AzmoonFree.ir

\&-Y paaygo U ggajl

o § 253190 ol

ol eb o8 pb

Sgae dalo— Sl ;5 ey S ngf—'cwb Loy desme Ol aols uidh puwe Jsle-Y 5 dgzume— oMl Lo g S r,bls ool
f’l"&"-’ 5 |+,, A TC L3

Gl Sl UL amols (uiddh 5 b i Lo s dozmedpur $3l9 315 58— )l sl Glovusk gimogl (paun yusl
9 Dol 5 Xigke 13 o g Lo ) sa Jluie (pagh sidbg ) A5 gus

o 3 =60l L e 555 0 Jom 5 30mmalT 0,055 ol yolie— Jusloww! Ol o= gosdl ol O alS
S a0 do| ol (5 ) 9uin Sgazma—(g3lise @B Sazma— oiee Ld padi- (531 yud Naim (5 poliuns i doguane S
e s gl dosmaOLSeSS (stizme— (5,00 plu— 2l yue dealos tpw

Jhistg yloT g e

69l oMl s e Slgds 4590 (Pud Swe— Ames92 195 Olow— 9,585 Sarwm Ju9lz )9y Lo dazmem albazs; Olusl
“_;I,izs Loz puok 593y 9ae L yb—0)l9 30 kesbic Josea— oub (pus ol

oLl pg g plySidia i

Jln.b")laT §Awdad o0 pb

oluwe Gz el Cyeagl (s pual g

r).i.no.ﬂ}.xm > deo
(sobucs (pasns ol Ssbwil 59 09,5
S o3> a0 Shse

sl e
salivass Oles|

Inueee Lol 6L plus Comagl ypu el

E9 o am yual olyS0galen Lo e G528 O3l 5

SXgke 315y

03k o5 3

6ol agll 14z )55 Jgians ol o 09,5 500

Solgmtlds a8l Lo pulem (3 7w puzms — s dm g8 G pal 0Ll 09
o134l b &3 5

ot Olygw

o903l 095
(Pl Hg) (Bl (3907 (Soks Sl

SPA-FEFY cpali— Ghisel Kid 0 osilf — APY LM — ulaunls 5 Luo o oMasil oLl 3635 w0 30

AzmoonFree.ir




AzmoonFree.ir

\ by 203150 olais!

b‘f“' 9598 ¥ (5903 o 53 a.“

= Vrtb =1+ +b—F s ib=v+b+vA+b

=>V\+b=Yy=b=Y
=ab=¢ AT caws v ¥ plp i a slaiec b G138 6> b

(7707””90}‘: PP Gaw :60‘90)&05}%‘—, (_')({(mﬂ)

(fuwl, U0, pa0) a5
VXN [ X2V 2l gl (hie slaceud 03,5 4,8 L

AT s 43 05 ©y90 4 s Syge0 @ 12505
y

,
—|-t

)
V0

Y ¥
(VF’ Wi :U)&Ag,;ld) -l ()(/(mA)

S b Gl gl 03,595 sl Al5y9d Colue

«F» 5,,;“; Ry,

A8 (0 G o Aslae 355 3 dolae slacls

(Sl sl Q)

o —so+v=B —sB+v ="
=o' —sa+a=B" -sB+a=¥
:Iﬁ)b 04 0315 O ke dulore sl g
@ —sa+)PE-1) = (@ —ra+2) BB - 5B+
=‘,r[3x‘,roc =‘,v(oc+[3)
Wi gdbn Ao 53 9 cwl U+P =S =5 suis o315 Wsles )5
el V'Y = f04s 1,

(A0 V (sbariv :W)an g pa ~| Ulus)

(St Mgy
Spgmo gl 93 o2 msS e 5 53 B s O 1 po3 Adsles slacsls=
sl 59y ialss \/E 9 Jo Jsl Wsles slasly
of=b+v¥
eomes
=b" =b+Y=>b" —-b-Y=(b+\)(b-Y)=-

P> S p—y

p2lS (e

\/a+\/ﬁ=aY#L’S>(>L+[3+Y\/0c_[3=av

((yolsl U0, paw) P agyF

N

[Ysinse' ]—¥[sinso ] = [W]—v[%]:x—m\

(MY dasw scolilin ~1 50b,)

(s Jole) WrdyyF -

Ll V'l f(X)=XT—aX+6 G“Q*“U“i)u")‘ts"'!
a’ Yo

f
:>f(x)=x"—fx+a L X +Fx+0

Sl VY Y sl F(Y) G

=1=a' =\F>a=1f

:>ys=—

(e & ot ylaal 9 b ylan ~| d0)

(jusl, L a0) W&yl v
Ao oty _ Jr+r vy
N /ST N PN N A N 2N N =

\ﬁ+\~x Jr =

NOFRERN

= A+) =) =4
(AU IV (sboarso 15 p8 s, b 5 LS (5LWIY -1 00)

A= = A=vJy—)

(Mo sg2uco) WrdyyF  -f
byl il wdid AL SOl g dlez 4w Z 9 Y (X 51
13 g 2l 53 sl 5150 0T o YT = X2
[
(O = oy =T

[ b
:>va+;b+a=\":>\'a+;b=—\' (s)

S o0 Ol | 00 2315 (ol Ulss Jgl Aoz gy g90oe Jl
t"+tf)=$(tv+tf)

2 ld sl LS ol 53
te +tg =va+\+$b+\~=va+$b+\° O iy

S=t,+ty +ty +te +ty =0t, = (

o _—
S=;(Y)=° bl ol OF Uyl Ao gty £9ame domais 53 9

(FY G Pl sboanso 0l 5 ol] cacgons I L))

Wrdyy  -o

((s9ize pols)
g ={0, ), (¢, ")}
s F(1) =0 4S5 oS o lag Solo & F+87 2l lacl 4 4255 b

ot 13 g sl F(£) = =)

AzmoonFree.ir




AzmoonFree.ir

& Axio \

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

[

(V8 6 VP soasiw s puig U 5 ylad @l ~| lus)

«¥» 5,,;“; Y

S (oo g9l R Coge 4l dolee

(Pl (dsites)

log, x
log, x+ !
log, 7

=1= (V+log, d)log, x =1

= (log, ¥°)log, x=V\=log, x = =log,, ¢
(log; ¥-)log, gs log, ¥+ gy

el M=108,, 8 ins ol 5 ol X = 01877

sl Olgz o
\ \
gn — Plog\«j

=518 ¢, ot 13 o

(% 0 A7 stoaaias 2 puis U0 5 ylad @l = llus)

(r,uf Chidiilgs) «» &g; Y
13,5 sl 2 Soge 4 Olgis ) Tl dluls
f(x) = x/x +rx+¥Vx +a=(x +1)" +A
oS g b 8 @b Al il o0 f0Z @b Ayls 4 4z g b pupw
(fog)(x) = (Jg() +)" +A=x+ A= g(x) = (Yx -1
i

Ay ey =
(gOg)((A)) g(”) v

(7406 77 (sloaasw :é{(i = @blus)

ol Culed oo 9

(ol L ) Wy &gyF  f
1) JS=i )3 39290 SLlg)y el ¥ jsl s 0 4l &La_ﬁa aSeplaazg b
23,5 gasin 515 Do & Olgioe

AL

<
4

v |5

Gl SO Sl Juolis 5l ouls jasine slagbuw I fL»S,.a AT P

ol 9 2T ige Caws 43 0 s g3 O 51 bludlisglucie
Vv V. y. T YR
8, = (M = (sin =~ =¥
Yy Y Yooy
\' W Y 3 y . T T
Sy =— () ——(Y) sin—=——\
"Txs Y K

= 1S, -8, =¥ -
(3 Qoo P eypd Jas rcbiia =1 (blus)

:>a+/\+f=a“ :}ar—a—\\’=(a—f)(3+\~)=°

>o
— 2 sa=t=>ab=A
A0V slarso Wyks g s ~| @blus)

(ol s O Wl

Aol guied 5 sl AB=AY 457 =YV e il a0 gl Usb

dln Cans @y 05 Dpgo s AB als ol bs 51 P ks

}:>PH= ==yl 0. o

NaETEH e
5an||\/\7°iv\/\7°| iy CD als Jols bs 5l abis Alols
PH=\. b vhe o>

P(v,9)
AB:¥x—-y-Y=-

= Spcp =%CD.PH=%(Y\/\—°)(\/\T Lrie)=vel ve

' P '
Hir--o---1H
v '
' '
A '
D:' """" D
i
Ll
'
i
| SR ——
C B C

(M0 6 A sboaain a9 po ~| Ulus)

(gl o, pon0) h Ay .
S (0 ydS Opg0 & Bl pos dbly 53 X slz 4 YX =Y ISl b
f(ryx—V)+g(x+1)=Ax—Y
{f(\’x—\)—g(fx—é)=—\‘x
S o o5 Jol Al 511 pgd Al
g(x+V)+g(fx—08)=Vox—Y
s maS e E(X)=ax+Db I, g &b dls
a(x+V)+b+a(fx—0)+b=0ax+Yb—fa=3ex—Y
=>a=Y, b=vY
Lol E(1) =0 a4z 05 E(X)=VX+Y Lu

(1eF 8k 20 ~1 04,)

(ol s O g o
S 0 03k [y @ Ayl Lz
\
YY) —-—+)
") E YY) +v¥ -y
f(x)= -
¥ Y +)
YD) -y ) !
SN 0y
Y (Y +y) v '

AzmoonFree.ir




AzmoonFree.ir

&
‘Z’é’fyik d dxiio \ 9l 3 aoitys ol \ 07T o0V o wmssi et
oz a>: lim g(x)= lim (-x"+¥x)=¥ (0ol cpddl) FrdyF e

X—) X—)
abion S35 0T 4 ¥ 5l S olie b 8 &b Ll
= lim (fog)(x) = lim f(x)

X\ XY
= lim (x+ MEVE=D
XY (x=)(x-Y)
Cusly 3>+ lim g(x) = lim (=Yx" +¥x) =\
xt x>t

e S35 OF 1) 51 j5eS 0l 5l 8 & s

= lim (fog)(x) = lim f(x)=\+m
" X\
»w"}.ﬁ \
—)Y—m=\+m:>m=;

(5 G IV 5 IV (sloaaio +fowsy 5 18 =1 @blus)

(JVo! [cb()j «\'»&g; -14
i Jcosx+/cosYx —\ i Jeosx+/cosyx —
im = lim
XY sin xsin Yx XY sin xsin Yx
. COSXCOSYX—\
= lim

XY (1/€os X+/c0s YX +Y)sin xsin yx

v, cosx(\’cos"x—\)—\ Y .. Ycos' x—cosx—\
=— lim — =7 lim —
Yx>Yn  ysin' xcosx f xovm sin’ x
) lim (cosx—\)(\’cosvx+\’cosx+\)
=— 1
¥ x—>Yw (\=cosx)(\+cosx)
v, —(Ycosrx+\’c0sx+\) I
=— lim =——
¥ xovr \+cosx A

(IFF 6 1F1 (sboaader (,fungy 5 40 ~| ()olus)

(S le! [cb()j WrdyyF  -v.
X=X Lol 5 48 Gl p3Y bl gy R 59, @b 450l 6l
= f(¥)+b=c=b=—Y Al 5 S Al g y5e Al )
o A0l X=T ol bl 4l 3o WL X =Y )0 pl puien
obe cielae dly) Ll (P Al 58 S Oog0 O)le

