S a5l yloj e
aod Glod (5ubg) 33 1) Gl 0b g B L glo b 35 L 15LS ol aidle glo ged &5 alsB ()6 G SLS
Ot 32 9 3aled Ol Sy 1) (oS 48 sl gl Jidly andls s gadd o8 wilny 4l (gl el ol bgi

w3 )8 ol o 3 1y e g W3laily ogloje S uMS

63



(c) ketabton.com: The Digital Library

7 Mgl mgd m S

L R BT
Julgs dila g ol sy gala gl

Ol g Ol Camdy b ol 2 gole owlw! Sl

‘;,., -- il g lys &l 315 )31 Ll Slsiee oid jloxil csly T o jkad K, L
fB e

BBly L melSle |y o o jhad Sy gl and Ky U5 5 48]ty o bS50 )
PRWRTAPES

iloned 15 bl osd iyl 4 O 08 samline sy

(I92 53) $3g 0 xS oo
(2 2 Wl sl ) Tt |y (slao S LT L]

31y 05 Ol 4By S oamlie lade o i o )by 4 of 4y
Ly aols ol lgie 40,SLs s s dwled 2Bly > o jlly o> 30
5 i ol )3 5 gy o o 5L 5105 smlite U} Eto sl
oS ales oamlitio 1) Hb S samlie |y Ol (35 STy wdgn Sl & O

ol 58, YU b 55 awls )

g ] 3 4 ) LT el as il amon 55 O o8 K 4By e A )] 3 4 B LT 3]
>S5y 39ie Joas )5 a Oy aletee blusil gy ol s 1y ol 31
Ml el > Ol g oads bas (65,50 4 )y 295 03> &)l > pgliie

(Lr290m5) 3,0 ST (55,30 31 e ol bl )3 &8 Syl

ol oymdd S a8y Ko aiSios AjT ) (6551 il )5 Ol 0l S,
S wlsitee > oS 3o Ly (6551 0] oS oyl 4y 00l e
_ CS > B bawgs SV ple 30l 05k <8 > 4 ]) (668 Sl (aSle
(2) g b (pdle 0uy B (sla (LIS cgge9S o) S poie (i Ao 1AiSe

(2 pga) S0 8 o )l Lanags &S

oole gy a8 deb S L (gly by ((dgas aizy 4l i) dla |y (gyles aily S o S cwd o Vs
:iles osalie |l &5l

(Ao 935 ecslygmas) B)l> S5y 4%
(0125505 s D1 ol s> .o

64



(c) ketabton.com: The Digital Library

Agil ) 2g4d 42 ;4 “.'JL.\:"\

L1y ol slgine Lasl ccygmainyd S o310) 11 wlgie Ll asyls (2S7 Lad 15,515 [51) Sl wos jads .
(ke Sos8 cutSIl 3U il o] (Sh5) e s 4 ailed aulio Ll S0

ly Po s OlalS Wb s ,SLE) Sanise o 458 W5l Cow maw S5 o ) (ghles aily SO el ST .
(S8 St S, 235 2 S,

9,00 5 b abs plas" L] -z
Lol sl laie lblyr (gl "Sagiine ot dly & (sl sl &l L 48 aiihino LI Sy (6 bS5
|y Cayd Dlsn Ylain! Ll oy cad (ol (lsn 55 <o Ly )5 Spgpds g0,5 & 45 bl WS Lialss
Ailye O o5 Hlude )y (gl S g8 aild K aiilines
dgid pyS 450D 4D Canl Ol o8 Jade K ] B 3 &S (o)lgn aily S 4l Sawr o 6 1,5

2y5ue 49 JSI Byl g jgune o Cusgy g 00d S (glsr il plol s "5t By 2
18l it w aly

OPSLE asled gan als )3 g9y |y 4S5 Sy L A S an )l G g STy bgae bl 1
e A 4S5 lon (VL 3 |y dxKy0g e asles pen 55 e 4S5 Gl &, 1,50

Sl 3 W oy 4 a4 (ad Joas cBy ) ol gl b &S eSS oy 2
_l Sl 4 ,b L 298 4385 s b Wl Sgudue )5 45503 I oy
Al gl

G15 (oS Vo Tamgg yjlaily ases 31 3 1y o jl o5 i .3
gyo 00D p)S (5)lex (sla 4l aSalKin 9 09 (gle> slo
23,5 550 ol la Ceowd plos 4 <yl B odly oS s 1y xS
(3 259)

Ly ol ela aily s ab U edges odlitwl U wles plos 5 4
:45les oaalin

Dgdeo Ja a4 jola> @

33395 s a4 aSol 5l S gle sl aild a5l owd s L] @
lose b g Cor & g9 4503 B

3939 1y slho plaS LT dgie bas ab 4 ()l sla aily a3y @

5] o0
iSm 5 > Yl Gy s ) 4S5y sl e Lok LT @

Ll ob)f LY |) LS)‘? <! 45‘)'.@.\3[3.] L
Bl o ey 450D jl (o)l il Sied 0jllax b @

65



(c) ketabton.com: The Digital Library

Agil s 2gai y2 238 olai

les 590 il s (b SLs aSeloml 1) ans 5 Jite e o aly 4 (g)lsn slo il ) ol 4By
(4 y29009) 1b ot aly 4 (gl (slo il pslan 4 AS odmlitio Ay bS5

(43 S5 ) 25y 3l o> L] @

(L) DY Sy 45> @

(048 i3 i p ) D)l loiblo 365 @

(390 MB aSpond il &) S3g5 4] Csen o Ky (YL 4By WiSpo Sl |y i £oi as @

(Ygons) S35 92 LT @
Sl e Ll edged dpd e 31 > &S 1y Al sy olal 1y 0,5 LE s e Lo 3]

oW gw

B 4 g 00 p,5 303 Se3 (gylex Al 513 55 48 1) Sus b 4l 4 (gyler 4 o5 w5 sl s 1
ceely oy g et Jad B g 5 o 55 sl SOb) Sogidee 55 Y1 eitle 8 o il o s 2
(dgutiwe Y yuiilo pald 8y
orl 5o Sonis |yl o s ab 4 jein Jg cul ax0d 3 0 &S 1) gl sl wils wSles osalie 3
slo a5 osS 5 s (6ylgx sla ails JB 15 0 B Ol wonis p,5 B s eIy (> s 590
Bl o 11 4l glow 008 s )6 el (5)lg
53y Can wiled 5 42800 )3 i ) oSl 81 aiSiee (S8 L LT ol 1 3 o O Jlude S 55 )61 4
O 45 3 B 5ol gy e S ()l (sla 4l siile Ll gy 4S5 bl 59) Sages dinlsS
Aled lae 1Ty dumy plosl ]y o5 gl )5Sl lad S1.(00,800 o)y o 8 5 (sl o (B )lade
il S Lo 4By Coms 1D BB S, 3935 O (glen ola ails 315 ;5 a8 aued U pubsle joles 5
(ol 418,518 s Sz 53 g sl o8 o O Jlaie) S 2 ) )l
(Bl oyl g b ojg
WS yies L am g olS 5 L am x4 sl bl g o3l s 1y il ogee g Sl pam W1
Ales con )by g
dovge Jign 0 o b olKidg s 5l 1y (olen 5l e Sy Moo ailes yboeiel 1y ()l slo &l calisen pludl .2
anlis ol yige o AR 88 wsle dulie T iles gyl s ldgd caws §) 1T ,Sus e 5 caul
Dgde b ab 4y )l g9 Pl 45 Al
Caghs |31 canls g 0350 dulio oo b 1) w93 58 ayled o310 sy Sl e 5 B (sl sl il oo 3
S o b T (oYU LT 4 sl sl 5 azslil ST oS Sy 515 o 1) plig diy (o )lon cslo ails 4

elod oyt 151 38 29 3y b g

66



(c) ketabton.com: The Digital Library

Agil Y 2g4i j2 =44 %'Jl.ﬁ\

o (o 4O

Cil i Gu ol il il 2 jau

les as Fo Jbsy e Anlgie lews Suid gl 0Bl )

ool (635 Lo cand 1y oy 3lily 393 Cawd cudo |y Ol (6,08
55 el gl 3 s wletse eluc (035w b il <l o
il b e Wl 58 4 ) mle OB cwl s (5>

A Oygaisl ) Dauine z8ly (> a5 Wle sdalive g Wl ol 1) Jee S
iledye yized Sy dr b g (9395 4 ) Sl Dy CBg gyl

e dgdne 3pw JrSIL 5 5 Jlostwd bawgs b o5 &)y

lo o (Bl dpm ljl 13 355 )13 050 g )b (hey JUS )L plan e 0 Ol 2

23y 4ol ool an 13TL 5 S Gy ()b 5 s ils 4 Lot
Coyw o |y Olule Iga <8 > 145 2903 dalgs polus] (600 &)yquais)]
o8l 33 1S JLS e s i sla (Bl (o Olpses leiie s
sl ploj > nleine (65 gla 2bj Clpses jl )b )L b ye sl
Lagl g woled 4 g o alsiee b <o 53 gl (ledye w208
2 9 BliSee LS SLBUT S| g 53 cad pll 53 15U I (sl 08
(1 gas) o (oo &0 oo 89 )3 ol 2y slo

> Sloa SYlgu (l 4 08650 5 led S8

(©ly5es) $,155 3 1) Lo 3529 & Wlgio Lo 50 polax

1

&1

Sl Ol 2929 33 (S (2 yr9-a8) WiShed G Sllgs ) (i 2

ady b 4 Sl L g 00 Lb Gllge gonl Oygail )0 00 Sied Gygo
Lo S il il o5 Ailgn oS abl disls dgg L dlﬁ s

4 039 b slo (35 0 o Sy b b 5555 g e3e (58 byb ol
Lo £y 9o Sy (Sopm slop b wled 31,k 51 5 03905 by 065 ol

VS P [ - PR VR PR P - SV PO PR P B PV

L 53 oYy & CaS loie jgais] )3 dgue sy lon jlid an > ST .
Slym 33U 3k <y 53 1 S 293,500 bl S35 5L Dl Al

23,5 o Wlgined Caspu sl 5 3y 9 30 g g o S e oT
M8l yobay wled ainlio 5 Con foje Ludll 3 (S 0S5y (90l

67



(c) ketabton.com: The Digital Library

7 Mgl mgd m S

iy uj u_ldem 0)95 ‘u9]o).n 9)JL5LE L l; ui L;Le‘i> OO g0 U"?’ da u‘.i.lf):‘): By dLm 0dy u.)‘.)
(453 005 Aiiliso delno O 55 (4

68




(c) ketabton.com: The Digital Library

Agil Y 2g4i j2 =44 h.'J'-?-"'\

N:&b uﬂ)é
223 groi il Jigs alsgu jl |42

lg ,Lid 1l oanlie 1 gl o lw] SlaWaso!

el ol b 1) Seody, by &1

Wygl S S8 g S gt il Ceannd 39 dlos olii s b yjgw S5 313

(Lraga) Ty dguion a2y liny 9 350 g 0jlad ol ] 4

4 g ad anlgd gy Elise il Ol oo b (Sl 4 1) By Sy WD

<‘).> W) JA|9> BV u] .L..)Lw Al |) L)“’?))‘“’ O)l’.j-) Loy &5 .)9)’ D)L\J‘ pL

S ol YL
YL Cond ) (S (M S 0, Ke )5 Bige 1 gl )b sl ol aSile;
YL Cuond 4S5 )by Klgies oad B P a0 iy slgn g bl 39290 S
g S 3 len )Lid 4 cuns By jlg)l 5 Tgn )L ol @B od Fis
Slose JBI )3 wlo gy ol canl 50bj5
(1) ygas b 900, Ko Jigy J31 jiden (slop cdiSin a1y gy gy Lol 4Gl
S lizen 930, o (gglue S5 Jl LS 0 sy b b gy J513)0 lgn
At a1y 0gs b b

23,8un A 0l g dguine 5l 0)bgd Siv oM G s loin A 0,bg3 |y Jig o Lo 33
) { W0

20l gy Figr 3y ol T )8 sl S5 s g ST) D552 SasS g S b oo il 12 1
(>903

Flyges 31 Slgian lom) S omad (bl Cuansd 53 5 dles g Jigr £Vl Caomidy 3 Lo 51 skl smlgs sl o 2
P32 S g 31 Slsie T glos il Jise @) 9 S 1 lom )Lt ilgzie 9 293 31 (oWl

69



(c) ketabton.com: The Digital Library

7 Mgl mgd m S

o (g 9O

(a2.403 algl) gdu

et Jasl |y Of 4o )0 45 03,5 068 3Ll el lga jLzé 3 gole  owlw] OlaWao!
Lo u}o._w )‘ ool l_: Ao JLa.ul > ) l; 9 LS))J‘ )l odlasiwl 9 |) uT &S ol 4]9] 4_§_, )‘ U)L& L)?‘Qi'“’
lg ;Lid ol 2 Lgiew 48 0yl 3l by JUis) Slul 4 YU GBjlay adls 098 S o 1) O caslgiee
iiSe IS
oolw (et S piS b :Jg‘ 039
le)_) J._)‘.o.: - o lisee dl_m o;‘.\_,‘ 4 uT L I) - Al ul.AJ)A 93 d
(Ja‘.o.: odlatuwl o)‘l}’ 9 JL ;.j
Aol e YL liye S ) Blad (Saadly coby U8 S5 2
led (8l (wei by (S 590 2 1) SN Gl
Ll 3 Gy 4 )3 o 4y sl gy lipe 1 STy oy S0 587 3
J31 o0 0l lpe 3 15T am S g oy &5 les 38 loj U
(1 r29a) sbos
10l 55 s wa gl (593,8 B aads 5118 jae (59 1y oo ol ol 4
Sl o 5l s dlgd g 30,55 alg) 315 lga a8 iy ok 4
YU o (el ol e ) ) Sambles il La Wilope o of e WL 5
U (ke ol el o5 o o O o &8 0 4,
(2) yrpas o bl (o Ol Ry o o it o390 LS 2t O (lipe Sy 0 6
BV TINS5 VS U SE PR YORIPK SO v JUSPE i1 | FF
(3 52 n5a)
o S Cuzio ()l5ye 9350 WL O 5l ol aslej o bl S5 B
gy dalgs 3 5 el Gh)SLE (sl 1500 liye 4 pliye K65
ko oysie 1 le Wil po oo Alg) 45 20 ol ol (Ll b

(3) yga

adlr 098 BMS ) O e a8l i oling JUibl 1093 0595
Ailes odalin
A8 g 5 e Vb edged Ol 1, Sp il G
Ay Jlabl 4 Gasie la ojlil 4 il Koo slayhad lyls 51, Sl slo A L g sl 2

70



(c) ketabton.com: The Digital Library

Agil =Y 2gsi 2 S %'Jl.ﬁ\

sl 5 1T 38 Gyl 42liS sl S o 151 LS oS, JUbl 3
3 it Jos ol plosl (gl 3l F 0550 o1 500,18 5 0392 0l L B> s > Jlibl 57, s 4
S 65l A el g 51 &S ) 1500 S ST & i b tisles S oal aslgie 5,55 K,
Ailetse glad 1y Of by 0035 (] 315 g (sleplis w5l (3L
S B2 b wsSe o8 aan L plil @ b by oo oSl Gligim ) Ol 4t am 5
e ol cyme 4l 055 G Ll 4l Cal 53 b5 ilinn 0313 S 1y U 0glgh YU b oy ol
ool iy @il 5 505 o & o Syl Ol 4l s & o T )l 558 Mol sl 0350 3l 055
aS i yal ol b enleo Gl Vb )b 4y (3l 5 aSl & o o 1 ol O i le Gl ey b g (555
o gl YU Gyl Slyien ol 4 O g 03,8 s b gy el O ol glis)
P9y e3P ) CbdSin L) o (YL LS 5l 5 000)Se 2l (J5as ol 2 45T 5o gl S 25 sl il
SIS Lasl o 51T g8 092 39390 ol )3 3,50 0yl99 Ol L 51 a8 lnle (ola oo .cuils Cuxbgo
= sl ooy o 2 100,800 Lagl & e ol 5 ol B0 20350 (gl o5 glis) 4 5 bl 058
Lo o)lg5 ay (innj 25 Sloginms Gopb 31 yd ) S0l oo bz il 1)) 4 Ol WS gl 352
(35 Lo 85 claggins tile il o by
8l 390 Wl S 53 Jl Bo e gl aS) cunl S5 LB
548 dsleiee o3lial 5L ygel 0y 5 Un e (gt sl Ty > ol Liggims 31 oolisal b il 53 Joxe LIS 3L
(4) pgas Sysbe oty 095 g2 o) o)
i sl ddl> Lo @ g 059 )
ety 3,55 @ 1zl U dilise (gl o] by oS 1, slpilye .1
ol 55, 1, T Sl o
Joog mol [liale (Lo b ol jlodlisl L b aalsse JUbl 51 .2
53,50 it S5 s gl Ao bl
SS gl 059y 53 agSe sl a8 sl anils ob 4 b bl 3
iales Jog ;503 35U L 15U (Lo ye a9 Lo |) (9w
h ol gl obySLs 5 1l sl 1L lils o plos o Ol o 4
Aoles dalie oo

(4) ygas

71



(c) ketabton.com: The Digital Library

:{j;;IJIQJIJ-.‘U CPTHE WP WL PP O

e v 39
of au yuled gy Jigs ynii aapid

o 5 cdale /oyl dn)d 5 blul 2 code 0 OlaMan!
Cot o 4228 S ol sl gl 0ai g 3T e 4y 28 S
B Sl 5 gi g pdee 0pmad gl 4S9 > Sl 1S
Do 03l ploc]

iy @S sl |) g2 0 g 2o 25 Sl Sl 11, S8 Jig 1
|y Uiy SIS &ty oo i8> 3 N2 sl |y L2 4l 5l amy 2
: Wi @Soxe Ll puo 198 9 03905 (JIs
Ouos iy o ,SLs s ms b o s ySLs blie )3 it 31, g 3

(1) yogm (9o odsad Jigs s i ) AiSiial 0 pun el )90 5 g Mo g0 [igy &y a2y

Ol 3 5 a0 Ll 1S5 3l any 390 13 43I 1) (S o )98 ol polao (4l TS sy | 4
030 alasMa |y S5 B> Ol )l o pn Lo 51 S LT pled gloimy 13lial oo ¥lgus B3k 31 g3l pgo >
Iy 1y 3,55 SO o o b oo gy 5 )5 Ol 3905 JIB (U] j3 Jigy 5 45 1] 03905 smliie Laus Ll Saydgs
A Slogleo S K03 (sl 35 Lwlua! g oaaliio 3l g bles el |y g ol 45" )l

Sliee (2 2w g p)5 Slon ke 5550

blugl i J3b o ©ppatl > late p)5 1) i 31 lg 5 1 &5 il yige Lads 10 endgd
5 slate &yganl > Hleie J& gy 1) Ol lad 4By 2,800 3950 1) )l (55501 o sladgssllog bolocs
giae Slonl Figr 33 (M B> wtaen 1y Pigy yoo 03bgd 4By Sgden ) 35 g ) Cop @ 25 sl
s US55 I jlis el pl 5l ailoe Bgw 315 5Lad Sl i BT 31 (slgn jLad & aslae jigo Lo
5 3ules 1S5 455 ul gal B > By o5 0,55 sl ©pgeainl )3 leie Sheaz 031> )Lb lisas |, iy

51 dmy aled dinlis g o L 350l ) B (el b s g |iliy] Sad Sl Jigr La o8 )l els!
B3 Sl o5 SYlgw (p g Gl Sl L] a5 & wlgine 355 Led

Sadg 0313 5 CBag dgi dyge Jigr I 0 1y &yl de pd Lo I G IS L]

i Sy o 1,55 51 Sl 03s: 03se edmlite 18 el 45 ydsatce JBI, Jgs loud aSyls] o 1y s byl U
3505 algs )l 1) Olesi (> Fg slipl )R> YU B S5 05 lsn

ooy cnl 2 dgdee o8 Clale Cpganl 3 8,5 18 Gure la S WSl Sl o8 sl 4S8y
Slop clale @ awlio b by J3I oS clale & ailie i lod e J18 o )90 | 5B (sledsSle
Lb lge e cdale (Gl 3 slgn 4 Cund p)5 (slan o8 Wilie led (S0d Cils el a8 Joolo b
Able a8 ol pdaw (5 Ip dunlie b aily clelds)] plgn clale o8 cuily bl



(c) ketabton.com: The Digital Library

Agil Y 2g4i j2 =44 %'Jl.ﬁ\

ELRETRLL Y

Ol Slply oyl sl 1) (npj Slegdge b )5 S g 03 908 mandi b 095 1) ol S
5le Sopb 19SS sl 9,5 S0a L1l g oaly sl 1) )lod g3 (1SS &S )0 5 wles s

okl L ablw L g oyl 1 )8 L yguan] jd atdls deng wyd ;0 B 3l blae cpl a7 A gl 0L WL
il Sy 5,55 L | gl aims plosl |y ol 03ge5

Sl 15T e b1y By 4l gy bl 48l 13 )5 g ligw s o )3 1) Sdly g o8 bled jg Lo 1
f g ad dalys &l (> gl o L a5 4 ISy Jlosy

Ly 0,5 (adio Jigr Cpguais) ) 23,500 jS035 ob b o) sladsesd Lo g dgutie 50 Jigr 31 25 (slom 52
2050 Fgr poldil by (sl e

P15 i & o il diloie i C8g pruo 53 Lad 3 p)5 (slsm gl sl (yglly 53 ledpe Sl (oam 2
sl B 5l lasd 0)5 gyl caspuo r glly a8 33,500 sl 5 Al Sy Sl (Il S Slgp B9 o
PO Slo2 g pyS (Slo [y 45508 2 a5 4yl bl Allie Lafld 58 35w lsp ) Cud )5 (lgp oS
(2) yogas bl gy 5 Sns 5 (Slom 45 30,500 sl o3Il lom 4y L3l 39290 (38 (900 9 (05
2 sl Jie Gl pLol 3 48 sasie (LS sy o)l .3
Sy adlas yiou oYL ol J5ie 4 duslie b Ol poss

D5 byl 5 Canl 5 e 30 sloh o5 sl 18 ool e
waYl)d)bo)yhlﬁ)mff;d‘}ngJun
ol Sl pied & LS gl > gl SBL e Jab o 4

(2) yiges axlye 53kj YL obw & Cunsd 0 aw )3 celyj 1 il
Adlao yas @

S35 53 Bled I (i Wl o 0jlud GBS 4 53,50 )18 (b gokaw 53 3 Slgn aS] i 4 B2
25005 dig ol ot pLl p L as)liSe ]y (55 sle oSy 0L li bl
pisd Slylad Sl g5l 0920 UL LISy 5y g 2y (slo bloeo &gty

(3) yegea led (S5l
y o8 Sl 5 8 15l s g 03,8 5 T 5l e Bl o adid Bigy 6 o3 .5
YL 4o g Sl b g9 Vs bl 0gd S L wles S5 Sl oy
L d e 055 VL slb Coond &y (59 458y 5 yboipo s Sl slasS
o3 J) g sl 4855 8 Jigr o yi31 )3 Loy Pige po SIS 85 33,50n a5
Ol lo S0d iz Lo &8 dje 393 5l 0590 53 9 33,00 03] pe> £990
SLelisy) 51 ol yibade Kl 558 5 (clon dumalia b bl (Slon 48 cal

73



(c) ketabton.com: The Digital Library

ri/'ﬂs-""J-.'U CPTHE WP WL PP O

Sloa clale a S ciaS g e Cosbly Cpl sl i o Lol S S e (350 5 olad oSl s aily
Oare wobm JSg ye SHLS a8 0350 eael ol g cunl 130k B )b Slon clalé 4 s Jigr S5
ol 0045 0asLiS

09_§ uubdlbwﬁ)bd9 M? pr.i’xnu? 1)&9}#90@9} u])] dc > L)‘" ALl Cawd uT J)y
dW).\JA_:L«J U\ P W w)?og)'tolsl)wj J_vs; ‘t_sl9 L gh uT9=‘u.9)§g§.u)| |) uT J_vs; wlw.}w)
wtly Cale a8 oS 1) Sl slon Jlaio 6q e Ko 3 |y Ligs yuo oy b Ay blse a8 (slesSulle
ol 0093,5 By yinsds cely Sy basws Lade lon loj e 13 g 03505 nSre Jige 515 )3 sl

2 Jy 095 dalss layy bl g e Lymle (slad 5 (g5 o)l oS Wlie dgose Cusl Sigly 0yl 7
C?Lz“’ Lg|9.aa Coond u.Mib C9Lzm |9_m O q_‘)% LY Am195<3 s 9 u&ol)] L}i‘ dl)b wfg.\,_m L;Lm; C;Lcléj')l
blge yuln cdale gl YL

74



(c) ketabton.com: The Digital Library

Agil Y 2g4i j2 =44 h.'J'-?-"'\

RS v 39
L ygeiw Ciaglda

dge jl okl g o (S5 olsd il 1 code baes OlaMas!
Hileid b sl 0,y 55 K85 g (5o
Tk yolie | pan iun b B3 Glewl 5 5o (Jilie Jlosl (sl yiae o di )b (goian ) ddiad p3j0
23,5 alas Mo Iy Ll b a8 35,15 2939 beis] ) o

Ol & (pyid 9 5o (35 @

(S5 2153 huce 3k (g 5l 5 205 e L) Slge 1092 als @

(352 dmlgs polio (gl o alj); Llio 5o olga L) lge cunglio @

olidls clgpw @

s > M8 B el by g lge ygp @

Jje Sloj @
olidlo o)l 3 355 pilly b g odly Gloglee i (sla A1 o)L 3 U saalgsy 1,51 5 asled cou Ll oy )
odlizul )] leidlo 13 4 dlge 0yl 13 0dged puy |y 393 Jiie 5l (g gl Mlgn 15,5l Wi S cums
N g0 Cawl 03,5

(Sase cutd o SOl S cpl cutid) T3] pSotiune o) (gl o LT @

(29> b g caid cla o) Sl 0035,5 oolil by @l ga 5 gt Sy 5l o Jlos 3l LT @

sl Jlgen Ul g Jlgan pb LT @

L 0o )18 Jlss by ) LT SSas8' L 5 aitn S5 Lol LT Sl sg2g0 ] 0 (SIS Sl 4z 4 @

SOT Yl Cand 4 Koo

i olore (Slemigy (S )b C8 by
Ja_wy9o.3._w wlwuw Ji&) Louss w&nﬂwdh)‘yb JuLw
Slas ) alen 0 |l Les oS (g ok il odd bgs yiwdl
Al 3939 by gt ol 5] camlad (ST a8 s 9 00,5 Gl L)
Ailgie (Jg dgine odlatwl oS dlas b g ) Lin DL
5 ol slesleis s oy il doslis il sbj Ceaglio (gl
039 o5 Slge Ly g e 151 (gl lgs> 48 il o aisles Loggias
Saslolgse 5l ldgiw oyl o oSl s an leie JSis

75



(c) ketabton.com: The Digital Library

7 Mgl mgd m S

O = )3 A50)S s ailblizee Hlws JSKiis 1l 03,500 edlazul
(1) gas ooy sinlss 58 i (39 525 ) ladgis

L oo )5 20,25 390 1) b (g cilieo glgil bo comn ()
Oy p 45 05 551 3k Wb casl g8 o] g9 pliS 4 598 o>

Dgus adle e85l By
(s @) s |y (g a2l sle diged (S gl 1
legl (sl ,iS 5 03905 bl 05 sk blis Caandd jI 1, 28 L]
JSb gl g Sop aShl eSS LB Sty sy pali )
s S5 g Gl 1S i e g (ilto (5)S00 (iats
oy b Sloo |y 5T RIS 13,8 L plSia 1o b syalys 3,515 5 0l

g Sloie )ul) OL.'(B s Oy )8 <YL Jo.c C)-’-l 09> oo e
(2)

Coowd B an |, S L g oS 5 &5 G 0g)5 o a2
o)‘l.x_ilgi,{AgLQ)] Qidw‘oaw 4\3)‘|9A u]bl):lw 1) Orgaw <YL

(3) rgas s b ol

ol o o3Il S 4y 4 S50l (leudlB caiil ojlnl S @ S g S oS
039 S phS 4 wit g 4iliS Lggie YU 1y Ll B auasy Wil oyue g aisl
Ailgie andldys |y

LIty cgg ol o cuilbyy olgs (g2l g S aily &SOIL b SLs 4
(4) 29005 2,5 dinlp Coesd cddlye

LIty i ojlasl SO ey les cygiw p Sdg0d 8L 1) > b SLS

0013 a5 Wbyl 3b Wbl Y68 IS plio 4 Cand ygdo gt Lol gy Anlgs

el o s SV (Sglno sokar (339 5 531> S50 a8 dlge 4 o

Sgiige

u.aa;ubw‘).) MbMdb)lybbui«o o5 £65 (pyS odlw .1
o oo S5 15T gla Jlie

(2 L;Lb FHES

P i o als @

v lgleasln @

76



(c) ketabton.com: The Digital Library

Agil Y 2g4i j2 =44 h.'JL.\-"'\

(5) yoas il bd wlgd (s lslaidlu s pSotiume (sl Hlg2d Hlas!

