AzmoonFree.ir

\&-Y ) Yy ugnii

o § 233190 ol

ol 6

0313315 L pule— 0305 sk cpamr— Vrl (BIS

SX5gke 13 o M LS e b IS Lo Sasma- (5,10 (hbuas- ()15 OlgsS— (50l o) ,8

sxiske )'ém—c}lﬂ Lo ot e oga- )5 Cono oo slild o|,§—.s,§w Loy dozms w5 Sl §lowl

[CF (LT VYUY VS SPIR [E X UWPE SEy) EDVILAIN PR WD Y-y W S L.b):l:—‘s.\_g:ulﬂ 0,58 - i gl Lol
OL5sSS (otime— (530 plu— (2l ju0 douilosdpui— dpman juo doo|jush- (5590t Sgame— oy b (S Mpa— (G2 o Ly doa

Gy L5308 95 (o) (ymini— (S dpmiinnzr Lid jdozna 155 5 pale (5 pmalsly e il 3l Ol (il e
Srleo .\.Al’—‘saﬂ_wmég_& Mo 93 Bl s Lo (S5 9w g Slowlow Lo - X390 585 Lo ydeea— o)) (o5 0
SU6p0l a5 356 dosmo— Cuwgd e JLlo— oub Gaws ol (B3Lo 3lgz ez 0315 Bolo Ol pguw

[lilisul pg g ol Saksia i

Si3 S S ~ Y bbes Y

=l P.BlS
0305 2ads Cpaan> Yy ¥
0313315 Lo yule

@bls olss @lbls OlssS

5 QUEgON | 36 ol
SIS > et e oo doxe IS Coo doxe

e 03] dee (g oo sl JUils ban e s34
obuse G el S S ULl Jpew Sl 9095
LCws> Loyl ool 0,0 &by Loy saze

wbés e
Sy Lo el Wishws: pare
aliaxy olusl 2905 55yl (s

&olss vlabe

I90Pes Losly 636 plus Cyeeagl (s el Cyeeagl (e el

985 p0 G sl ols> O lod Lo yule S8 Oyl S35 Ol §m

sighe 315 40
o3lj gt S 5
ol agll -4z y55 Jghume ol Lora 09,5 50

o134l b &l 5

sos% Obygw

003l 095
(Pl Hg) (2l (o j9oT (Sols Sbiy

SPA-FEFY coali— Gbisel LKid 0 oeill — APY L5V — ulaunls 5 Luo o oMasil LS 3635 w0 80

AzmoonFree.ir




AzmoonFree.ir

— N

9l 3 phsifys olais

b\w &0 Y 903D ﬁ,;sa.“

«P» 3..3; -y

(o)l/‘éyéu‘/ Uuu.A)

ylas Al U Wl )I)Jf),a Y+cosx Q)Lg.: £ eU Zh..L.o 29
N9 slacilone 4 by e bid T 2l Jlages 056 slacilone Giay o
Sl Yy =tanyx ab

T kn =
YXZKR+—=> x#—+—
Y \ ¥

A T
X=T bs y =tanyX abs losws oilne s (?,n) 550,

2 1 2l Jlage Cundy .l Cute Y+ COSX Oyl a5 0T 51l
Slusd 5 Y =ANYX 2L jloged Curdy Olea b3 ol (Soluear
Sl Caw yd «f» i.._n‘)f LE XY Ll b

(OA G 00 sloaasw :cnulp /5 1 — (Uil slops =t (Ulus)

(oﬂ,‘ég'& (pams) «» Zﬂ_; -f

b galsaml ba s,y f(X)=mx+h |, f glsal s
c . \ ’
sl gt S o0 B S g(X)=—;X+h
- ) h - ,
' (x)=—x—— , g~ (x)=—mx+mh
m m
:F.:.ZS@6)'.’\56%chble)L’:).}|)u4ba'Lbo.1|dl’5

mx+h—(—ix+h')
m

fim M: L r—
X=teof '(N)+g (X) X2+ __x— — —mx+mh’
m m
(m+i)x m+L Y
m +\
= lim m = m: =

5
x>t Ly om v-m' Y
m m

Y

=>Ym =A=m=zxY

(77 6 7V sloaasw :cnlp ;5 s —2linl slops =V Ulus)

(o), gabis (ppus) W AyF o

Al

lim gx)= lim f(CX )= Jim f(-1——)
X—e~ X—>e~ X X—>e" Ux
\“x—(x+\)= lim Y_xz‘

= lim f(x)= lim
X—>+o0 YX

X—>+o0 X—4oo  YX+)

e

lim g(x)= lim f(x_—)= lim f(\—;)
+ + X Y

X—o X—>o x—)e+ X
. . x4+ (x+)\ . fx

= lim f(x)= Ilim ALt} = lim —=Y
X—>—oo x—>—o YX+) X—>—oo YX

(77 6 7V sloaatw :culpiy )5 1 —(plinl slops —F @Ulus)