V-1 vX' +ax+1A

=Srx FaxHIA=Yx—v) =vx" -\ vx+1A=>a=—\y

:P'.'JL’U“’i
|X—\“|\/; 5 X#Y
=>f(x)=9 ¢|x-¥|
c 5 x=Y

el X=Y »Ebas alyc .\.gl.g;‘;b»m‘ﬂx
. x—v Y Y
c=limf(x)= lim ———=—
x—Y -t Fx—V| ¥
= abe = vsY
(101 6 IFO (sloaases :(fusy 5 10 ~1 @blus)

o)_g.d,\_mlR #le gOf el}'i&nbdqaﬁ)bgg 5f c!u,é).h:\.'ulé
_ T T

)5 050 e 1 8 @S dals ST 9 [_?9?] 3178 gy

:P{)bw.ay.\ml,:' gOf &U")‘?)‘ﬂ)‘?‘oi"ﬁ‘[ﬁ)‘.‘f’.

ox vm

I T T
——<x<—=>—<x+—<
\i i \Y Y

\ . OT
:};S g(x)=s1n(x+W)S\

\ )
.culb—a=; Aol 3 9 Rgof =[;,\] o

(K9G 10 5 79 (sloaato :oblin 9 HU ~| @llus)

(JUs) r@of «F» 3..3; \$

T .
ol 1, cos(\’oc+?) Slaie COSYX =V—Ysin' X bl 3l lasl
S o0
b1 . T \
cos(YoL+—) =V\—Ysin" (+—)=—
i A

gols COSYX =Y COS" X =1 sloxit 31 03bisiol L puges 5

T T ya
cos(fo+—)=vcos (Yo +=)—\=——
Y A AN

. va . ya
= -simfo=——=sInfo=—
A M

(IF G lle g A (sloaasw :cbilin = (blus)

(oMl U puaw) W&y v

. ks . T . T
sin(——) = ¥sin(fwt— —— o) = —¥sin(—+ o)
4 Y Y
. T . T
= sin(——0) = ¥sin(—+ )
4 Y
. T
‘g COS ) s1n(;— )
T N L%
sin(——(—+a)) = Ysin(—+ )
Y Y Y
T . T T
= cos(?+ )=y sm(?+ o) => cot(?+ o)=Y

13 5 S n 030l \+ O O =

T bl

sin’ ©

.y YT .y T \ )

sm“(—+oz)=smY(—+oc)=—n=—
v \+c0t"(?+oc) ‘e

IV G 1o (slodain scmrbilin ~I blus)

(s ote) ha&gF A

ALl wS la X=V 51, fog ab culy g o slass b

‘et )l 3

AzmoonFree.ir




AzmoonFree.ir

V &

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

\ \ \
SPNQ =;SAPQD =XSABCD =ZX‘"°=Y/VB

Wl & 3>lg Y/VO w0d)aslw ‘5’.’»0)[4:‘ Caluns Az o

(YA 997 50 (sloarko o 2ld g ~| dw pin)

(spil, Jupgo) «» a‘.’.}f -vf
coms digplide 3315 95 6 0l > 45 MQC 9 BPN slaclic
A
pA® Q
X a
B|x X
B o ml (! [5 C

YN X M A
A BN PN Y «x

A
BPN~MQC=> —=—=>—=—
QM MC x A

>x = x=¢%
)

s digplie 4391y 95 s 0l <> 49 BPN 5 AQP slacdis

S 4

BPN _(E)\' _ X +¥
S a PQ X
AQP
YX¥
_
X=v v _VHY g . Rl
V) S 4 \$ AQP O
AQP
il B AQP clie 53 PQ 55 51 3l gl aS'enl y2,5 L
hxP \#  hxf A
s, =IxPQ_ 17 _hXF_,_A_y
AQP Y A Y b

(¥ G P A sbarso <o sbosp, 0y wlis (Il audd ~| awpin)

(4 s 1o, pato pyw) Hayy  -vo

a5 ks BT g AT 31, clie gMGI G s e slazal [, BH 5 AH

B

AAIC=\A°°_YFO_(Y°°+Yf°)=i°°
Bﬁlc=\A°o_\“;o_(voo+“f0)=i°o
syt Jmo H 5 ABC clio slaglisl BB 5 AA" .y

sl 3902 AB 5 55 CH slaiel ol ol ccunlaglis |

A ~
BCC’: ABH =\A:" —q0° — Yo' —¥§° =Y¥

(Q 9 1A slpaasw du,dw/ 9 Uw}i.b (Slb[e_/_.wlf —| awpin)

(pidw) (3lwl) gy v
b Sl l gl 5B o H5 S39 5 351y glas)l
C
A H
B
ABXAC YX¥ Y
AH=——M=— =__
BC o o
oM rusvw| 44_5')‘[3515 Edie &Lﬁ.?ﬂ ﬁlﬁ waels o)_l_b &l&.’l}
'Y \ Y VY fA
r=AH=—=V=—mr'h=—n(—)"(0)=—=
[\ A A [\

(37 5 90 slbaasw s yldd Y ~| awpin)

(e (ros2) «» 2.9“; Yy
slaglw Sllgwas |y MF g ME bgbs (5cKag5 5426 bwg) M 5l
5 r s BC 5 AD

4 i, MF=BC=%f , AD=ME =Y < sl b

MEF &tio 1 5,y asle MN 5 EMF =42° o, EF =0
EF

.MN=T=Y/0 3C~w|

(7P G 7o sloaaiw (o 2hd s —| awpin)

(shisho 5 pp0) Frdyy vy
M ikis ,51, BD s bso, opl puiS o0 s b PQ b3l

Ja.:'b)l_:_.b_mg M ;QT).}.},_?,AQ)U.Igﬁqd’.,SQ..\SwM

A P B
P
D Q C
4S &b, dond Olgs o o)) 4n il PC|| AQ a5 LogT
A A

colue Jslae PNQ clin coluw a4 55 9 KMQ = PLM
APQD 3 5Y155l5%0 55 puils s Sl 03 03343 2l sl
S (b S Culuso ot Cannd Sl 4 1) gMSYI S5t o2l g (Lo b

o

AzmoonFree.ir




AzmoonFree.ir

&
Ui "\ Y diio \ 9l 3 aoitys ol \ 07T o0V o wmssi et
553 b (P05 Lo, pasl) D ayy s

S a =lAN.MH

Y \
AMN \ =8 A = ;S A (Y)
S , = AC.MH AMN AMC
AMC Y

\ \
00 s, =ds, )——SABC
AMN Y Y ABC
(FF G o (sloasdo T (sboyp, Uy 0l (b dgdd ~I awpin)

(i, 5 Wiy v

ol madlss Jlguw Sledbl 4y dzg5 b

QC=BQ=B,=C—2=C, Q=C B, =Q,

AP A
=PQ||BC=>— Q

AB AC

B
:>E=l:>_Q=l=°/Y

AC o AC o
(FV 0 PF sboarso T sy s Gl ol & ) awuis)

(Gte (r092) Prdyy
A
1) Lagugis &-d8 BCD 55 oS oo Joog D a1, B 1ozl
o 952
BD' =4+ Y0—YXY¥XAXcos\Ye =F¥4=BD=Yv
H_J
\
Ty
Y+0+A
Pspp = =\e
Y
SaBcp= S 4 —S 4
) ABD BCD
QR s

) .
=/ o XOXYXY ——XtXHXsin)Yeo
Y —

4‘}‘

VO Yovy
- f__f vovy
A\
(V8 UV sloabo :iuln )y (Jsb ulg, ~F awuin)

b .
a, S=?+1—\ Jgs b 5l slaSmds palbrin S Colue eils o0
a_b.:|))é.dhw|w35;abwi 9 &) blis b OT)JASJQT@MQ
gl ylade 3Slasi2e b2V asylasasg b b+i=VY
,':Sl.x_-,.b=\" Q_ll:)b&_wlfgq)_ﬂ).gb..ﬁi).iqb Jlade Jélas

:I"!')b Iy Sl ylade

b Y
Smax = Hi- =T HA-1=4/0

max
b jlaie jiSTas 5 0 laie PBlas sl 4 Colus Hlaie JBlas e
Spbe Jole D =AY 5 =0 Ciia g

b

. \Y
Spin = —Fi—V=—+c—1=0
Y Y

min
:>Smax _Smin =4/0—-0=¥/0
(VIG 79 (sloaasw ilo 2hd pis ~| awrin)

(U5 o p051) P agyF -y

Esoma 33 S yidun Lo b5 &) 4255 3,38 o b5 N—Y Gl a5l
rgms 313 3929 LOT gw b3 Y(N—Y)—Y

¥(n-¥)—¥=\A=>¥(-¥)=V1=>n=\o

Clie N=Y 4y of phuw (oald M ol S 51005,35 slabd pus b
Aiba VoY S A Ol g 9dse s

(00 nsw o 2l s~ awpin)

(p U5 Lo, p0s]) «¥r&yyF  -vA
Aua 4lice va 4 MDH 5 ABD slac.tis
A WY B
\
Y
M
\
Y H
D C
H=A A A
L= MDH ~ ABD
D=D
)
MH _DM _ MH Y Jr
= —=MH=—
AB Y\/— Y

bl \/\+(vx/?) =¥ il Jebitens b5 Uob dzss

(F1 6 P A sbarsw T sbyp s Glds (ol & | awiin)

((baols (pibdl) «Fra&yy¥ v
A3 il ABC cdio ke AM 9o
)
S 4 =—S a4 )
AMC Y ABC
A
N
H
B c
M

AzmoonFree.ir




AzmoonFree.ir

A dxio \

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

speols Jlgw Oledbl 4 azgi by

s e 6 iy 4 ki brgore
YP=v(P—-a)+Y(P-b)+Y(P—c¢)
= YP=Y()+Y(¥)+Y(OY) > YP=Yy= P=\$
T s Caws 4 ABC clin Caolus 09,0 dbly oS 4

S o =P(P-a)P-b)P-c)
ABC

S 4 = NFONMOY) =1EXTF = FXF =YF
ABC

eals iV uly BC g AC g3l 51 O b Aols awiS™ 4o 3
_OH'XAC _w\y _

S a $/0
AOC Y
OH’xBC \x\o
S A = = =vY/b
BOC Y

la Sl ).!I)J' AOB cdie colun m';.gu.g

SA =SA—(SA+SA)
AOB ABC AOC BOC

S o =YE—(s/04Y/d)=)e

AOB
HxAB H x

S a =0 :>\o=0 f:>OH=A

AOB Y

il O L pl AB als 51 O abas dlols
9"”0&107'.40:5”’) -V 414/}/:5)

(VE 5 VI (sloaaso :iulin 5 )ob Hils,

(5,8 juss 0, povso psw) «Y» 5,,;“; -vo

Hsﬁa_aﬂa.\_&'g_w)b)_y_bp:i,g BG 5BA ooles 95 YKo 3slbe

\
o,,_.oc,_ll,a.m|GM=;BG=\/g,BG:BA:Y\/E
’p’.)l"

A
ABM : AM" = BM" — AB" = (+v/5)" - (vv/8)" = vo
= AM=20

B
AN
A N M

sold 0 215 53 Jsb buly, Gub
MGY = MNXMA = (\/6)" =(6-YR)x6 = R=¥

(R 5 1A (sloaasd saply ~F awpin)

(p U5 Lo, p05]) Wy dyyF vy

d,.b% ol 851l EF gl 55l iske NM . NEF ctic o
i alics pa L ABC y NEF slacdic b 5l .aibe AM

vﬂu\&‘e@% s il Cows Olea 4LiT S 9
S a

M:(i)Y =lL) Jpads
S A A\ \#

ABC
Sa =S
ABC _ NEF _‘#—%_ ¥V o)
S a \i4 \#
ABC

i S g0y (O o IS el 5 ol Wb (s 5 JUs] 3, 51

S , = , O S.sals _Y Seele _ v
ABC  NPQ S a V¥ S 4 \#
ABC NPQ

. 7 . .- .
(F’y [Fo G[bdﬂw :(.b)/{/U 9 (IR G[bw}.u -¥ ttw,uw)

(saisha 540) &y vy

e b Lol glad pu $5142238 0350 lasS e 3l 0 pls 95 09
3 36 OBO” &lin 5035 g3 ¥l ssluie OAQ i Yl .l

sl 9 ol gudludisgluse O ol

& _ o2 AOO

y = 0, =Y°°:>‘5}S)-44.3_9|}:0(=0C:Y°°

A A ~ A
AO'B: (15 al5) OF = A+ B, =5¢" +Y0 =90

= 655 mily 1Oy =AD =44’

AD 1.
-
ocC .