2505 sl "j YL 8lal gl adb lgie 500505 (6,0 bgazes C)] i Silas (698 5 pSOtime LQ)T °
8l (o0 S ole 31 Ign Cagboy (a5 J31> 51
Slgise adlo |y sl 51 G ) 056 o lose (o cigine adlo Sl 4 @

Saled yguai |y OMStio oyl Asilgine L il 58 oMo (gl oSocins (gl jlgad

50,5 adab b i LS )3 Bguine 4l og> sla Al Al 1 .l Syg s piin dge a4 bl cils > @
g il Cuod Wl Sladle dlge )b Giygps atilil b 3y 4 (S sl SB A cwl S LB
il mld SO0 Gk ol o35 edlisd

anl o> o1 3,8 a2l g JUis] sl (S L5 Slpsess g @

il 3,5 b g o8 (sl (SIS (g 5 SB T8 s 5 oSoxtans Sl b Lo 41 @

Josl dlge (35568 b 1) (g pass gty b sy amlos 15 o L] o8 syl (oo lane S ) glatie S 5 .2
SIS o5l 4 ] ol lesd e claslxe Ign g T 1) p3je ob jein Sl dlge pen b 4l )3 iles
iolas clabloca |y G b 3l (Stins

A B g s (61005 (sl o (gt eolizal L e ol L]

W, | 0 Jibe 9 it ()5S el Lol Lo 1 i 3 el o
S L oSt gla gt oyl 03,500 ool by st o YL
" (6) i Sigibge 0330b (139 oS oo (sl (500

(6) yga

) {90

wStiue dga b S jolas T I )lgsd Sl 033,3 oolisnl Lo ciSo pueni y3lo jd ledlo g5 4 5 .1
Aol Jds a4 60,5 bled oSoiue Wld  Seiw la Hland il adld o) b g b b g Ll onds il
(et 2 1) B (g o dlold cuts (gl g

(e anxlyo 98 ()3 @) Sbes ol |y Llaslo Sl £ 50 s 2

pled) DLl salgs 5l d L3l 0100,5 LS5 o ygiw j & pladlo K HUST ygte odlidlg 8 g0 > 3
2y wwlgs oy 51 ol

&y dx w3l osds wsle plb s I o] oSotiue b Ll &S ladle O HUST iu g8 Sy 4
(5o 10lg5 s o Jlgy oile Bl o) S5 Snls

77



(c) ketabton.com: The Digital Library

7 Mgl mgd m S

e 3b w59
Cail ggd aiila glos ald Jdi ajlail g L

Ll Conglio Jle g la (S L (b ,SLs Sl : sl  owlw! SlaWao!
; (Us mad (leblo slo al3) lpgletlo sl 4y 31
sle s b1y Loy sla yuoss ‘M)‘IJJ]).EJ Oliwslsdl g pas
03 aunlg 3 300 )18 samie slasgie Wl 5 g3 &S jlgen
5 b 3L 8l Gl (sl Lozl (ol 1 (o
ladgiw 4 o] Gl (13RS5 (sl g Bag 02,5 ol
St g Loj slos Ly Yoana s g S50 (53
(1) yguas bt aislos

Ll ol eMSte Lal cpdggo ligi Lo 292l
(1) yrguas 3 A lgined gyl oleisl Dyl (e dgr g ledle 51

g 4 €S Ll lomed 5 duled Cumeo 1503 LS 3 Lobedl L L s tules sanlis 1y 4505 S bl LS
(2,3) pgas dtiwlS o ol J51s slos 3o 5

leggiw 5l odlaiul 9 pSe (sla Catw Hlas] (ly 4t )b L
= Jlow cnl s5Xler wsle plaS” (ledi o 8,03 3529 L5
O Cdgdieg s Jdd 4 (oMl cla gyl 51 gl p> 3L
O il 95 cnl sl 485 90 o2liinl Ldde g9 () Sl

gl Al dlisMe LB glisy) 4 Wilgie milo plus

78



(c) ketabton.com: The Digital Library

Agil Y 2g4i j2 =44 h.'J'-?-"'\

C139 M’l9—“‘° O] <YL e L;Lb.»)l;_f K] dlof ng )‘\ oalail
w1y alas Mo L6
sl ) 055 o (Sl o Jigy Shge e Sz 0 2
(4) pgas 2L YU o] S5 Coond a5 Sles o3l
Sl 0dbiw] (63908 JSb 4 &S iy o D & 1) lpess .3
Lo Lol plos a8 sy )18 lewss Vb (gpgb |, gy 4
(5) yguas 50,5 s lyass 4o b sumd plox] ko b
Gl aslS b g o sla g5 03505 per wgikay SlbI 3 1y Jlab] 5
Lol 105 am (S0 b smls Lol 1 g sy (bl |y g oo
585 ol YL
sl gk YL gy g RIS Sl an &l el S5 LB 6
(6) pguas Spud b g diiSiue b 456 45 Mk o2 03905 CiBg5 0ligS ke
ol 45 03,8 daalss ogtlas (VL Ll ) (oolj alass (yzliS 4y 06 L
Sy dmlgs (05 9 b el Jbl 4l

Dy 3959 30 dile HleS sl IS ()a8) lgr il (gl (6,500 ol

(020 yiaSs) Jas ] &8 Sy (60908 O ygaay isliwd LS 3l oolainl b 1y 056 S§ U algzy 5 5L S ]
dl)_g Ak s Ol QM‘ 51 eolal 09 9 (8§90 O ygury
233929 b Ubey Jes el plxl

SrS ol glp S Giales 4 S e o)) 05 S
ey L3 1y awls S ol Cawd pj 50 e sl
ol 48,5 iwd 3D Canyd Sygean |y 055 5,5 L B wles s 2
23,5 3lg 055 WSle S (sl )US" gV gl y08 pla b
5y )b o35 YL Slsie a5 115 b sale 3,516 51 s 3
(7) pyas s 503 3,515 &1 055 5 b 350 jl o 9 los
S35 9 5ol 1)1 15 wile ploS” S5 o5 055 sl LS >
(05) o JIS 85 235 o ol s 9gn ol oyl St
JBil 55 (g9l Lo cuond plad )3 15T 03905 unnd | L

79



(c) ketabton.com: The Digital Library

7 Mgl mgd m S

2 5 YU e a8 )lid asle wyls 1) (0 jlid cudls  cubld wile LS
Cnglio (3l Sos)osds 3 et )Ltd Llio 5 el Jg casdgad o))y (b Casd i
o 1555 Wb (o L8 ) (0ndl) Bl o (U Cuwd S 3 L STl
33,5 3y U s (YL oy & L 55 ) S oo (]

A5 Wsoges o3l isls ezl 3 2ile oS sla G j] w208 slasas,
o3lawl bled e 505 g logye .33 lilaid s 53 lggiaw i (40500 S sy
o3l 31 (LS Lo LSl g ¢ llo dag yuno i gl langy 11y USG5 0l 5!
(B) pyas iz i Jlgen sl b

) { W0

Jlasl sly) ST s Joo 4 olizl o 51 pleilos plas 13 by sl oSioxtuns ale 38 (slodi ,51.1
(48l oo 5Ll LT 55 5 |y g0 3liel Jlgan (gla Cii ) 3l i i elgplazlo

v Gl 0093,5 Josg 2,k UL
oS ls caiw )b & la ol le | s 2
Sl plaS™ yod 5o Mk Wilo

Al leS la IS IS 1 Koo b Chias > & 3
(9) )ﬁ?aég .(Lh 0}‘9)') c[b J{) S.)); [l C:))’Ao o.)l.él.w‘

L |y 155 Gyl 65 (glatonsd b 0t dilgs Lo § 1,2 4
(Wlgipes 4l 1y B b by e

HLid 5l ke § awls HLS) SaiSline u.:l.wl 4 dwls LS
(388 oo Sl 4 155 > ot 4y g bl o0 05 3 pee
Ol«fdid\!bdhw&lJ:JJ43)?.\;&13up&i)hfm)‘l&id\/l{wué}c@l)rp’ﬁl)%ﬁ

80



‘ , .0’0
*» * u *

o s Olai 10 Clo  SBS! (g Jol

Obgs gy dodwo Jlgdgy 10055 dups



(c) ketabton.com: The Digital Library

" e iy

o

A0

5 ohisel 4 5l 09 & Cunl oS SVl s 4 o g ks whe Blaal ) (S a8 col pglae Kan 4
olomen deil 55,16 o STyl 4 959y 41,3 Cllas ) S5 pedaws 1 ygp0 1L 5,51 (6 3L )by oSl
g2 alg5s 555 30 ol b 5 20l g 0 ele gLl g s g a0
Gillao &' ) (9o (Sslay 50 5 30,5 datd (S lge b Bl o 09y G 55Ty e S| 25T cax
33,8 il dawg el B 0gd 4]yl i Slogles conds il s Gl

U1 Bl 51 o] g5iza (sl oty Al b Lo Bl e o 315 315 o sl 51 e ] & LS oS

bl 53 (Sa8 sloyzsd o] JUST g g 4l 0 5L pad cito (shosS )3 b a9 delsd sy 425
3 B8 g8 cunny B30, adllas (I,SLs g poyte lbliel ol ) pgenae x> b oad i 55 geue
bl 9B 4 S JBl 55U VA5 3)90 53 Bojb cnl Sl dgdee e g5 a4 tales Bl 093 i
S b)) g e g e 1) SYUS 5 anled S Slaglas o 1 36 S g ole (9B m e
5 D9 &S5 ple don b GLLI s 4 45 M8 e ine 355 ol 5 Wil 8 calies LuaS
oy09y Sl 13 ol Cuenl Lld I 1) ke flimen 9 1L Ob3L ol ode S5 4 ad 0 b sy olbls)
i 515 dalllae 5)90 b lusdl g5 slo clled > ogaz

dlao oy oolen > Slogleo &l s o b ol Olascie plo gl Jokxe dy90 45 a5 035b o (louS
123 oo S (Low glaS ) o] Blas Cuand g aiBly (wlSal Gl ) slul (gl iy 45T 0 agg (S8
23 (o0 )8 (bl 5 addllas 3)50 1) (liesS” Jlod sladgio 5 (o555 Cunll & Cunole JLlod (SliasS

dge 28I (16) 035ls (o 3yl 23 1) (sguae Sl jo shoS &5 o23jlg> Citio (sliasS 3)90 1 o) 2 ogdle
28 0ad yd ol )3 0pd 5 spas DS ye (SIIS pU (gss dlge ol g plails & 0135 A (S8
ol 033,56} Sloglas 55 Ll p 300 o )3 5l 2 (9381 5 28l el 0y (2 23S JoS]

pmasie sy 45 & o] Geas dalllas & bl cawd 15T sode shasS Lole hes poles disMo By 3]
505 S g 0 e sl (S |y 4S5 o5l olad gl oM g o Sg) 4355 o Sls bl gl aSh LasS
el 0003, (65908 9 (0] pSl> pas

g 3 )8 p e (pyde LSl )3 1) 053 Sl I (ise U Al esndsS (lilge a5 93,5 (o0 Slad ol 31
sl Ol ) b ales S3b Ul ol iugs 355l bty 5 Oloys 45 1)) @by eyte bl 5 Mlie

Do 48,5 a5 5 1ds slge (saielie Cas (sum

82



(c) ketabton.com: The Digital Library

ot iy

o S99 SLasS
O
5l e o poil porde & g2l 0 )5 die Cou )3 dgdine 4B)S Cou 4 (ool 6y585 SLISI (2N]) Jad ()
odly SIS 15,5 Wl lade plaS by @b las pluS poil leidlo 3yg0 )3 )] ol 4y 9 b 43,5 S oMl
w0 T 8 o g 03g Slsee g b clad pS gl sl 0133,8 St 1 §1 pgil 4 15 ogMe il 05
2938 Jobs jSn b (e dblae o 5l &5 quileS slicl 4 gy plimen sl g95 (2 poil dteun L
56 dpdpe aidgl 55yl slo agw b i bl eyl Clepdityole SoSUl gl o] 4 cdlls
oo poil AlSize 3 epgil 4 gl b ol s b oS S lstae anME & pgum sl 005 al,) e
5 lS Al b g uSUl (65 1 ilisee (slajlae )3 b (59 i) s s ¢ S9i1 (slolbo lad «(g5kST yras (o095l
Sbe Cundy Slagleo polie (598l (losd b 0,33
209l (5598 LSSl a6
b 52,8 55 Ll magy 03,5 4328 5 2)55 sl L5 & 5ly mudly andls | ool )63 w595 S5 oS 39 (2,8 S
1393 ool yal wams aeldl ol (3,8 Gg 4 ST 4 dwpe Sloj o 4l by il anlgs aals] colgin
Mo Iy b pandd U dme &S wgegl (AEOMOS) kil Ugs slo gloj 5l poil eMawl dnsge Cuwd
033,5 LSUiS s gme 4 TOM g & e @ w35 90 ] posl pMasl [, o)l sl 05lel] yao
S92 ) ol 4 9392 03,0 ) ) pgil Mol g Sgand pliy Gligr Bgudd Mo 1 IS JLo 400 2505 )5 e
3 nga ool pgil eMasl ) g Clados gl o lale 18 (8 ) 080 b 013,55 Bly Jsd 550 o5
1808 Jlo j3 L3905 ooliiwl jylos (3 oS Joles dlge (sla Al o conlito s s ) lale pgil M
lo poil pliy (63)55 Iy jlolge plai o] 4y Ballas 45 3905 (isaygd | ogil dskss (gls pliy (puurlSSl oliaS
Ot b ol & pol pl 4wl WST ey lisren Dgyme il A g dgudine ddle & a5 Cawl oud adle
255 1y ST OIS sl ogil 658 e ALS e (gLl 039y sl by MolS’ punis
Sl oss aslole poil ply (63,05 S1)3 5l polie 1
Sleegil 5 039 A e S jats (e Glaeg] 23,500 paiie 395 gl (agil ALS b pais a2
il Sglize slo aliS glJs Cilies yolic
sl 5 pU slo Cuns & Sloogil & 35S0 Oyg0 Sloj cilies Slge S5 by olie )l gslasS S5 3
g xSy pal SorsS
g oaiS Jobsi dlge ol WS o i by pgil 393 g 039 olbmls adb I ojle (golesS Mol 4
L 35 Jolos Jguanmo g 048" ol dlge (slo aliS” pgumil )3 9 2L 29290 o il £53 g sl (e ol Jpuaes
1> o8 & 5 30 o 1o ol &5 Joloi )3 oS Sgiiue 4ons g (ALS Laioes (308) silins (glne Soon

83



(c) ketabton.com: The Digital Library

" e iy

690> b pgil plodlo 3,50 )3 (il Slplai ol 2,80 g0 gl obule i Bro aSly Wgdeo JS
poil A 4325 dlea jladlis 55 b (635008 9 aBly Sl yeSde Cljlas aSls > 4B )5 15 Lele o8 550
2 1S e gl pate e Slaagl 4l pod Ao Glizmen Cusl (Sas Gl 435 59,0l &S ool (slial 4
B gl liala alzS > a8 8l il sl gigi] sl Syt (sloogl aSls

ipg] Coolwr

s 2X10°10m sgus 5 b pgsl glayhad a8 ol LS (K, Oleles jl oslizul L 20 8 Clidss gls
Wgiie il sogl AliS dnly 4y (LS e Ko 68 Cams 45 el 10%kg 510777 ulpossl alis sl 0.20m

oS S b sl 1.66-1077kg 4 (sslue &5 ailin 120 Cgigpal aliS ams p1/12 ol alis’ asly

1
= oS sl S aes ol ol &y (g o) A sl 5 (g S9ien 1) JS5 50 Lo il S

U bl s o] Ay dillae gl AlS 1y 33,500 al)) pLS olS L 53 Clas 4 dillas ogil 4l 5 12

. .-‘M
ol s = T
935 99l 24e
193] o L

cou Bl ead aBls (65 3y Sl 393 dg by peil a5 Wasle, b3l 4 il 1906 <o L
53,500 4ol e 3i5le laseiin P (glylag 0003, lolid yoSie o3 ok 4Kl & ala, > pils

ta (59,1

g utS bl Jolye b5 013 p3Y 1y g pma Jlouts LouS' (sl ooy (molisl )3 oo 51 19580 4ol 1
sstie lle bawgs (B g SolvasS 0y (ym iliie bl 5)g0 55 Cligios g did)S o & o)) Glasuie (e
3,5 w6 yow BLESS] 4 geiie a8 03,5 51611834 - 1813 (0 slo Jlo ,d (636 plo (S

plr (sguilp 3ize 1853 Jlo p> sble (5,8 g5 15 03,0)l85 o 19580l it (08 o (2l )
Pl |y slalSios g5 ol aligyme yuo )3 392 03,5 adss ] lg aSngs S 3l G Ol sges 050 (ygus
s i b Il 9 Sl Cunl o 03l (Ui Jo)bi IS5 3 45T 1S5S o g8 3 eline (1S5)S 95
plo 1891 Jlo U clelad amwd ol 2363,8K00 3b 3935 andl plo la 95 bys cped g 0093,5 3l51 2938
3905 s bl gl (s |y T olyd S, 3658 dnsl adllao b 50 oo 3L ygyiSll

23,50yl ] oo 395 03l )15 e plaSledl yrae )3 31 esli tlotio il prditis e 3 o oS0 1
ilge L ) () IS5 a4 o 0y o (Silbipe <8 > llg5 9 0351 (S 4551 gl o y9ySUl 2

84



(c) ketabton.com: The Digital Library

(1) Jss
=6 (3 culo) (9395 anil blie jd gilo =4 il 5y auie =3 0gk2 048 -1 : 1S58 o (1) S
Slebed Blis )3 polass 03,3 b 3,50

33 Sum i il g 3 S S £33 ol 55 g s il oy o) 1
23,550 Jias Sl il ol il 3l e S wiSie bl G Jlgad 4 3938 anil aSle; 2

Sislaise &8 o g e b Gaylo 4y &8 |5 atiblue i gl (sl 398 4nd] 3

 Bgdue Byxio  cuublio ol lowgs 39 anil 4

AL S5 la a8y 50,0 5 e yob ailed joue SIS S3U ola ddsmo §yb 5l Klgie 98 axsl .5
Amm cebus

Cagby ©lyil 393 (63958 yuumme ;3 3655 Andl Cansl 01335 Eguio ol il u Lawgi 45 g dole )] 5135 jee b 6
Soleie (3L,

il 4500

3958 anisl CBlysal ] )3 a8 3905 b () US4 olhe |y (255> 1897 Jlo 3 (cadSS) joriiie ol 538
oS Candlyy g0 slos ol 45 (6,5 o)l olol &y . pFae J)y5 adllas 350 punblide § By slo el 3
0133)5 o JI5 Al Cogs 0 aShl cudldylas )3 ok oS ol 48 ST dwlore |, %1 09l aliS'y )l o
a5 ol & e 51 sl 1, 1.76X1011Ch /KRG &) (g5lus 11 0 a5 lus slge oS 51 b 39,580l 5 o
CS oS 03 Sl 903 Ol 9 pli 1) o3l 5 09 9250 Slse plod 3 ke @l b Sl &S s
o o ely Y s o el olS5ad s JolS5 Sigie B Sl Sl el Sy e

85




(c) ketabton.com: The Digital Library

e

T e i

e Wgidue 40 ,Soden jl Lo g %1 sl caid il las ;5 b ol 5l edlil b 48 003,5 yieg S
) S ol HoS e e 00,8 (s (uShie Ly G el (s 038 Lawsgs mve JU] 98Ul &7 (B )l
4S9l )] Coosd 4 dgod s g e 300,500 pld] oty ol phad g 4SSl a5l ookl
5 0-S bl 092 pslae oo 3 leine 3b (B )l eeled 2y el ] )l cnl el 1.60 210 b7
33,510 gl 35750 A 355 dpns | 0 S oS Slge G/ o
7 =1.76-10" ch.kg™
m

o 1.602:107"Ch
1.76-10"' Cb.Kg
Syize (gl pyl 4> 1/1840 (gglune ciad )

=9.11-10°'Kg

:,993‘ Lo
1 03,8 St b la S 5l Gloegpl & sy doeis cpl 4 Gl liidos @l 51 1898 Jlu 55 punsls
Dot e 3 Lite sl @3 ol 3 8 el Cuto Jin e b S ) Ele pgl il Joge i
Slbe (31 S3b )5 g o] )3 1Bk Cusyd ueli agil Jog0 4S5 y90 ) Ml o3 S ule (5,8 L K
JS5 g aule youe Wb cales ot o 51X Olelad diwd a5 wiloe b (9581 clyls a5 039 e By i ]
S il ol g A wB S cand oy |y oo L Keng 398 10 1, 1909 s s staya 1 aixo 11, aixes

Dgaise attie 3ySue Colol 489 4y a5 1y Wl g Slelads o 5y9 ol 39 0313 1,5 34y 04 oailiey ZNS bawsgs
Olgae 1y ST lanlie Mo abyg byl X cleled (obuoyd b d, o g 80 ] 0 X anil colol 5l )5 1,05
els ol bls

4

«He
Incidemn y  f I

5 + N

(11o4) .'; Fully z

4 ully rebound &=

,:Hcf—\z ia- 180°) A e DT
-

i b1 H v
w = @ E:g-ig:?g? 90%
3) s
A b 503 odeg (o> o) 003,5 Lorie S g8 digli 4 S3L dByg L dyed il aw leled jlodxe 1
Ol shb 295 S50 53 el Al 23 L Glsie 1) g9d9e ol Wgdae Byt (S5 Slpdl) S sbly;
B ytio g 03500 @8 1) X Cue Hlan )b l)d &S Cowl Cuzo g)ls ed 3151 00,800 3 i ply &S ol Cuts




(c) ketabton.com: The Digital Library

o liay

Cand &5 e gudly yol ol plaize g 395 (ol yune ) Bl g Mo S B9 I X Slelad I ()l -2
s Cw g o> Ega30 53 poil 433 1 Ke el brin] 51 ylismed .l Mo p il ditns Byl ds b 3 iy
JGsl 15T asn aSees ool SH1 o 33,500 Bysie  Jol Coows 4 0,093 393 il juuno 51 aS5leis sliws -3
S50 45 Gladyliey o5 VU o5 cadlyylas )5 b sasge JSiS ) poil pos IS5l (So 58 S S sl 03903
e ol 3 392 43,5 1,5 alllan 3,90 pg3l syt Joge 2 Alaly3 |, X 03 by (Mo
203 5148 peil 500 53 a8 Cunl i aB L 039 Gt )l slyd &S 59 S i S il pyile A
cely gen Jl @y o b siss 9 Cute @lr O b gon Sl 39290 Sl £5 53 e
Ailwe Cuto gyl gyl diwn oS Cul
pol bl | g ablie 8 o )3 Cilises (sla e ) dtn Bl 4 5 039 il gle Syl 9SUl D
e U g5 Abln L (959 0 335 & (solons L 39,580 2l 2ty 1 255 B gyl bl ] o
My (g dnglaio dy)las ply 1) 3)98,0 1) 4plai B (e didlie S p> 53 dten SlLbI &4 @l )b
S Al gox Jolbs 4 (golue dtwn Al 5l )03 )8 b (19505 9 b (g p IS dtnys &Sl I C
WS o g3 dtan Blbl 4 &Sla 580l o aliS” 1ol el o 0 b gyiss 5 o (g oles
ol 35 yoio dtud 1> b pgil Al Cjgo oy Ll Jons Bl puail
ol S5 ot 3] el 5 b i 3 45n n y sber
Aade LSis M 1y peil dtua Calybl (lad Bl g e LSl M ) v Blybl clas e

(509 yaod

2,5 Gy S Cilisee gla i) 4 Wl (Z) polie cogl o

Ml )le ool pred K03 )l sl poil dtd 3 Cute o gy Sl O)le paie S ol e

ool (€) (slo Sl oluss e pogilued 1503 03l b sl juolie poil dtn 53 35250 (P) sl (5995

i 53 pais Cusdgo Sl Olie gl el Coles o il e s it sl jlae (o pgil atus Glibl 4 S

Z=Pp=e oS 33,50 zusly 398 cdlao 533,50 5l g ynla 5l a8 conl yolic gy

cilise I3l 5] onel Candy gl lelad pSw adlbe b Jig0 plo cundSS) ol Guile 1913 Jlo

2,13 )15 3 bl 3 paie (Z) o9l paed b o 03l dlades 6 bghad  ndoSs 48 a5 il
\/;=a(Z—b)

Siwnly BLS Ji90 aSilej w0dg b adlee S 598 ddlre . aiilue <ol cla cueS b, g dlal,

3 )3 X jome 53 sl 03 )F Juols ol 31 (Sing; el 4 pate (Z) ol i 5 Y s7v0 3 NV -10°

(4) IS5 2908 Jol | s Lad Bgoge

87



(c) ketabton.com: The Digital Library

(4) Jss
b ol oty s Lo s gl )3 o 3903 s 3y ol g 5 VY 10° (o (Sl 95 e
A8 sl (e iy ol O ool g Aot 4839 )50 pasitio Wl gl pea Lo polis (ol Jjge 56
039 2Le3i] sl 4 455, Ke 900 el ol i dbdjl s Jlas 0 L Jga 53 puolie (585 )8 L s
Sy &S Caie &S ag]

099
e > o] Codgrge Milie (A3 nn adll o e 550 Blin el 65 BT B (ixer & 9955 Ml
S )5 polee Suply bawgi [He 3,5 o 1932 Jlo 10 Sugale ply 3)58)0), JSan Lawgs sl )b gl
S 535 ) 1 0oy Pl ol gt 3 L X andl g Be plod ey 31 0

+Be+ He—— 2C+ n
rewlwl O3
pe05 1 (i 2Mash blign Lo (39,556 5 o i 3 JSete (slaagt] dtud o8 3l (i 00 &) 3ob s
dasi dsgarme dizlate b g b gl b gt S ply b (19555 9 b (s ke LS 1) (e
ylaien by (5ol yrad pl ) o 955 9 o (y5is 0

amlp o als kg aLs o Tl cb z, 5,;

1.0073 1.6726-107 +1 +1.602-10"" ch OF 9

1.0087 1.6750-1077 0 0 9559

5.4858-10°" 9.1095-107" -1 ~1.602-10"¢ch o958l
1 939 913 1w gl
M5 Iyl 2565 35,500 5L a5slS5 ply wily fpme 5 aseie o 6l aiss 5 b siay i 4] s o
e yioled

9l i =L

88




(c) ketabton.com: The Digital Library

o iy

S9S ppes —AA
WP R WU e b
2 Can o lotey SIS pred Jprow GBS Cuand )3 i By InSgSS (g5 )3 dgdes 0D Ay ok
GH ogen Jie s pinles wa ) (lel SIS lgine JSB (et 41 dgiiun 4y gl ed JUS Cuond

1 0 4 -3 w2 .
o, e, sHeX o GH ey H (ygyud

B gig !

Sl jl eadl cglite Lo sl (g g0 s 5 Ly b gl pred oS Wil (laadglSS 5l @ le b gl
o ol @Vl Gl ol iy dliS g 23,500 astie (9ySUl e ls g s gyl gl polis (slasS (olsS
9 0392 oFan Se S bl g3 pe TH g [H Jlie jbo tcusl LSy b 0gighl (soliass’ 3,Slos Uy 2,35
ol 95705 o gl oy > AUl 3 ALEIS ygyTe8 D5 Alud D pugy

(098] gl g i

S |y dlan 15 o 035wl g pl Gzl 3390 53 SVl 51 e Sl y5t o5 Joge
bolad iz alatee (35 b g @l 1) Game (igSp8 b yg B poille il 00,5 JiS5 iome gt 5l (o]
G OVl &y b el ol (gl S Sluogad 5 (yaol 29200 b oy Wgdio gy b g e S
13,5 5San Sl

L) dilseo sl S (55 00 1,8 adllae o6 1750 (slo Jloys Loy oo pliy ol ol )b sl Dle i
SasS Ehgw S b jl ol o dlad Jlosd iy )58 g bylsee ol Glinl il ax g 03905 byleo 048" 3l >
sl zgo Jsb o 5l odlisol b b bl oSy i 45 1859 Jlus 5l any (59 e 00l b jpiie S oy
ez slo zge Jsb pg Sl ply Sgw wlle ol s 4 00,5 (yame yolic | (gl sl IS bolas
dilee Clly w (Sed g o5 Hall ply punge S el S50 BN g0 ol ] gl (2 gle S
e dgle bglas zge Jsb o) bl & & 3905 S55mly

2
n

)
51 oolizl b el 5,800 3950 1) 6,5,4,3 (cla cuogd a5 030 b dliel —N g col oS S —C o3 dbail,
ol s Uit shale wud BB doly byks plai sla zoe Job mulyise ~C=3.6456X107M o3
dplre bolas pl plad slo zgo Job o] dlwgy & €85 3950 1) (6,500 JSS sl dbolas 035 (bleize 8
sy s ol 3,5 5 bl 390 55 Llas sla 230 b dusbre bl sy 03 45 ke 243, 5
Dgdae &)l b Sy a5 dguiue b Sy

A=c

1 1 1
Z= Ryl — — =
y H(n}% n?

azild pb (gla cod Nf 9 Ni .cl1.09677%10% cmT ] coogd oS canl S,y <ol —RH 569 bl 5
o duwls sl zge Job 5,5 0950l 4,3,2 clo Cuagd 4 g a3l 1, =1 o5 Conl Ni > Nf Sygo 4n 409

89



(c) ketabton.com: The Digital Library

" e iy

Job 1L 2 51 S5 1y 4S5 )00 5 Llge blatie ity i lpgle anlo )3 p2g)ble S bolad 4 iyl
Slots jo )8 (ygle axles 4 Cdllas S bolad zge

1y S glg!