(o), @by (paus) O &
ao 48 b 6lp s ma B0 8 lnl duls ke » Cwl i
S Sl | B35 550

W\ & 58

lim S R lim \
xort ()X ot XEX-P)+(X-Y)(x—F)
\ \

= m —=—=+4c
x—vt x-Y)(vx—-¢) .t
«¥» dy 58
\ \
lim — = lim
xort ) (st x(x—v)+ (x-1)"
\ \
—_ im ———=—=+4c0
x—=yt X=Y)(x-¥) +
«P» 3...1)5

lim —— = lim ‘
x—oprt F+2)(X) et X(X-Y)+(xX-Y)(x-V)
\ \

— = =00

+ (x=Y)(Yx-V) T -

im
x—Y
«F» L-L)f
. ) . \
lim —— = lim
xoprt F+2)(X) et X(X-¥)+ (x-Y)(x—Y)
\ \

— = 400

im —— =
xopt X=Y)(x-Y)  F

(OF 6 0l (sboatsw :eylpi 5 p —(plinl sop =V @llus)

«Fr &y -y

\
=lm X=b£»d|)5%géwgé)b)é — Ok >
a—YCoSTX

(4))/‘@1&1} (pauis)

el 50 D)le Cislae Liny X =D g cuwl ol —00
a
a—\’cosnb=o:>cosnb=;
sl cicliae Olgz g TV 4l €COS Juol> 3y
a
=>-—=f\=>a=z=v
Y
e Aol X=D (Klaea 53 g 50 Djle 45 Sl o 455 ol Lol
Er e s (A==Y) ail a<YCOSTX a5 aily > Jny iy
23 45 Adl 35— per—ine )3 COSTIX 4—S S5 —
S9dien powize X =T 55 COSX Ojke (0, Th) = (o, YTT) o5
=>ntbh=nt=b=)

=>a+b=-)
(OF U 0l sloaatw :cylpi oy )5 18 —(plinl sl —F @Ulus)

AzmoonFree.ir




AzmoonFree.ir

& Axio \

9l 3 phsifys olais

b\fd‘ GO Y (yg03» @}“A

Y Y
393 (3L silone b5 X=; 9 X=—; 5 akls opl s

Yoy Yoy )
(—,;) 9(—;,;) oilome bohs abli Abis am 53 9 sl 26

ﬂ.)—;u‘&a' Q—‘bsb)'.})bﬁ yY=Xx b’ég;éwwugdswl

Y v
: 15 9 Camwl (— 4 —
o109 (a ’ a)

ax*+bx—Y=(ax—Y)(x+\)=axY+(a—\')x—\’
=>b=a-Yy=>a-b=v
Syl 2929 a—-b Slp olaie S hidd Culys o

(#A6 9V 5 OAL OO (sboaass :ulyiy > 0 —(plial (sloss ~F ¢lus)

(o fﬁUj W &F A

‘et d o0 plonil 04l 0315 2l abuld 59y 1) a5
o o6 97t nupumiaiy B ¥

y=x" —yx+v Sy =X +YX+Y

B e ( rxtT)

Hale Iy Y[k
Oy Semm oy TR, i (x vxe - v K

k| (x¥ +Yx+1)

o2l N39w5 45 ol Y = K[ (XH1)T ol lges 4 byt e abils iny
sl olos adsb ssme » K 530lie doa 5151 4 &6

(IF G| (sloaasw @l —F @Ulus)

(sl [le)j «Y» &J_; -9
gty Foskw |y @il abuld 0uiS' o aw 9 ol R 2l anels
Yx-—\ [x|=]x=1]
= X
IX[+[x=V] [x[=]x=)]
_ (x=)(x|=]x=1])
XY—(X—\)Y

£(x)

= x| =] x=)]

0=l 45 e 9 S oo s b T(X) =] X[ = [ X =V [ 26 Lloge

ol SOg0 R S99y ;IJ,@J

(IA G610 slbaasw @l =¥ @Ublus)