(F 5 1l sasswd soply ~F awpin)

(sadl, lupgn) Wy &yyF  -rr

S Ly JSh

AzmoonFree.ir




AzmoonFree.ir

: L)
N

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

(0ol (puisl) «*»&F vq
| £ B olial b o AB BD o A 3
Il ld 4028 )l oali L —=—=— ) 5 Bud 5
210 w9l 4uds 5 ) AC DOy Whedid s
A
X ¥x
B Y D v C
f

\§
X+ = x =—=x=

Vo Ny

213 G515 lass Job 4 Gub Jl>

a = A
TN
:>d=\/m

(VF U Ve sboaain sCulin )y Job duly, ~F awnin)

- = d" =Tty =2

(U5 U, p051) Pragy  -r.

M,}@ 1) L ginw dndd ABM 9 ACM Edie 90 4o

A
Y
ACM:—— =Y
sInyYou sinM‘
NG
A hAN
X
ABM:——=—%
sina  sin M, =sinM,

\
+ _Yxsina ¢ Yxsino ¥
xsinYow /vy  Yxsinacosa [y
f

\ Y Y o
=—:>COS(X=T:> o=Ye

= cosa v

Sl 456 A U»i)).) ABC Cﬁ.&ﬂ

A
ABC:BC"=ACV+AB":>(BC)*=(%)* +(£)V
LBt Y Y L pe WY
LT T2 \

N

:>BC=YBM:>BM=F

(70 6 9V (sloariw «Ebia 5 Job lilg, ~F awin)

O s b, a0 paw) h gy -rs

LSO o2 565 5 55 Q07 Ayl L 0lygs 35,01, BC by O s 31
9ON=OM M.})J)L,_»AIM ‘59)0|9_Tr4|)N a_has

ﬁuu|@:uo(u) 3)|}§h5§¢u,.>).:\fsn O 3 olgen MIN Ctindgeas
C

N

A M B
, - . . .
(FV ¢ FY (sloaasw oy, Ug MR G(wa;{./ =V dwrin)

(idvs, o) W &yyF vy

b
ABC cdiays 2= 2 - ¢
sinA sinB sinC

]

asinC=csinA

= csinA=(YcY —\)sin;&:> ve' -v=¢

c=)\
=>v —c-1=o \ )
°=—; tits
Sy
csiné=bsinﬁ%ﬂ‘Rsinv C=vYRsin"B

sinB=sinC=>B=C=b=c=\
= A A
sinB=—sinC’ 53¢

(70 G 7 sloassw :ilin ;5 (Job lly, —F awsin)

(p U5 Lo, p0s]) «Fr&yyF  -rA
b b X ol O)lgiul dudd b

_ CDXAB' +BDXAC"

AD' —-BDxDC
BC
v = XX ¢’ +\“x(x+\)v
X+Y
epvxe VXX +AX Y

X+Y
SAFXHFIVHTX =YX+ X Y ax =4 x =)
b ) ABC o Coluns 09 0 405 b JI>
FHE4Y
=—0=)
Y
S=/P(P—a)(P—b)(P—c)
=S=6(0-H)>-N0B-F) =o

(VP 5 99 (sboario sulin ;5 Job Wuly, —F awin)

P

AzmoonFree.ir




AzmoonFree.ir

\: Axivo \

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

g el o gl 5SSlee 51 Sl g gazme (B b S

=S —Yf—¥Xx—Vo—Y¥Y+fy=o0= -tXx—-YYV+Ffy=0o

X+y=1) X=\
= =
—¥x+fy =1vv y=\e
‘,:.S “TJL“" I) LYK Unilg_;l, Ma',i"sa J>
<\
o = 2(x; —X)

n

_2XEDTHXEDT 00"+ (=) ) ()
Yo

YAA
=——=\1/0Y
Yo

(U 9 AD AP (sloais 1wy T ~Jlosel g ,T)

(sadl, Jbppe) «FrdyyF  -er
P(B'-~A)=P(B'NA)

5 A" s oul 5 <l P(B'NA") = P(B)P(A”) 5,5 3b g
s A MsB s A" (). B 5 A (1) pu il it solies 93 B

sl Jii e B g A seliu 93 By a5l i s 35 B
sl P(A) =% otlpls sl P(A|B)=P(A)
s 5.\3|d.ﬂ.m.a B, 9 A

P(A-B)=P(ANB") =P(A)P(B’)

Yy ¥ ’ n_ Y
= —-=—xP(B)= P(B)=—
¢~ XPB)=P(B)=T

g NlJis 55 BT 5 A Sl g azg b
P(B’|A)=P(B')=i
v

(VP G 9V (sbaasw :Jlais] ~Jloial 5 )

(5ol ) DLy -t
gl Ubgs
3,5 43,95 1 A 3,5 all: B
+/Y0
P(B'[A))=?
P(B’|A) = P(A'NB’) _ P[(AUB)]

P(A)  \—P(A)

WrdyyF -

9 X uSilae (N ASges 331001 L slasals sl 205 40 Olisebl o3L

(orge 25ki)

—_ YO _ Yo
Lol [X ==, X+—F—=] G904 0 lae Bl =l
Jn Jn
—_ Y/A+0/F
X=—"—=0/)
fo £X\V/£0
—=0/F—F/A=0/f > ———=0/%

Jn Vn

=>Vvn =\Y=>n=\Y)\
b Gl gl digas (slael Egomn
X, + Xy + o+ X
i B S YA
n YY)
= Xy Xyttt X, =0/AXIYY=£21Y /Y

. _ X Xyt Xy

(I 5 IV] (sloaaies : plial T ~Jloial g ,laT)

(9480 55k D&y Fy
1 a5 Hle osls
LY, Yo0,8, Y, A, ALY ,VF,X,\Y VA

— l —

Y+0
Q\=T=‘~/0 QY Qr=\f+x
Y

il ;1) Ojg0 a4 sl laxs Hloges

Q, Q Q
—F [
] ' ' ' ]
\ Y/6 A \F+x VA

Y
5.’4..\').\.4‘0.\...2»‘.\_7',5)'44[,_.».1:‘»93454»}'&.245:;]91:@“:
Cudg Olgion g0
VF+X

( )—A
Y A VF+ X Yy
1 —_— —_A=—
M A=Y/0 ¥ ( Y ) A
Vf4+x Q)
———=—=>X=A/Y0
Y A
A=Y/ Y \F+ X
(Il) ——=—=( )—A=¢
(\\‘+x)_A \
Y
VE+X
= =\f=> x=\¥f

2L X laie g Klodd < po laosls 1)) Cawl Jgub o6 ue X =A/ YO
Sl VF ol X lade ol ol abb YA 9V F G soae

(U 5 W sbaain s iy Ul ~Jlaisl 5 ,bT)

(59 a1, o0 ) Fragy e

:u...;.CMMYQ Al lgll,s Eyome
YHXHFO+FHY=YOD X+Y =)

AzmoonFree.ir




AzmoonFree.ir

V &
Uj,'é};?k W focs ‘\

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

(osmasy] (s pol) NEXET Sl
21> Bol3S silss b
Cpvo=>[~qa(p=9q)l
=¢~pva)=>[~qa=pVva)l

=(~pvqQ=>[~qar~p)v(~qaq)]
F

=(~pvq)=(pAr~q)
=~(~pvqQV(~pAr~q)
=(pPA~qQV(~pA~Qq)

=(pv~pPA~q=~q
T

(169 (soarsw :oludly, Jla U T ~Jlaial 5 ,0T)

(pY5 i, pas]) «P» fba_; .y
o il

X X X X
P(\)—T ) P(Y)—;,P(\“)—;,P(V)—;

X X
P(b)—; ) P(?)—;

S={,v,v,f,0,7}

= PV)+PM)+P(¥)+P(f)+P@)+P(5) =1

X X X X X X
S+ —t+—+—+—+—=)
VY oY Y oY ¥

\YX+ 72X+ #X+ FX+ X+ ¥X \Y
= ' =\:>WX=\Y:>X=W

A: T9) 3= Oab yalb seliv
B: Yo oas ol sslie
P(AUB)=P({v,¥,¥,#})

X X Yix 4
=—4—F—F+—=—=—
Yy Y v ¥ \Y Yy

(01 6 FA sbaaso :Jlais) ~Jlais) 5 ,bT)

_V=[P(A)+P(B)~P(ANB)] _V—[-/00+¢/¥—e/)]
- \—P(A) - V—o/ 00
_V=o/Y8 _o/¥d _ YD _ 0

o/f0  o/f6 Y6 A
109 )|.>9.o$ 5l ealaswl p9d T3]

LA

P(5,55 aibl) maalss oo | 03,56 45,295 mailo0)

S ,eale  o/YD /Y6 B
T s jedle  e/YHe/YD o/ A
(0% G OF sloarsw Jlaisl ~Jloisl 5 T

D Egy ot

‘ol P(A’NB") = P[(AUB)] pslsee

P(A'NB)=-/v0=>P(AUB)=\—c/Y0=0/%0

= P(A)+P(B)-P(ANB)=-/50

= (P(B)—P(ANB))+P(A)=+/%0 => P(A) =0/ Y0
P(BNA")=e/Y

(B9 9 O (sbariw :Jlais] —~Jlaia) g ,T)

(A9l 5lrp0)

(s, wifgw) W &yyF ey

B‘,={%|meZ ,m>—5,Y" <5}

={=Y/0, =Y, =V, =\, —e/B,0,0/0,\}

Ay ={meZ|m>-v,v" <a}={-v,-1,0,1,¥}
Ay={meZ|m>—y v <sl={-1 0,1}

|(By —A)XA, |=| By — Ay || Ay |= £XY =Y
(AU PO sloaain :clidl, o b bt ~Jlaal 5 L)

(sl (s puol) & -fA

2ol Bdzgazs iz silsd Gab

(A'NB)UI(BNA)-B]

=(A’NB)UI(BNA)NB]=BNA)UBNA)
TBNX)ch

=BN(A’"UA)=BNU=B

s B o,k slcml sl B=A=B (slus (2,5 4 4295 b nl e

ol il o180 b s WS oy it o 51 Iz Agazeo 95 A— B

B—A j A Gladcgemo & s opl 53 Cawl Aegosms 93 ol 039 5
s ATNBY degazme sl o chid o5 ek 36