233,55y ypie 41 3)85 Ehhew S ok ol (B oY b g QT g ol ye i e b Cowgry 8w
b (5, ol 5} dcgeome tblue Lalls l5las (sl (S5, (gld 45 A puo odmLite 4y boglas L Jlgp ysuiie e 03
Dgide 3 Judus b Cangey 5w pliy &5 diloie b zge Job plos > LB clelad 4 cdllas

sk b (L) S
sl bglas o8 dgtie LS5 (6 S gt > 23L SE ls  puale S (golo & WSl 95 )95 e oy
2 e S 3,500 0k (Uil b (Jad S plly S (i Mluel ol 29,50 ol e 53 glise sl )
sl Job b slaygi dlge b Caway odle 039 1> JB asbo 3 zge sy Jsbo plod (gl o5 i y95 pge dons
Fo g yiSgw pliy dbwog jl e i (3505 )5l hiloise 1y obo bglad LSS donis 3 oS 03903 ol 1) (yime 90
ks cpl Cusl 043 JSt b aliads b bolad g5 iz Sl crgpile (b S &S 250 043 9o 03likul
ol (s h o Aol S iy g b 4o S > U s 5 ) 00 (5Kl LT kS gl ol Lo
oo o odonle ySuw Ldde JSWiS 1) Cungy S 5 53,500 péde pal Culed 53 g 1 4Bl alS jglee bglas
oS cal odd oy plis () S p0 30,5 So,58 o sloegsl Ayl T Ll 4 4S5 j90 0 33,5 Juols Wlgiee
3 oY dade 30,800 dbul bald g ula (oylinl jiSaw o A3 GLidl 4 Sgp Ll 5l e xS sl Bl
S jally dhudes )i e 4 30,50 (llei NET gl 8 4 gy o i 2 5l 098 Ji) @50
2 Bigy 9 CoSuy Oy Gl Al i) e Sgie Sl NZ2 cagd diges & Jopm sl duges ) 98 Jas!

54,3 gy slaao o g psUl Jlal & o0

1992 o9l Joge

TS 5 280l 6r98 ol gun Jo90 aBly @) (2,8 BONT 4 bl (Sleis lle 1913 Lo o
Sy 5l 25 oS s 4y (S by LI HE i gyl oy e S13g (5 3yle ] 7S
90 4l 1) Blagd J39e

920



(c) ketabton.com: The Digital Library

o iy

w3 158 592 (0951 Jd90 (ol (s ans )3
|y bl pliy 555 L1 L Lo ylie &S 351 8 1o 5 b (gl Jlhe 13 podl et L) 3 03 o s pilys S0 1
oS ol (85 o3l plage 13l S5 At 4y (S0l AUl 0318l yap 5 S0 b 55 (S5l sle g b (K05
s Cal 3bj o (3l bl sl j8 (S5l (VL sl g 3 i 9> A ] 98Ul )8 e WSy 029
kol dae Su N gl cuadd dguiue odb Uiz N, ML LK M B 4l S50 sl agwn B < E, < E,
weip omate 9 (N =2) L 515 (ol (1=1) K5 (ol ity canl (gglune b g ] (50 o58
a0 3| 090 Ao yled Gl b g 5y (6501 4T (g 03903 S8 Jlslgd (e (glalae )3 (59802
e bled Gl gigd S |y (6551 2l eIl les Jsl By (5500 1y YL dg 4 By 5600 My ol
400,50 (Solume 00D Ll (55 ]

Ez-E1=AE =hv
sl S5y a5 =N 33,%un i 3955 Laaag & sl S (55 auilS BV 45 ko el o o
wolos Jasl By g5 Lm0 g5 ok g 4 By (6551 L 1y (Sl GV g 1 095801 S el
iy Cawl (ggluno 00 03151 (6551 a8 033,500 S51 598 S5 4y (6553 & yguais

Ez-E1=AE =hv
Sge o3 ()L 3w ) (S bglad St 03 S (55

h -
R Ll mvr = I’IE L 69'-“‘-" mvr o‘ 69?.9‘} Coogo &S A3|923,n 03903 C,S)> sljlse 4 I QB,:SJB
- h

Sl Sioge o8 3 15T ixs IVE = N2 ) al (ol o8 Ny s gle = T oV S~ ol
S 5035 b dlael o (s919l) Cuinge Hlde 1500 0l Cuwl 0us _algS At Bl 4y 53,5 b 3 g xS

1ol & Al (61 0531 5 (29, 0931 (S 451 (5907 (G
Jog0 cpe 1 odlatul b ylieed 13500 dwbxe |y (S iSIl pl N jlas glads loie you o9l Jog0 5l odlazwl L
5 ool poil o muled duwle sl €8 a 53 Pl T jlae )3 &) (g iUl (6553l 5 9 Sl s po eilgive
4 4 s 555 olinady rSiss 5 25L Z & (ssbus ol (ol i 45500 gy S K, csla gl L
o2 Vg 098Ul als Mg Copgl plad T oS00 50 1l (53,5 )5 ol din Bl 4y @ gl L gl
2 09 g atd p (Seiliw 58Ul Gl 09 (S 103500 3l 058 93 595 de g Ul (SVL Sk s5295 sy

Ze?

098 b 83 098 cag 5 o Casl (gglune o] Cuad g WLiSe dtn Byl 1) (195Ul oS e 058 oS (335 Jl>
1 Cowl (gglue Hy0 05805l atsly )8 jlae o dtws | pme dlold Sjo e iU B BeSiue 4 0350 S sojl s
Loog8 90 (pl &S Wlgie odly doldl 353 S > & Hlae S 3 Sloj e cpl &S 20 Ko ol b m:Z

i e (golume Soden

=, Zomm o

91



(c) ketabton.com: The Digital Library

" e iy

h
mvr = n_— (2)
2712 2 2712
53S0 &5 1y A1 oyl e Sl b 15 r =iy B0 1 ey
A me’z mr  Arxm h
Al Caods WD wleie (53,5 o 4o
n'h’

p=—

" 4r’me’z
e=4.8x10"1%su, ‘ m = 4.14 , h=6.62x10%7 erg X sec = em.m.h b cud o905 @9 b

3
olgne Lo esu = g% cm /%c,erg = gcm%ecz Slsly cuilb e 3 b olixes ¢m=9.108x10-28g
iwelS Ao |y (98U e I 1 lads

0.529n°
]/;1 =
Z
o dgdine gl 1 Sl 1 ppgyole (fyy Z 4 (n=1) Jgl gl gl crgyiale pyil (ol
7 =0.529-10"cm =0.5294°

Ve

100 g3l eI Cayy9lyd (9 T e s Aumwlina

2 2
mv .. Ze ) . . L q
o0l T 5 0 agh 5 T S e ol agh 4t Sl 4 (105 o 2 09 sl oSl
o _ 2 2o mo?
(1) ve= mr 1:*.9 r2  r B
1S o)ld Cainge gy DS > Cils )l
nh h
(2) VE— Ly mvr=n_
Vi ze® 2mmr  2mze’ 2rze’ i
WQJW @éalﬂ—=—' = V;= 45M)‘316Y1-32‘\L’%|)039‘°5Wl’.
v  mr nh nh nh
1 00,550 (Solus (g e posl pI T Jlis j3 9 STl ey 398 Gubo il lg cudly s o b g culb sl
0.2183-10°Z o
V —————.cm.sec

n

n
22001 e gls g0 ile pssl sl (1=1) Jyl gl 13 090 € s (398 abilas ol &

4 el o8 St o sy (5531 5 S 855 o Sl Sl 93,5 Jlo 2 09 e gene 55 5]
iy 53] gglue oS

2
Ep=-79 Ek=1/2mV2
1y Cowl (Gglue (Egame (6551 L

Ze?

Ex + Ep=1/2mv2-=—

92



(c) ketabton.com: The Digital Library

'.:‘.:éu'i’l":\

st Col S50 51 )5 098 ) (ggluwe 1S 50 Gl 058w jgy (83,5 Jl 53 09 Sl el 45 il 05 il

Cad (903 259

, Zé mvy’  Ze’
my- = =—
r r r
Ze?  Ze? Ze? o ze’
Lo = = S e h 2y Ll il 5 L %mv2=7 Ly
n’h’
1S ol ity o | =
4n°me’z
2mme*Z?
Bn= "

93



(c) ketabton.com: The Digital Library

" e iy

rolis U 31

Ppolis K91y i a5y )6

plod )3 Sodgsp (4B I dgpme Hlowks LasS” (cwlul g soges (lgB I (SO (GoleuS yolie olgd Coglie s
JJ < Jw osla! L.wf 6&’ Ao o

& Sloglee koS slale 19 )8 £9,5 )0 bl casS |y b led b sy )50 i calises Hlgol slode
il Jlsl 53 Sl polas 5oyl 4S5y polis 5 )03 (oled 9 agil Olisl 4 @2y ok lu

S92 S pais dw S 098 (dn ol 5 SIS or polie elgd )0 (gdte (g8 Ly (15,8 oS In (OS] Sy
o 5 2333 &l ol sl o8 oo psben ol s J 68 I 25yl Moy e (ssbeasS s (s o5
Li, 5 CLBEI sb 5 (agl olisl 55 45 3905 olis ybls wlle cpl 13,5 yb yuipgd plis olle Lawgs 1829
K Li ngil g 3 bausgl & sols Lo moogs (ongil iy Jlio ssbo ol 35250 (e siisl UK 5N,
(127)1 5 (35,5)Cl ogil (39 asgosns 3l oo & (3o L5 (80) B (yueg oo Ol Ol Cul

1l dobdl yolic yolgd 5 (caiaiglB  Jg odg (Solas BET pl 48" 15,5 poles iy aSST dgmgl !

b yolis B 403,5 o (86l () 9 203,52 loj ol polee ol il 655 031l )3 <85 1860 Lo 1 sy
1863 Jlv 3 5y ciye 3900 sloudy jolis lul olss 5l (S0 & (Lo (ud (ol Gligl i i )
Bauoge Dy )8 [ Sod ol 5 e dlaw slawe LS 1y a5 4S5 yuolie (o &S Cilw 2503 1y s >
45 903 3 LSl g plu 1) ok 5 jolie o dhold fue Cudgage 350 o0 ()1 Sujge 4L o Lo s 45 oS
rais g Jgl yais alis polss piie jale n 2 ]y Jgl paie 4 alie (ol atin yals 1o ol ool 4
0)95de (pl Lol 13,5 sl yolis (35 (2 0993 0)9%he S () i i ot 9 (5093 paite 4 Capliie ot

W5 e 3,500 byl 4 Koo ednl

Wite bawgs HSouS5 | Jite Aiblse oyl (2 0)93 slo Jgiz 0kipgl 5 b &5 polie (o9l (sla Jgao oyl
paie 60 sq00 5 M lo; ol > a0 £, 1869 Jlo )3 o090 ol 35 iy (o ploigl 5 oug,
sl boyllad )5 (L (oagil (gl 3l 31 bl & polie (1 )13 L ple Jgly ciddaie Jguar 392 003)5" (ollis
oy 33,50 obolid T 455 yolic Lwgs Camlins 45 005 4236 5 clals Cidiia Jpds 3 .39 ok
oS polis ol jl pam (ol ailibge Cjgo &) 45 Doy dine (b Cusdge J an 8l JB 0 ol e
olol Jg 93,500 Jooin |y @l oo cadidS b Cadiio 0l alyl CSudgny Jods SoSiey 03,5 i i

o (Bl i g o

w15 392 g9 sbojl ctls s 33 b o 3 g yuolie (53,5 8 (im0 0193 S (bl crmy gl o
g polie o5 s il pold 4 48l & ogil (59 233l sl & S > polie (BT )5 45 035 poles
3bajl ol & polie (58,5 )8 bl (b3 )18 Sodg 0 (998 polao b (80 (siddgeysd sl (o o Ly ol 85
Bl Sosy Jgi aSiloj dimse (i |y glite Slits il sgbkesS 9 (S0 ol Jgir 0 ] ol el
o 298 1y bl Bn)S S (S o (o Wil 4T ) am g g 005 ol dgim aons OIS e
)5 L3l polie JoSo 9,8 o Jgio )y By il 4 S s BT g8 g Al Sl g e cagle

94



(c) ketabton.com: The Digital Library

o liay

2 Mo 0313 )15 4o I g8 polic i 3 w5 &S K el (59 4 s AT s (05T 59 & S b
el oogl 39 o5y Ml bl & polie (25 )18 lad Ciduie Juol iy oy sl B S (gl Jall l3ls g S
250 ool 039 o8 w0 csnliiar T 5 T (glo pgl jgo 3 £9090 (e sl 0035 2 Spg ] 5 Al
plle 1) gsose ol e 4 1y uSe s glo G Ll (g3l (olsS Al 10 3,800 18 Jalo 5 0 14 Br
(s 1 o (15850 385) (o5l el & Lo (s L 03500l D90 b 9 > 1914 Lo > Jjg0 ol (el
o yolis Sodgin s (B3ls 2iaiglh (53] dojo 03,00l i3l 005 pgl (sl osil (1jy Camd iy ol
Wl a8 )8 L oagil prad (38 il bl & g 3 polis ol jolie Sudgu s 53 3910

159999 33 o oL

33 polie 58,5 (1451 sl plas wlel a5 Wl oas )l o 0y9d (sla Jodo JIK! 5 (ool slaws pudl oy)8 des
(s o (2 U8 500 £98 g S JSda s Jgdo o 5oy Blie (U (ool pred 313 51 el 4y Jgu
iy dlon 1 sl JSito IS ol 5l oolizl Jos )3 Jg 390 Jols gty Sloshas pltie ol 5l o il
Sl Sodgy )5 o dowg &5 sl fgb slo sz b Jolo Sodgp Jgte Jgere sl sla
33,50 guly sagr Lol (59 oloid L

JoSis 1) (B glojllad (LS ool prad 38y il culbylas 0 b Jgda )3 Glagd 585 518 b gglesS polis
o3 4ws Sl 4 g slel b 316 5l oS cuwl Joao 28]l cjle 34y 1000 )K0 0L 34y pli &ST Md e
Sy J9 25 00 oS e 58 ol o yolie slas ol gy Cdin gl (2 090 Jgin 3,5
yolie 32 (s dgu o Jusk 5 col pais 93 (s & s St

20,800 asuds D sl Jge)58 5l eolatwl b by 34y yolic dlaas

(n+1) )
5 = ‘on dhb .)%)i).));.ot& i
(n+2)2
> =C,«§:'>L5Lm3%),;)b)mt.cb|.\a3

WSS syl 1y 090 45 yed Cygeo 93 2 3 -1N
550 Sy b i 4 b S bt o8 slo g i

7s5f6d | 6s4f5d6p | 5s4d5p | 4s3d4p | 3s3p | 2s2p 1s =5 sl dgu

7 6 5 4 3 2 1 g 5

D50 Oygo polie G9ySdl plaitlo b oS ciillae )y polie (o )93 Jgiaydpolie (8,518 cuis cnl &
18 p)lr 292y 3 jaic B pguw 290 13 juaic B pgd 35 paic 93 Jgl 392 3 Vb slo Jge)g8 4 ollae
sl JroS5 b o2 3925 9 paric 32 wid 3900 50 paie 18 55 ooy 3900 53 peaie

Ssbue sl g ySIlolas (Shls 095 oy ol polic a5 103)Ke 0l by )5 pli Joio (390 sl )llad
09rSI ks polie 5l gyl (sl 93,800 polic (sglass Lol (392 wlitie el ol ol &5 030 (5,31 e
bl 0L 9,5y 4y (golue (Sopm sl

95



(c) ketabton.com: The Digital Library

" e iy

o3litl s yaud 53 3,500 S0 b g 5 4y polie pole (ol dib ] Sy &8 il )3 K351y ()56 e
D905 (§5%g i 09)5 ol Sl polis Joles 4 ) (g 09 il paie G adllas b 9 ol
19091 3 Jour 39 @1 Curdgo i g yolis Jg sl Hlois L

g 5 ol 31 el S0 S5 (el gy ule pl g mrloine ST (2,0 (day puais (s
29 pais He givo 00l il 1S JSb & &S djlune 1) 1S yleis b 5 03505 sl |y Jol dyguw iz (655
il |y 187 ezl o3ge3 JUil 1y gl dgeo gl cilloa (sl cympnls 93 1 5 0393 i 55,80 2 (sl)ls a5
Do 0313 inles 187 IS 4 oS

5 g ) P9d A ) (cogw (9l g 03905 JUl ) Jol dygus (198Ul 93 47 ol (998Ul s gl ot

xS sl sl e oo Djlame ) 182281 S9,u80) ladluw colysyd 95y Ko )5 28
sion 31, 0,6 s N,C,B,Be

4% . 15°28? ”
t
2P| {

5% 18728°2P 25?2 ﬁ

1524

6“:  15°28°2P° 25°| {4

1574}

o [TTHTE
7V, 15228%2P° 257|114

15?4

2 [FTTE
8°: 1S°25°2P 25744
15”41

Jusl ol 4 gillae &5 550 &g Lgn Bacl8 4 cilas 3 N g C gl 2D Jltaygl 13 b 098Ul obols
Jusl 55 8l 0,50 g0 in ISy iy 5 a8l ISy Ll b 59,5801 basgs dyge oo sl izl
255 95 |y (elael Cand (LS (s A gecme 45 50,50 Sjgo (5ysk o 9l bawgs o Sl

96



(c) ketabton.com: The Digital Library

ot Giaiy

9" : 18728%2P°
10" :18%25°2P°
11" :15°28*2P°3S"
12" 11572572 P°35°
13" :1528%2P°35°3P'
145 :15%25?2P°3S?3P?
233,50 &) W3 85 sl oguasy Sl ot b AT pais
18* :15225%2P°3523P°
e a wles Jil 1) 3d Jliyol a5 o9y iy 1 S8 dm 33,80 1T p)lo 39 slis 4 18 pate |
S50 3 AS Jlaygl 0 2ol
19% :15%25%2P°35*3P%4S"
20 :15°25°2P°353P°4S?
e 0iSgo 5055 4 g9 30 o5 g (45 4S o8 gm0 by ) Sy
21%:185°25°2P°35*3P°45°2d!
Abo aelsl Wil cuns S 3d paie JI ades oyl
307" :18%25%2P°35°3P°45%3d"
it 3)Se )8 AP Jliygl 15 06509 (o 09,580 cusl 2231 5 conl Ga oS amy yuaie
307" 11522572 P°35%3P°45%3d" 4 P!
il 3 3L o leit b a5 wlie dols) Cunl putidy o pais &S KT JI Jos o]
307 :15225%2P%35%3P°45%3d"°4P"°
lo ATl ued )3 pil> 3y oS

o Iginl 1y pgd 35y Jil yolis o 1S s | (Z=54)Xe b (Z=3T)Rb jl yolis woiy s
S ygo A o9l iy cal 71 o 55 s a8 LIT 4 U 58 55 yues b CS yolie I puiids 39000
e iS5 |y cywog 0,6 polic gl Ao o yi pead b LU G a5 poei b L pusic 51 48 Y 3, 8o
 JE] olic o 5,15 ity el Sptan | yolic oy
0958 b 3l 5 4y o smie [t |y il polie wg> )b (£ =80) Hg b LU jl g5, polie
2 LU ) byt (0319 93,500 JET (Z=87) (o pead L FT 180 5 i 3510 03,500 Jldl o
Sl CaST 92l g ool oty (Sgtan JSKuis wailygr jhe polie ade LS5 92 L5y
23,50 asule ol SepSll plebls (idgh b & by (o Jatr 0 paie Cudse (e dule 4 Bl 0 g
A3l sl J3 ol 09,5 )3 paie aS8)90y0 Cwl Sy jle o 98Il Bl &) (golas puais S 095
) 8 g8 Pl 13 sl 56 ol (i el 45y paie o yobo

56" :15°285°2P°38*3P°45%3d"°4P'°55%4d'°5P°6S”

97



(c) ketabton.com: The Digital Library

" e iy

)13 )8 (Lol 2A G5 ) s )15 09701 2 065 i (iny (g e 0 paie ol 02

33 8 dgdue s 30,500 Jldl b 9 SUl bawgs 48 (6,31 Jlae (g5 5l Jsds 53 yats K Dy ) e
05 six Cuwl ot 33,540 Jldl 9 535! my‘:\fﬁﬁ e 15 000 J1y8 i Dguys 53 joShe yuaic 3g8 Jlo

Jolo 5l ol pues @ygail 3 asl Jlis] jolie alox 5l im 13l azdly 15 28 8 )3 paie 4S)ge
rros ST e 33,50 asiio A1 Bl Jlae d Sl gl slo (19501 5 58T a0 S Sl gl sl 958 o
ol @Bly 3510 pIS 9 9,5 plaS 1 yuais o (9 ySU ezl el s o L sl 24 jale S o
56" :18728°2P°3S8*3P%45'3d°
6 Tegosms 3Ly casl (3501 5 3 Jipgl 33 9 9,0 4 A4S Jlyglys 51 s 3 358 39580 plozsls 5o 5
Lo g Sl shass ol Ty 533,50 (L5 b5 &y cond Tl (28 0 9,5 & bgiye g )1 (oY (19,5
09 olass 4S5 y90 )3 Gy W Conl 39290 09,5 Cutin > 53 sla Jlinygl > ATl > dline cudian Sl iy
e 90 VI, 9,8 & by po paie 08l o 5l i b 9 8 4 (gglue (n=1)d 911S Jlinygl o ¥y (slo
605 :15°28°2P°35°3P°48%3d' 4P°554d " 5P°6S° 4 f'*5d°
246=8 6, S0 2 550 55,0 6= iV sl 5,5 sliass
D)1 8 i 0950 53 (28 8 095 3 paie
S0 Jl b
467 :18*28%2P°35*3P%45°3d"°4P°44"
28" :15°28°2P%35%3P%45°34°®
el @Bly pyle 3920 3 (258 b )5 )3 j paie (nl by
1292y et 3D (SolonS 5 (S0 38 olgh Ot
25540 PlsS Dl (e Dguie 431 S35 when )3 ol 9 (038 Lol e 4 g2y con cnp
Oliasid Lo 5250 pioken dod 5105 )S0 )58 adlllan 3)50 Casly i 5l adga 93 5 ol YU jH e 09y 5
i io0 S (o518 (olss ¢ oglg iUl e il 09 S ey psal 6551 Sonl 9 oosil el g
B e djge (£l )l (paeS ol (Gherg 09D ol Sl (agil e (IS ity UL (o510
Dgudie 485 o &y ol gla 09,5 polis JUB 3 el (pl )5
JPRPOL PPN [P PV CA JOVE S I |
o9l b g ol S glad g 0303 (holed el glad bawgs poil S5 e ailis aliy
o3l b g poil o5 yn el (39Ul 135 (3 5 (g SII L pl dts (g Alols Jl o le
il 08 plod glad Sl Sle ol b g poil elad oy B3 (15,8 08

098I (290 olss a5 Wil a0l 0 0l g el 385 ol o5 S L,
dbloe S 3 s Sl )93 o o g ey S35 Sloj 95U (250 Sibue jl eel sty sl

98



(c) ketabton.com: The Digital Library

o i dy

5 ol i 99,50 e gbre slo ol Casgngn 15 ool i G (S Casprge o) .2
loie i ol yolme (Sloogl i b poil 5ol
adols Cannluo 0 b g (500 3 e b (olaie al poil S o (e 45 20,500 gy b calllas |
ot JianS o 3 (gl 99 o dn (p alold Ly cllyS el Lawgs LLIJ )3 o0 L psil 53 slo ae o
g 03l 0l b g pgil Elad o Cre Ol 31035 e
Az JoSIb > 0931 CAlgS Elans (8 031051 g cpand
o3l abasly Lawgs poil 93 o) 3 a8 A2 IS el JoSlo 53 guine 03l ylis 7, 4 a5 A pgil cllS plads
oot U ol T 5 el 6o A (g ol s 4y (gglans oyl glads (A= A) S5 )13 bls) s callss
Slo sty b3 dasly (7,) A4 poil 53 o a0 alols ]

da-4A

2

(5L J5SIle o e (o] Sl i (s o5 o Sem a5 1y ol S ol 5 s il (ol
Lo ogs pon oS I b3 )3 oo (ol 098 Lawgs 4l )53 bl (cobousS alaily, bawgs [ Soden b 3g)]
21, S 3y oyl Ly sgmn JsSdla g3 S 2y 3l o il b (ol 3 5 sl o gl 1y i
5 s sl 098 b By o a Sl edlis LSl (sl Ay 55 @ 55500 (5] JSle 99 45 0 S S
pliz 2l yolome sl JoSllo 4y bguje o5 (gl gl poil 93 (sl dtwans (yy adlold I B 3 Soen b g
23,500 cp390] pgil ll il g elads 4 (golume Abold )] Chuns 48" 33,500 3L yullg g (cotuna)] oy Aol

sy ollg )l g glad 25,500 )13 odlital dlge il SlSye sla poil sl 93 y2 Wyl 5 glaid g clsS luis
Doudine 010 Sl &S cuwl S5 cdlsS Elad & s gyl g glad D35 o5 Jlexiwl I3l

3030 3 3l yoee s b 4 YU 3 g)S S5 15 03, Ke 3bj b 4 YU I yolie 09,8 0 Sl g ol glads
3,50 (osil) ol elads Cales 53 9 (Saal) oogil poe (A Sy sl o 33 )Se ool e oSl 55 S

ra=

Sl Gl dd gl b3l L s ke il casl) Bl el (Gsl) ol glad polie 29050 G 5
30,500 Ay B ylay (Uil g0l 1S A yxie g oaud 1y b b g Sl g dtud s 4dls 048 Cunly

(1) g
Ne F 0] N C B Be Li pais
1.31 | 0.72 | 0.73 | 0.75 | 0.77 | 0.52 | 0.85 1.23 A cdlgs gles

(2) Sy

Cs Rb K Na Li JUSES

235 2.16 2.03 1.54 1.23 eleds
Acdlss

99



(c) ketabton.com: The Digital Library

" e iy

dgde odaliio (2) 5 (1) sl Jgao 55 ol 0 YL 5 ol obs 3l g sl S 36253 50 agil glad talS
33,500 Laigy &yt Wb gl Slelasd Cuod 45 55,1 )3 optyian o) b pliS 4y b pail Syl caiils s 3 L
b 5y 2y T s 15 3,8 ol (g3 pe g S5l it 2l (8 (S 1o 55 oS00 5 1
FRUERUERICADEINRCR PN SN A OV S PRI QR 4
oppeS gm I >10> 17 5sly b3 ey b o] coolus 53 yusd iy W ol 03905 yuis +1-0—1
b o) S b pais e gS An b9 2 Al Coge )3 aSdgde ami (35 ke Iy 17, gl
sl 2315 a5 50 3)lge e gl iz b g 90 ST (e 935 0 355 o o sl o () S|
M~ <M> <M Liny 33,500 S ol e )l 00 S b ol cosls
Ol 55 ool 4 Camd (gl sl 098Ul s 15 bl S ol sl pgil 4 o (g0l ol 2
Ll b
)1 a8 g S ] (8 poil 4y Cnd 58 | el 3y8 o 5 ool 4 G S Colus 3
o 5 09 S e b & el e Sleissl g o (95 i SigySllonl o ol ©yge 4
an & N7°,C*,CL", S, P, Si* ALY ,Mg* ,Na* ,F~,0% Jloysb sl S¢Sl oleisl
oS ol Colus G )l 535 Sp b wilye 1522522P° oS plaisbe 5 00,50 10 )l
39,50 2 (535 o5 el 5 03,8 30 s Byl GRS 0 i gl 0 53 g 0,5
1] K392 2 Ol 9 b 52Ul (555
)55 s 4 pais poil iV diges 3l 09yl B lojgd Can p3Y (5l ke Sl o le o lis] 55l
250 Lls 1y BB cdls a8 08 4 g) 4 ol as g sl asls
M —€ > M"
9 38 <l 3 pgl Sl oSl it le 590 ades gdie Bras (G5l Gm sl See gl Jolii oS S L
(e%tom ey o) @ 1y ooz Ul (65l 0,5 b o b gl plo | 55 b > el Jsiss
1eV/mol =96.407 Kj/mol , Kj/mol s Kcal/mol Jso 3 ¢,9lS5kS