(o) s (pues) ¢ &y -5
Olaisia slajsme $ilgs cilome bs 95 dalys ST w0l o3ls &b
Osbie 5 ablagils W Cilome o 5 Gl cilbme 5 a2k ablbaals
bbbl W53 Ciloee < bid @b Hlges ST gy 3105 Ady ) S jgo

mbml:u&md&g).\ikc)ﬂ&)l‘c

=A=b"—1sa" =e=b=1fa

x4y x4y

= y = =
ax' tfax+¥a a(xi\“)Y
T i) G Sl pilezr @) Slues (595 il bohs ablis Jow

&ul&au)ésmm&aﬂsbdb{bw&ulwéﬂ.\b

x4+t

>y= Y
a(x—Y)

il OF (Gl ilme Y = =Y b a3l g Sl 13903 o3 e X =¥ s

oAy oy
= lim ——= lim —=—=-vy=a=-\
x—>toeo a(x—Y)‘ X—>too ax‘ a

ﬂ)b:f:}a—b:—a

(A0 9V 5 OA L OO (sboaass :culyi g ;5 8 = plial (slogs ~F ¢lus)

(o5l s (pame) O &y v

aS Lowl 5l 9 3,18 @5ls cilme G 9 (8l cilons G b T @l 1905

IOl o5 Sl 93 )15 ddy ) S0 Sjbe (b Jlgw IS
sl

:.))|.> wiclae :\.&g) ‘c)."u (<l

C):'u‘_gA=b“+/\a=°

b
g@bdbhw@‘ X, =— @L&Z@,ubwl)o
Ya

- \
bss,ébwwdbdljlaaﬁ,;.mly=; &b sloges il

bl 4315 3l sl Y = X
b ¥

2=l b2 ssrha=ea=—y
Ya a

Sl A=b =Y s ol 5o
slaain, 5l (o L o sladio) 5l S a5 5, ady) 95 Ojbe (o
Wit X =Y O 50 OHls sladin ) 05 Lol S iine Oy
sl 12 SO e 4 wilsi oo ) 7,5 Ol

ax’ +bx—¥ = (ax+v)(x—))

L

ax’ +bx—v =(ax—-Y)(x+)Y)

AzmoonFree.ir




AzmoonFree.ir

0 dxo \

9l 3 phsifys olais

b\w &0 Y 903D ﬁ,;sa.“

X ° \ Y
f(x)—f(rx—1) - 1 - 0 |+
(") —f(rx) i I
f(x)—f(rx—1) . o ; R o
f(x")—f(¥x) | : |

OIQ I O,I"

f(Yx)—f(Yx—1)
f(x")—f(¥x)
= Dg = [_Ys°)U [V,Yv)

2e=>—-Y<Sx<o L VSx<Y

Yo\,—\,—Y SIS )le K4l ,l,8 eu als yo as (TuIo slael o
(IAG 10 (slbaasw :é{U -V obls)

(sl [cb()j ¥y &gy
el io il P(V) 105 sl p3yton X=V 0 P(X) Jsl G,
=>PE)=x-YQx) (¥
(oS o0 41335 ) Dot |, P(X) U
P(x)= X —ax+a-1=x"
\s

—\—a(x—1)

=(x—\)(xA +X +..+x+HY)—0(x—Y)

\

=(x—\)(xA +X +..+x-¥)

X=\ s OF a5 523Lo 3L 5 Q(x)=xA+xV

cwl Q) =A—F=¥ L0,

+ootbX—F L

93 U9
P(x
Q) =2
X—)
P Y obx+¥
= Q) = lim 2 — jjm X %X
X' X—)  x— X—)
A—
HOP limw A=f
X— \

(Fo 5 1% sloaies ;20 ~F @lus)

(o524 o pule) > &gy -y

S 03k [y @ abylds 1ay] 457 Causl Y
f(x)= sin" ax(\— sin" ax) = sin” axcos' ax
\ Y—cos fax

Y \o.y
axcos' ax)=—(sin' Yax)=—(——)
) f( . p

\ .Y
= —(fsin
f

=>fx)= %(\ —cos fax)

- Ym T
To Cowsty T=——=——ahl, 51 Ol 5,90
flal vla]
14
=—>=|al=¥
Yla] A

=>f(x)= %(\—cos\?x)

(sl [@07 W &gy .

h(x) =logg X 5 8(X) = K™ +1 08’ 45,5 5145 4 45
s gs h als g a. k> ,51.f(x) = (hog)(x) il
h als o <K <Y 81 ool o900 14T ams 3 5 Silsa5n0
ST ol g sl (83900 oS aonss 53 9 9l o35 1aST € 5

il 3320 1351 £ b K€ (o,+00)— {1}

(1A G 16 (slpaasw @l =¥ @blus)