A'NB =(AUBY=@'=U

(Mo U PP sloaas woludly, (jla b yldT ~Jloal 5 L)

AzmoonFree.ir




AzmoonFree.ir

&
Uj,'é};?k \Y o ‘\

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

(sl o) hayyF -or
ot i sl il 0 5o oo s 093 55 UGS 53 )L
(13 \Yem
A hd‘-L‘ =\..cm

P,=Pg =P = Pc—:L‘ =YdcmHg
gl Cawd s p5 Doge 4 ) ile Ogiw gL Gy
Patbol =P b,
= (‘°/V)hau =(Y/#)(Y0)=> heh =\oocm
WAy gea,S 5l Ay M5 iy mle (oS sliwly 55 Agd 03,97 b b

Fd.l,]dS:PA]’JdSXAAJ,]dS :M)L}Q.g_l).gli.g..\.is‘sob)lgg)édﬂ

$/0A
:>PAJ,.|43 =—_=A\9°Pa
OXYo
05z el s 1) Algd & 5 )l ylid P =pgh by, b
=P..1)9T‘$a S d
P =pgh PRl s Afe=(TPes)()h

PO
P o’ g

=>h=¢/sfm=%cm
.bb)f‘;o chHg bl cdlo onl yo dod &5 5 5,19 jLES ol b

h'&u =4Ycm

¢ Il

comp sl il ea b Doy C 5l blis s 5Lis
,
PC =PD :>P° =P¢_{L4+PE
’ ’
=>vo=P, +7= P, =ricmHg
iea9len Cauwd 4y 15 Spgo ) @ale Ogiw glis)l
’ 4
= (\\“/?)(F‘\)=(\o/\‘)h;u = h:.jL. =4Ycm
Ao s g 5 Spg0 & (X)) @ sl 55 ) plrasler Olsae o2l i
x=(1eo+1Y)—aY=Yocm
(FA 5 BV (slotaier sylpo 056 (stoSias ~1 L)

(Ao pan aslas paw) &y 00
..\_J‘rn)b =0 I 4 Cardy o Caew A5LS @ @Ln 03,5 aslal by
sl MMP Cannl ;.v|): B 9 A bl 22 )Lﬁ Uz

Y.cm

P, =Pg = P, +p,gh, =P, +p,gh,
= p,h, =pyhy =/ AXh, =1XYe

Yo

=h, =

=vdem = hy =Vo+x

o

Y Sod gl Sopd

(a0 Lo pwllé) «WrdyyF -0
2lw b as 6lan ;8 U quS olush 1) don Gl Sl (SIS Gl (512

:::)fua:himxdnuéé: 3,90

sy 35 )
A _
\‘><\°A},LmY =Y><\°A|.Lmrx7=rx\o_fm" > &y 58
\|.LmY
¥y & 58
vo'm"
yxVo "dam” = ¥xyo " dam" x =yx1om' =ym"
\dam
Wy &y 58
-5 Y
Yo "I _
yxto'mm' =vx\e'mm  x———=vx\o " 'm"
Ymm
\oﬁm" =
vV e km' = vxV e km  X——— =¥xy o Tm" «f» 458
Ykm

(IF G I sloasier s pfol 61 9 s ~1 1)

(655l pir Vi) Fr &gy -ov

¥ ¥
°)§L5)“LBP-’F’ V=;1’Er‘~ =;X\“X\or =fooocm‘~
=Vo)5>+V}J.é
ol 0l JuSCiS 318 9 0 4> 10,8
]

Ipzl)a’-i-m)b =fkg=fooogjm}1_é=fooog

m.; fooo
V}u=—’b=

P A
:}Voj‘.":f’ooo—Aoo:\“aoocm

=Aoocmr

v

g Sl il 0h pamo b gale pans 39y oule b 0jim (B
m&u =\7¢£L° xp&.L‘ =\“AooXY=Vooog

mJ-f =mc‘a'L4+m)l_9 =Yooo+fooo=\\ooog=\\kg

(A G 19 sloaaio s pufo;l 6l 5 jus —I i)

() iy v
ol Cams 5T 0y iy > (sl (5,85 03151 B3 03,5 gy
S 2 SIS i 1) Bl s 9 03,5 455 S plp s
A=1F/50kg=>o/oo\kg=0/00\X\o' g =\g
B=14%/5X1o TMg=o/\xVo TMg=0/1x1 s x1ef =\og
C=\1fp.g =g
D=1/affeeX Vo g => o /0000 )Xo Ug
=10 x10 XV e =0 /g
b 291 A8lsS sl 5 S 01NN B o e 9 (2 eS BN
=1eg—e/o\g=1a/94g
(16 5 IF (stoaaier (5 foj1 i) 5 Ljsb =1 )

AzmoonFree.ir




AzmoonFree.ir

@rgl;yk \ bos ‘\

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

v )

W; =mgh—lmv
\i ° °
ciS st Wy =E—E, =K, + L K2 - Uy
\
Wf=;m(v—Yo)Y—mgh (¥)

M)mgh—%mv* = %m(v—\’o)" —mgh

\ \
th=;(v—\’o)"+;vY = fgh=v +foo—fov+v'
Yooo=YV —fov4Foo=> v —Yov—Aco=o

m
V=—Ffo=e= v=Ffo—
(V=F)(V+Ye) = > s

m .
VHYe=e>v=-Yo— 3G
N

sl b o6 e 34 o el Caonw &1 dgl &S > g 097
(VI 0 VI sloasior :olgi 9 (5701 U =1 L juf)

(sl i) iy -oa
1o 035k 9 Olgs o Abuly 4y 4z
P . P .
035l =ﬁx\°°:>/\o=ﬂx\oo
Foo
$999

:>P6_?3)>.=\°AoW

Wadg Olgion (i $551 9 S &l 5l 0lisiwl b (3,0 51

) vy
W, =AK = ng+W)9354 =K, -K, =;m(v‘, -vy)
. _) Y Y
= (mghcos\A- )+W)9354 = Ym(v‘. vy)
=>W . =mgh+lm(vv—vv)
Pl Y ¥ \

W . mgh+lm(v:—vf)
Lol Y

— J. —_ L. .
Prss =7 = . ol

m=pV=(1")(Y/f)=Y¥: kg , t=\dmin=4. s
m

g=\ S—Y , h=\fm , v,=. , Ps?’}=f/\.,w

_(YFe0)(10)(1F) +1 Yoo V]
Qo0
(V8 6 VW sloasio g 5 551 U ~1 L ju8)

Ao

K m
SV=t—2Z 5y =vre—
N

(5,90 y90m0) «¥'» fba_; _5.

22 O (SlKo 6351 st @iiS 42,38 (A1,S Jailiy Tae 15 e ST

3595 Ak 53 iz §5 51 9 O ) abE o Jauily (551 SN
it <l e 4

Ei—-E =W; , E —-E;=Q (s 1J5 sb,3)

mgh, —%mv“: = mcAO—"— gh, —%VY =cAB

:\oxwo—%(ro)* = FeoAB > Aeo=FeeAO=> AB=Y'C

(WA 5 VI G VI sloaasor oy boy ~l 5 55431 )0 =1 L)

= Y0=Ve+X=>X=\0CmM
:>AV\=A\xx\=\¢>><Yoo=\“oo«cm‘~
= AV, =YL

.. P P P
(K0 dasw 5l Ajud sl Jps = Ajf)

W &yF o5
A w3 (D) 9 () () 5,90
Copgmd Ay el Sladends g0 Ag) S 53 OT b +(0) (w36 ke
Wl 438 59,3
e prals OT JLid )l (545 GalB1 b (i ool Geb () (w2l e
S ) g s Sl iy S LS il e (i) 3590 (g

m
Hadls aalss Jubae caaSa o (51 abuly s 3lwosls b a5 el P = Tg

(530 plus)

_mg m=pV pgh = tmax _ Bmax _ ¥ _ o
A V=Ah Prin hpin Ve

(FF 5 FILA FP W) sboaio slge 07 st Sirs =1 Aud)

«¥r&yyF oy
gl Ol on (Fhawgny Wolas 4 a5 s

(s lope)

Y Y
nd nd
AV, = Agvy = —EXv, =X vy
¥ ¥
d,=Vad
— 2 (0 /ady) X E=d X vy
v, =f—
S

m
=S Y/vodyXF=d] XV, = vy =4—

s
29 lien Sawd 41 83,5 soue O prz (IR Ay 51 o3lisal b 09:ST]
p=- £
m=pv¢)m=\xfooo=\’ooog=“kg

V=YL=Yseocm"
.\Q_T‘:e Cawd Ay Shuis 6)’,!| -5 3.3.45 Sl elaiwl b conls rl:ul JS)K

\ \ \
W, =K, -K, = ;mv: —;mvf = ;m(V: -v)

m=Ykg

)
W, =;X\‘(‘\Y -t =M-rp=7r0J

*m fm
v,=4—, Vv,=f—
¥ >N

S S

. . . 7 - 74 -
(715 FO sloaasw @l 9 (5741 U =5l (Aj8 s JSp9 = A jud)

(652l M) B iy o
c._.if,.,,cd,,w); |9b¢~agl.ﬁ.a,_59)13)159ﬁ)|.§,_55)3| AWl ug=
U Wl Olw&.n.

&3 Tame S o0 Wi 0T s 5 0585 Wb 3 1) g Cuoglin ,15)
(ol o0 025 a3 |y G615 Jamiliy

o o
by 0t Wy =E¢ —E, =J& + Uy - K, - P,

AzmoonFree.ir




AzmoonFree.ir

Y

/"/’%k € dxino \

9l 5 pho3fys ol

b‘f‘f 9598 ¥ (5903 o 53 a.“

0L C 5 A b, PV Cisdols guy cul g 33316 092

:lﬁ')b U™ J..'S:l.a )‘l')‘?