(gas)

iz gl (51 pli 4 Canl pgpi 1505 (650 594b 4Bl )93 cagd (yg Sl M7 I YL dhalee 3 4G50
L0y 45 sluo o oY gl (5551 ado 5 3,500 0089 misoger oia bl (65531 5 (oot 30,550 0L (5090
. ol 39> 90 Il <I2 <I3 u*""’)’l"?] < dj)-"l Lg‘)g Jm )y C))9.aj 2 &S Ablae 09 v

lee SialS oS 0ad S5 (slo (sl sl bl b lsies |, (398 G
el Mgy > M (> M () > M7 () sim w23 s

Lilue bgrye Jlo gl (6551 (lieen

100



(c) ketabton.com: The Digital Library

o liay

2bj 55 oYy 9l g A oy adlr 895 5Ly Wb Ll Bl s )l Cunlyy ol gz polis D025 S 50
S P I 858 s il psb tled Sl 5 3kj (6551 pgil 3l e Sl b 493 Gl 4 &S 30 S
i 33,500 005 i bl (51 Li > Neo ) o2)See 5lai ) pgd

Li<Be<B<C<N<O<F<Ne
el oal sy IS5 ol 4 398 iy 4 e il g

Li<B<Be<C<O<N<F<Ne
Wlgin 0 pusr Wod YU dlads 1 18] Al 55 alols &l i oS

1 o3gy culs 2822P! im B (cam poil (59580l laitls & cons B pgil (gl 28 ggmiin Sl yol a3l )
2P & gaivo dou Jl_}'.:{)9‘ WIS ol OLJ 28?7 Oleidle 4 Cuns 2S22PIO'Q.I$L.» 5l 09).'&]1 u,_e)f
o Cumnd (e gl 31 09,8l 58,5 i sl 5l oSl 2872PF laidle & Cus (2g b (gl
ol ey pliomen Ly >0 g I, > 1y 48 dgiine aomil 3,540 &j90 yiaS (5] Byol (29,00
el B3 )18 pou 3503 (sl et joUsa
Na< Al<Mg<Si<S<P<Cl< Ar

CpyieS &5 a8 Bl Wlyie 0dd gy Vb o bue S g Al & s P g ME ot bl (651 (S Jobs
.Jd)b |) WJ)JlJyT L;j);" By J.A.l; WL 3 C;l)'lf 9 u.liﬂl C;l}lé LQJ%){. 50 |) Wﬁbyi dj)ﬁ‘

3 g 23,550 3L oogil glad Cuslital et 15 0,50 o8 ezl 51 ol 4 YL 5l polie g8 S0
I (e baogs s gy o pol ol 457 03,800 0b5 j5 (9 pSl (gl i Slaws (ynly 4 YU I S0 il
oedlgine A5 Al > & dgdie Cund Vg w8 sld 9 Sl g dlud e ol (Sl 980l ogdg 0035
23,50 5 ol & YU 3l bl ol 51 a8
59 ool i by A gl b S5 b &S Gy S Slgnl sl 68l bl (5
(Z=19)K" 4 (Z=16)S* (Z=1T)CI" ,(Z =20)Ca® clo 455 (slp Jko 3gp0 0 S5 oy joboy]
el b3 )8 o pboel (6531

§* <ClI" <K <Ca™
1ol gl Olydl g (Fhdl 09581 (53]
ly B el (18 el iy 25 50 9yl a3 &S Cal (6501 ke I jle il ()9Sl
X' +e > X +EA (an 3,501 -1 g b el S

098I (5531 53,8 ST (5531 im ol SenigiST iy o YL dwgy ol 28l 558U (<51 EA
dleise b 5 09 xSl it b Cungn (Al plo 1y il

509 (il 09Il 63 im 33,50 Sl3T (651 )03 jlaie K- pol (6L (o0 (35Sl Gaad g0
(@) +e —>M(;,) + E4,

M +e —>M(2’ —FEA
g) 2

101



(c) ketabton.com: The Digital Library

" e iy

el So 59l (5093 Jolos 9 S 59381 (ol Jolod 35800 0493

Al oyt poil (Go Sl ol i z)lr il Coolur b le (bl (S VL ()35 51 olge
Coolisl ol 4 368 i @)l (e 53 3,50 3)95 Loyl Coolur Cunlyy ol (bl ySIl (65 5l du p S 52
4 poil 1) 98Ul g djlume 3bj 93,500 i pgil (VL aS39,SUl g sy 3l 08 59355 93 (pl 33,50 3L
33,550 3L (8l 09 S (5l ol o 1B WliShe 395

22,50 53 o] ool Coolial () & 125 33,500 o il 1938 ol VL 51 polie S 5

259089 93 e 39 (T Ol g 9 (43 9l g S

Wilo (50965839 Sl Ol el g8l Dl bl pate S Slaegil i CelB J @jlie 51K3g xSl
20,500 G ygeo Sy JSis S0 Lolgs b

2 pais S (LSSl adlae polic s cliad S aSh Cund (e (o3 CusS S (951859 Sl
Sidgy bawgs Ll 5 (SG a5 315 s g cilisen (glo JuSlo 0051859, (gl 233,500 (5 503 puaie b duslia
JSis Jsleyy (gglasS alasly glad (655ill) (0551850 SN (55 05100 b S ) bl &S 003057 )

|y 5998l oy yis 2l dgidne Sy ead] Caolus 50 3)93 L dgapg 09,5 Kopd ol guilKi Sl
S g o0l el 4 YU ol 08 S g Lneg Sl ile 1y LAl Cl3l8 15T ieS g o cpgla
3 CS 1l a8 5 3y9l8 paie |y a0ssig Sl (o yity 33,0 35 Cansly Bjlas o 13 3503

1] Sl g ol (558 mé) i g iUy (L5 348) sty 3929 5SU1 ol

sl pgil lawgs (98U diz b S5 3l sl e S )le ol 292 518 s o puate S ity o9, olsS
ks ) 58 s 3 oS Mg g 038 ol ptn Syl el oS

Mg)- €= M) s
Sy ol 45 (ine Sy 00l paie (39 Cakions S (gl (gilme Blgie pate S sl 5l
S 1y e 2] 65 Gyt 4 ol g chitaiong S Caols iy il e il 551 a8’ il
L5 588 (oles omiuialind 6551 Ganls Ly a8 euilsie oS )50 8liny i)l 1) Yl iS5 Ul ot
Sgdie o5 o (530 8) a5l SUl (olss g 0L polie iy,
3B it b (3B (olss By e tlS oy Byl YUl polie g8 S 0 bl 55 o2
Gl Sl el 11 20,8 obj culy qar 5l polie gy oy apbal 55 0y S b

Dgudige Db Cooldiunl oy (578 y8)

102



(c) ketabton.com: The Digital Library

o i dy

153399 33 s 39 T O gk 9 Sl polis COLS

eyl Colue g )5de (3 aSud 3 3B Slowgl olml g9 4 gy (3 polie) del> o > polie S
Al ol olb CEUS 03k S )5 gl sl 5 S o b (636 45 13 lpeg] ol S50 3 ]

YU §) ol (sl g8 polie cBlS bl a 0ol b Lol (slo g8 3 S Sl Sgubua odyd 40
VLl ogyS 0 a8l 355 dgn )3 1) GBS (S Syn sl pgl (yualy b (JAl OB sgdie 3L ol
Sy bgye yol oyl a8 col Koo Na @ cuws K i ol o5 Na & cons K cdlis” 55,800 5b5 b
CBlS 03,5 ob5 Ba al ol jlam g wle ptals Ca Golay Be I (s ) 1T, 9,5 polis cdls
Ol Son )l 9 b psil 3)55 Colua @ bgye 3Ll (ol &S Conl 5bj 1) 0g)5 polie 4 s )8 yolis
2550 )18 oSy 5 S35 o b 5l aSid > o8 Ablue Ty ) polis & o

33)503b5 omb 4 YUl 55 500 o )5 polie LS

103




(c) ketabton.com: The Digital Library

" e iy

180092 ¢ e ) O Ol gkl g polis 099l pos
b5 ol @ YUl ©g)5 3 pegsl glad dalis .l yolie CUS g ol )5 poil AL Cuns jl @ )lie cagil o>

g i gy )0 olic ogil o Slpsd 30,800 L) Cuoliinl (1y)3 55 (093] o> dguiine

tpolis (g 9 095 Ol Olayd Ol ek

b Vgono 29 polie ((5318) Cinjors Ul ol 4 dtadly (Lol (sl 9,8 polic oy 5 09> Oyl Sl
Sslay YU 5l polis (656 polss ailml jl wlee cmly s> 5 095 )l Glayd yolis (56 olss (a5 5L

iblie (95 9 Cinmd y95de sl 098 4 Cunl gl (oog5l (g 095 4 atinly (Borg 09> Ol il
058 31 9 0392 L)l s JSky o L Loogsl pgual 1 0l 005 Lol 535 oo b (sloeogsl Jlinn 87 o 5 4l
P SN S 33,50 0B g 5 wsd Ol Dby ol ol b g g 03 nd lakee Jos (S o S e
Ll o og5Y! o (5B (sl 098 gl g 48,5 18 S35 Samly ool il iy J1)5 3)53 (gloogiT Jlius S oS
Cuabua Gl & Ybjlpolic ) Sy e Sl 33,500 (g2 9 093 (58 Wil sl o )3 &S 0390 oo

Na jl jolie (595 5 0gd Oylys an)d pow 30 33 lmed bl b N GBylay 2900l 51 ol 5l an g gpe
23,50 oS Ar 4 P jl g a8, wily Si Gl

104



(c) ketabton.com: The Digital Library

ot Giaiy

o9 dadl,
poil Su b oloj cne 3 & G2gyhle gl (o (Seliwg iUl adle 098 aoxis )3 &5 Cuwl Al (rgyls aba
odlo b g odle 395 JoSUllo 4 bgrye a5 1 S03 pgil o b bl bl )3 0ufg NLOLF wiile cailsig il e
ol dlaly b3 50 dadee sl () dbal dw & Jgese Bk 1) gpnle dbaly 33)5 )18 5 wilae S0

Sgude 43I8 igles 4y M)

A-H..B
533,50 dbml gyl daly Gielyer o cul 105 JSl b 5 JoSdle plon (558 ailSs iUl aie psil B
ol 39250 Jgane CllsS dll) 2,010 gl g A pgil sl iR Sl pais poil A
2 Seegil 93 o b g it dlge slo JoSlle i odle (e sy J5SHe o b Mlgte (g)ule dlad
ol oad 03y L b sla e 5o 48 25,5 sbw) wilue 39350 JoSlo pue

a [l-l H H
| |
oH =N ——H =N —-H —zlv
H H H
A d
0_ -
O—H ——Q—H —-0 I H—C\\/ Ne—H
——- H /
H H H 0 0
c _F
— H” A [_{ H//F\H
F \F/ \\F
e
—HO - <\— - i\f=0---H_0_<\_ - iv: 0 >— i\f: O---
0 0
| | V7 /R
O—H—O0=C CL— C— H-0=C
| N | ~on
H=0
|
N
N
Cl'l-l3 Y Cf_lz
H—CEC—H———O=|C CL—H “|0
CH, CH,

105



(c) ketabton.com: The Digital Library

" e iy

i
H-0 iv= O---H—0 —- H-0{ )N

o o
b JoSdlo ) cilizee Sloegl g il (sl JoSlle cpgion la JoSlo o (srg)ula Laily) (398 JUS3l
Ll 0030, |LSis calises

&S B pgil 59yl a ol (585 )18 Sonp bl g imgyhle pgil 3)58 Cuolus 1) gyl aba ) odas dasuin
e S5 Sl S5 13 0038 Joles (sl JgSle s 8 L5l 3 oo b g cad sl 3y i (6ly

daly 5l zgyhle daly 23, 40ki/mol b 10 i iyl pad Sl el Gagpule daly LS
Sile 035 CllsS dlal, 41y oS ke ala]

foeg by daly Cand
ISl (pizr o 29yl H®* — HO" abay St |y o ol Solee oy S5 4 2 gyl dlal
H-F ey 2y ale 5)08 conlur g il (B o )l ()9l poil il az6liz oo )18 adllas )50 HF
Sy Sy JsSlo mg HOT — HO 500 o3l ot S5 ) 45 45 03y o el alaly HF JoSJlo 5
Joul S 3 4 @l b & H pgil 0,518 Sosam (055550 b Jouls 0321 b iz )51 YL 03,5 (5 Joph
S5 eSS 1) gyl dlal g oS o 1500 adlee (e e sl &% Jseb Fpgl Gk
(HE), 3,50 HF JoSdlo (i g coly JoSllo o (25l
HO+ _ po—___ o+ _ pé—___yS+ _ pS—___o+ _ po—___

ol Jomld = Jould adls sla 098 caiis > dngybls dlayly &S 30 Ke sy YU Clas
o9, byl Sl bagl
23,5 debue 1l 3 balpd b JoSdlo (g (gpils darly sbml (ol
ale il (B il b pgil il il gyl Ly 93 shb oS oSl £ aily (B i b pgil cdgrge 1
ool bl 53 cllsS alaly o)k 5l mgyle b lagiins 45O g N, F
ases ) 48 A bl 3,95 Cuelue gy a0l sy By cudio b pgil w3y Coolus Iy pgil Codgrge 2
Jo2> ot 598 Joliie Jos aoms )3 &5 03y (b o3lall 3gduilice (F 5 N,O) yaic pgi1 B o5 B-H ooy
DS g y9Sde S
gyl bulg, JSWL!

i JgSloll e (ke el ped s 5 200) gyl dladly 1
33,80 dboml clises dlge gla JoSlo cpdiz o e bg odle (e JiSIle iz o 2 gyule dhaly 9 0
pla 4355 5 03903 2o b g (e jlyeddsy ilieo dlga b 5 o3le (e JsSllo diz b 9 (i2gpule dail) o8 ()
3350 3 (gl b g o jlieddsy Pl cus il |y ST S5 daage LS5 | S

106



(c) ketabton.com: The Digital Library

o iy

S(IsSel 1) JsSle J31s g yule oy 2
g sl ads agyuly dlaly g5 pl 23, R0 dbml JoSbo cpe )0 peil 93 m (Gzg e abal) g4 ]
ke job falaine 3l S ply 457 53,500 sloxy) pavs il i g ek

0 0 0 0
©i - Oi ) ©i . Oi v
H 0 O-H
c” c” zlv/ NZ
I
0

O3l gl &S ansl ashy 18 gl > daie plosl blite Jos oa b &S Slegil (2g)ble daly g5 ol
o2 X 1 53 ) b5 sl Jle yob A8l cunlie il

O-H OH
AN
0 0 —NO. —NO.
O V5 G 2 G 2
NO,
I I /i

sinsn plosl blite Jos 85 slongl s aslos 1T joagil 3 oo imgyisle oy S5 ol o Lo
) 18 Cunlie Cuxdgo ) )Soden b

29y buly) 098
abaly g aol 5> Sislag iUl adle (6L 055 dongs > L dladly (ol |5 Conl Cigmiss dlatly G (gl alai
L a8 il S sl ol (Sg-5 Lig piSl a8 adlise [ 1) iy plSomiad (Gloj g2yl ) Bl (o (ggliaS
b ey Fg ON yobe g KigySl miline apsliy bl ol 61 b3l o cdlss” daly lawgs g pile
O—H-O>N-H-N e Jud sy o js el Limgpils ]y il iy N <O < F 13y

ol 5 )8 550 gy (51 Lo 7= H - 7>
(41.85Kj/mol) F-H-—F, ( 29.29Kj/mol) 0-H-—-0 ¢ 8.37Kj/mol) N-H--N
2o Cipns Sigrl g clles’ Lalg) 4 s Jg 0390 (98 ol bly (sl 098 4 Comd gy la dlal,
odlg sy o 08 <z gynla daly < cdllgS dlaly < gl ala,

Pl (Fag il bl aSudlge olgd (VU (S e buly, OIS U

ool YL Sl pe 0 blyy i St o831 b Jg 25l 03 3k (651 sl (szgpmle Lls 4SSl s
Dgiine 48,5 Con dy W3 45 313 (gl 3l LSl

b G Omatet 33,550 3bj ullgyily adls (sl 058 )5 o el yhle JoSlle )59 3Lajl L eslie oslix
OFw ) Cansd opix Jeolyd (g 390 YU b 55 uhule e ool Glayy ullgyuly la ogd sl

107



(c) ketabton.com: The Digital Library

" e iy

NH; oo @)l dapd & Comd PHy (hor )l dap> Sl Gogm (ol ooy 095 ol sanlynle
OF > G Omeke Sgadee 3k o)bed b whule e )l by ol am g sl ol asl sy
G (5093 Rle (g Gl d2)d g e 4 d9die Sbrl Jlg. (Lol pidn 5 wuid b 095 yolie
sy H pgil & cons FLON a5l ble o08b dgue YU b a8 Jgl il (hgs &ylps do s 4
dle gyl poil 4 S35 503 polie (Seulag sl g aidlue wily (S99 xS

(35)0, (1.9)3b, (2) 4s,(2.1)P,(3.1)N, (2.1)H, (2.5)1,(2.8) Br,(3.0)CL, (4.0)F, (2.1)Te, (2.5)Se, (2.5)S
alaly) g5 ol (M Glosg 03905 JsSIseril g5 (i2gyule Ly, UsSas HEF 3 NH;, HL0 sl JoSle
FnlS 8l dasee JStily (HF) L(H,0) ,(NH;), sl judS S3 553 slo JsSle 5l izgptle
(P H3 & cus bl Ghor 0l 1 aplotn Clmil 3bj 550 HE 9 NH,H,0 b oSl 4 0 Siie sl
iles b HCI 4 H2S

1S59as ObS yo Cuddlout

JosIlsime S8t iagyule Laly) HLO Ll gl JSlo & 000,80 > o 3 g )bl (spe @S 1
L gl bulyy JeSis Ul b U1 slo JoSle 15 Joie e ol 3 o o801 Jg il Jomie O 5 Lo
Y Bgiian o O 3 118l wg )l dw LIS g5 syl &8 sl JoSIl iguines o ol 1) g awily 1, H,0
mile ol gl JoIl Gpo nplh 2% o8 o8 sl () b bl oyl L
sl dal, H,O L (CH,), 0 st J> wys ol » CGH,0OH 4 C,H,~OH,CH,OH
S5 slaxital & (CH,), S aSls 5 35,540 Jo o )3 JolS & jg0 4 g 35 le EZ>0...H_0_H
YV IR PO IR AV H203b ly o9yl balg,

@b by 15 99,80 o O o o cos plos 4 CHN iy 4l 3 odg oo 208 Ol o (5
g JoSuis Ao GHLN JoSllo 29 p0b poil (YL o5 (398Ul b 25k 1) (gzgyile

casloylaiys b Slge 5 (CH,), CO,HCLCHCL, sile 1 1 sl o 33 <lS e ) 83 coldo
bl SICHCI3 pylog 58 SRCOOH ammis sose sl duusl Jltoysbo 93,5 peaiss simgytale Laly, oSt
JsCOOH <55 O pgl g p)log)sls JsSloe C—H  (lad bl cp2gyhle (2 gyhle daly JoSuis

20,50
A R
CI—Q—H---O=C\
H OH
Ol > ool 3 HCL > gl (4 Jo (lioren
CH, CH,
4 /
Cl-H---0 H-C=C-H---0
N AN
CH, CH,

108



(c) ketabton.com: The Digital Library

o iy

Clale Josdlo o 3 o (agpule iy 1) col gy GALS 55958 (b >l )3 Tz il oS
ol g8 amd JSi5 HyO ppoment poil b el H gloogil o8 Lasly) 4y Copnd dguiice JSlS

tHF ¢ H,O,NH,,CH, s> < ,lp> Ol yd (43909 du o

(100°C)(H,0)(+19.4C).HF >(-34.5°C)NH, > (-161'C)CH, 5> &)l oy

leadd
oz CHy > Jol 5wy [S25)) (CH, ), il o8 wlgzias 2.5 (384 g5 Kig uSUl (23l b )8 pg!
Gl sl (2950l baily) 4 Cud B 098 (] o5 didle bL3)I > jSuaen b ullg)ily (sl 058 31 4 JoSille
Colur s a5 F g ON el poil il isn Syl a3 oy ol s oline 4 Casls ypen 1 .0
JSE e JS5 (Gogyila bilyy HE 9 HYO,NH; (sl JoSlle 5 il il (5958095801 5 S8
900 o3l s B S 5 sl JsSlo 5 iz gyl e,
2 a8 05 ol cel ppgyule poil aw g NH; Ligel JiSllo 5 N pil (VL 59,80l i S5 g
Gl Cdgge JSob e d amd Sts Ligel 103 o JoSllo L (izgy ol datly o NH J5Sle
Stz NH, Jto H,0 Sl o s sgian ol el gyl pil 33 5 H,0 JsSille pil ¥l i I
YL (sl ey s g o HE Jssloans JiSts HL0 (S0 sl Jssle o b gyl o,
Sl 5l g amy JSits H,0 5805 JiSle 0 L) (g yile alasly 90 Wlgto ile H gl o g F pgil
JS=i5 HF 5 H)O,NH; lo JoSdlo 13 45 3)03 (zg)hle Ll slaai | udiis Gl izg il dla, o8
bl padlon 1y D sy Bl 25,50

NH, > H,0> HF
adaly 058 (4.0=F,3.5=0,3.0=N) cul S5:lSis,SU oS Gl N pssl s ,503 wils
Sl iyl Ay 93 058 3 5> ol flcadls aalss |y Caad a8 NHagls JsSile 3 ingyle
5 la whule (hex @lis Sy L ol ol G O JsSle gyl dlail,y s & Cons HF
CH,<NH,<HF <H,0 $,80,l,8 bdcspa

CPES 8y — (g S gl SHlolaS

Mol g5 (plé X3S Ciygo 500 03lo &y dle S 3l eIl CB L 5 doi (3 (olesS EMol 1 (gl
1) w2 jiSe LS ol dal> o3lo 03905 lyinllgn )3 (5318 5o Jlio Gyt 33,500 3b (i) = (pda el Pl
ol Aesee S5 1y qalo logyy oyghald 03gad Jolss o9y b Gy y5l o5 ety Sbde JStS
23,5 Mn™ g Fe't JuSiis el odges Jolss Fe™ ol Joloo U MO, cuiSin p Slsé))

2Mg ) +0,, = 2MgO

2P, +3Br,,, —> 2PBr.

2L) 3(L)

2(g) (s)

- 2+ + 2+ 3+
MnO~, +5Fe™ ,+8H" > Mn~  +5Fe” +4H,0

109



(c) ketabton.com: The Digital Library

" e iy

St el o s 03y0d T b oolo S5 b xSy b o 51 lie ptnn s) 2 Mlao! Lo aziS
el a5 g BLaS gl Sl ST 3l 90 jl jlie gl b Sy Mol i (prage 30,50 LSl
4 45 Wile gy mealie Ghld 93 p2 (S W) 9 iyl sl pob Sl 3 Sl 3 Mdee pate JiSuiS
gl Byt ol sl 9 S po i) 00lo S gy (98U iz b S 31l e Sl Gl ol
053y b raien gl Joles o ilyine 45 ggame 5> Cal o3be Lawgs 09y b S 85 ke

Lol (5 00le s o3l Gl 9 U sl 5 oyl

Red 0X
Atte— A 4 A— At +e

o 4S3kej LBb Ml eed Clsr 95K Gpgo (1S ) b e Sl Jol ploj (3 &S e Sbm] Jlge
Olyiee Jolai Sl am g ol 5l J8 poil S (ptadunS ol ol (3505 duglio b (gl 1S i 3lo [yl gl
U5 tatanSs) uad (b (9905 duglin b &5E 5 33,50n Sy (5350, b (igdiuy Joles o S
33,5 s0 yuend 0 45y g 00 4,5 cla g1l Slaws olas 1 5 el

Dy ©ygo hd dslg oll & GladenS sl el (S

HzJsSILe 3 H pgl (o 5| yoad Jto oo 305 5o yitatouS3) s o s pmie clloy 3 pil S,
W)l o (ot sl (S yad (36 madgw > Na pgily

Na* o) yod Jto b il 2 & sl (iton g e sl 355 a2l 3 ol sl 2 2
Caok-2 & golas O, J1-1 4 golwo CI 142 4 (solune Ca® > pundlS 1 +71 & (g5lno

Jee i s ;e U ol 41 oS gl yvod o a1y =1 g 4+1 piudenSsl o yuod Slgie yzg,mly .3
oyiy Ap,Ca,Na xolo cl3lé b -1 iy o) yaoi 5 0pség N,O,Cl

b 1 LS ol Gl ey dade L b LSl 3 &5 cudl -2 Baas o] pdsieSsl s 4
D)3 1) 42 (oS gl yeod (ol BLuSgl )3 9 -1 (s dpnSy|

Loyl Gingd I S gl LS poyd T4 Br,Cl Lol cowl -1 (pindunS'sl puos > b cppgle .5
il 3o +79 +5,43,+1 i anSl

ap Sglame Soogil Joy sl sl 5 o 4 (gl (23 S j0 0= g+ (pladeSgl (lo puod 900 .6
ool igel @)l

el 3155 9 it 5 il o |y Lol oS gl pmred Gy S (398 aelgh cutls s o
ged ool (S8 b (pda eS|

SN ) — O’ of Mol anuid

) Gpaic clls oS O g Fe oxS Jolss dlgo 1 93 45 dguine 03 o2 S Hhai 0 1y oyl (9,98 $5j dwgp o5y
S gl yrad 9 =2 padgnS's) e (SU (omenT Jolsy Sy 13 Ko il jhio syl el SIS (x5l
olod yusd +3 4 yho patanS gl s 5l 9y dw 3L b el ci 5 ol 4 el 43 o» Fe

110



(c) ketabton.com: The Digital Library

o liay

F9ee s & CS Wl ey 2 4 yao 1) 05 puiadSgl pad 098Ul 9> BSOS e
23,500 gla )| 45 O Lawg ods 48,5 195 3luss s (Gglane dgiue (Sl &S yal Laugs osid 030> (sl 49
4 4 +3 -2

4F % +30°,,, > 2Fe " 07,
odlo yd oyl pgil Dged publed odmline |y Jos e o s ol Fe,0, 1, Fe Jlasiwl S1 IS5 e
psil 33,50 S ol At &y yio Sl ol asenSsl el 03,5 plasenSsl G poil Gloj s g 20,50
&S sl bwy & gl oSl egome M Slewe (Bb yum o Jols Bl 9> o 3 ST gla
eyl &S Llin bwg oad 43S sla oSl olaw lismed .l 3CX =12e 4 (sglue dguino puis oS sl
ol 128 s 2lis5 e &4 55 90,500
2Fe,0, +3C(S) —>4Fe(S) +3C02(g)
Sy ol Sy sl sy 35S0 g Ko b (50 5 (pbaeS sl 0 a0l LS 358 Sl g3 3 el
(dgdee gl )l) 2550 |y 0 4Bl slo (9 g8l (5093 po5l (39 (s4S 9l) il 09yl i b
A 53 S ol 5 Oy b ool Jals 55 ol slaagl Jinhe 39,50 (950 5 33,500 la) iy o o
D guliyo 03wl &B)| J“’Lc lnt.g Fe,O, L Og)lf

poil 9 Oy 5 Fe o Jolss 3 (romS] loogsl o j5bo 33,500 (490l (gimy 33)5° (Sl sl a0l o3le
irtnS sl 355 30SH 3l b gloy) ke ya dialin s piarenSyl Jole ol 1y, Fe,0, b C ol )5 ol
145 S8 lgine doM g 33,50 gl )l 395 09 Sl J58 L (oS ol Jolo p 5 39

G ekt Dpdie (SmS gl g 48y Vb ] tysenS gl e 4Bl 98Ul p b Sy 0uiS gl gl )l Jole
oo bl g 000l (8L ()] (o) ad 4B S ) g SIS 0l (guuS'gl o