PoVa =PcVc p
A
P =P,V, =—YV,
Py =Po =t AVa=—Vc
f
Ve =fV V.
N P N A N
Vo> Vg v

(IFA G IFO (sloarso «loalysgn,0 —1 L)

(s 00T 6p2;) g
p2old il B ble 51 2k 20,5 YW A udble 0350 052
Ma = 0+e/¥PMg =1/¥¥ Mg W
Cabgs Olgi oo 035b dbsly 4 az g5 b (B ,b 5
w
P P =y W
n: ";’,’PX\M it At n=P AtX\‘,o
5999 5999
W
o AA XYoo =1/Y¥X = A XYoo
Py so5sAtA PB 5055 XAlp
f
. Al
WA=W N WB=;W W Y W
Ty y— =\/Y¥X+—
t,=0min , A (609,5  B (50959 o AtB

f .
= Atg =‘5x‘/"‘"x;=A/len:>AtB = A/YXSe=FaYS

(IFO dado «Laliy 90,5 ~| L jid)

(feadacs Agly) woms) DHaF  -so

90 05 4.3 it 1 oS IS plowil Ogs G sy Ol 4 p9d 06

{W;to
|Qu [# Qr
S (o0 Y5 1) 096 (il () 3590 &S

IS g oah Cdl s sl S U5 i 2l sS il Ol 41 p9d B
S o0 g 1) Ol (] (D) 3590 45 S9diped oo
Qn #W|
|Qy, [#°

(IFV 5 I (sloarss s loliyy90 7 ~1 I 1u5)

(s, 715) Wl 55
o dmad L il S50 ol b aline 0,57 95 wled 1,0 guils o
oS0 i C g B Gulad 1nl.og salys Glisadsl slasl e

’ ’ qg tq ¥
CstU=qB=qC=M=—
\ A\
qg  dc _ Y qg _
=Bt == =<
Yy pleT Tl
_ _9c
=qc=Yqp L qB—T

+qc _Y_Y
da qC:—x—

CsA w:qe=q7% =
9 A wli: c =(qp v v

dc

(0@91//()4144) W ayyF -5
o9l Cawd 4 1) BB g ple e ek a2

AVs_e)b = YGV‘_;;)BAG = (\“a)(f)(\ °Y‘)(?°) =Y&X) of(x(cmr)
AV, =BV LA0=(x\e T )(\onvx\ ") (7o) = ovs em"

C#'Z;,: 0195‘5“ Wl 00 R e_l.a YYCm\‘ Asu,ﬂ & 4:.95 b

¥ v v
= Y5 = (YFX\ o oc)+(\—xYX\o )+ ¥y

= OVF = TEXV o A FYY PP = vEX1 o 0
)
"C
4 .
(U 5 W sloaass slop g oy I L 1u5)

S o=fxVe "

(Aelow! Olsga) WAy sy

1) aade s Sl 0T 8 ole)S G 5 OT pr2r Cod Gl (512 1l
D15 55 JolS 3 sl g 45 puas o0 15 2L S il

QJ =Qéi = m,cA6 =m,Lg

= m, XFYooXFo=my X¥¥Fooo=> m, =Ym,

J15 g 9 0y 10'C 4y anly jals Fo'C LT sl wdlo ol 53

o’C 5 10°C T Uslws sbos Olgi oo Jlo sl 0 4355 yio T &

m,
m,6, +m,6, M=
9T= A A A > .b;gulaul)
m\+m‘,
m, X)0+m, Xe Yom .
9T= L Y = ‘$9T=\°C
m, ¥
m\+— —m,
Y Y

(109 G 9 (stoaain slo g loy —) I 15)

(Ssw, ;149 P iy s

9203 o155 Al 3 53 5 GEalS 0lgen S (slas 5,550 Bluwsl 33215 55

sals Les A = B ailb 50 ol plis sl laliil olgen 515 sleo
Py . . . c o .

Ay T SLasa A i 5l Lodpa b G 53 58 5103 salys

(sl 208" Lospts Lis],d capld) 393 dalss 35 JSb &y 413905 (C i)

P
A

PA _____
E LmPA

AL e o

f : By
v, Ve oy v
A VB V¢

AzmoonFree.ir




AzmoonFree.ir

| @fé":.v:\

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

0 axio \
(csstido eblfkono)

9disn 3,ly OT 41 od 039 $9,85 Ml ioo s paur 45 (LT I

Wr&yy¥  -sq

Yooy
AU 55501 Jowstsy g3l = MEH+2mv

_ VR _
=Yox)o VX oXAXY e T 4 —XYox)o ' X\
Y

=o/o\+o/oV\=0/0¥]
AU =|q|Edcos® = fox)o " XxExaX1o ¥ =¥x1a™"

N
=S>E=\.'—
C

AV -
E=T:>AVO5GQw=Exd=\o‘°xax\o Y =q..V

Y/YX T yyeaxyo Y _
C:%: N = N =VX\o “'F

C=1<s.,é K)o ey oY maxy A
d axyo™"

>A=rx\e m = = 5 =y ' m"

=r=\"'m

opls ;b8 D=YX\e™

(M9 5 P9 PP sboarior o)l &gy il —F I juS)

‘m=+/Ym

((s/ais >90m0) K&y v
JROW RSB I FOR PRI ( 0 IV ERRAE SO
¢ ¥ A" d d
— = —X—X— =FX\X—=Y
C kK A d vd
Sl Sl 05 Ll a6 50 51 056 O
v
, q
U_YC’_C_\
===
U q (G ¢
yYC
’ 4 i
E=X:>£=lx£,=cxg,=£,x£,=7xl=f
d E V d d C d vy v ¥

C
(Fe U PO sloarsas 1yl Gy il ¥ I 1u8)

Wr&gyF  -v

‘e2old @l 0Pl 5l osliiwl b g Hlaged 43 azgi

(Guelow] @lpg0)

Y
R N _ W

A
L =1,—R = —=—
R\ R\’ R\ R\’
Ry ¥
= —=—=\7
R, ¥
g Olg o0 03, kS g 02> U9
A\ L\‘
V=V, 2> AL =AL, > ="
Y L\
L A
ReploRr L A n7a Ry _A A
AT R, L, A Ay Ay

v
~—qc
qa | ¢ \ qr ¥ \
> —4—=— =>—+— =—
” ” ch Y A‘lc Y‘lc
qa _ dc
=>—=— = =¥ L =—
Y ch qc =Vqa b dqa ¢
lq
q C
—qB—Y =Y ol Sl oo g
A
f(Ic

(06 F soarss lw Gy ) ¥ L 1u5)

(elow! )l pg0) «F» &.3; -5y
S 3ly Gy izl ) Axbl Joles Il 53 5k aw b 45 O 0
LOT b adlallcikize Qy 5 pliod Qy 5 Gy Lk (Adb o 4l L I
AL e b Gy b ol bbb
Olgioe Sl jao plys Qy 2 20ly Slag s sl 4ol 2,8 LUl a3
3,5 oy 1y naliols s

q, qy Fopy 9y F,
© @ S
a b
\ \l4
FY‘~=Fw:>quvIvlqvIzqu\IIYqu:}_v= Y
| Ny b" (a+b)
\ ¥
=>-—= =>at+b=ftb=a=Yb
b a+b

3l slag i 3l 450.3_| U‘)’ L dadlols Cuud o.‘.'..‘.‘:|.$ L dl’:f;) r.\s

2,5 e b Q0L Ol oo sl o 2l Qy L 2

q, Fy 4y Fpy Ay
© ® O
a b

_ lqyllay | _, layllay |
Ry =Ry > k- =k

Iy Iyy
\# \#
_=|qr|:> _lay |

al b ()" b

\# \#
lqy |=TUC =>qy = _TIJ«C

(lo 6% sloarsas 1l G il ¥ I 1)

(s pso paal al) «¥r&yyF  -sA

Do 5 Kb D9 4 Oldes il U ol iy L b

q‘Q
' >
! E
fem g--------
'
\ o Y
Y oS .. 0]
Acm qr

cos' ¥V +sin’ ¥V =1=> costY =/ A

|q, |
k——

. E o/
tanvy' = = - - ¥X¥
E, " e/h 1G]
AXA

g FEXV/D

—_,—_— =

A Velgy
(19 6 IV sloaaino slw L ill] ~F L 345)

|qy = AMC = qy =-ApC

AzmoonFree.ir




AzmoonFree.ir

\¥ dxivo \

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

:P.;)I.s 0 0315 Hloged 4y dzg b

€ e’
—=Y , —=Y¢¥
Yr fr
e=fr 8“
———=Yf=Ee=YfV2r=rQ
€
ol ail R=1VeQ cuglin ST
€ Yf Yf v
=>1I= =>1I= =—=—A
R+r Yot+# V7 ¥

P=—rl +el= (—9x%)+(\‘\°x£)

YY Yy ¥fo
=——+—=—=P=YY/0W

Y Y Y
(79 i sruiius QU slo/lp0 5 (J*U//"’U// Ol ¥ )

(sl (o) &y -vr
oS oo g 1y (S SISl 51 (slods o3l JSb 1|
1AQ
AAAA
\AAAJ
I'=1-%/8
\YQ -
f/0A ——WW———
® YQ R
1 WW MM
W]
// E=Y$SV AN
\
e
\
S revee S
R=1AQ
AAAA
VVVYVY
I'=1-¥/0 -
R FOAN —
/ AAAA A\
T VVVYV
! i
]
R+YQ!
I f/0A \\ AW /
= 1 NI R"
R --
;/E=vsvy N
\
A
o or=vee S

— 93 J.:.m:lig_ )] l—l ﬁ'ﬁ 5‘5‘;&' \A CAA,LEA 93 J_wug M|
:cﬁb.gl.ig v | .\J,n

A\ =e-rl v
s V=V =R
V' =Rl
=>ve—V/ol=\AI-¥/0)=>I=5A; I'=\/0A
LaoT Ols 2z Oad Capmd Mgl ooy o 41 (55190 ssbas Cunglie 93 B9
rgms ol LOT Caaglin U9,y Camms ol
\/ 0 W(R+Y)
==

R”"=—R’ ——R =5sQ=
£/ Y '+ R

o sl Y/YOA bl (IR Canglin Julis a5l 0Ly o2l ol
VR =RIg =(o)(Y/Y8)=YY/0V
(VE 6 Ve (sloaainr yeduns b st/ 5 il i —F i)

R=1.Q

o
:>RY=( by Y=(&)f
R\ A\’ R\ D\'
R
= D, D, B
— S s 2= D, =-D,
D, D, v

o w s P
(OF 0 P (sloaate yediuns @l solao 5 SLilll s —F j)

(s 1) NP
93 5Llg 9 V=g LHC«wl‘;La)TJJyORASQ&bQJ)Jg‘LﬂAN)A
u,.qu,_.»,ajl_ﬂ, ‘ﬁ)b Sl .;..»LT 6olade CJl”b)A)é JJ,a)w

Y
t . ol
Py = bl Gob gy Sl 2l Ag0 w93 5y L lacad
eq
eq
*
g -2l
b s’ Sl )

YLdsLls R"=YR - _ YRxYR
ombisl R”=YR ™~ 7 yR+YR

=5R=\/YR M)

)|5oJ_w o5 sS" JLail il Cow ol o S 009y dis Sl 50

o D9 o0 Bl Hlae
g S S o
YL 45l R =YR YRXYR
£ . ” = eq = =
ombisls R”=YR YR+YR
O Lvaee} l.a Joleo ;L.Agl.ﬁ.n as .\,&@ s aalivw (Y) 9 (\) .h;J,) ZM_»LE.A lJ
g Mlion Gl IS Ol <(F) Al $b gt Mlogn LS 1S

()

QQ,.;A.“......,P\‘t =on)l; P\t +oe
P, R P, /YR 2
(*):i=ﬂ:i=_=\/y=_
Py Regr Py R 0

0 0
:>P\t=;Prt:>Prt=; vt +0°

Iy
:>(\—;)PYt =0 > P =Yoo W

(VP 6 9V (sloaaior estans lop (slolao 5 00l s ~F L j)

(¢s 0l (ulec) «¥rdyyF vy
25 JSb 43 OT 51 025,38 Ol yr o 3 Mg (79,5 Ols Al
P=—rl" +el
29 3algS 515 o Kb 43 OF Jl3ges ol s

P(W)

1(A)

AzmoonFree.ir




AzmoonFree.ir

&
"g’é’s’vik WV axino \ 9l 3 aoitys ol \ 07T o0V o wmssi et
e £ B £,
(Wl (o) «FrdgyF  -vA (o opaVic) FraF  vo
213 gublide JLi pueds Al 45 425 b Canglio 398 Juog Jle s A 5 B slaasly 51 jiegamilis 45 g0 5o
A¢=BA(ACOSG)=BA(COSGT —COSG‘) 9 Camuned paiin Camoglin 0ai 031 Hlae yo> (g bl Pgﬁ',’ 1) yatio
3,505 Caeglie 56 o jd oS
B=tx\o""T ; A=foocm"=$x1.""m" 2015 Suaglio 595 5,06 0354 &5 >
8,=tY" ; cosB,=o/A (O 5 0F (slotainr yeduun o (slo/lo 5 il lua ~F L)
6,=06Y" ; cosO,=/%