Sy b gauenS gl Jolwi bl (s 3950

S W50 )8 3,55 )13 0oliil 3)90 3bj dilay 4 45 Joeme dgine 93 5l S 9y Sl (3505 (ile5 sl

oS Cpelis S ol Dgie )10 1y 095 5905 W dgiee il (S yb idewd Ol dgie (093 gyt sl s dgio
Mol 090 duto Jlie )3 5 diue )8 w350 |y (g9lasS il s a5 sl s (6, b B piodinS’yl ped b

e S5 9SSl g9o90 4 45 Sl o 3

sl eyl olus (g (gglue |y (S = adens gl SMaleS yuad (pdydnS ol D50 (3lg5 (gl (ouliol SIS
0B Tl e (92 Sgle 503 0)lins bl oS (g gl Lawgd 0l 485 g oS Ela ) lags oud Sy

e ipSen S35 0 s b > NaBr 1y KMnO, ol o job . 048 glsl 5 00 (gl
Ol gl Alee &S dgdue glayl MR Ky oS Br yesl bwe MnO,  Jlsé)) oyesl ol5 lasee
ol > S
= = 2+
MnO 4(aq)+Br @) — Mn (aq)+Br2(aq)

111



(c) ketabton.com: The Digital Library

" e iy

Jolss Jpamo g 0aiS Jolai Slge 5 H g O gl &y Lagil (olod gl 358 Jols ol sl Jol a0
MESW RO
oiSen 229 ) 2 cupd Brgly 35b dbolas o L

MnO~,, +2Br ", —>Mn*  +Br,,,
ol YL Jolss Jgammo g 0uiiS Jolsi dlge 3 H 9 O Jgouls Loosl olos (sl 1y pindnS'sl sl yuos s
+7 -1~ w2 2+ co
Mn 07274(@) +2Br (@) > Mn @)+ Brawg
148 dgudue 0103 Cuwl 031> 4 yued plAS" 4 el IS 5 1y 065 s S gl el pgsl plAST &S e >
+7 +2
Mn +5e Mn

2Br =1.2Br°,
rtadenS ol pad pall el 8l g odisd (a5l Gloegl STyl prad 18y Wl s ) (sdm dl>ye
JUCIFIHI SO IR N N Ut RN K FLRNTII N P
oo i dguine 03 4S5 eb cemleie wps 33,5 Ll i colue el &S cunlio dlael 4 |y i annSyl
5 o et 9o 019y 2 sl pgil 2 a8l 9 -1 4 051 Bre ey canl 208, il 5 (piatinS
sy LAl 2l oy a5 b Casl &5 o 42 4 +7 ) M 45 sl 5 i sl puad ool oyl
Sl M Sgle S0 0)leny 25 20l 10 &y (gglae £S5 j2 wiled 0o 2 2] L2l gle el 3k 95
148 Culy ulgd Sygail 13595 5 )3 Gy cunl Bry a8l 9 2 Gy b
2MnO~,,,, +52Br~ = 5Br,,, +2Mn*" |

ol laize 3l H 5 O sl 1y oo - gt plosl (sl s 13 ol 85 sl (2 s
oMo sk | gl ly g Cudd o o1 0 (oS & Bikey HL0 (903 0gde )b 5l (o] sy
oMo Canly B BH,0 3l 355 Jlto 2 & oilatzo o5 ol o5 gyl o 0 o iy HY 35
ool 0598 bl qa Gl 16H i (et 9 90,5 (uidle O Jlido b 395

2MnO~,,,, +10Br~  +16H?  —2Mn*" +5Br,,, +8H,0

4(ag) (ag) ©
o) yee 2yl Aol 4 231 > b
2(—1)+10(1—)+16(+):+4 2(+2):+4
:Wlgiee 0dd Ao LD als o (i 50 55 Mo dgiee Eaeme ;O
s G &;yl JS\QI) oo .1
Anletse 2P0 g H ogh kegil plos sl | dholee .2
lpogil plas (Vb (i oSyl sl oo (i .3
4

sl 03905 S 3151 d &y poil (i dS gl yuad ST AT (13905 (yeass

(aq)

112



(c) ketabton.com: The Digital Library

o liay

rrod SIS g g edisd dyienSsl lo pgl sy (IS padeSyl e o) Vb IS i eSS

Shiel 3 el 8l pud 9 085 YU il (3900 0 g 0digd b)) Slawsil gl el ol LANS sl

Dl (golus 1y 93 2 &S Cunlin

H* &lo el 5 cadd o5 O Jiie syl H,0 3905 ogMe )b 5l H 5 O &y abbo o8 6

e sl 2Sse oy |y Uolye G e 5 295 plosl (69l8 Lame )3 ol ST sl o8 (g ol 4S8 oy
MnO, +SO; —— MnO; —+SO;

(Jol > ye) ol 0 595 H g O 1 ot ol yolos (sl Jolos 45 590 000 1.2 )5 a5 5o

SOWRYSIR TP soled <YL, ng sl e 3
¥ 2~ 42 2 % 32 462 2

MnO4s +S0O3 >MnOs +S0q
1S dguine 0433 03] > 4y 9 03,5 1S pgil IS oS ol pues &S uileise plae 4

+7 +6
Mn—25Mn
+4 +6
S —= S

g by g SN 2 S 587 g oSyl Sloagil 1y it gl paed 538) YUy s Bl 5.5
g 1 lo cops Jlo ol oIl o Mn™ — Mn™ oxigdh gl )| slaogl sl uiadn'g) pad el o1l
148 bl pelsd oy iloine s Slyts cul (Lo (gglus g2 1, 2
2MnO, +SO; — 2MnO;” + S0,
Gl |y, H,0 JsSdle Sy sl o5 o] cr lay (5> eileio e H s O el |y dsbee Jbs . 6
33,50 09dMe Casly B ylayl, 2H 550 o
2MnO,” +SO; +H,0 —2MnO,” +S0O, +2H*
Lo > Jolss 4 gur 45 aSilonl 5 Jg sl (pajss Losil oolod (slyy Jolss 9o 003> asand Jloey] b
Cosly T 0ss 0gMe OH ™ &gty &5 puiSpo oM |y 20H ™ Jolss GByb 93 o 3 Ly dguie plosil (g4l3
Sgdee Ol JSts ceely g oa3 )5 3 2H T by
2MnO; +SO; + H,O+20H™ — 2MnO; +SO;” +2H,0
1S Cdb panled Co Bl H,O g cuwly B)lay 2H,0 cuisly Jlas o L
2MnO; +SO; +20H™ — 2MnO;” +SO; +H,0
ipslodse delons ) B3k 93 slo zla p3l )
2(-1)+2(-)+2(-)—>2(-2)+2(-)

-6 — -6
o CYlolss Ay ,b .2
ONalss dgthe o (S b (pdadenS gl Sl (32595 (Sl ool (Sl D90 Jlie 53 505 Ul S
] dous

113



(c) ketabton.com: The Digital Library

" e iy

U5 ol 50 Cowd g Syl i ] Cend G a5 abloiis mad Caonndgd 4 |y Mol dgiae iy
sl Amteo |y (g o Jalai g 2o ol (593 12 231 3 5 0005 iy b b (5 j2 aiSes gl ) a8y
gg\uy‘ JSiu 1y Jolss oo paSao ks ) u.,l).u b NaCl U_J Jsl>o b l K,Cr,0, u.g] Jslee ol Jlo
Cr2072- + Cl- =Cr3+ +Cl;

dguine CpindonS gl j LS 45 30,5 astiie m 35Sue p y0 1) des Jolad 93 4 Jola 3900 puadd Jol Al yo
4 +6 3 O ol y samSgl yo =151 )l (loagil o 5o 0203 YU olss )3 (S 2> plS
tmgien ()] 00 (595 b JSila |y dews Joles 93y Nigiduo gla )] +3

Cl- =Cl;

Cr207%2- = Cr3+
212 oy ol & 39iie o3 ileie il O 9 H 135 4 1503 Glongl sl ) des Jols 93 1o
tem D) &g Cr g Cl pjos cas CrPt ys Sy Jolss 3 1) 93 co s g CI°

2 ClI- =Cl»

Cr207%2- = 2Cr3+

8y s H 3905 09Mle g ol o5 G aSsle HL0 (3905 069 5 Jolss 93 38 3 H 5 G oy e Jo
tom TAH T culy Gyl g0, )8 7H,0

2Cl- =»Cl»

Cr2072- +14H* = 2Cr3*+7H20
090 0gMe Boyb Sl @)le (jg 2sE Cogand & aiileine M Bl ln ) e Mli B)b 5> I
SNy Jolss )3 g Jgame Gjlay 2€ issenSyl ol )3 ©pgand o5 canl 3bj cute gy 4S8k (€)
33,500 0gMe 048 Jolws dlge Caous y> 6€
2Cl- —=Clz +2e
Cr207%2- +14H*+6e = 2Cr3*+7H-20
5 S ol Ao Jolas jd oud :lj sl g, olaw s b Gl o ps 0 Ll odd (il ded Ol
Ol gl das Jolss g g iUl cpiSy) da Jolbe aSBbsl 5l Sy Jolss )3 0ad Bpuae slo g Sl
Dgden b 3 s Cpdaden gl dag Jolss oyl 31 981 93 By
3(2Cl- —Cl; +2e)

6Cl-—3Cl; +6e
Cr207%- +14H*+6e = 2Cr3++7H:20 L
1S Cusld puled W)l> 518 By 90 10 a8l 350 jlaidl g ded Jolsd 53 (D500 en b
6Cl-—3Cl; +6e
Cr207%- +14H*+6e = 2Cr3++7H:0 L

Crs0,2 +6C1- +14H=2Cr3++3C12 *71,0

114



(c) ketabton.com: The Digital Library

o liay

bl elsd (gl baomo 53 (S Jols gl 1) T o ye (05 ST 36 Qo (g gex
o1d uidly i Sl ol b 1
b des &Mobes a3 o gl 33,500 S0, gl IS 5 pisdenS’sl o il oS aSo] (o905 Lasdie .2
o gize |y 005 (12595
wilatee 0l O 9 Ho g o poil plo gl ) Jolss g0 2.3
905 0gMe g 31> ST 3gueS aSiiand 3 O 905 0Me G,k Sl H 9 O (lp des <ol i 4
ol 39yl dgueS aSsond 3 HT
5 0 Cute gyl aStewd 1D 95S] 3905 0gMe b O jgan > 45 wileie )l LMo |y des @delss .5
Djlse (Solue Jolsi g3 ya j3 1yl g Sl a8 wlio slael & dos EMolss (3905 Gy ol 5l am
)l 3525 ol Byl 93 1 15 48 S elinl g o (92801 g 03905 goz Wl 00d (255 45 o ols 93 0
leise Hlais]
0258 4o ©Molss gt bl 4 Sip o > CrOH)a 501 L) NaOCI ol Jslmelols Jleo
01 (2jg8 U Sl Jols poaloige
ClO- + CrOH)s™ — Cr04% +CI-

151 gl g pasenSsl 46 4 351 Ol (yl &5 amaie (i 0sd 038 U Sl ol 29 T oo
tpdloie s b3 Ao Jolai g0 4 1y Jobe 2o 33,500 gls )l -1 4
CrOH)4 — Cr04? it ol ol da
Clo- = CI S  Jol day
il 0ad jg H o g G5l 2 & kagl plo sl Jolsi g3 2.3
o erLouuuﬁ 3L 4.‘09{).41 L_9|)b| L H" 9 H2O OO 908 09M£ (5")"0 )‘ H 9 o le)’. |) dow J..al:v 9 & 4

Cr(OH), - CrO; +4H"

ClO- +2H* = CI" +H20
Dgdas (i Cusl 3 Cute b z)ls i a8 oy € 0903 0gMe 334l ] dewd Jolss g3 2.5

Cr(OH)s = CrO42 +4H* +3e

ClO- +2H* = CI- +H20
dop Ol ol pslaise ©opd g il ol |y o 90l ol Sl (o basgi 1) das Melsii6
D38 o 340 SNy dew Ol 9 2 13 b i Syl
OrodanS ol
2| Cr(OH),” — CrO,” +4H" +3¢ |

2Cr(OH,) —2CrO,” +8H" +6e

115



(c) ketabton.com: The Digital Library

" e iy

3[CIO- +2H* = CI- +H20]
3Cl0-+6H*— 3Cl- +3 H20

loine e 1y 00l LMo dews Holss .6

2Cr(OH)4+ —2Cr04% + 8H* +6e

3Cl0- +6H*+6e — 3Cl- +3H20
1S oo,y b glinl Hlasd ] 5l s
2Cr(OH)4 + 3CI0- — 2Cr042% +3CIl- +3H20 +2H*

) 2H 6 leise g |y 20H Jass o 53 55 by 5,80m 90 (535 Laona 5 Joles 85 oline 93 o
(b panlgd Coleg jd aS Ll S Cawly Bylay

2Cr(OH)4 + 3C10- +20H- — 2Cr042 +3Cl- +3H20 +5H20

2(=)+3(=)+2(-) > 2(-2) +3(-)

ol oM
7(-) 7(-)
SIS

Sl b ezl & @y |y e 33,50 3k 35 (S8 JoSle (595 plo L o5 1, S (S0 ol
o S s )15 adllas 350 1) 3l (S (5501 lizmemy o JsSile ol 1) (o3)3 S (598 ol Sl
w2 ey &) B Oy (Sbe <8 o )l ool b o saiie 518 Lo JLisl)s ) 4l by J3ge 6p58

Sl leidlo 4 gl Gliie 1 4008 (ren S & date S5 b 400 85] sy S (S (6595 (ol
Cawsd pA8)3 Cawl 0130)5 ol dadpe Sl 1y CljlS 5)50)0 3uiody adlllae (gla gy (bl d¢3 dign &S I3
e Cou &) 0 S e J3ge 4y gl (e

o S S 03905 Jidl |y L 5] iuma dorling 03,55 g 1503 13 o 45 el 015 a8l sl JoSlo 31 55 .1
Pilges b5 oz

Lol 20 s JgSulle iy Jols dor s 45 dinden s |y LT (e s dus ol 1710 Ty o JgSille o .2
Andse LS5 S5 v o 1 Uad aas 1/1000 G po d9us 55 b JoSlo doess (5 a5l ySen (3le

ObS & o wlate palat 3,038 55 o o 4yl g Sosen b Wly 039 @y <85 ) b JoSlle 3
o > JsSlle dsgoms plo5 (€5 k) i Slien 5 o Jy o33 5l ool (ol
Sope ol SR> 03 4 Syt 0,5 S | gyl Jl 0,08 1 50 aomi > aSilogrgly 25 e o5 Sloslias
Slose (BU ol Hlzdg oyl dn )y sle Cobl g e dnly B 5B sla JeSle slass 4

o JoSdlo Jlaalgs 8 g JoSdlo loislo 4 Y3 35 ) &8 wilue by Syls 453 s> 55 93 5
Sy B i YL 5 4So)Lay la JoSlle bawgie (S 6551 & clite e Sl 03 aiSn
s i 41y S5 JsSle (6505 b a8bie b i b b Sl eslis Lo 058 don ot

116



(c) ketabton.com: The Digital Library

o i dy

o cls s Jib o8 15lo (o s 4 > o8 e 55 3 1y S5 250 JoSlo Sy g a5 5yt
() U85 0l A colusy £

sl s JsSile gl 5 353 wag V b J ol s € poy L s J Jslle a5 o850
098 g odd AtwlS loyd ool 4 o)) ey I Bb s b JsSle polal Sygo 3. conl MV Sl
L sl ) 45 53,500 o5 U5 laien oo 55 3 4 5] o 355t el o5 45 0 o5 TV
o y39 0333,5 S ol g o3l iy 5 B o> & oy 5151 sSile o) s 5 1 ol
2Rl il Al o can Jg amih g 4 polad B Cop 4 gslue & wlote bS], o g
Ol e aoMe o 903 LI MV 55k 5l lstee 1)t (udspel sl (69555 eSSy el oS
Llaise Joo )L Yo 4 ol bawgs JoSle 4SSl 08 oy plo 315 1) 393 Jol cilleo Cuoliitnl cs yur 45 Anio
Bub bl Hlgs 4 JoSbe axs oplihes,Se MV —(- mV )=2mV x JoSb (ol 15 4 (cgluse
OlusuX jome Caoliitnl 4 g SN s o 05 ya g )5 (LS Jos 0,bgd 0033,5 uSaie ol 5lg 03905 polias
o5 2 mse pbul blie Jlos b adl G By s pdlas V/2 € ojliil & JoSle o5 S lgine D94 03,9
SEC 5 > B,k g 4ol 068 39 ool s £ 4 Byl cla Jlgy o alolig SEC S cm 4|y Ve

2mV. V/2 £ =mv?/ € a cul golus 35,Xue Joxio

51 sl S (531 Lo 5 03905 4l |y JpSile oy € g o] it €l a5 p0r V oS
JoSle N slaws 4y G555 4S5l 33,00 b bawgio cae o @oyo plo CusS opl @ yedlyds 030,500 asuio)l5
ol & Slles L diun S 2 L g Y la Coliil 4 aSh X oo cooliinl 4 s 4 45 cul dgg0
S (gygme)> bawgie (clo s pr b (gim dw gLad S > OIS awgie Cas ps oS S (LS ki JSiie
(5) JSs w5yl 41,3 S bls)l pZ,Y,X &l aw
V2 =2+ U2 + V2

Jloin] e S5 Z g 1o VX sl cealital o e yos bty 50 olaial SIS o I35 sl JoSllo aSlos]
098 oy 33,508 V2 6l 13 o (ssluwall? e 5 0392 slunn ol V2, U, V2 ol S Sl 5 0399

117



(c) ketabton.com: The Digital Library

" e iy

Slajle jlid e o208 nmV?2 /3'€ & g9l LL dguine J)lsA Coluwe b Byl jls (oYL &S cqomme
Dgdus Jooxio Iy o3 jlid Byl jls ol ulo cunl pdaw s 1y (85 03)lg 048

P

nmV? /3¢ A Ly P=—

S

9530 dzdg D ISty Wlsiee LB 03Bl s 3jleape |y axSo By pes AX £, oy Lol e

2
PV=""0 (1)

Olgie 1y 3l alay 23lae )35 5550 3250 sl JoSillo dlisiy oo JLtd (| e sl bLS) (1) ey
ST o] als a4y 0,0 (S v () 4 mline L) G5 Sole Joge Lol &5 waily 390 53 1500 US4
> Sen ) > el Lasgissly Ve s

1
=ZmV2
Ek sz

1y 33,540 (Soluo 3LV Lawg ey sy 55 JeSIe I S > (655 4 s biy)
rtgize b IS5 ) (1) dlaly 31 alaly ol ol

nmv?2

nmv?2

PV=
3

=2 (2) nmV2 == E;
PV= % Ex L,

slas g ol ol catls i 3l Wlows <ol G (5> (5551 S5 @il w23 (9 ol S 3 4 dgiee yguad
a ol Cowl Col cgeS BhLEd 13 S5 K e o Jrols coll Oyl de 3 b oS dguine (605 Ao ]
il (olgs (5l b amage oflal 55 (SaiS” JsSllo Joge Sigale bl 058 2 o 6500 532 5
Syl pl 4 g 29,0Vl ol L8 9o 5 len (b Sl 3150 aslis dpliy 335 sy ol @)l a0l
o Jols Gli b Syl b Sgo 93 pm 40 oS Sgdis 013 93,500 2bj i b ] e lgm gl 3
23,50 Sopj U 1 PV
355 )UiS g e o bl
pLyLis SewMS (5 o)l alog @ g d9uie (525 0jl] Caliden laliws bawgs (59228 )y B LS
5 03508 yho it mle G g |y (gl aled b plonl S L (gl adind Bl )l 4 gudin 3L ieg)ly
Sgutize o3l Clogus 51 jlate cpl (slp Jgame G tiddie )13 sl mlo ploa (gol> 4S8 )L 31y 1T ez s
seuagil b ola 33 305 )8 S5 B 13 &S lowns ) s Wpde g (605 03Il eyl 4y o il LS5
Sl gegyb Sl 0’ 4 o paw 03,5 dbul WSS a l adws Bopsl ol jlid Jesxie
Sl Joole b Cosl unogil S &y (gl 023,52y Jo )b 5Lt pliy )Ll amie lis |, 760mm
JsSle cawl 003,85 LS5 089 (155)) (05 ey NV,0,0, oSl jl a5 aase JiSi5 g0 gildsl |,
Fog)l )3 &5 Glog b gaw yol (et iy a5 wloise Glod)los |y (g0 o plul plos ol jobay 0)Siie sla
23,550 yio o 760 gyl JI gl s B ooy logs 58,V casly g 0035 Jooxto |y LS oo 50518

118



(c) ketabton.com: The Digital Library

o liay

Sl ) S8 sl 24 I 12 L5 phnagil jLib josii dgivophusgaillis i coly g gldgl i
iSye SaS (592 Loyl (29K )3 ol (l 43S0 ©jg0 S92 LS

s> b b

9 2L o 4 olee B Jge S s % o &8 Lo LS 065 1) Jbasl olss (yg0p0 S
CaaSl) Lol gl Jlae oS wlote 58 Jbal Sl Gl oy 4 i OB eles by, w1l

Z R oy (Kol (1) US55 398emdl 3L oy ol yp5e ConS S a5 2=

Cowl o o3l lis 273k° 4 Gl 5l eae Hlidy

(%

[ o= ]
f.\
|
1
\\
| LY
LW |
L
|
M
i
i
'
II.
L
[+

>]=
ajx 1.0

| -
n
o |
{’__.

(6) Jss
S5 55 sl oSl 2 48l slo 055 Cadggn 5 Wlgie 00 sy (Jloj i IS by Slyogeas
o 395 45 sy 23,50 il Wl w51 (o35 o8 s JpSlo o5 Jasy a5 oo 35 g5 sl alol

3 sl o515 556wl (i 5 L5 4 L35, Sen 55 S0 Bl o 5 3,5 5 Jgn e
U5 S 39,5em S350 ol |y il ol sl o5 i o JySlla 51 53] & o S5 Jgo o
5P dlioys (JoSIL (y dar sl 098 01l oy 28L Sy5 )l ) 4ol ol o 9o 03 ()
ol s 30,8ea ok Juss] Ol dolee pliy py=nRT ablo o ol Sy Jboys sle JsSlle Sy
SYoleo bleise g s N cdls oo b o T,V,P) sl Jocio 3905 05l6) KaSo 1) pitanns > doles
Ty s 26 & Jbbl Clils clls dolae 4 s 1y ids S (olgd & B0 > by 5 5,00
13,5 sleii (69 bawgs 1873 Jlo ;5 a5 5405 (oS ully ya5ly alsles sl oy poly o yad oy 45 Slodes
Sl Aaleo (glp 48 VE Jbns] ooy P* Jbsl sl plgtie 5 s SIS (sl o8 2500 alotiiy ullg) il
Slol Jlal Sl & cons (i SIS ol s Jy 5e edlisulidlise Gudai LB pev-=nRT Jul

119



(c) ketabton.com: The Digital Library

[PRPARPRE_ S W

o> )'| ).«5 Lb JLJJT o> 453)5 JLQ(WMJ u.J|9)J319 Sslaes V,P 4 dBLMA s CueS C)i' KV ULMJ
9 Siilwo u_:l.g(» > 61)‘39 Lgud (05 ‘_s_a.b 69149’ sl i alios D> s J9§.J[n |)4) D guino o)‘bdl 4S sk
it 5 390 &l5Tar JsSilogn (ol 33,500 JUil 1505 sl JoSle Lot o G5, om0
03101 &S ol Lol ieS Wb 33,Kue w4 bgype a5 o5l 4 JL] pos &S wuilgie 485 o ABb o
Cols 5oLy adls 0g8 a5 58 JoSle aSgr 039l Clusy (Wlgyily axsiS ol VFEV-D o L 00,5
a3 08 Lol ()51 oS (Al 4 CeniiaS 068 b )15 ol 5o 4S8yl Jlos @y dgdie oo 1500 (sla JoSlle
g & 55 LS 4 paitine cunld Sloj alade 0 Bl jls b ledlad slaad cableise palal 5,50 Jos
331 Sgutn 051 aSy Lt Mol oy plis oo L2l S oblasdl sl JsSlo S adls 0gd dom 3 palas
ilee o w2 arpe & cawlite LugSan 5 55 COlS auye 4 cawlie
p*=P+a/V?
Cadl 35 518 ullgy il alales oo S 35,80 yeme b JsSllo iy 4sdle 065 Lausss @ Cad 455550 53
a
(P +ﬁ) (V —b) =RT
L bloyl oged (pyine 4 alas (pl 4S5k sl Cants o5 ol 4 udgyaily dlas D g @ (la o
R WS SR (T,V, P)JW 65 03Il &S gla yiel)l po yren
Dol ol b Jg 48 o3 JoB LB eds d)lge dad o | ad> SIS gy ullg)uly dbles oSl ag2gly
S 5l ese gl ui¥g)aly doleo ol sla Cuad L3 Jgin 50 - 2blioe (385 Jbal S dolas & o j87h

Cawl 005 01>

B a gas
cm3.mol ™! £?.at.mol™!