AD = (YXV e )(EXV T (o / F =0/ A)=—YEX) O WD (s, 1,9) A& vs
g Ol o 03155 punsbliseg iUl S 35 51 olizl b (3 ,b I oS 5 Aoloms |y Aglogus 0955 31 033,38 5,3 5 il 53
_|E] , NA®D q=+ne=q=YXV/#x1s""C=v/Yx1o""'C

T =R A )
t S 5o dslona 1y OT 0955 Aslosws 51 Joolo Olsa Yl
Voo
YoooX
T —¢xyo™'T

NI =
B=p,—-=B=fux. Y

1503 3l 69« F=|q| VBsIinOl abl, 3l eslizwl b colgs ,o

N=) 3 AB=—¥x) o> Wb
R=V-Q ; At=yms=yx\-"'s

—0
¥FXY o _
= = \AX)e TA=\AmA
F=|q|vBsinot=>F=¥/YXx1o"" Xax)e' " XXV 67" X)

[T} -
YXYo
(10 6 Il (sloaaies s ssliia b o uabliingilll @) ~F jus)
. — —\e
(a2l Ul/wl)j «Y» AWy - =£/¥XVe N
\ (loo 9 % A (slbatir s pusblin —F L 15)
ools S 53 0 0,55 65 sl U=;LlY iy, 4 4z b
(sl i) &y vy

g el y s 53518 1 03Ul b gl palis o Cansl s 9 4l T gy Jooly

\ \
U=-LI"=—Xo/oYI" = U=o/a\I"
A Y
e9len Cawd 41 5 JSb Galbae 1) aww 95 sl (puablite Olige

Y
:>Umin =°/°\Imin ()
Y Y t=*%s
I=t —/\t+\'°=(t—f) +TTImin=fA (Y) 1,
min I@\\\ E B’T
—WO sy = /e (F) = /180 = Uy, =15(md) al “Wﬁ'\
o
FL'B"-,_
a) ,,'
L&

(VP 5 V] (slodaier s osliia o 9 usblins,ill] s@I ¥ jd)

tano=\=> 0o =¥

Bp=4B] +B] =fG=¥x\s"'T

9 Sl oy B,b 4y ko b 3)ly (5985 Sz Cawl) Cawd BacslE Gub

«» 5,,;“; A

(spolicsypiy dogass)
o9Tien Cowd 4315 0593 14%0] 513905 4y 425 L

39 dpmile 5 Oyg0 43 OT 2 3)lg 59, 511

oT \ \
—= T= s
¥ YYo foo
hl,ﬁuﬂ)él)ogﬁsmﬁl)gglﬂnalﬂﬁSAJbla.a‘s.\a.!rlf)é
_ lg=yx) 7 C 5 v=yef —
(9] o Cawd Ay o F=|q|vBysin0 §
'v 4l vBy Br=tx1""T ; 6=4"
. Ym . YT \ _ _ —
I=1, Sln_t:l:v\/;Sln(Tx\“Y ) F=(rx\o7 )0 )(ex1o-F)(0) = aAx1 "N
—_— ->
f°° BT
. foo T Y
= I=v/¥sin(fTX——)=vy/Y sin— =Y vx£=\'A
TYoo ¥ Y 2
(KO G PP (sboaaser e gl ys 5 (pusblitogill] s - ) 2
(0 5 % A (sloaais s puublizn —F 1)

AzmoonFree.ir




AzmoonFree.ir

@rgl;yk WA G ‘\

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

1L 392 dalgs ol adsl bylse 15 55 93 ol woms S| Az 53
s L—\\/YL=¥%/AL
(9P G 9¥ 5 OV .07 sloarior :J3; > iU (5L, ~ o)

(9,7 M)
J=olS” iz GiSTly 53 HyO ol gsazme 05 slagiasTy Golhe
2dlos &l Oginl 5 Jgilil

C,H,OH(1)+ YO, = YCO(g)+YH,O0()

C,H, O0(1)+£0,(g) — YCO(g)+ YH,O0()

23 bl SLadTsS il b Eoame () 03k dijlge SlaiiSTy 4 a5 L
ddlged 51 5555 byiiSTy 5l plaS ua

CaCO,(s)+YHCl(aq) — CaCl, (aq)+ COy(g)+ H,O(l)

ol pd ggeme =8

Na,O(s) + H,O(aq)+ YCO,(g) = YNaHCO, (s)

t ol gy =¥

FeCl, (aq) = YNaOH(aq) = Fe(OH), (s) + YNaCl(aq)

«Y» fba_; —AD

tmlpd fgemme = F

YH, O, (aq) — YH,O(g)+ O, (g)
el geme =0

(9P 6 ¥ soaaio 1 J5; > 0 (505, =1 as)

(s,)9;C)lashie rans) P aAF a5

35190 (o)
Caw ) (T
HoH
I
H—C=N: ¢ H—C—H <« 3IC=0:
Cu, O , N,O, BOT lesd Jga b 4 425 b sCuw)s (o

Caw yd (&a
wFe' :[Ar]vd® , ,Mn"":[Ar]vd®
Aobe VE al e Esoxo o2l w500 (o
02
oo || .o
O 000
o0 S ‘ / \
O. oo
°° :../ \..: H H
ol Al AL Oy CanS g3 500550 (&

. s, s .
(07 0 OF sloaaiw = JW; ;5 ;U7 (sUy, ~1 (ou)

(b (ot punl) «Y» :\..3; —AY
Sl s 41 0939l 45 eils e 9 ol IRz clize OT 51 jid G p =
D13 5 iy S g s (J3e p 7 St o]
ol g (O3S 31 099l Gez sles
O, :-1\Y'C
O, : Y C
ol U099l PTG gz .l O3amST 51 26" O9)9l 518 Jgl 2,90 bz
Als an 0Ll &5 45 099l (Slur s T Cansl 0939l 51 5 555 Sladse

ol OT ey LS)'.‘.-."LJ“Sb

| ¥ oigl oo |
= 5=

(30 honop) P ayF M
S sladasy s s 5w o n+l=¥% ;n+l1=0% L clay )
s YP oo FSs Y (. Fp

i 9o MAI=0 55 Lavs, sl slas X' ggms 53,51
leﬁ)@),pbgT@’;Jﬂ'&l)T;Mb n+l=f ).}Lﬁ()g,}'&"
X" :sY vs"vp” vs"vp” vd' esVep”
Cllas Cwl Cunyd Jlgw Oy O Hle 9 Sl \.«ASF o X o
ol S oy Rb 51, Srs5506
(FF G PP sloai s stid] o0l ~I asb)

Wy dyyF Ay

s le (o) 2

(> mns)

G5 sl & las
Sy :p9d Oyl
Pz 4 Sl (3l p oz paie O Slpgigil 53 s pgu Dole
Sl S35 F0lslE 939l (o3
1355 5 b=l p oz AMU Goliio 51 030kl b 16 o5l &5 )le
355 65503135 Ol g 36 15 (laslel)

(FF 6 1 sboaasw : us L)) ol5l; @lgd -1 asb)

(acsalss @lay) W&y ar
(o2ols ol 2l 1 ol YO ol Y (ool sae g FY l X (il sae
(il VA 995 ,T (odl 322) .l VAl OT ool 33e BYisl @
15 51,8 (Saislu puolic 50 53 9 Cansi Sl ¢p X juaic @
35,1 Oglite (b (5 pis caub Oglite jaic 9> @
Loy Sl S 210,53 YA Gy 2 ld b b 095Ul it oy, Y p3 @
Ay Sud B S0 S 952 0T

(KO U PV (sboanso s s 6l o3 lpsd 1 oui)

&g -Af
pdien plowil 525 Aslas Gub Oy JulS i gw
C¢H, +00, — vCO, +tH,O
1) O30S 30 O L (p,5 FF o, ) Olig sy ge S calales ol b Gollne
Ayl bglsa p,2r .aind e JiSTy A b JulS ssbas (p,5 VP02
\FotFF=Yorg

(%{9[4‘/% (‘b/MA")

L' C«wl).ﬂ).g
3l ol Olie adgl bglsea 15 LIS cpl 51 S j0 w5 (a2l &
ffg CvH, x\mol C.H,

VoV g bglses X
& Yof g Lol ffg C.H,
Yv/fL C.H
x———— A =\\/YL C,H,
\mol C.H,
V£og O \mol O
Vor g bogliee X— B Yy TR Py
Yofg belxa YYE Oy
YY/fL O
Xx————L =8fL Oy
\mol O,

AzmoonFree.ir




AzmoonFree.ir

@rgl;yk 14 b ‘\

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

| \PS olea Y fﬁcw)bcﬂulrws)gbg\; 95;4.1,51:.14 Y
l_)§=X=.X.]' :>X; YXHV\=\Ve=>Xx=0

O—od X @Lgﬁ,:@&,ﬁ,,a,\b bg)fb.éla.b X pois

ol VN

w30 (sladn 357 () 2

1 & gty 5 0939 days5 155 s9=d2 53 9 lga 0955 NOy 55 (A

5059).\:&5 L,;)S » u5)9| .\9" )U”Lw PL) as" Cuwl G::,w § Ja) ;:4..7'9.\4 (g

bl abls 38 OS]l

aals s b Lol g gaswl 0L slwl el Kl o SOy 58 (F

SOy & cwsl SOy pimie slacdles 5l Jol> 55 a5 sl
(V8 5 VO o 8V 6 50 5 OF 00 sloaaio 155 5 ;U 5Us, ~ po0)

(5,47 o) Fragy -
4,018 gVee i b U owysa HF o H‘,O sladsge
SLBasS 5 s 93 St b 4l Sy1d SlaeaS 5 L ol 5 il
ik (5055 Joaz VY BV E (slaog 8 5130 59,0
bl oo G s Lo )le (slod
B )be (ow) 2
o Sl 5 o5 pliad Jae HyS 5 HyO sladssUse sl o )lie
G5 St A Olae 93 U391 b Judd 43 93 50 9 ARl JluS,
> 4 HyO 558 cdls 4 @bl sbes 55 Hy S a5 Jl> )5 .0iS' o
L)
= SIS VeV 910 Oliuo is Gl ipgw 9 p3d sl )le
bl Sy
Ulgz 4kl (o pd QLSS 53 00 G155 dlael Galha cp)le Sole
4z 08 5 VA Voo ol s o Ogil 5 Il o slacas 5
il 9 Ol LS 5 ol Ghisr abill SWST uy b0 31,5 555l
sl 31,8 il a0 VY
b8 03805 I3l sladiud e Cows 1 X S 5 Ol ol oty O jle
sz 1V 515 10 (sLaos 5 513039348 SlaenS 55 oled a0 033
S (0 (555 S Ol 93 X UsSUge ailen 90397 (oS 35 (slo s

(VG 10> (sbarsen s f05; MbT ce T =1 (o)

«Wr &gy -ay

s dg ) Ol slavg: Jse JS wslone o 5 42 y¥se 595 51 1ol

(sl olwYlgu >Us)

o9l
n(mol) xmol NOy
M =— 0 _ —
V(L) YL
=>Xx=o/f

9 Ol o mrie By Ol U9 5l g X (ouiS (50 g2 50 aldl 5o
Uss 69, 3 s sl 0 (ol Dl eigel bS5 ge o/ =X
Ot o E9omme 9 03ams Olisi waigal 9 Sl 1 3eie 2 & Sl O3