26.6 0.244 H,
23.7 0.034 H,
39.1 1.39 N,
39.9 1.49 0,
42.7 3.59 Co,
37.1 417 NH,

ol yaiz 305 41,5 100C7 & 1) o o2 4 0iglls )3 &5 |y gl S 288 5Lt 2 Jlie b
tlose odlaiiol ullg)uly aldles ] [N 9 03905 oliwl JLasl @li5 s dslae I Il Jlgw o (gl 1>
nRT _ 289(0.082¢.at.mol.k™".273

PV=nRT , P= =30.4at
%4 28g/mol
C =30.4at
rloize 8Ly L P B AD (oo cuagd 3505 idslis didgr bd S5 & 1y Lullg,ly dloles s
nRT-%+22
=— - =30.8at

120



(c) ketabton.com: The Digital Library

o iy

SolesS SHolai

i35 9 80 i o e clsin Wl 51 (obn o8 Sl (5555 VA5 55005 olgtilite s ol plas 4l

9 s ) 6,503 55 bl S0 38 Sl o J e 5l |y o (S8 o s yn o L5 2 e o

Sl b a5 01 (glo oy 0y )9Sl po5siy ot Conle 4 b Joast il 0 53t odle S (555 g0 2 Jlts

S 3 SolesS CMolas pliy |y Clps (i oS Aidlise oo (S5liasS

1 59bouS dalro

&S sl 03] I Sle (goliaS oo oS Sigdio )l (cobosS c¥oleo 5 odliol b (golasS SMels Jporo 5o

033 )18 blo)l )3 (gslus 5 2oz oMo Gl ) ol Juammo 5 oS Jolsi dlse (gsbesS sl Jgo g8 o] S

ColasS Arlanbigdue LS5 dlgo pliSy 1S Lol Fysanly dge pliS & ] ,Sbles (sobiasS Alolas Sy Sigiie

EYolro )0 dguine polro 1 pSuo phao Jols jd aSidlge Jade ol dx 30,500 ) alS” Laass 9B b cisllas jo

SobosS” Jols a3 aS3lge (dm Jal pazeeg Joloi o Slay ol gl dlge (gm0 Jalsi dlge (g9beS

Ll )0 S0en b Slglue aode pal g = 15 Gyl 51U 90 yo opl g Sgudue dtdyr Jolad canly B lay 20,800 ool

cdb b ylaie bl Lan .+ 5 salss o)) T 4 0a] 3 &8 S Liny sl )b 65 Wlsine 4 Lamy 3,500 )5

sl 2l (L) olo s (82S) S5 cllo oo 5 20,5 o pdle 5 Jpsmm b J 35 0258 Jole Sl (038

DU 35 o sl Bl s gansS N3l 5 (e o (V) 5 <l (S01) Jgone Ul (@Q) o <l (5)
ColsS P A

Dpfs ™ CulS Cudgrge  pa b L8 Sl DL dadie pbsl jlis 4 el (ST ke dguie 00l

Glogles Sgranw S5 ksl dlor 511 455,57 ©jg0 (Bg > 5 Sgrons (JSI Slgie (goloresS CYslae (yidys

Dy yden el omo ol 5l g 03905 alyl 1) alac]

1 89bonS Vol g3

ol ot 3,500 S0 0y dilos Sy (03 Sy B3 5 3 Loy Shlas L] Slops & ol psles

S 9kesS Mol Al 51l s g0 Bl bl S (sobasS” el oty dib g Cinial oy b bletss

w1, 3T b syles Sl 1) sl ol 03] 558 Capmas 53 ot gl 3l 5 simiye LS5 1) Lo ol pogio ol

355 &0 Soilainw g o0k Lowd ) adllles b aoled o

JS5 Jolas Jguanmo g oS Jolos Slgo olisi 13y |y (golarS’ SMalsl Jpomo slo (giy alibo (sl 05 I S -

1) ol Mol (g il oyl old 4 3,800 Dygo (gsbesS Ml (g i ) bl 4 7 da

Cou & Juadi 4 pliS jp oS (Byge (Jor Ol g (Ciclds) A9y (adiga f ool (g (oS i el

1692359 OHelei -1

KCl o155 4555 KClO3 @jlys 1 )3 Jlo yob sbo 39392 b o3l cpin o3le G 51 (ggbosS & Molss 933 )3

soie J:S51,02
2KCl03 — 2KCl + 302

121



(c) ketabton.com: The Digital Library

" e iy

Sgiwe 1S5 H20 g N2,Cr203 4 ases > oS (NHa )2 Cr207 08 4556 o2 L
(NH4)2 Cr207— Cr203 + N2 +4H20
1Sy OMolai -2
e Sgitan sl S5 Jolss pliy 39,5 LS5 i ooke S ools iz b 3 51 o] o 53 &8 (gghamS Ml
C+ 02 —CO2

Ca0 + H20— Ca(OH)2
ot gr OHolai -3
£ 1o Ciygo 500 dlgo 4y 3lae Bole dAlSiie (slial Aol Bpuog 03905 yuuni ddsl dlge dlus CMolss £g5 (o0
Fe pal 4 e cudls o CU o Al Jlio y5bo

Fe+CuSO, —» FeSO, +Cu

Zn+H,S0O, - ZnSO, + H,

(helao) AilFgd wiygni Joloi -4
Sl Jg A8 00 s S 0dgy ol Jaasee lge dlus 4y (golue 008 Jolai dlge slasd Melai oy
Wguine ST s 0dlogd donl )3 g dguiue Aol JSoded b oaiiS Jolad 80l 90 alSlisie

KI + AgNO, = Agl + KNO,

HCl+ NaOH = NaCl +O,H

190 (Jg Ol ymds Jolai -5

S o Sl yob Mlaimo s 103 s 4 IS s il oole bas Cbyge gy lyueis el 3
IS s Bpo Jolsi (300 S92 HEL )5 gl & @l 51 03 g Ho L bl 60850
g o Ladg) Gyt IS 0l S 50 (Jg S0 i S se i S

A
Hgl 2(red) ————Hgl

Qe

(vellow)

5 oS Jolos dlge 4y gy yo (slaagil puiatpnS'gl puad yudd Cudly o 3 b (g5lsS” el S5 aibe I
Sypo ol 1 Jols (slgogl piatonsS] o 5 by S 01l olul 23 o ol JoloS Jpuans
20,80 ol Sy = s dnS T SNl plis 5 Kee

b S5t 1y Mol 55 95 Abl oy gykae o s g 00 O] (g5l byl )3 |y Lol gy o I

S 9351 OYolei .1

122



(c) ketabton.com: The Digital Library

o iy

Jolss 00,8 b ljls (oS 5 daa 13 dlge e gu Jlte yobo dguin plsil (6551 b g )l iso b a8 8l 5l
0yfy Ol b mdge ol (gjlo (25) b ML b Cljs

(635 55 5 00,5 31y S5y 51 08 yo ol Bige ol Sn 33381 Vlss olul & 85 gt S 5o

Jols (5500 ply ©yguaiyd (6531 ke il Hlaly (650 Bblod T sl 208 ols adgl slge 4 s gl 5

L g ol ol )l 35l & slasS 55l e el sglosS Ml 3l ST 50 00, Se 2k (sgbeS

g ol S

S 7 gl OYolei .2

So gl Solss g0 )3 s 2y (ool Mol ply 33,S0 (45,01 e sl ) (slpl Sl

3 oSy Jolas g NO LS5 Jlin o a8l 505 0225 e lgn (55,0 & Copud Joles Jpuasne 085

Olote 395 33l 3b5 (50 esle S Jlaseiwl )3 4yl ojlul o ap a5 5,5 WL (hgelyd @)l da s 4 g0k

Slge yr 0gMe aS5Males 13 33,50 1355 Sl dg 03gr Cull e (Suoyi g 11 LS o cawl yuiw o L3 o)l

S9dge Oy (Syabge s Mol pliy Sgdve didgh b 0ad iy by 0l Sl (651 Jgeasmog oS Jolss

Nguinn i x) piiy oy Mol 4y 3l 60y Sy ol & (gobosS SMalss IV

>y OHolei -1

Sygaipd Bled by o] weSae Cas A ey paiitue Cas ob Slgie odd 03y balyd 4 45 Melie |  SMols

dnde oLt 1l CtS y Cap Sadg pates S (o S 58 90 ) (5) adle (ose sglesS Sl doleo 0

aS 33,500 8 ol e oy S | dm ey Mol > 2H, + 0, = 2H,0 Jlo yob 355 (0 odlatul

lage (Bl ol Jobsi Jaso g 0ailS” Jolad dlgo clale &gl

Joobs Jlte s 9 il il oo 0,y Gy 48 ol |y ML 1 m ) puf VoS —2

5 oy Bysaros MelS” Jalss 0138 Jals (glia] g0tz > Ctt+4HNO,——>Cu(NO* )+ N +3H,0

Sl oSS 8 po gy |y Joles Y s o sl oy i S Syn i 3 3l |y Jpuans

> S nd g yislly 55

Lol sl S50 cllo dy 5 lopds ] 45 Silstos 00 Slopads 3 old Sl & 5 gobesS sl V
Ol 2 &8 el uSoy wlote (gosn 1) dlge ST S yguaiy)d 3,800 S0 ol Jpao g 0aiS
28 b g2y ply Jobs sl awsly )5 cilisee sl (loj 3 Jolsi Jpazee b 0aiiS Jolss Slge 51 (S
obie b (dzgaga Jols b plp So CH, (ol S5 cigm Jols Jle job 395 (o0 odnal (puiloxie
158 s ) 5 s g LSt bt (ls ol st CH, lise 45 1y

- CO,, +2H,0,

(sas)

CH 4 +0,

(sas) (s)

Aadge S5 B3 Jolai 1y gzgyin Jolsd Jlo i i oo 4

123



(c) ketabton.com: The Digital Library

" e iy

Na,SO

4aq

+ BaCl,,, — ¥ BaSO,,, + NaCl,,,

£ 9 bl 4 a5 Wlgn osd Slownds 15 Ll )3 by codis 5,18 iy Jasd b gobosS oMols VI
At 58 Soden Iy Jelas

155 1) (5liasS EM ety oS sl 00l CnliS Wgibgo plord] kS w3le STy 4y 48 Lz el 1

S Jolos Jlie Slose (b i 9 o pols g )l Jals BT ) 5 4B S wpes ] oy Mol 5 00>

s e 03l S gy P )l a5 5 ] 5 o smige JSits N, 5 Hy 5 NH, il oo |,

SMalss Jlio 3,500 S ygo 55 oS Jlomiol (g sl (glynl a5 aiol o 1y (Mol kS e Molas 2
038y (pagel Ol o (6ol b b s
g5 oobol (o) 0 85 dinae IS5 1, S sl JgSlle 5 03903 5155 9 oo ,Saten b la JoSle L VI
b 51y 500 el
o 5 60553 Lalgy 55 b 51 te (slo J5Sle ol 55 85 sl o |y el ytpliadyy Jobs 1
i ol & (e Joles 153 e 4 e STy Sy sla JaSile 5 00 Sy Spen L 45
JSis Cely Wl oo (93190 4 35dne polae Lxpjl D9 SIS e (Jon jregige diz b 93 | pyeddgy 45 dgutie
b oo by &5 dw 5 &89 Loy, pued et )d a5 aLsl ddls b g 45 4w g al8gd Lalsy (gl &5 Wsds yuoddsy
LSy sSesan L gl oll slo (ui¥g e )b 3l g ool 39252 331 (gl (35Yg ol (slo JsSlo 5 il (39
Aadse JoSuti 1y JoSlleg )So g ot
Do Jos 13l 0,9 COOH,OH,CN™ 3o (csibsg slo g, sl Jolss adgl dlgo aSiyg0 55 .2
2l e olped (555 SasS glo JsSille o HyO, NHy, HCL 3islo s b &Y guaeo 30 3131 b e oy
Sl o s 1y d JSS Sgrans 5k 4 ey St ol
nM — Mn
-1 Gl 0003,5 LS e gilo =m0l a8 Canl el JoSIb —Mn g jesile JoSUle —M 568 dllrey o
e (o ol el gy 4253
nCH, = CH, —~CH,~CH ~CH, ~CH ~CH, ~CH ~CH, -
H H H H
CnH,n+2+C,H, > Cn+2 Hn+6
ol e S 30,00 S5 iz JsSlo CoH ol J5Sile o (plysndly, 4oni5 3 5 (e &
AT oo Jos 4 odliznl S5 iS5 5 0391 3l op ,Lid 970 °C dgas

3CH =CH,,, - C.Hy,

ly (aq) b (gabosS” Jolai 3 Jolis dlge olod  Blie 03ly LSl 1y Cogmy oS BaSO, jl o0 558 Jolss

55l

124



(c) ketabton.com: The Digital Library

o liay

(5.0 i

Dy o Jpamo 045 Lol dlgm st Slokio o ol LS ol i la 51 e 5 st
o Sl slasws a5 cul edle Hlade s | Syle Jgo 3pKie Syge Jgo Gk 3l Slalie (6yl8 0 cpl 3jluse
o 3l a5l & slul o ly an 4 bgrye Jse Bl 9,059 dae 4 Gslus 08 5 o3l il (JoSlle ) e
23l o o8 5 xS el SEC gl KE S5k M

odloyn Jgo S0 JoSlo Jlaie fpued 9 0390 6.02-107 & (golus ] @12 L 0.120 5 )5 sla pgil Sl
3L 9y95g) coll plo g 039 (bl (538 sla co o 5l S5 NA=6.02-10%/mole cueS .Casl 3¢5 90,550

%0169 %Ole @ oS dgdnedl oo aliSh Joo aliS by 0l ol Joo <SG ) (golue oS 0dle aliS dguie

.M(HZO)18 g/nol dgudwe 03 LS N By &y g 05l

23,50 3l (6 i guinin (S o plo dgddiue Aldy (SalenS VYdleo 43 Do (sla Jg0y98 5l 8 &SSla Cu s
&l e o e Lt Joo lusly Lol Jouaseog 008 Lolas Slge s (6ol ks yoS o gl oy
2 5 Cay(PO,), cuils wuudS Jgo So Ca( H,PO,), pudS coiuld pyzgymile (61 Jgo o )39] oy
al 313 o1 el &S canl ©jg s H,80, Jgo

Ca, (PO,), +2H,50,—> Ca(H,PO,)+2CaSO0,

25 350 gt (G S W) B s L

20 LSl loysbs famte Gl LS 4o 3 1y gobosS polic (g )Mie cunls (¢ soguiins gl asld g
5 loize Cbllae g 0l poil Jlog 4 (gl poil 9,8 sl rihile JsSloys oS o (s N H |, J5Sdse
Ao Cillas o ygule pgil Jgo 4 g0l sla pgl Jgo 2l cnjliule JiSle Jge S5 0
(S progumiuion (yailed
Se M besS 505 S bl o g ST XIX ()8 blsl g XVIIT (58 3 5l )3 (6 e gudiir (ol (33193
o Jon S 015 ()3 8,5 )18 dgen olitl (3L (sla dge Sl > Al 4 hnog g (ol ple
3l e 03] 393 Conan] gl Caasd ol (gl 45 ]

ol gl b Al hass 938 L1
(Antoine Lavoisier) ajls¥ ;ssl luwss b 5 (Joseph pristley) L, bos Jsl b sy 096 o)
S Sl (90 o2 g o Bl (o Ol I iy 4 43 e le )3 S pa8 S o
S5 HgO 4o ablae dgive 03p0d Gyl ardas 3 (ol jo o (oS ol o sy dom ol & Syl o

Db 1y bd
2HgO — 2Hg + 0,

125



(c) ketabton.com: The Digital Library

" e iy

CS g Joaso aliS 0,800 Gy Gyl dldes aSlej a5 ol i (iued 3485 (665 o3Il I eolasl b ayjleY
39 Jolsd 513 (2S5l b 5 j5me 2 9)hle S aSsle; Jlie jsb cunl Jgl 048" Jolos slge b aliS” 4y (gglus
OB Sl odd GBpme omaSgl g gyl sl AlS 4 (golue 29 o S5 &S ol A8 95 S5 H,O
G 990 O Jl 4 A SolesS” Joli 53 1l 5 )18 a5 0l il sla iy Jgey98 0ole (sl 5 Al Lados

Al gl waly Jolai Jgameo 5 0aiiS” Jolai lgo (sla aliS” 1505 0)la ilio 39252 55 51 o2

ol 005 0313 Lt D Asleo Lausgs &S sl S350 alasl, (65,31 5 ALS 1 &S 3 5Lt 1905 Jlo 5 bt
E =mc?

41;‘59Wduwuwoi&gﬁg&Lﬁ‘ﬂbh@]b)&)bbobbd@s&fﬁwoyﬁ

Syt 435 L 5 035 i Lawgd &5l (531 & Jolan atipine ps 5550 4 4Sila

Pb;i‘ dj)j‘ Caon )I.xii.a g3 L ol)‘o,m as S Fowd EMolas 6‘)’. O] )J.oLxA wau 65)5‘ 9 s Lhass uyls

g ox5 ] (o3l e )] 4 bl ) g Al o (goloonS” Jgone el )3 dgubn BNy (6935 sl dguiue

sSem 531y 5 Sl 55 dgn ol i e 2l b (s8] B iz o ol

Jol Jlo
Conl (Sglue 33,800 o5 (655 4 a5 Al ik o0 3131 (65,31 100cal o)l & (sgbasS Jgoro Joles S5 5
4
Am 100Kcal 100-1000cal
Am = C2 = o om 3 :9 1020 cm2
(3'10 4&) ' sec’
5 . . 5 7
A = 10° cal 4.2184] _ 4.184;-10 210 erg —Am=410"g
9-10206"%/ ,  9.10%em’/
sec sec
il 3 Joles sl @ 235U pl,5 S (sgimd slandl asess > (65,0 Hlade d &S oiled (o0 Clus 2093 JUo
20,50
235 141 92 —
U +1In— S Ba+  Kr+3n+E =200.271Mev
235, °5U — 6.02:10%at U
lg > x
23
x:watomzszsl_]
235
Ol e 3w 33,5 A3l (65,51 200.27mev ojlil 42U pel Sl &S dgudne o> Jolai 3 e
6.02-10%

s 0% 51 g5l s ds —————atom
e w0 3 5y 235

latom*,U —200.27Mev

126



(c) ketabton.com: The Digital Library

ot Giaiy

6.02-10%
235
6.02-10%
y=20200
235
e 6.02-107-200.27-10%ev
235
e 6.02-10*-200.27-10°-1.602-107"
235
e 6.02-10%-200.27-10°-1.602-107"
235-1000
x=8.22-10"kj

atom—x

-200.27mev

J

leV =1.602:197" j (o>

&5l opl canl 822107 & Jsles 33,500 i1 U pl,5 o 3laisl s 5 a5 (650 Jade ol &5 S
Al Cands Lot CuiS b S JLS 5 2.5 cigw 1 5 oS cunl (65 slaws len

fs09il 059

iy g Slstie Adle pl 107 (> 487 Jlé 3,08 85 S 5148 s 3,98 )83l (slaogil uiline 4l
o Gk 3l plS (oem 13l 39 b sl p3Y By sl 3)58 ey Oluomy 3500 poil S aSl 5l il > LB
W el Syl s ol Vo amu Sy 338 Jlostal pise 4Ms (@) o 4SS5y oS S5 15
Cawl 1.6605-10g 7 (gglue a5 Cand]

12amu ="2C pgil S pos5] S

=1.66054-10*

L Sas8 sl puindynlS 4T Llod 5l o 03y SasS o3lll 358 yolic (ol poil i cla aliS oS aS yly
Dguiue 03li] s cogsl AS 5159 o 4L (sgbiesS Sluwle 3 1) IS0 bko sl o5

i WWhoke Cundy )l (ol S g puate poil S AL s Juolbs Sl ) (oo (agil AlS
rais pyl Sy A
L eyl
ool poil S dliS 2 Y
S osle o &S 208 o odliwl (6,505 dly l Ely 3g o5 Jolsi J3I polic ol sl SOb oz gyle e Jg
W 5 ris 4 pgl S A5 s ol 5] lyten ) (oo (o 4SS A3 (o0 12 )5 (pogil oS lon
Dyl Cands 20 poil S5 das pl

rais pyil Sy Al

%2 2c poil S alis

0lgin ok aulyl b3 S5 4 &S ol g g0 dlaly dillan gogs] A jiny poil i dliS g oo (a4l

= oo (095l AliS

127



(c) ketabton.com: The Digital Library

" e iy

o Juol 5l 08 jo o (o JpSle Al 09 Al Wlgie OLS yo (s (JoSlo Al i rere
e oy ¢ C Ogigpl dliS da> %2 9 &S e JoSdle S s

55l 4B Jie gl il st S po plon oS5 (slinsi s Oli) gon ol ot JySlle 45
Sgiwe Jols G g C s o9l slo dliS gor Joolbs 5| CO s
M, =M_,+M, 6 =12+16=38amu
1015 oSl 0!8 091 9 Jgo
Jo glsic & dntee LS5 |y poie olab ol il 393 48,5 S oyt i Sy o sogi 45 550
Al 4S50 3 i et dadee S5 |y Fe oIS pgl 4 0l 568y il 56 ol gl aliS
Sl (s Jie aasee JSS 1) 08 pe plea Jgo L pl)S JoSlle 35 4l ol Clusny 80 S ISl
e JS25 |y H,0 Jgo b plS oSl 4 01 188 e oy <l 18
(Preust ;¢B) cob b Coms 58 .2
Jsess3 5 2k PTOUSE ply Lolle by 1808 Jlo )3 35,50 0l 55 <ol (slo oS 5 ()38 pliy &5 (136
ISt polis e 5 o) Jlatol diy )b cusbyla )5 (i sgbesS <She o 08 ol Bb & WS sy
ssb apse 1) Sos5 ol oliel lawg ls (g)lie sl 5 039 Cul ddpen iy b Al G Cund g 035
23y9] Cawds od (sly dipyb 4 g5 o |y CO, S po Jlio
C+0,—-CO,
co +Y,0, > co,
CH,+0,—>C0O,+2H,0
CaCO — CO, +CaO
4y Canl (Sglune g 039 ol dnor 09 C iy slo o LUST sl ()l )3 & sl oo 45 520 Lol
C:0
12:16= 3:4
(od1d 598 ) (duxie) sliae (g Connd 58 .3
50 145 4 03905 o 50 i b s 95 50 o bl 4 85 3,5 ) 05 L 1803 s 5 6 o
U5l o5 e e ey 8 e Sy slo 4t g ol 3 5 483 S |y 0 iy 45 50
dgdue 010 wa,Suwe S 1V H 0, 9 H,0 &S po Jlie jsb ] 39390 So68 dlicl b sla o 33,500 Joles
S

128



(c) ketabton.com: The Digital Library

o liay

H,0 H,0,
H:0 2:16=1:8 2:32=1:16
S92 0 Gjs o s G Jg 1 4 glue S ye 93 10 H (59 (gl s o 3980 0105 g
el 39350 SrgS Slael o el Cns HL0, 5 H,0

|
Hﬂ:é:y-y ~1:2
HO L B /18
920 0 0 sl iy o Jy <ol <She 93 5 0 ) iy gl cus &5 CO, 5 CO Jo > on by
ol 39390 112 Ko 68 3 slael pU o s S o

co o, 3
C:0 12:16 12:32 =>CCOO =é=1;2
3:4 3:8 2 4

(cdsleo) Jdlro 9B 4
rais Sy Pl S V5500 L Jalae 457 33)5 855 Bl il Jolee (98 sy J5o)98 4 4SSl I 3

Owod b g 03)S Jalss J3I (pl)5 0) (2apnls sleensil Jgo S b a5 ol paie S e ples Sl 0)ls

105 b 5] 550 115 0 Jltie o L 5 03505 Jols (o1 8) 'y slgost! ol

S5 sl pl,S olaw 5l ayle p1S Jolre dguiue edlaiwl 55 Jolee > g oS Jole 1)51 Joleo 295 (selps
Joleo G 51 35.5g cplply conl 3554 (colue CT Jolae Jo job sl o] ol 4y (golune 45 sl yuaic
e LS5 1) Cly )9S plS

Jloyob Lles Jeil Jloygs bl &y odle S Jolao a5 canl o> lod 1 jlie Jolro oo 1 Jolee o>
ool 11.21 oy gyl Joleo w9 5.60 oeuSgl Jolee poe>

oS Joli Slge (sl o) cslo &S 3pitan (sidgorgd 3 S Joles (918 (398 e cadls,li L
Jolee aliS” 4 (golune (GolosS yaie K Polre S5 4 (gl AliS .l 4l (Joleo poen) Jolre aliS 4y cunlite

paie 93 o5 )2 00,5 oy yai D ISy Wlgiee (cdlre) Joleo (938 licren dguine ol %Ol 4 &S dgudine Db
/B

S 5 Jolee A\$ Sgige Jolad J313 35 098 3,5 Jolad J513 a5 (soge pais Yo e L

iy (9 &S Cansl (3lie dlo s lod 5l Syl (g9lenS 8 po S Jalre g0 IS0 55 3lae dlge (gl Jole

395 o 815 05 mie Kl 5 i aple Sl il oS g

2L s) oo dliS Jlio oo 3,50 00 03lo ) JsSllo bl 4y 3lio o0lo sleo dbiS dpusls

129



(c) ketabton.com: The Digital Library

" e iy

gl D g 318 (Vg Gy Jols il oS 4 LSl (JoSle Al 4 cunsl (golue LSyl Jolao alS

sl JsSllo 3 38
Foxid Moxiol
nxa
el o Yo Mg LSl )3 (656 (leogs] S A (398 ey 5 &5
Wyl g,y Joleo alis’

S )5 B g 8 iV ol e S jg0le JoSle AlS &y cunl (g5lue LS ule Joles alS
Ll BlSg 0 > OH

1ol Jolee alis

ool o S a0 G gl p s pl)S Cluss Ol (JoSllo AliS 4 sl (sglune Ol Jolae S
i Jolao ALS

32 gl slasi g euS wiYs s Jols el Sed (JoSJle dliS &4 sl (golue S Jolro aliS
oM O jguny Gl S

M M
Eox =22 Ey = —Ltn
a.n " n
M hydroxid M, .
EE(OH)” :T 3 E g = aA;B

SLA 5t s 55 S o A 2y (S5l 25500 i (550 (g o) S > 85 S o Jlas a5
ol 005 45 L g okt a1 S ela 0,280
202> S Camd (50
b ol a2 g b & ol 4 alae oS 4,5 1S iy Sl 6bS b 5 1808 Jlups ol ) sl 098 1
o ol £l 35350 SsS Siel pU (gln o I 5] (6515 Y guazea 5 015 fols IS sln o2 (3
N, +3H, —>2NH,
V(N,):V(H,):(NH,)=1:3:2
2C0+0, - 2CO0,
V(CO):V(0,):V(CO,)=2:1:2
19,959l o8
05185 351 B3 53 39551 28,5 555 |y (B i Lo 332 099,54l 4 p UKt Bl 3 o8 056 ol
o) g 4D S A Sy (e ) &S I8 b (9ld (oagil (6)98 D9y )3 |y SwwlS e sy s
)y HCL e 93 a3 5 blotie ol 00)5l8 o SOL (2gpile oo S a1l (3 )18 o8
ookl il 93 5l g sle JsSdle p2 5 cn)polS poil 93 51 (ol J5Slle yo 45 Sgiie aoS g cdlie JiSUES

130



(c) ketabton.com: The Digital Library

o liay

()l 5 ylid e 4) OIS (cglue sl o 53 45 T o Jamy dpo 3 bl & (605 o o) 33,0 JSis
Sgdn Sy 9)355] 058 pU 4y Yo )55 40033 (e o wilos S5250 o JSilo (g5buno Sl

u.;uUa,a 9).359‘ u9’l3 U»L.ul L Ju)i.ua PNV 691:54,5 J.Al:u 9 as Ql)‘lf o> 6L‘° Condd aS 6)9] .)lg. JJLQ
A.Swa J.Al:uL);‘ adlxo L;Lm%).\é«.

35 5 JsSle s s ol 1 oolizal b <88 5 il cslale Joi 3p90 5 9,055 4wssp oI J an
33,503 0yl il polre Al atild 393 3 1y JeSJle 9,95 gl slaws 4 4SS w48 ol 4 bog e 3905 L,
sy Jloygs Laslps a5 1l 9,053l dae o318l 4 )] 13 JoSlo laws a8 55 woes 0l polre Jgo (o> 455900

Cawl 2241w

SolonS Jg0,98
o5, adlie pasld b WSl S Gliy gl sliad b 8 j0 B> polie la Jorows cand jl )le
Sy ol by 5l 8l pl Sy ST 5 dpdie dtbg LBl o 5l S dmdes L ) o il Sl &S b S
opuey CH,,CoH,)O,,CaBr,, NaCl JL“’ )9]" Dguine )Ja’
1CS o S Ao polis guand Cdl
rolis eogil il 5y 31 &8 50 (amd J5Sle (159 <80 S diie yolis I (S e had L)
rolie 51 (S yp shad ol 5) 3l dn 5 mletie <8l ol Clase |y ol Jgo Ko (59 (st 9o Lo ]
wloiee duwle H,0 1, 0 g H (ghad Jlo mlois I 1) <8 po alSiie
430,50 gluo o) JsSle (i Casl H,0 (gsliasS Jsoy8 shb o 02
M, ,=21+16=18
18g(H,0) ..... 29(H .
¢(1,0) g(#) =219
100g (H,0) ... x 1
i Cawl (Golue S yo 2 paie SO (gluaud &S pulgine S Colps

MCO, =12+32=44

%C = % =27.2727%

fJ9Slo g o3l (51 9098
S yo &S 368 (s paie 455 Wb gl p33 3 d5due 8L Cunb 3 o b g dguiue aB e Haa (S e S AS;
B shad olidd LS (S e SO (shad oS § paie o ol ds 4 g Gl 010 )5 LSS olie plST 5 HeS

131



(c) ketabton.com: The Digital Library

" e iy

o 3505 el |y S0 S, Jgorgh e o yo Ko s o 5 (52810 L el S o el polic 1 S
Al 3108 e ol oS Useysd ol 03,5 LS5 056,46 5 P43.6% I 5 dydos dols o3le o Lt

2l Jso dlasi m mled )] bgrye (oosil (g 4 amedi 1) polie (slo i 51 (S ym jdkaie ol gl i >
oS g ) S

P:ﬁ:1.4lmol(P)
31.0

O:% =3.52mol(0)

= bl QUi (p a8 a1y Jgo Slisd 93y
molO 3.52molO 2.50molO _ 55
mol P 1.41mol P lmol P ’

P:0=1:2.50= BO,
PO, :aS cuils punlgd 2 4 wSul 93,2 3905 Lo b
Gl B o joSde J90)98 0403)5 3b Syl b (225 J90198 pla Cowds shasd S 5 5l 05" J9e198 PO,
s Ll ) dlSie polis el

b g S s s ol 3n3m 05 JySlle 31, sl ol 0 45 el g S Jyors

g0 28l > 3 e | )55 he pse o8 A o (5 b Sapemd Jporgh J sk g o

ik Cusdy (J9SIge Jseys8 2 a1 (2028 Jsers8 slo (a3l (3508 Sl
P,y 205X2 = P4010
ilatee Syl b (20285 J9Slle (159 ]y (J5SWle (159 3)l90 (o )3 g pde 8Ly Sl L

0292 polxe Cygo 3 dm 4 ol 5l g mdjgl Canty odle (st S 1) (055 Jgeygh 1B o (598 5 4S5k
gl Casdy 392 POy 3 ©)ls a5 00le J5Sle Jgoyo8 o) 3l odlizal L 45" madgei 83 1y ogpiae (JoSllo (59

J90358 Sl oyl Jlte olging maled drslne 1) odle (gad S5 JoSlo 5 05 Jg0p98 51 lgiee e o
G opl palginele 8wl 91814 4 colus ] 3 CIHIO Jgo slo cos &S el CH,0, Js5g0
o (Shad oS5 4 o5l g maled BAs (658 s 41y e
Dguiws 043 a5l

1mol (Asprin)—9mol(C )

Imol (Asprin)—Smol(H)

Imol (Asprin)—4mol(0)

132



(c) ketabton.com: The Digital Library

ot Giaiy

fmoloise bad 8 ly by Jgo sl ol Jls

ImolC —-12g lmolH —1,001, ImolO 16,
gmolC —x 8molH —x 4molO —x
x=108g x =8,08 x =64,0,