T s & X G 3o 51,8 0,5 FO/F b pl 1y osbe 93

0 =02 &= Uss|
=0 &= vyl

239 =l 0959l 5> SATsmb 5 GTem SV Al i Hleds DN
ol ¥l O3Sl
4y d O3S NS s 9 3515 O3S 51 (5 il 5 2045 Ty 0939
il y o0 el Ol
L digad 95,51 sl 5 5Lid Usles 3,5 byleys s 0 3,19 (59,5 Oljee
9 41> (6 ks S 3e O3S Biged madly AZbls 5 95 Gl S5l 1l 2
S o0 3,lg B,B B,lesd Ay (5 iy HLES Azl )

(VA6 VI sloaaier :J5; 1> 0 5U>, = asis)

«» &a“; -AA

0l Pl sl e e OLis JiSTy e 43,2y 53 > Hy 9 Ny

(u"@‘b/ 9,)

sl 3L gl S 5IGLS g Yooatm ,Lis g o0 C slos iaSTy
S5 o 35 Ol oy S5 5 82 sea 55 Oy 9 Hy > ay58
S Las 48 509 455 b g lagyo95 sgige 5> Oy 9 Ny w¥» an38
R Uiu‘slg Sl
9 NO osls UGSl i 95 y9= yomd> S OY 9 NO‘, «F» :\.-.l)f
S 0 S5 (5 phmgys 5 Oy
(A 5 ALVT VO sloain :,J5; 5 05Uy, =1 as)

«Wr&yyF  -Aq

oy 35 (w2
2,5 Jo b s Ol o0 55 Sl lie Jga b oS 49

P xV, P xVy

T, xn, T, Xn,

(59l pMuwYlguds 5 Vo)

M=V 05 ai OlsS e ol A5 Ao 45l 4 429 L

bamais 55 Py = Py Gy ol ol 5 5L Ul Sl 3ab izmed
215 W Jga b 5 Sledbl ol 5,138 sl

T, xn, =T, Xn, = TXn, =YTI'Xn, = n, =%n\

Slg—e Jg—s iiSTly plosil 51 oy 0 plonil Olawlons 43 4z95 b (Jobe &

4S oS oLl |y (aiSTly a0l e 3ed adgl Hlade Ciuas 1L 58

ol pmd g omotme Chma dddles Cuwl) Cows 3 &8 slge ol Esomn
LY Ly 58 iay bl aloles o Caoms 3 Slge

X(g)+Y(g) — XY(g)
— —
B ¥ s

. s 7 s
(AF 9 AV (sloaaiw wJH) U G[{)/ =l Lf“t“”)

(b (s paol) Wr &gy A
S 02S X 3y il X oY cudb slavy sl slas ST
:0: Y-

,5_4(_6, = YO} :y+fXF+Y=FxXADy=#

AzmoonFree.ir




AzmoonFree.ir

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

000 =Fog Cigu,
1 ol il 03 Jor gl K 1kl &3 4755 b iguss e 0l 203

< fo
%X\°°=—X\M=ff/f
o..\;f.‘:J’ &Aﬁ(z).?- Qo
J=B =5 Sogmo 4 58 Sk Jgdome 53 0aile Sl Kol 0y a0y
| A.Q.wbu

Sogw) Jo)yd =

8L g Oo
el =Nl 7 SOV

Jslome oy 18e

(I 5 I (slotasen s J5; Lo w7 =1 ass)

a..\a’,&vJ’ SRS NoHd =

FrdgyF  -e0
oS o0 Alse 1) a2y
I) ¥NH, (g)+ 00 (g) = ¥NO(g)+#H,O0(g)

II) fAu(s)+ANaCN(aq) + O, (g)+ YH,O(l)
— fNaAu(CN), (aq)+ tNaOH(aq)

(2liaa (lasl)

8435 ol (w2
918 mlp () STy 55 3LS Slg—s (5 209sS simsl cutl i g0mme (1
el V8 ol (TX) STy 55 Uglona Slga (5 20955 giuwl sl b 50200
9250 5 & pla anls 50 NHy sdsi )3 55061 olgie 4 Fe 5l (¥
03,5 5 6l lsn sl 4 Nlgi e (NHy &) Ny 5 Oy 51 (bl (F
29, )5 &1 9395 U

(AR 6 Al sboarso s J05; LbT e T =1 o)

«F» &g; 3%

8y 35 )
'.h)-a».: Aot &5 ! Caw yd Ql).b )90 ) Ao U‘~'~| w36 (A

(oo, 4js,)

Juolo sl0ssT badl (sl Cawyd LOSIL 10 3590 ol a6 (¥
it Il buwgs 09 I G Sl s
ol e 3 Gasds s 336 (¥

(IF 0 1o sloaais s@ily 1, Jusj sUlaw 08 ~F (ss)

(2> a0s) IrdyyF  -av
3)lge ()
w30 :Jgl 5590
C,Hypy + (@)0Y = nCO, +(n+\)H,0
S S g sl 4 BOIT s gar STy B 5lge Adlas 43 4295 b
05 g 3l ik Amly S (M) o adgi O Jge OIT Uge
Js— 3390 OIT Uge 93,51 Jlio (sl ccawl (M) 00 a5 aunSTlisd
Al (YN) osd 0y 1mSTiss 2,5 Jse s (YRHY) osds adgs T
Sgidsse 3>l 93 LOT Uge Ciglis 9 399
Al X wand 4y OF g O Uge X JolS” isgm sl 4 143G
51 30l53 008 455 a5 (1S Use 31 i
C oz 3w (o p = Gal3B1 L OLIT 5 13 1p93 3590
e prals H ooz 00,5 5 il
A Oylis o S slapsl slads il b LOWIT 13 1w )3 :pouw 390
Dle palS Jlsze OIT 93 b
Ol)Adg S & At 00y (255 95300 LOLIT s )36 +p ez 3590
(FAU | sboaaio i1y |, jas; sblap 108 —F ou)

Mg(NOy ), — Mg"™* +YNOy
ymol Mg(NOy. ),
Ymol NO,

?g Mg(NOy ), = xmol NOy X

S J¥Ag Mg(NO, )y
Ymol Mg(NOy ),

NH(NO, — NH{ + NO;

=Yfx g Mg(NO, ),

— _Ymol NHNO,
? g NH(NO; = (o/#=x)mol NOy X ———
ymol NO,

Aog NH(NO,
'mol NHNO,

(Yfx)g Mg(NOy ), + (fA—A-x)g NHNO, =¥a/¢

= x=-+/¥mol

r)j 5‘rl.9§ OL—wL’u 29 od—al Cawd & )g‘.)u.a » X ‘S)I..\f‘sl:. la J

= (fA—A-x)g NH(NO,

S oo ol |y Ol o2 ke 9 O eaigal
g Mg(NOy ), = Yfx=VY¥Xo/Fg Mg(NO,),
g NH¢NOy = fA—Aex = FA—(AeXs/ F) =17 g NH,NO,
oa9lse o a3 1) O3 eaigel & Sk (o2 520 p 2 Cosmad aled 53
g Mg(NOy)y  YFXe/F  YE YV 1A/D
g NH,NO, V¢  fo Yo o

(lne 5 99 (sloatinr s S35 ; T T =1 osih)

=\V/Ad

(s, 4)9)) Frdygy -av
Mg™ ey o : ‘:/fgg =Y ./ mol MgCl,
ol Mge mer v ="
worr 2oys Mg™F =:L:x\ co=Y/EXVo VY
/0

ClT o,z 2oyt " =+/ymol MgCl,

Ymol CI™ y Yo/og

X =v/\g CI~
ymol MgCly ymol CI™
v/\CI™

v g
(39 6 P (sloaas s f 355 MbT e T -1 yasds)

sz oys CI7 = XYoo= 7Y /VXVe

(u5ls51 W, p080) &y -ar
S 0w sdglone p iy wisls palls OT o5 Voo oS 455 ST
l; C,uu|)!|).| B.\a::;b‘sln 39 AB

A'C slos y3 tVeog LT +90g AB =108 oui e Jslone
$o'C sy ;3 tVoog T +00g AB=100g s Jslowo
G A C slas 1 Jadoe iz 03,5 3,5 31 1 Juolo Oguns l e

b ogs dalsgs ol ‘"°°C

AzmoonFree.ir




AzmoonFree.ir

@rgl;yk ¥\ G ‘\

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

sl 25 D90 4 S 5 (nl JulS i g GRSy 1pgun 390
YC, H¢ +YYO; = Y-CO, +1¥H,0

YYmol O
/ymol C\,waﬁx !
Voo Ymol C, Hy

JY/TLO,
\mol O,

=YY/#AL Oy

4 yp Cr 095 Jlads g 039 C—H gy 5 sslo Sl 1p)lex 3,50
il § 0 55 A 05 59y BT ool 51 45" (5 ptic (prianiS Olgic

JsSso ¥ &y 5Lis s Oy w5 415793 Slaign (sl sl 1oy 2590

ST JsSgo ¥ 039331 31 oy 2l 03,5913 (J3Uge Jge b 9 Camsl 5L ST

bbb €\ Hy Oy &jp0 &

C,.H,, +¥H,0 > C, H,.O,

C\ Hy,Op JsSUs0 Uga b

(VoXAY) + (Yo xV) + (¥X1#) = \AAg. mol

(F16 9 soaaes il |, as; sUlap 115~V (0u)

-

(> mas) Ir gy .
N 5eS CeHg (1) 5 CoHg (8) 551 g N1 13905 42 4295 b
Ll slag s sz wml HyO(1) 5 HyO(8) (65,31 b S5
g 3015 43l L 51 15595 (59030 Sism) O JsSga

2y salys Qry > Qp g sl CiH sladssIse Ole

sJusl A CyH,(2)+ %Ov (®)

C/H,(1)+ %ov (2)

Qm
Qm

Qv|  co,(g)+rH,0(g)

COy(g)+YH,0()

(0% &k @l (513 (7 1>~V (o)

(59 oWV s 5Vsa) P ay ey
Ao Gal33l b o 5 4 b gusIT 5 bagSIT aolSIT 55 ¢ b ygel diSS
Hiloe 2l 9 Lal (el bl (S (o Mo)d (2,
ol GRSy 5 CanlapuSIT 213l e S5 3590 S 5 Wb &5 &y a5 b
Sl g5 D90 41 p 0 b Slge

C,H,,_; +YBr, - C H,, Br,
Wl 3mo)5 Vo Juolo S 553 (1S 07 Aoy Sipl 4 azgi b
1291 Cansd &3 1y ST Uga b Olgi o0
\YXn

Yo=
AYXN+HAX(YNn—Y)+ Ao X ¥

XYeo=>n=Y

(b st o) Hr &y -aA
S oo 45lge M i (5 il g0 4 1y GiSTly Aoles Loyl
¥M(s)+ tnHNO, (aq) - YM(NO,.), + nNO + Yn H,0
dlge 20y3 VYN bl GiiSTly 50,3 035k b Aslee &y azgi b
Ymol M

$/o¥X\o' atom M

28 NO=\/Aosx\o'" atom Mx

nmol NO_ vyfn_ Y.g NO
X X X

YmolM ‘e ‘Ymol NO
=o/ym =v/M=>n"=ft=n=v
(F5 U PV sboarso soili 1, jus; sblas 18 =V (o)