1y 33,800 (golus oy ppl Jso S g0 AliS
108, +8,08, +64,0, =180,

sl Cusdy polis grad mled 100 )5 yo 5 (gamme Al & ppuds | paie 2 oS )51 b

%C:108-100

gc=60.0%

8-08H

%H = -100=4.49%

64.0g-0

%0 = 100 =35.6%

- poloies S5 2445 100 4 Goluo L &S b (shuad D500 xox l odlaiwl b 1y cuwsyd Clga

Aol 1l oy

Bgd b Jgo 40 b moloine )l ol AliS 4 i |y puaie jo slo grad i >
4092 458 54.50

C:H:0= = = =3.41:4.53:3.41
12 1.01 16.0
s mleine S (25858 e ) b ol pled Jl
3.41 : 4,53 : 341 _1:1,33:1
341 341 3,41
Lo L3 1y o3 S5 (225 Jgeys8 o 2l 55 (g
C1H1,3301
Ngd ol ol dlael U plaiae s 3y dlael &y Jloj U widlie (g liie slael STy b WSl cpl Jbs
C(le)H2(1.33)0(2x1):C2H2,6602 (2) oo
q1x3)PI(1,33x3)01x3 = C3H3,9903le. GH,0, (3) o po

'l Lulg, £l

S SoliesS dal

P bl sle JiSdl o o opl b pgl L3 51 Gilise Sl oS Casl gl 05 ggaree 3l )le (g5l dla)
i 8 bl

xSs b wages idgS 1916 Jlw ,» long muir 4535 kossel ;48 lewis, Lusd Jol b Iy
N9 055k (ol & o) 4103 055 s S s Uz 3oy 3 ((sleasS ady i) o pil oy

133



(c) ketabton.com: The Digital Library

" e iy

ol g 85,05 Lol & S oolol g o3 yslic b a8 51 el by gy ozl (slyls s bl dnoms l3lS
095l g3 ey Byo (He wlin) (cly oacl8 L g OCtet sacls plolpessl glp eIl cusn zily Joles
1) 95 S S 1] 55 atS ol oaels gutnn 3b g0 0dels p &y 45 ke o1l HE s gl Ty Ll

392 0k dulyl b ISt g dutne 3 gyl iV (6195 b g o g Sl (6195 pli 4 13,5

Lg 08,5 (obl b ol Jos ol & 03l plosl hlite Jos ;So00ls Lol (sslias alarly S St sl 5
P8 S ojke 4 by )8 Sl (ol pladle LSS 4 gite Us)SKee Spgo gyl il o8
sl o3 )3 ()95 ool (ol Bl by g sl i a1 o3 3] (98]l

ol 9 0392l sliasS Bl 5l (0980l 9o HE @50 )3) 598 131 18 5 9580 e (i b el .1
)80y S 5 by bl

CoS 4 Jaled g 039 Jlb (gglasS LI 5l 0 (98Ul cukin I a8 598 3] (S9,SUl i5 o aSegl 2
ol candjl s ool holes 1015 065 9 1Sl 818 1 19801 Yo ) a8 &S (slgagil 2l (Koo (slaessl
FSEL g gleesS a8 5 BT )3 w5l 095 3 1B 53 9 Sl e 1 it 4 e posl Bl Ablise (49 Sl
iy 425 S S Sl Glost b 4l )15 (198U (58)5 4 bled 5laS b

ol Sy ool 5 K03 poil b 09I Sy 3T 18 el 90l Jlal g s 55 leogil GsliasS S5 3
)50 G909 oS 5 Sleagil (Vg L8] Syl G it b g A 93 S

Sgde Al Gl solkeS Clled gl lne Sy SgpSIl i Bl S b g Sl bl pyil G bl 4

134



(c) ketabton.com: The Digital Library

ot Giaiy

tsbesS bl £yl
by ccdllys cid)lsS bl ((cllgSy) (Sl sl (B ) el by 5 a5k soliass Ll gl
(S Al 5 g2 jshle
AR
A5 g pSIlaiz b G ol 50 o8 helie | bl 23)S0 3l (B Vgl clly 90 e pliy oS Sl el
BoySU L (B oo gl 4S5 juaie puiB &y (a8l iy JFonts S0 950 &Sy paie Jgare (3:b) poil Sy
55 9580 L glds &Sm0 Sloesil o Soel ) e Lo coles Jlaml oo gy ol ily g
Al Gres b slo o
Dol (ke 3,50 9yl &gl i et e SIS ) (g1ST g 08 )l Cute 3jlne (998l Al
o (Soliog Sl il sla og odlil b 1) Soden odel sy (5 g (528 ae St 1) (g o0
3 ,500)1)8 bloyl 53 o0 b (ol alaly lausgs g 03903
b 09l 58,55 Bl 514 ol sy glo sl gl (5T 00,500 ST (o35l gl by St
w5 5 ol Gl bl St gl Jlie yled o LSl sg5 1) aes Sl 39 Ul ez s
23,5000 ) sy s o dlally) cnjl (S e JSiS &5 <5 L
NaCl. Jsis 1
(a) Na:15°28°2P°3S'(2,8,1)—“— Na' (2.8)+e"
(b) CI:18°28*2P°35°3P°(2,8,7)——CI" (2.8,8)
Na* :(2.8)+Cl™ (2,8,8)—> Na*CI"

—
[
~

MgO .2
(a) Mg:18°28°2P°35%(2,8,2)——> Mg** (2,8)+2¢
(b) 0:18°28°2P*(2,6)—2>0" (2.8)
() Mg*(2,8)+0™ (2,8)—> Mg™ 0>

CaF, .3
(a) Ca:18*28°2P°38*3P°4S* —2—Ca™ (2,8,8)+2e
(b) F:18%28%2P°(2,8)—>F"(2.,8)
(c) Ca*(2,8,8)+2F (2,8)—>Ca™'F,"

AL0, 4
(a) Al1:18725°2P°3S?3P'(2,8,3)—=—> A’ (2,8)+2¢"
(b) 0:18°28°2P*(2,6)—2->0" (2.8)
(c) 247 (2,8)+30% (2,8)—> AL O]

135



(c) ketabton.com: The Digital Library

" e iy

MIX Sl Sl S )3 gl sl S5l baa! s
280 32 0 |y b Uole MTXT gl Sl S (0l [t
oo s MU (+) ol 4 g 0ol cans g M pgl iy 2Ugal (6551 40fY (g5l Bpan y90 5.1
D
M +ionsationenergyofM — M " +e-
Sy Oyganl a5 0,50 Jhe X sl 4 g 48,5 |} M pgil lawgs sl o3l o9, X pgsl Js 2
55550 3 5581 3,75 55 2 ol
X +e —— X +electron affinityof X
MYX™ S5 el 5 ox )5 1Sy ol (Setliog 5501 3l 058 445 15 CI g M7 ] el 0l 5 3
23S0 ol MTXT i S a4 (g5 0 Jaleo (65500 dusgp cnl )3 gt
M*+ X~ —— M" X" (ionic Crystal )+ S 550 M™X™
S 053 3 S 45 LS5 (sl 3 Ly o ol 43S 395 Moe cadls i3
oy 98U Sl @ eI M pgil (clpy ol o bl (50 sl @
5 Jo Al 41, M ol Lawgs o o3 5,250 15he il B X oyl sl iy 2l 9,80 s @
Sgdae X S5 el
uwyby‘ 55 stb (HA sla dUb <955 ) »)‘3 8 pols Sygpp i o «-%Lv S sl es»‘ onle L

Ngdie ol LS e St w‘e Q‘}lﬁ 289 Ol S 5 50 °)l¢*e gy Slucy u’se.‘ &».‘)
13b S Jlia S Sy dlSize sla gl o 4l 098 4SSy90 1 S5 Jiw)S b 56l @
Sy S 4l S 551 )95 2 dgdne A ob S - Cunlpiin dal> S50 OS5 )l

ol S s l o 4l 058 9 Cunl 3bj S e syl AL
2,50 X poil 4 M pgil | 0,80 Jol8” Jlal csly a8 X g M jolie (30 (slo oo o iy glis @

(sl OUS o oles
S st wsd Sl ail Sl 4 58he Sl L wiles S 5 o3 el L gl ol
09N &S o g dlse By Culin amsee S8t il 08 (B colin ]y ol Gl e S0 sla Cooguad
Sy o oola dels s Sel Gl e 30,Kie asuie dlge pl 3 S By bzl bl g
03905 <8 o &Il kgl gty 3 105 Wigye g slad 4 B g3 (o3l Ll wlie g wlo o o Lol il o

Hgdeo 3y JUl el
13 48l 015 ablal ] yolxa (sloggr] bamgs bn ol 51 Sy sl 005 45l ln 0] 51 4 el 00l
55 B Sl (ol 068 Lauogi 125 o391 (598 03l (398 Sy ) o (gl o bl sl 098 able Ao )l
Q5 4 555 3n sl & Cul osd 0ol ille gl b S0 (el gt al 8 o 0gdle igiae e

136



(c) ketabton.com: The Digital Library

o iy

JwLQeTu93U)‘)>c\>)bud)dAJ49 s""“’ WLL«@QOMU.:yTuLS)A

Sl b s goitn plaio JIS1 (e o sl bl Lo s, LS gl S o 500 o
ClI” g Na* b oyg) 5l (S n NaCl s,y Joloee p3 el (xS cawyd JSKb 4 Jlas S <l)ls NaCl
SSon 32 0al b gl 5 Sl a5 I Jsbee ool 35 e b Jy sl S5 e e
e |y Na* 500 glo ol 1wl o9l o (US5) wles Gl 1y 11l (gl mdgw (gl g 08 Kodj
ol dgdine JSt5 3,50 g0 o8 po g plaie St b (il (585 )18 &S (g ds plablo a3 45 0350

500 oy s 5 455l | i e plassLe

OBl Jo lp o e 6 Ol der 8 gtie Jo 05l 0l old culad oS (o e > gl LSy
gy oy (S92l LS o

:(Covalent bond) cilgs b 515l alal,

Pl 93 o 9 oy diz b S5 b )5 S e aes > cllgS bl o485 slotitig 1916 Jlo 5 s
Jee sobo 2,880 STual ) (Sl S S b gl 5l (S o Spitie (G958l 0)92 S G900 )3 e Sl
Jol 3 sgb & CL JoSlo sl 09U 7 il 5 958l p3) 28 )5 a8 (T )y pgil 90 oS5

oS TEe0le )
h T gyl
S it g S oy i

S5 ) sl 35290 9 D31 g ySUl i s S e (S9SN i G CLy JgSloyd oS dgude 0100

Bl e b JoSlle )3 iy sla 19 iUl ds gacme g 13)Se e Bl (sl (9l cllsS ala,

G dw g g baulgy oyl b 60d S8 (S 5iSUloygx Sl 5 aBll Wisd S 5 sl ol 4SS 00 5

2> LS5 dlaly 355 518 poil 93 (g St 59l 0)02 S B aSS Djge 0 (Jg gdne JSU 50

dguiee Sbml ()] el oy S itie (S9SN 09> dws JoSle 5 Jlte yob Sgdine Jols ool b 45 S i
N + N> NiiN:

Do oS5 al5 aw abaly N2 JoSbo sy ol @

OlSye 5 Jlo yob dguie S5 35 godll llre (slposil i aSh gstan sloogsl o kS 4 cdllS il 5

wyiy BH,,CO,, SiCl,

J9eys

Slo Jsey58 )3 azsliy Algie 0ad Clus Al slo s xSl olass (g9 | paie S (292 iy b (o9 lleS

s (3)Bi 1 (4)ST 51 (2)0 5 (4)C 5 (1)H Vs Y

P b cdles aaly LS5 by col SoySllnl b jle G s 3 098l piles Sbue ulul 4 aSilosl ]

M3 oo alols 1 Wb kgl johaio cpl (sl o Lilue S9SU slo ol (pl Jidgy pleS” Silue cutly Jlas

137



(c) ketabton.com: The Digital Library

" e iy

andly JhE Jlaygl 1 9yl oyex cpl dimae S5 ) cdlleS dlal) a1diS Jro Siade oSl oyen 3,5
o> (Ui 3 sl iy @ o JsSle )3 0slS sl pl o dlally aiblioe gl Cilises (lile (s g
o X Gk ] psil o sle (9,800 4S5k gad plgl Sl & plgzie 1) o 01935801 (3508 Gl gudie

s Ol 0 ]y 500 ol

B g A o Cllgs daly LSl GYL yge b )5S
28l 98Il cdb Ul ol pS g b sl aily by ol JlwiS b 2L B g A (sla pgT @
o O Bl a3l 4l S)p o jligl Jlusss polie aSoloj | sigds (g8 St el g 2l
Cl=Cl Jio 5o |y cllsS alay
A cdlsS daly ool 228l b (53216 gl oal 5 sobue 4L B g A (doogil (B cuiie @
4 pgil 93 Bb 5l Spue SgySUl i w3l (Golua pgl 9258 (B Cuiite aSilej 2guine 2] B g
s B g A (slogl 5555 5,80 aSile; .2)S0)] 8 poil 93,0 5l (golano alold 13 5 00 (1S 08 (e
2l By o b B pgl aSjg0 0 bl Vg b ol alaly el (g 00d JiSts ]y 51 gl
& i A iy e g p W5 ATTBYT ISty (lab s gl o 03U A pl 4y
aitle A7TBYT Sty b dlaly @il 3 051 Sy B sl
13S0 bl |y yut (651 (spaie Sleegil o3 0yle 4 23,500 (5 b Bl el (gglaS bl S
oo a2 @i Bd Sl H, JsSleys |y cdlss” abaly SS90 sl bl 5530 (slangil o 4K 4 s
S
g i 00 )l ol JsSloyd Sygaty 53 & sl 013, St i S g 00950 S 5l gl poil
On &8 sl 05 et 93 (g @85 Sb 098 J Jl hlite oo g9 (S (LS (g 45 Sl 39290 (958Ul 93 4
098 Al Sloj H,y (p2gyhle (JsSdlo b ()5 ol o s 9 by (59580) (e adla sl 058 5 (98l 9

(oo alasly Jsb) 2iSo cllan (g5,0] a8 o oyl 4y sl axsly 8 3l 50 oS i g g o
ol odd 00y i S )0 atwd e alol b dlaly (650 (Siwsly

S D90 JSB

70 il & cul 0.744° ] dal; Jobo 5 103K C“%w; 39> 53 daily (6551 g pile JoSlle ol

ilakee pi 55 39 Sl COUS 155 (651 i L ol o 1S cyllae

138



(c) ketabton.com: The Digital Library

o iy

1CdlgS LS w0 yolgd

052 (15) Clh 0ngS 5 () Bry sl (1) Jio a3beo 3950 (S35 o s 12 40 551 S S 5o
Wl p5¥ 208" (65,00 gl (il sl iloie oo udgyuily sl 058 cillss’ LS o gl JsSSe (3
ol plo cdlgS @l ye bl b a8 Ll 5l pan bl 4 cdlgS Ol o ies g wgd @yl Sl
Sl o5 By ot la b ol lisen 50051 (sla ()95l

ol 5 0395 B 55l (sl CallyS (sln JoSIlo Ly ol oo e b slo Jle SIS LS po 51 o5 o
Wgdao J> CCL,CH, Jio aad yé slo Ul 15 cllsS @l o kimd b pbsl ilize o b s

Habuly o2 el 9 o9 CllsS) Al 95 by
ool gl b Jonlh by psbre Sl Sl le ol Bl ol gl USS S Gg Ul el
o2 by iV sl 9l g )l sl e b &S cla el o5 ya 33,5 34 POLARISATION
& Casl 2)55 B sl &la (il &) G Sl 53 b Caslur 4Sla il & d9e 01 maled dunlie
Ao dtn Jlite Joo 5l it b 095801 (B9 2,65 slo oyl 0 oS catsl yal ol s g il N Sl

o1 gl ally S 392 (IS5 (092 sl 4253 eailsiee ell 4 &S 2900 gskae |y 0asl uills ply alle
ol L3 )8 &S Wlgie
by Jo yobo cAils S5 iz iz Slagsl o gl 45 bl Sl 50k a2 4 Glej dll, (@
3 el =1 g+l 4y (sho o @l 1t 328k gl b WSl NaCl JsSle 3 CI 5 Na® o
ol Sy AP 9] gole s coul cdllsS Wel 4ICTL JoSdlo 3 CI™ g Ay dladly aSJls
ssb) 2l 2,58 gl glud g S ssS gl oS 20 1) 3 Sl el s e o dlaly (b
o1 g 43,5 awslie & AINTMg T Na® (gl glai o ,a (Sw slo opgla o 3 @I58 e
it Byl o3leul (ola 9 Suilue S8 glads sl S5 cuto gls il b AP oS 4die
Sg3 il o] )3 gl S B 33,800 o] sl AL ol )8 glad 5 S5 il ED Sigtes i
s Bolar 1y yglme (sl (ol 9yl eSde (938 B 93,Se o sl ol il (o> 5 @il )
33,500 pintl g 5503 el 4 355 Jooxio |y cpiuoli 3 g S5 s 5 LIS,
ably Sl oS ne ol 4 03,50 g5l 05 B3] el gglaie g ST cloogil ) slge JoSle JSiis
Aol oo (JoSle S5 (651 b gy (g3l plir 1y o ST (g5l St e dgie ST (651 g9lesS

. Kj . .
Siploize ol Kca%wl Ls %101 a1y daly (6551 Jgons

139



(c) ketabton.com: The Digital Library

" e iy

o yob 4
H+H —>H—H+103.2Ky +431.72Kf/
mol mol

Condy 5503 poil 93 lo JoSllo sl 5k |y 6551 S8 (s sl H = H - (55,31103.2 K%w; ol 2 b
e
ably Lgio g5, 5l opéy SICI, H,O,CH, Jho yob sl axsls poiley 5 juie aSla JoSllo ol
koS daly oz o2gsble Skegl ol g )8 pgl &S CH, JsSle )3 ablatse odlisl (g9lass
gz dulee L S5 ] gskal) (551 & conl 39290 C—H

C+4H — CH,+392.8 Kealy
39 polre C—H  (golaS alal; G (6551 b moloin Lasly) Sliss 4y i 1) (6551 080 (]

C —H :392,8/4=982Kcal

LS oy |y dlaly plSocisl (golas 1) (655
fSglaS daily Jobo
S5 oS caS b dgdiedl (g5keS Alaly Job pb 4 dimane ST ) dail) aSolpegl sla dn ( alold
O @33 S 0gh (liored 5 s dud G 183 sl 098 15l 350000 (liaS by oSt blu b pgil 0
35S 8 Fatad o dlolh (K5 43 s pgil b 33,500 el L 5,55
5> s JoSllo )3 abaly Job Jle job simde JSis | alay)l o5 Cons Sloogs] Conluar 4y ditanly dlally Jobo
Dgye 08 oS s S8 (655l 9 Sy RD,,K,, Nay, Li, Jdl olils gl
aly Job o oo anl yioS 415 duw dlasly &) oy g3 dlaly & Canns o3l b W5 Sy dlaly Jobo
cwl C1 =0.121nm g de =_, 0.135nm «dl, , =01.54nm

fewd ¥y 4l

(sosime bolad o agl; 5l jle iy agly 20,50 pasude JiSle glad leadle by (wiVy s
Gl (g ylez b gulys pladlo sl o e J5Slle Jle sl djluse Jog Ll poil (slo i oS o
sl 109,59 4 (g5luws 5 039 (L dlaslyy (slo )92 51 (S 52 (sl Coolitol oy g

:4]9.3,9) Cus g0 § (309 @L&ul
sl plS o H,O ¢ CH, NH, b JoSb  Jio job widle)y cas b solitw! cdleS by, el
Mblge pasidie g oeme Sslaily sbly) bl cdleS S pe pp coi (ere lline pasidie sbly;

U_S”ISH )9 &S Cnss ] )'l Q)\.{.c CaS o Al Cus gaiio Lgl)b @195 C;Lf),o )‘l LS)"S Oldas Gl el
b 15 e 03 g3 Sl BlEn Joe 3 and 0233,5 ol atigd a5 o3l 33 ot &5 S i

140



(c) ketabton.com: The Digital Library

o iy

9 Syl 3935 & CH, 9 Ny, H,,H, do3ubd & Jg Slosds LSS 0y CH,,N,,H, sl JsSIb Jio
ke g o &

95 008 e o2 4 g Sl D290 Cussntio & gl S po > )l 1) Llis cgr 3)l90 55155 Sl LS o
sl aliol & dtinly By gl oo g atlatie Jor Cuolitol o b sl 5 b (9035 aadgS (Sl S0l a3 Lo
sl Na'Cl gl JsSle )3 sigdue gonio o0 & 9 Ny o 5 & (Jy duled Jos 598 b 5 citns oS

g Sma ot N O g NaCl 1Si5 5 Slgie 03l pbool 103 b 01l lize oo )] alSiza

Py ole Loy 1921 Jlo 5 Jg b il codd s dlal, (oo JS5 S o Ay g5 ol

JEgl o 5395 odlel 53 pgil b | JB& Syl g pl o By S0NT G980l opsn ol o 4l dla]
05 oind aSegil 33,0 3b i35S b ygeST Ugd alarly ply w03)5 JUil 0 Sdie (SgySIl o)9 lawgs (JU
HUgd dlayly gdne 0 05 1S b ST poil ply cunl (JB Jlo)el (gl aSiosil 5 jUgd poil ply cuwl g,
0855 B pgil g 3l51 598l 0y9n otimd b JLgs A posl i )5 a5 dguie 03> ivles A>B IS5 a4 jginS]
)by el dlaly (olss wn g (ol daly (oIS ob 5T lgd dlarly Sgdie 03j0d 9yl 0)g2 5T
H—Zl\f—H + H" — NH;
H
Jos 9y oyer Jigd oz (L) 5 59,80 o) 5tuS] comn Mn*' 3o ] (atin)lsS SlSye
M"™ L —[M — L]

(CllS ol ik g ookl bl 4

G5 uden jl (ohad pf 5 ohb sl ) Legl slo din (i (SoySIl COUS S g e cdh s o L
Ll 5503 o)l b 93,5 g8 Jblie ISy dids 93,0 &y s Syt J9 S0l i (9 S0 1l 4o gt
|y oy i 25l 4zl 8 alols S 4 0digd oS 5 poil 93 o (gl i | St g SUl 052 39Sl
Jbe Sgdn JSiS uimon o pgl (o (oad e uly) anled (o 3b o gegn b (Jad el

cL,0,,N,,F, ,H,

Catio pdg caliseo I LbU yol Cpl ddlye (aad ((aise polic) b g goill calises sla posl o dlasly OMS
polis (B Cudle o gl 4SSl o3l o 21050l Sidgy )l bl 4 adle ol Cuslur g polie (B
Sl o dbly, Jal Gl cla LSl ) Jleyeb gpe b Seol Byl alaly o3l lage 35,500
2 el b i daly 4 Sodp (C1=0) abaly g o8l aaly 390 Sool CLO, » Sl >
&ly Sodan I d alol Sy o 4l 295 ilaie ool (il g Cute gl gy JB S b la Sl

141



(c) ketabton.com: The Digital Library

" e iy

o5 e Aol 5 0352 oo Ssam b e 5 St sl ol JB STyo oS it sl J5Sle 5y atitls
K op B Cutie gl Ayl Blay Siiie J9xSl oy H—Hal b JoSJb o aals cwl jao
H —Hal’" n g Wl (Yl (e e @ly Sbml Col yol ol g dpiie S5 cgle (iny 2l

Ao dod LT 4 alie gla JoSlo g by wlybla ol cla JoSIlo ol plo

P M=el el o)le 019 Cml Jowld Cingo jl le gaomo 0 JoSIbo by g dlasly § gy (udad jliso
4S9yl zyls =€ 33, e L (slod plis 5 conl (20 cuadsS) Chm (] ssly oS Jowls cinge M bxs)

U5 55T 00 s Aol Jgols Jobo 3gie 03151 yza 4y 4 sl Jgmld Jobo L g il 1602107 4y golucs
gl g b b bls)l o wa b cla pgil By cla Cudio o @iglés aSS] o3lu] ya0 sl Ldie g Cute sla z)l>
295 Jopls Ctoge lawgs alal) y aogil iy (sl JsSlle 50 0l (oo S Jsmls Citege A3l 3y5 ol
le sy bilyy olod gl ol Cuoge (5)55g qer ool I (S g0me Jould Choge § 23,8 e et
fJoSIl (s (51 098

el plly el 5 mlo sl Cbs ilgice 0391 39290 dal> 5 mlo G5 (38 b dw 4y plad Cunl pglee sy
Aloise 3L 55 (Condensed) oSz s

L 358 slo b 5 cadl anshy sg2g 598 sl b I (o & Wlgie (adedio g (ame Ll ypd v dlge 5l (S o
Mlgiee 00 pS 1 b JoSlo o 28> 9 Ll (sld 058 s cuily Jlas o

e plosl Llite Jos 55 ,5aden b diilus gonie LYy Ll 58S 1, 5 €O, H,0 ke o JsSllo
Vancler. Walls. force _uJls,sl 5 sls 068 plo 35,500 Juas] cdls 5l ol Gl ool cacl o5 b oS
9 SIS plass 45 03905 Jos (A0 (59,20l i) )i b 1o alold )3 b g8 ) 3)%s b 3> 5l 098
Ol 4 (alsS Milue uxe (sla Cuasd (gyls Sliels 5 Silule cilS 4Gl ) ailue ledo opl sl Ll i S
o JsSle 3o 51 e 0 S5 5 b 5 b 0 el a3 5 sl 058 lga sl JySlle (5 45 die
s o oo o 4 gl Bl

S35 i 4y b JoSllo a4l clo og8 il ond 4l b JoSdlo j a5 (b s )S) Slisls 5 lagle
igled Joo Blite (sby Coliiol 4y g (golue o b JsSllo (g @85 9 3l (sl 095 45 djls

el il (sl JoSlo iy g alold A2l 055, g ol 2 S > (sl olile JoSlle o S
)9S do Sleslad sluas Loy oS 200,800 Jozio |y loskas ) Sosed b la JoSIlo s GlS > o 51 )0 a5 009
S 3Py ol ol g s sl og (i b oS’ polas sla JsSlle Jg e 40l (g0p> bad)lile &

Wigadao i [} den 51005
il 58 Wl e ol 5 slo 058 ol L 5 0351 05 B & Cans o S5l (o alols Clalo 3
b Josdle 4 Sl Sl 35l s sl (oo ol (0 S o b Gl Sy clule ¢ b oS
5 5% sy (Ko Slale sl JsSilo 35l gai delias |y syl 5 sl 058 b anle 51 s L S

142



(c) ketabton.com: The Digital Library

o i dy

sl oy 56 & 5 3905 @) 1y JsSlall e (sl 055 150 )5 elo s 55 o8 sl J5Sle o 5 5
5 Lo bl |y (il S By b JsSWle 5 0395 39550 slb J5Slo 039y ey <555 dal> plual
Aile (g yrol b JoSIle y aliold g aily ol cuenl Cliols ;3 JoSIll o (sla 048

' ISl o W 858 9 (S9keesS bailyy (o SogleS
e Cellas )3 L 45700, Se bl b pgil (o 90l (3l S35 9 €85 g0l a3 (skeS” Alally)
Yy L (59,5805 5wyl ] 53 4SSl (9,580l g sl cllgS g Sl Wilgitee baygly )5 9 ol
107 cm G oogd pl ool sla JoSle (gl p azuls wileis Jas olisS” sla alold (o gy Wilg (sl 048

bolg) b b JoSdle G sl (65,) aslis 039 canns JoSdbe o sl 068 Coi i Cproe Molaine oo
sl 20K7,-2 5 40—10,8400 — 200 & (lue ca Il b ully,l 5 (sl 05 4 izngpiole cllss

(S5 i 1 ] Sl 035 A5 i S Slge dnsd 5 Slale e Sl Sl o e Joo Jlns
Alie 30,500 Jbu 4 wle i 4 gt a5 wlo (JoSlo s 4dls 098 23 5 ,E oS Cusla
5 A5, ke Ablow HIAS 31 ulgyails (ol 068 Jlade (sYL &S sla ,4uS8
3w ol 4 03181 o0 asslis cunl IS 31 (ulg,uily 068 jlade 5 cueS (cVL JoSlo ;D 39390 (sla yg,STl
D900 YU 5 b JoSlle (g ol a > ol lage a8l jider s (9958

CH, Rn Xe Kr Ar Ne He s 35
10 86 54 36 18 10 2 (e) sloxs
112° 211.5° | 165° 121° 67.2° 27° 4° (K) Vg Oyl da g

5 005 S5 gl gl g8 4 o JsSle caslus 505 S5 b 2 JeSello aliS b JoSle Caolus 1T
4 o Gl 2l CLH o) osn Syl 423 aly il dpmo 35 (e ©)lpe dep ol o
ool 3b CF) & cons C,F, o> Oylys a3 > €3y fwedp CH, =112K°,C,H, = 185K° e
C,F, =195K°,CF, =145K"

1JoSle oo B 058 gl

08 ol chliseo JIS o s Hlai o b &S latie Jos pilad il g oiad (gla J5SUle o ullgyly (sl g8

i See e p 4y b

143




(c) ketabton.com: The Digital Library

" e iy

Jemld— Jamld bl Jos (a
1ile LS e JoSIle Jlie jobo taisly (b a8 oo Joas (slo JoSIlo s Lo a8 645 1
S By blod Gl s cla JSle 4SSl dgng b sl dad sla JeSle (clyl> 0 ue9 HCI HF,SO,,NH,
plosl g oSl S o po] (Sl Sl gl 058 5151 ullg,uily (sl 058 4 039 Jowld (slyly (Jg )
Wl Ciingo (51> a4y by Jould = Jould (sl 098 CunS 30,500 ol )S0n JoSle  aie

b JsSle o ilie Jos ojlasl loge a8l )3 JsSdle Cinge Joy (sl 4ol o)l yop )l JoSlle oS
glo 48 G Jonb — Jsuhs blite Joe s 0 o5 il o ool ilotie Joo iy 068l b Joubly

(London ferce) s s 248 (b

o 5 Ar.Ne,He 35l aogl o slo JsSdlo N,,0,, 1, ClLy 2sslo (oad ié sl JsSdlo e 055 (3

et oo it sl JsSlle (o5 50 (sl o5 32l ped (gl Citnga s (6 odad et (sl JySll
on olleyly cla 0gB cud d9390 p cd¥s a5 FOritz London sl oo buwy 1930 Jlo ) mlese
b5 it el J5Slo 3 () 5 olal & 3505 e 5 g laige el 5 o (b e sl Sl
293 5l 09l g pgil S e Sloj glae 433,51 9 039 S j> 53 dtuan SBLbL 4 b (9l posl 5
101 wisSayd b ysSie Jould coslitul 45 o3 LS |y goblind Jould im 35,5 J3 Jamh oy JSiy
S 098 Milled (culd Cinge Jouls Shl> (oS 2s sl JoSlle Llod (pragy diloine a5 a5l (B ol
Jowls slul b mlese b ;5 (dispersive or dispersion force)  uiwym > cla o068 plo I, ol

Ao pbgl blize Joo Soan b solad Jonls 93 (gglesd sl

S e sla 39,550 I JoSllo plas 13 15 el 3529 cliciiol (pgds o JoSille ples 3 iidhuo prd sl 05

Al Slgyl g (sl 08 sl (sl gnie ISy s yd (sl 098 b i slo JgSalle (gl ] 36240
(Jgm!d gy — Jgm 1) swiS il blio Jos (€

&S ohod e JoSdle (B85 1B L s 0 Khe g (ghd e g (ahd gla JeSlo o Jlie Joo g9 ol

33,500 il (b (S, b JoSulle By dobs )3 sl = 0 ) bt Ciage gmld Cansd

e e=0 e e
&S Cuwl by 23,500 Ojgo (uiS Wl Lilate Jos B Jesdlo oWl Jawld 9A JoSdlo colb Jowld s (s

oS 8 S5 s b el gy Wl g5 aSalond] 51 38 ol b (ol slaeial e bn JoSlle ool
s Syl & bogp o puanyliny ilise o plis Iy blize Jos g5 ol Lam 2 Sguine JoSollo

144



(c) ketabton.com: The Digital Library

o liay

s Sen Bloie Joo o3l S gla JiSle o 3 2l Sjpa blie glo Jos (SO Sl s
Lol 51 (S5 2w &S loine Joo 00853 (sl 098 jl 95 dw pa b JoSllo g blite Joe ) (o &g
aw (il (S0 o zex Jols 4 (golue b JiSle (e (egame (4, &5 Cunl el e ) ddlie (pune
o b g3

E

total

=K

orent

+E

indue

+ Edisp

5 Jswl> e Jould b (Sl (6550 E, e ol ol 561 e o907 G551 E Ly G55 a0 88
dlwo 0 sl ogd LS D 35 Edisp

U5 s ol JIS 51l (9,0 ol JpSille a5 JoSile sl o5 sVl S92 005,53 S5 5,5
Conss (9 pSIpl Sy isb slo JsSllo ) axsliz wloine p3U (dun s sl 095 (VL 5 b JoSllo
D5 Oy yudny dilag 4 Ble g a9 oUsS sla JsSlo &

s (gl 058 14 5 0000,55 Dbl LW sla Japly Wil azily HI8 \SKosen 5l a0 dold 3 JoSIlo g3 o5
S (o8 Jos 0l oy

20 Sl 3 0,500 Jolie Jas (sla 098 )l sdes o)y (s5lesS (sla amgy ;> JoSlo o (sla 068
Pl JoSIl o blite Jos (sla 058 Lbguine Jos Badue pbul pdaw j aSoMoles o i8S o o Joloxo
SIS 5 JSe (St Lo K238 3 45 3,500 5wl 3,50 5305 (6 bl 51l )
ol oo Yo yrorl gy SleosS 9 WglS (leonS

JsSlo 55 o Lam &8 s LS5 (g phle Ly 1) b oSl (g Jlite Jos slo 058 slo w5505 | (S5
£y is Sy (Sujh ool > mapila by (6l b dpue ol JsSle Su D 5 oa a5
JosI Mol Jlie jsbo e Mosil g (odaw (ST wum g3 (g2 9 093 )l 42> () Wil S 5l e
opf gl oo

@ by aS )55 yole g Wil U1y NH, H O, HF g 9 ©gd Oyl a5 )0 gadge cpl 4 alaly o
S I 355 (o 9)S 3 &S N g O.F o pgil & d5iue 00 o) Sem S5 53 Wigdin 09)5 (e
sl g Jlie Jos (sl 098 (g indpe S5 ) gyl Laly) pliy b JoSlle 5 aidlie aily (B
laize Joe 3k el slo

145



(c) ketabton.com: The Digital Library

" e iy

P JX I | PIR PRE

(S9lesS batly ) Cupdad

5l aSilej | pogasie Wil 0dd zudgi (a0 (bl 9 S )98 5l olital b bn JoSge (el
sl cdllgs Ll (sl oS sl

3,5 L5 )5 wisle cdllyS Ly, s plS &S H,0 o NH,,CH, b JsSdlo wiin slozbls oS
@l ot gy sl clsS Lalg, (sl 45,505 sla JsSllo 5 0)Siite (gla JoSulle 4 Souino 03 29
Seidon w5l Sl 53 Loguasis 3)lge 551 )5 b JsSlle (o dw sl laiblo ] i s ot
S00b5 Jgy

o JsSle putin ol 55 iy o (0,580 3lass & b3 s JoSle ol 51 6l oSl lo
68> s pli Jage 31 o3l L o JsSle (S35 L 5 (o olotil 205 o (55,580 e 3105 4 bl 35
o 0)9> Wl o0l uniw (Valence shepp electron pair repulsion) .s¥y 59 sla o9

lo lazsle 4 e g 03905 @3 1) 505 Sy & Wigd L yls (ol ] Cosey Sz Sl 5 5 ke gyl
335,50 b JsSle Cilises

ly ool Joy c19) 9 JsSle (qmtin laidilos oy 53 oYy (59,58d) (ol 0 )93 285 (6005 390 jl edlatul L
15 1L 4 4iSao 63k Mo dblal |y (555 0 pgsT Lol 45 31 gyl oygn 5 & (sl dlasl, gyl (sla o5
shans o

ool J sl oot 5 25,500 Sl 8 Syt gl oy 5l iy do s &y o JpSle qutin las L
2 35 JoSle ui¥y ayly 65550 poil ST (3950l ope SISl i et 20)See Bymie ol o it
S e S £lo sy bogs Gyo Able 350 pgl CH, JySlo 5 5 0)lS ps Jlto oo blaiio
asgly o8 15 s |y Jlheel,s olas olezsle b JoSulle ol ol dlay las gl Slis oS sl 033,8 dlols]
JsSdlo 5 65530 pel NH, JsSdlo 10 N opmaynli pgil ,So0 ils 5l sl 109.5° ] H—-C—H
JsSdlo )l o dblol 15T g i 0y Sy 5 O abayly S jite g xS0l 05 dus Lausgs &S Cal 5s5o

e 107.5° & (gglue H—N—H sl b (el oy plozsls 8L 4zl |y Jnl s olisd slozsls

S 0dd i W) 8 (S9ySl 0jgx &5 Cunl (gpsb (SoySIl sl 0)gr (&85 sl 098 (38, M S
0)57 &Sl > ciletee Joo widlie bls)l ) cllss daly dawgs ) Sosenl o5 pgil 55 (g &5 Cunl (o905
99 80 Cod Synbe i olall) S9y8U oygr & (ne ol 4 adle 5 e pgil S 4 3l ST g S
950 052 gyl Ayl dlso (63550 poil i poil Ko VL g0 ST SSU 0y Al )3 03 pgil
o oy 9 0ygr S i 5 e e (DS B i golarly 9yl o) 4 s a3

S Jlosl )So3 VL (gglarly 980 0y 4 e ) iy @5 sl 058 S]] g Sl

146



(c) ketabton.com: The Digital Library

o liay

g8 Al 1200 (s 0,9 cpl oy al; a5l & s 900 oW agli b Sl ola 0yen oy @8> (sl 098
s, 1800 Ol o angly & WiSo Jas S9ySl gl 0y o 280 b 098 1y Chrs Culpd pd cunl

ilagely 3 ) S e 5 ool ol Galiseo g, (elb )53 oy @8 058 398 lla sy, 3 L

958 0yg < bl oSl 0psn —(golarly (958U o) > (solarly gl o) = (solarly g8l o5
(311 9,50 092 =3l

Dgdine 48)S sy 4y Vg S9ySIl slb oygx 185 (55905 ity a5 3 b la el 5l JoSIle lazsles M

oll 4 58 el 3 BeCl, JsSulle BeCl, Jho 3o 1, o JS5 JsSlle AB, U5 JoSullo
Sobaly F9ySUl 0)5293 bawgi Be (53550 pyil a5 cidlue Cl=Be—Cl plaidlo ghls ugd Jo90
b 3] el s B (8 ) S st 239, 0yg2 g0 el 0,15 3BT g iU oygimg sl o abla] (5 yiite)
sl Cuonnyd gl &S Canl (Sae Sloj ol 5wy (6ol d Ll o @8> (ola 098 b a3 515 jgn

13,1800 Cl—Be—Cl aygly 5 45,5 1,5 Sytan it

i

Syl ) b s pleble )5u cdbs 3 BeCl, JsSillo oy

1800
Cl - Be -CI

opfg HCN 5 CO, jl a5)le a)by Jod laidlo o5 o sla s

JsSdlo g5 ol alos 1 BCL JsSdlo sl L5 1) pdas ilio ploiblo o5 4B, IS5 JoSullo

ol 33 o los el BCL JsSllo misd) 6985 olol 4 sl
Cl—llfe—Cl
Cl

A1

blone (cssbal) <5 e g S oy5 4w Lawsi 23bue JsSlle ol 53550 o5l B psil &8 BCL, JsSile

b s by s e pleble S JsSle ol

180 Cl
Cl L pA Cl ]
90° 900° 120 120
vj;>\
Cl 30° Cl

_ cl ‘
Oleidlaw 45 005 Koy a3 3 1y CH, JoSlle Jlio job )b 1) Jlhsalis pladle o 4B, JosSlle

51y 3 UK s Jsge bl & 555 JsSle
H

|
H—Cl'—H
H

147

i1



(c) ketabton.com: The Digital Library

" e iy

Wsize JsSile ) ilgn bl sshaly S5l o355 Jlag buogs 5 0351 5350 o5l C gl CH, JsSlo
il 4l 1y s el e lo I LS

H

\900/ /109.50
900 I H*— C (\y
0 \\\\\—’\H
H 90 \[_‘[
C
&0 g Gl L Jyadl 35 yloss Lo

Fuer CH, JsSle lyy leidlo (e 1 g 039 (500l il plaidlo )3 @85 (sl 095 oS conl sl
5jlso |y EMSYI (ggluio clta L pIIS b 45 039y dgmg dus (slyls 45t Sloiiluy o ytenl s bluso Jaione
el 109.50 & golue H—C—H aaly Jh> 1o o 49l
sl L3> Sty JoSllo ol s el N, sSlo plazsls I
H—y—H
H
9 o) dw alex I SgSU o) Yoz o Blibl & 4 039y (5350 peil NH, JsSille )3 02900 il
Joxels ploblo cely Lad ) (oSl ojsn Jlaz ol (8,5 )8 adlie 331 9iS0l 0)e2 G g (st
Sl NH, JsSle b 23,50 o) cely gml s slo g8 51 (S 0 ol gl o) 6 cdgnge 23,5
250 3950 |y (el JUsS 615 oot
oledlo N (6350 poil GlbI & (3] 0)2 o5 (solarly 0)0 aus) 9580 0)52 Yoz (55 g 4SSl 2925l
M 107,50 4 1l 109,50 500 Jlasl oS H =N —H ¥y aysl; Jg sasne oS5 1y sl
o oIl @83 695 Udge pobel 4 lee il 107,50 6 Yy gl s 45 i boxis] g tolis
_ sy Sl oy o @85 058 51 )i skl sl 09Ul g Ol S SUl e ysn i @0 (sl 06 i
i Sl sy (998Ul 0y
bl g oy —gskally 3958l 0ygr > Sigolarly 98Ul 0y —sskuly (39S )52 >
gl (35 055 4 e & 0105 S35 Koden b N—H  (golal; 59580 0)g2 gg9e onl cudly Jls o |y
23,50107,5% & iV
H,0 JsSolle Jio 1ilas o151 gy 0yg 93 sl 4 4B, JsSolle plaiile IV

3,500 518 0 o550 peil Blbl s ol GgiSUl )52 93 9 O—H (goladly 39580 0p2g0 HHO JoSllo 5
H
a . - & . . \” . & 1 “l
SLbl a4 S9ysll 0y jlaa 635 e crple )b ';H IS pwed el 4 1,0 JsSle pledles

148



(c) ketabton.com: The Digital Library

o liay

@l g8 3 bl sl o js2gd Cudggel ) Jg 20,500 Jhulis pledle JSts cel O 55550 gl
Yy dl; &5 350 950 |y sagly plaidlo g o390 Sliodl Jhaals plasle I 7,00 JsSle jamlys
ol 03905 i3 105,54 109,5° wsVg agl 5l ol 0 H-O—-H

Dgiee 43,5 oy 4 Wb wbe 15 105,574 109,5° 31 el ol 1y & o (0l e

ol Jod U8 3980 (sl 002 @0 (sl 098 e oS )l g sl 19180 B (6505 Jog0 ol &y

0352 > <ll g iUl oy0n —gslarl) (B9, 0y02 > < (gsharly (39,0 0ygr —ssharly (9,0l 002 >
g emobael (5ol ola 0ygn Cpo 28 068 &S sadie L5 YU alasly < olT 59,58l 6y9n =351 S g xSl
Jeolb s> gslaly (59,50 0y 5 31T 59,50l 0)02 (s @3 08 5 syl gslaily (395U )52 (o B 098
Sy ly 9o o)

56 1) sy S9ySU oy 93 il 4l latie o 1) 098 S0uSs o & O pgl (YL S 5980 052 90
i gie g ol St b O—H Ly, ais Sodp cel olil 595Ul (ol 0)g5 oy @8> 098 . laino 283
JSi giwe 105,59 4,109,595l 7,0 JsSle > wsVg agl;

&S opméy SeCl,, TeCl,,SF, Jto tadlue ol 598l 095 G )b &S 4B, ledlo aSla JoSIb .V

ezl s osd ol & S, JsSla dpien 45,5y & SF, JsSle laisla b
F

; ] :
ol Glbl & cuwl SF, JoSdle (655 10 poil aS il poil &S dgudne 0000 JoSIlo pl j> .l F-§-F
F

o ol 0B B sl S 5 (] e Sl oy g gslasly (Sa Sl 0yex Hlan 59yl oyen iy
39"‘““’ LSJ:':"l)f:f. = Jb; L;l)S dlo:;&lm L.im) p&b Lad o Ls.Ss);‘SJ‘ 09>

oldle & & Jhuals plasle )i JiSdlo SF, JoSle 53 ol eyl oyer S cadgnse Sl |
Ol U5 )3 a8 gy (gl Cambgo Sl (o (395Ul BT o j52 S leine LSl sg5u 1y 0ud Byt Syl i
S lain Jdl ol 005 031

Jlsl |y basal cudge b JS5 53 5 1) (sygome cundgn Sl 598l 0)0n dgdnn oa> @ JSB > 4S5,k
3y 15n lgiol 1y () S5 o5 coohaty b S e 5580 e (g S I oy 5 ogb aSelol 51 laise
b oYL leitle pige dosls 5 .cwl Gl (A) pleidlo 4 Cows (b) ol (g5l Blod 5l Lo ooy
basal cla cusdse 5l (S 0l 5 oyen o] )3 g cl ond sy L () JSi alawgs 45 (SEE-SAW)
il 35 g SH oyge S ls 4B, £y sl JsSile o L b B by (s JUsS (sl gzl
il L 1y (b) UK Slols

JPE, oSl Jo s il S ingSl oyg ot g 42l |y 4B, el o o JySile VI

b JS5 JsSdlo tul sl rsd el e 1o JoSlo 53 pe

ilaa Ll 1,

149



(c) ketabton.com: The Digital Library

" e iy

97 0js2 g Casl S50 okl 9y 0)sx gy PE; JsSilo )3 P o3850 poil Bl e 3ge o oSy oo
(17-6 JSi) 5,80 3950 1y b3 JS la plesdlo aw 51 (S5 PF, JoSdle (6595 ol s 0,005 3l

0y92 = okaly (9 ySl slo 0)g> @85 058 il & guelyy (2 JUsS ol el Bro el dw ol e ]
PCl; JiSlo gy oty PE; JiSlo (sl plaiblis (5 Jooxio 8l (5 ol (g5kly 395801 (sl
il Ll 1y plaile en
TeF, 5 SF, Jssdbo Jlo slom i JlpalSyl lasle gm 5y |, 4B, leidle syl JsSdle VI
I3y S USS esd bl & SF, JsSle el ) JlyasmlSol ezl 651 gl JoSills
F

F\l/F

S
AN
F r F
S oygmg 5 155 csgbaly g S0 oy i ol ) 43 Al 6350 pl o5 i ] JsSlle o
2,500 3950 |y b3 ela lasslo 51 G ) SF, Jgsle w105 ol

230 90 gglue F =S —F (yo dogly &5 cunl yuin Jlas! gy oleislo 598 sla ladlo dw yo dos ]
Adlaal)s 1y edselpn o JiSln pladls & TF ¢ ke job tazily |y AB, ledlo aSldeSile VI
0y9> Caan Blybl & &S cwl T 55510 pol JoSdlo op)d ol i ooy L b S5 0 &S
S ol asghs o oyl By g F, US55 ol 1 ig iU oy 386 5 35 )5 (s g 250

515 558 g5l ysoe ) 9 JUeSLy o 5> il

(S ey (b5 Ly ) S5 Lty gl
abaly olgine (639335 B pasl b Jg conl 5ol b g cdllgS doydss dbasly 1 b ol a5 puilgines aiiS aSST 5459l

ge3 0 30 1y Sl olss wal gl olss st o

150



(c) ketabton.com: The Digital Library

o iy

LA psil g Big sl ol yo . 30 A= B alyly (s (2 0 oS o s 3 1) AB JiSlo o5 52
ST Xy g Xy slo cood cails Jlaipy b oad oliiy, ok jIB gl g5 gyl g Xy )b
ool goluo B pgil g8 Koo S LA o5 (595K59,580 1500 o)l b ol X, — X, =0 aSGloy .1
il jsb Dgine db clls (b e daly ply cund D13y el ped (pl G & dal;) ©jgan
s |y 1 1y clleS olys GBro g 0305 ol s eyls abayly ol SLS Upeslyd opby F— F,H—H
92,0 Bk 3l ol Sy 4y poil 93 cul e Syntie (390 0y gy sl Gslws poil 93l BN aSilel
sl gyl Sbul )5 de slagl 5l plasona (YL 5 485 )15 psl 93 10 | sglue Alols 310 50035 35 p ]
daly (s e cllgS by o pulpie S g Adle (a8 s Ay (ppl 398 (e &7 g BT (Slou
b oxd 15 5 8l (EN) (5551809 58Ul e (sl 4Sogi] 53 (o 45

sl B g A pgil oy o dayly oul O—H,H —Cl Loy Mo 13l 5 495 cuaS Sy X, — X, a8y .2
oS CillgS b ala, St 3,500 3 cllsS kb b, pli siluo 55 sl Lolss 5l ode gyl g sl o
D350 pudes W3 dguimo 031> L5 AB I

S ol (e 2 pl 39 0l g Stn s oy bl 3 el slaagl BN i Sl gl il
Ssagl Gloj e ) 03,50 poil Gloa (VL Uit gily 15 sl g 0008 Koo il it ol (B e
503 0)las guen Sl (] VL o )l sl 0adyp ] 5 S yttie 9580 )02 gl 087 ] B e
YL |y (e 5 Cute and 6 b )y Sl pgl 90 (al o Syide 9yl o) Blie i BS I8

ol Sy A pgl (EN) A7B" oy silaive bigsyo Slgns]

JsSlo plosl (S5 3 53t Byt Casito gl poil a5 33,500 ol Jomld plty cand b dlal, ells 4SSl
Jo> 1) Cuto cond gl 5 anly )15 1505 plonil )3 a8 (B udio G poil 5 e (B oud Dla Jole
Joatls osims oLt &8 sl plis HOFY ISy olsee HE JoSdlo ) ailiss (ggluws ol e a5 sl o
S el Cate (i Sangil 93 o o8 el SOV ey oo ey 185 S lyie Y Sloxgdgs 5l 2l
Pyiige ySoded b laipe Slagil (VL g)la dbml el 5 Al 39250 (Sl gl L

w55 Sppo A pl 4 B pgil )9Sl ol Jlal 5 il ansly S e (X, —X) &S0 2 3
Ao Li'F~ Jlto sime olis B'A™ JSt |y joSho byl 3o by igal alas]y pliy alasly & jemiy )5 ey
)b )13 Gl dlaly g pals clsS dla) oy b dlal oS dnie LS (598

Sl ke Canl H135 51 Laily) (1392 (e (VL 4S5 L5

a0l loge 3L Sy ol ol 4yl ojlulgy 1Ll 43 Susen b sloss! EN olis .1
» H ool pgl g (X=F,CLBrI)X o EN &glis Jto job 9,500 950 |y gl cias ¢ 8,8
Sl 55,5 ke &ygan] 3 HI < HBr < HCI< HF Ml 22 1> iy & HI 4 HF,HCI, HBr
) 1l a8 HI g azils Sigal g oad (olss aon | ity HF iny o (il o5 ey

151



(c) ketabton.com: The Digital Library

" e iy

1l Syp s JoSlo )25 Cuinge Jouls Caodd aSy) ojlnl oo sl g JgSIlo Chinge Jouls .2
4 Golo HF JiSJlo (sl cinge Jous Jlopsh ol judy JiSlo oab dlally 3 Sl clas ojluil lage
ol bd iy a b JSlo Cinge Joul in el 0.127-1077Com HI JsSo 1 9 0.640-107 C.m

Sbe LialS iy ol 3o Sl clas HI < HBr < HCI < HF wle

03,5 by > JSis 1) jeSie dlaly a5 20K cpuw slod alaly by (JoSUb) alaly SO Cinge Joul
M =el .wolgus

ol Sl zyls € g Jor s Jgb —1 sl Debye i Cm ol asly a5 cinge Jomls M 348 abasly )
D 45 = € s 3,50 i | o gl o Loy ol 5 ingn gl o5 33n o> i, §
h(E) s () @l JB 310 o dhols oa Jsuls Jobo sl 6.02:1077ch )] Cad g 035 ol Canl (5981
sl 5> Jolis Loy (oolo3 (655559 dsgorme Wlgine a5 Cunl ()98 CuaS o Citoge Jop s> 2Se )|
oo & Solue Cinge Joul sl opeg CH, CO, sile b JoSJbe jl ode boxdo yod 59y 33,5 poleo
3355 s 4 5ol gl W sl g o 45 a5l

e ol puibrio b (gaguwgr ol b b o CH, (b S5 colo Jols Jlte jobo 3500 ool et
555 el 3 o o s CO, wLSyl 6l 5O, e 5l CH, lion

CH, +20,,  —CO,  +2H20,

4gas 2gas 2gas V(gas)

adee JoSut b3 ol |y (g i Jold Jlie w5 (e
Na,SO,,, + BaSO,,, — BaCl, , + NaCl,,

Ly ag s ggbesS Jols jd Jobis dlge oled Bl odly LSuis |y Cgumy aS BaCl, o0 358 Jolss jo
g9 93 Lwlwl opl 4 a5 wlgie o0 Slowuds 1o Ll jd by cundiS 3,8 casly Jas 3 b (gglos cMels IV

Biddee 398 ySuden Sl Jel
235 1y SabesS Mol ey &S sl odlo kS Sguine plosl LS odle STs L &S S Mol ]
) S bl £hoss Bl 15 09 o ol 5 ke Jobs 13T 5 8,5 e il g 3 3 0l
J9 Mo o3l ConliS cou Pt s asdS ol &S sane S5 N, g H, l NH, Jlasiul Jobs
g 0dlatwla e 9 . Fe,0, b

N, +, H,Pt,NH,

Mol Lo 09,500 @yguo 505 S Jlawinol (90 bl (glynl &8 ablie |y Mol udiS pue Mol .2
oty (iag Ol b (55 L o
5353 Lol (il &0 85 simse S5 1y 55 sl JpSille 03905 o515 gad Spnt b o JpSile Ly VI

w1 50 SMeles
550den b 45893 Lalg, a5liass sayb 3l 3k sla JoSlo )] g diels |y cMalss 2 oo ol ped g9 Mol .1
3 ey S 3psn S s & iyl Jal (K03 0 om tmtgn S5y S50 sl JpSile 5 003 S,

152



(c) ketabton.com: The Digital Library

ot iy

S & 9d peddyy ST el Algie (63lge oS dguiue polae Ly I 09d LSS e (Jom gise dizk 90
JsSdle > ddls 13505 3L p b g &5 dus 5 ailE g0 Lasly,y puod donis p> &S Wil ddls b g &5 a5 ailE g0 Lyl
JsSdlo 5,5 5 0ud xSy jSotan L gl ol sl ui¥y e 03k g osel 5920 1l slo ui¥y (ol sl
blie Joo 2ib opey OH,COOH CN™ 35l coabsg sla 09,5 sl Jobss adgl dlge a5y o 2
W] WO olijb 80 So S sl oSl 4 H20,HCI,NH3 ko S8 Y pase A 31)‘1 b Legi O

a3lge sl y b S5 Silprans ot yodly, JiSts Jolo

nM —— Mn
T sl 03,8 LS5 o o T 1 o8 el jadyy JySlle Mt gpuoile JsSile M= 355 dhlas

Aadie LS5 |y el ol yedlsy
nCH, = CH, — CH, ~ CH —CH, ~CH ~ CH ~ CH,
H H H
CnH,,., >Cn,H.,,,

POl e & 2,8 St cnju JoSdle CoH, oulinl JoSle dw (o palied g domal 3 ooy Oonote
Al o Jomr o3l Sy condiS 3l g 0390 aib oa JLidg 70CO 393>

3CH:CH,,,,, — CH,,,

gas)

153



(c) ketabton.com: The Digital Library

" e iy

:0) owiled g O3

93 451 3935 b .l 39390 Jol> 5 wlo 5 wll s dw 4 dlge (ouiS (g5l01 Jas iugs BLLI 4 o5 ya
0 Az lia ] JySlle by sl 5 55 el ol oo on b LSl 5 e Sl i S0 el
9 omxe S0 )y claels s ped 4 les oo Joo Ll oy (698 A3l (ola 098 5 43S )5 S dlols
9 039 yidwy Gllels I3 o alold 4 cund Gl ASise @l &S Wb 1) mle clls ()05 slge Wl paxe pos
ol UK g 039 e ws sy Slule ] o8 Gliely 4 Cuns 35 Bled oo Jos SIS cpl w48 (ol 06 2L
o JoSille cyr Alold 4 i oo a5 15 1, o0le oagus il i3S o 5l ) G o JSu laglo 5 03955 cyane
Owee Ll s Glaule 5 Gliel s 4 GlS (g 4> b 058 5 035 y93 (LS AlSiie )3
2352 o Slale g Slsly & s SIS O Al o s |y b plas w5 4zl ol <8 o Slole o
ol 3b5 o gy GALEI g

b g (Bl @ylys 403l 100 3905 ,5) 0395 5bj il caunds )3 15,05 515 el a8 slgo e asST 3934 L
17 0958 o lole 5l 6)lus a9 s> 2 53 9 SIS (il ol 4B )5 50 L5 Bilog 4 )5 dalllas o2
ol odol o 4 19

) aldie (938 Ll L ol a8 5 9 Lol iy Jlai ) o iz IS Clisls 5 Clale (S
old (i Pl J) ol 3 Olite Ml (oo olss i L F g He Jlo jsb 4 wind o ol
Jsio o baw