=Y/AAg NO

(b pamas pol) UERCT L
:3)lg0 Aot (o) 2
aiibge pLi 5 \\Na | K 5K ol 515 au sy (il
SLaoy Sl dia L3l bl 5 SKzsS (o3 glad 4z ja oS il o0
Ll o it p L G Y ol G 93 douiys 3900 Side 5T &Y
ol S31 G 3 &S wils oo mizmen 3513 1) 3T BY 09 5N 4 Al
SIS L STy 3 9 Camsl iy 550 Sz Sbly sty (ool plad 4z o
Y ool s 51 8IS 0 ST 508 90 Usb 9 e 55531 b 551 AS
)13 15 00 35T 65 goe Jsb e 9 S5k e o y5eS” Li
Ol 313 09 iU Y ialowiS LS 8 &Y 55 45 bl Sl s s (o
N+X=0 oad asuS a8 Hlowl jlabloa ¥ LY L uly X laie
L¥55 6 1 K Lol 51 (K a5 55 sialgss b jiien 516 93 . adlb o
&S ybolen ablbe ¥SY ST 03,54 | Mg 6,35 B 5T
el iy (¢ ME 51 g K ool glads quils
Jo5is (SS90 Sl 5 03953 5 b STy 55 Ol a3k (o
Bl s Al U9y Ay a0
el Y€ 5 5550 098515 w536 (&
s Fe st vs' vp” vs' vp” vd®
L dslepgsstl Y
oSl J5 YF f
sl il 50355 b FeO 5 05s 5 098l $595
Fe' +0' - FeO
(VG 1o sboaniar s@ilug 1, isa; sUlmb 05 ~F (o)

(9, puzw) «f»a;.!}f e
bl Cuwyd 3)lge (ooled
13 ,)lg0 (w2
slapsl slasi 5035 €y Hyg oS 5 gl J5SUs0 Ugasb sl 3590
obus (CyHyg i) OUT Groeds 0395308 slaesl b 0T 0395308
Wl
YA bl 0adh w9 45893 sladtien 03 o 3l Sl iped Sise
Jse o ami 3 .l 56 ¥XVE=FAog 0,2 L (Bry) g Jssse
S Bry o5 Yo in laie ool chu 4y 0 paw 512 S 5 ol

.J;IJ

AzmoonFree.ir




AzmoonFree.ir

@rgl;yk YY o ‘\

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

AUV O b Lo S 3L
|[An A| x /Y0 X
—=—=>——=—Z=YX
AnC y Vi oz
39 Al 55 Dygo 4 B 3590 STy 0 dd dplone Glacums 4 4253 b
A(g)+YB(g) - YvC(g)

eiS o0 Jos ) g 4 D9 A Al sl

N/Ya—Y|
——=—a=Y/Yd 456106 Law S 53L
|a=—Y| Y
IRZAL S VA U1 R BN Yo 610 Sl b5k
= — = - ") ° ) 8)
b=/ v * R

g Jales /) )a.l).gb A Cus
(ﬁaw:[e)lw 6’}"‘:’(;:/) —F eud)

(aessalsp @lay)
oS oo 453l |y Lo iSTy Ales Lyl
CH; +Y0O, — CO, +YH,O

C¢H, +00y — vCO, +tH, O
oS 50 oS O Bauigio Ce s 43 4295 b 1) COy 0 455 Jge
_ mol CO,
:M)L)P.:.lsub)é n‘- I) CY'HA d,.a’ n\ I) CHf d,.a)fl
\#n, +Ffn, = Yo
n, +Yn, =Y/Y0

f/0 = mol CO, =Y/Y0

=>n,=/Yd, n,=1/0

b Cowl il adgl bglses 55 Olie 9 U9 4 psx

\#g CH
\/amol CHox—2=—F _yeg
ymol CH
ttg C.H
«/Ysmol CoH, x— B Yk _\\g
ymol C.H,

g1 dalys 0,5 VY LOT pro SN
(AP 5 AV sboarsw @l s1jé (5 1> ~F (sasib)

(09 b)) «¥» z’;‘“; -\
A BL azbls 2,8 0 OT (0,8 5,285 (2.5 Jesb 45 ST o 5 (e

al CyyHyp oS 55l oo b
:3,l36 (g 2
Cewrp3 gl 3590
C,yHy; +Y#O, =1vCO,; +\AH, O
C,H,, +1fO; —CO +).H,0
YA—YY )

(o +)—(F+Y) ¥

«Y» fba_; -\

mpsS Fo S ol Je prr abilbos CyHg 5 5590 S5

Vsles Graldl sl p3¥ sla,S uy ol p39 Lo)S Js3 AA V' C 3311

@lesS Cd b U oS oo dmlona ) V' C 631050 4 S 5 gl 51 p S
T Caws 4y 0309

fog CoHy — AAJ

Vg CiHy 5 xJ=>x=Y/YJ

Jls aibos Y/Y

bl S5 ol ois ple S b b gy
gx C

amsloms 1, V0 C o3la0l dy a8 Yo digad Glalsil sl p3¥ oS
Q=YeXY/YXV\e=>Q="%foJ S o0

(OA G 07 (sloaasw :(QJ[.«/ slié & -V UAf‘j')

(b (pamspol) Kr &g v.ev

e S C=C 893 aisn b piasth il 4 JSTy ol 3

adg C—H 5550 ¥ 5 C—C sy S 0ads ks 36 H—H

X ot S p9m0 il 4 Olgion 1y STy ol AH a5 3500
23,5 duwloxe

A= [Gw PR 5] W}_{éw PO - &w}

00D ATwSl oo JaSas
= xX(AH(c—¢) + AH y_p) = AH(c_c) = YAH (_py))

kJ
= XX(F)VE+ FYF — YFA—Y(F10)) = —\ YAX——
mol
’["?-}I")?.-G“ X lade duwle a5 Jl>

kJ
AH = —\YAX——

C,H\,_y +xH, - C,H H
athyy—yx \ athy mol

y \mol C H,_
(vv—yx)g CyH,y_yy

2 kJ =\vg CyHy_yy

\YAKJ

—————=#%kJ
\mol C,H,,_,,

DX =YVW-—IX>¥PX=VW=>x=Y
(7A G 0F sloariw &lw s1iE o ;> —F (oaih)

(5ot oWVl s o) Krdyy ¢

L =ln € Uy ot yuiSTy lanl 53 B g A Uge a5 ool 51

slre G .l 035513 € gosias STy B g A Ly 3l Lino

(Wt p2,0 il o Z 9 Y (X )39 Salys 15 Dygo 4 STy

xA(g) +yB(g) — zC(g)

o b mlite slge CBile Ol i (Ol (Sloj 85k 1S ild o0
o Sl OLiss yiogaS gl
Al Yo U Lo Sl b5k

|[An A| x V/YO X

=== —Sy=tx
|[AnB| y ¥/vo y

AzmoonFree.ir




AzmoonFree.ir

@rgl;yk Y'Y 2o ‘\

9l 3 phoifys olais

b‘f‘f 9598 ¥ (5903 o 53 a.“

«¥» fba_; VA
3,150 (o)
blon 2 g0 s g\ 03,5 yed l Juoler Bigl S5 aly s (T

H H
nC=C—C—C—>{| |}

c—C

|| da

H CyH,
9 03,8 ade bB Giosy o B Giesy g (T slaswwl j3 oS
Bgdn diwlS” ST 55 LOT (g ds sl

(019, laskie pann)

sidbos N=H 4 O—H slasisn slils 95 50 1)t (o
s 4 3BT sbod 33 Oblge (83 -Y N BN 5 ol OBIT ¥ty (&
dgzge 5
o s 4y 0 g o1 (b eSSl Je p iz w0l (&
15 (Ko 1 )5 5B
9 IV g e sloaaio s isbestl 3 Il —F oud)
(Fo s MO sloariw seili |, Sunj sblme 145

«F» fba_; 1.9
:3,l36 (w2
sbils g 055 CYoHY\’O\‘ S 5 ol JsN9e Uga b 1wy gl 3590

(A5 mns)

Caw 2L P9 do90

C, Hg Oy +%0v 5 Y+COy +Y\H,0
0
9 Sl (— E— OH) JumuuS 31,5 hole 09,5 shild tums )3 1pgus 3590
S g il ale ST SIS L STy o Slgi o0
a3 polez 3590
PP KV T PLECRM VL PPXVAR. [ § QP I EECHRSTEPE SHESYR
Klosss Juate C & 0590 sl sl wusl Jaze O
(V16 sloaaio pisbestl 360 Slbgy —F oub)

(o)l9;lashe sone) Frdgy -

? = \C C/ AS) 36 18" Juis

—=Y . = .o oy | H

Y "/ \..l: (U" 9 ) 2 %9
HOH H

| RO
;=Y (H—C— 0 — C —H <l Olgilio Juio il o 5050
I

H
> SO e (g
C\Hy s CoHeN s 5 a0 0wl 9 lgilw J5Sse Jge b ()
Al
i
Ho—c—©— C— OH & j90 45 Spusl 55 ol (5765w Jga b (Y
Al CHOp )50 45 0T J5Sse Jse b
ilye (D) 31 el B33lo 3oty 5 55°81S ok 535Le sy (¥
Higdge Bl OBLS 55 yagise 93 0

(1P 5 o el oo (sloatinr 1 jabeabl (5360 Sy —F (o)

0
Il

QagySIT 05,5 H13039,30 JiSTly 55 &S cpl 4 4295 b 1Cas 30 1pgd 3,90
03,5 13059534 3l oS J1a5 C—C a4 a0, C=C 89y S
2193 S 93 gt 45 Lz s b5 S OUUT 43 Ol ood ST un
KAl 1 6895 Kigw 61,8 0 Ol S 3

ity (B e (5 LS H0 b LOWIT (w506 o 390

C-H Lgn V8 Cc-C EHWRE CWHT‘? w33 1 polez 390
Sigs Yo shyls 00,53 ,lisle sl Yol 93 ol BN 457 50
<wl C—H

(K9 0 PV sboars s@ilu 1, iss; sUls 15—V oud)

«Wr&yyF .y

Al Ol (w4 £ 9 Jal 3,lse

(b (s pol)

13150 Ao (g ) 20
a3 1yl 3590
_ (02X + (FAX) +(YXT)+(¥YXY) -5
Y
S¥owb slacis slaws = (YX)) +(YXY)=¢

S¥gm slacis dlaws

=l O 53 GI—anb 5 I—igm SLdOs il iz Hlomis SN
Adbe Bo—F =FF

oL P9 90

Opz+C o
S ez
_ (YX18)+ (1$X)Y)
T OFXVY)H(YAXY) + (YXVE) 4 (FX)V )
Risi
T YAe
b Slgioe N (o514 Juaio 039000 @l 2bld Juld 43 tCams3 1pgms 390
Ol Js 4 55 € usling S 51,5, (3900 Lgs 295 ladySse
31515 (G590 Sgn JuSias Uls (O 4 Juae 0o

8wy 30 polgz 390

OgC@o).?.\.w).}&w: XYoo

Yoo

X\oo:XAo

s Lt _IPHYARYHY A
b paie Lol ¥ ¥
2 = YXAANY
a3l Vet A WA
—=—=9

lyaze Y ¥

N-H Sg oS 5 gl 53 00T Jole 09,8 1w j30 oy 5,90

Je5id g sl SilauS'9,8 b 0315 STy Coils s et 4 03515
31951 el Lale 09,5

wisbeby ot Sy @D 13 o 1> ~F aed)

(19 G llo g Ao G 9A g FF (sloaaion

otas (G H,y,):

AzmoonFree.ir