(Ve [gj,of W &y -0

S Azgl 5 OMNAS 4

y=fx)—=2ds )
Yﬁ!""“"ﬂs

Cowly a1y S y=f(v(x-1) =f(¥x—¥)

iy 48
TR Ly =—f(Yx—Y)
o Jgbo g7y

sl 15 Dpgots @l @b dls cplnl

g0 ==~ (rx=1)" —Zm(rx-n)’ —nrx-v)+k

=—(x=-1)' -mx-)' —n(rx-v)+k
=—x" +(*—-m)x" +(Ym=yn—¥)x+¥n—m+k +)

fom | y=—X‘u el: )l.),.oi X" ) )|é9.o$ U9z
Yf-m=—o>om=Y

m=Y ¥
Ym—vn-yY=.———n=—

v
m=Y , n=—

fm-m+k+\=e—— Kk =)

—

ﬂ
ol MKk =—— Lo
YU‘"‘.

(IF 01 sbarsw 50 - @lus)

(sl ﬁﬁUj ¥ &gyF vy
S oo Pl ) JBG01) 525 ol go%e 9 Dose sladds; lanl
fxX)—f(¥rx—)=e=fX)=f(*x—)=>x=YX—1=>x=)
f(x")—f(¥x) == f(x")=f(¥x) => X' =¥x=>x=0,v
ls B e ol Caodhe Guess sl 9
fX)—f(rx—1)> =2 fX)>f(FX-1)D>X<IX—V\ > x>\

X)) = f(¥X)> e = F(xV) > f(FX) > X' <FXDe<x< Y

AzmoonFree.ir




AzmoonFree.ir

% dAxio \

9l 3 phsifys olais

b\w &0 Y 903D ﬁ,;sa.“

\
oa y=—;tanvx &L Js9s bl Jsb paiss 5 T g slages

il g ol B <0 sl (53900 1451 26 45" LowT 519 3T 00 s

y
R L
fa, v fa
la=—v T_TX
ol A== a3 9 ——— = —
fa A

)
=>f(x)= ;tanfx

YR \ AT T Y
= f(—)=—tan—=—tan(Yx——) = —£
Y Y Yov Y Y

(FF U 1A (sloaass rcoblia —F blus)

«» 5,,;“; Z\Y

iS5 03w |y @ Al 1zl

(o513 lopae)

f(x)=a- %sin(\’cx + %) =>f(x)=a- %cos(\’cx)

“b>eas ino Yy =00SX 5 f 2l 95 slajloges alis b

213 Jlo Ablazils iede b Llgige € Ll il b <oy

Ymax =a-_=Y
=>a=\,b=-¥f

Ymin =a+—=—\
min Y

ATC 2 v
’[".'.)|°5';“"|T=_U“‘1.‘C"‘"|_ Al aogls 0,95 puly — B,k 5l
il ) Y
YT AT !
=—=—:}|c|=—
Yie| A A
b 4 Y
=alc|+—=——VY=——
Y A A

(FA G PP (sboarsw :cbilin —F @llus)

(o5 5140 o pule) Wy &gyF A

ol ¥l slade o St 9 T(0) =1 o osls g6 5o

T b
f(e)=a+bcos—=\ at+—=\
Y = Y (*)

Ymax =at|bl=Y at|bl=y

T \ fr \ T Y oY Y
=>f(—)=—(N-cos—)=—(\+cos—)=—(—)=—
'Y A Y A Y AY

(PAG PP (sloaasw sclbilin —F @llus)

(65; 5100 Lo pule)

o
pald g B= 0RO 555000 Ogume 25 sl B

\
V+(5)
AC +t
—=tan[3=tan(a+fa°)=‘ ano _ Y vy
AB Y—tanQ \
=)
\
AB
AC ¥

(PV dasuo obilin ~F @llus)

(s5; 3140 Lo pule) K &yF s
- \
St Lol tab oslw abslo g Y= U il Lzl
tanx —cotx
‘ool

sinx#.=> x#kn
T
cosx¢°:>x¢(rk+\)?

kn =
tanx:ﬁcotx:>x¢—+?

kr kn =«
=>Df=R-{—,—+—|keZ
f { Pt fl }
oS o0 03w |5 &b dbuls cOtO —tan 0 = Y cotYO sbosl 1 eslinul b
\ \
f(x)= — =——tanyax
—Ycotyax Y
\
ol 3 YKo Gilbe y=—;tanvx &b Jlages Jl>
y

- - I T Yn X
Y f 3 v 3
s
lim Y= +°°’ lim y=-
T T kr
X——+— —->—
A\ \

AzmoonFree.ir




AzmoonFree.ir

Y axio \

9l 3 phsifys olais

b\fd‘ GO Y (yg03» @}“A

«» 3..3; RYY
agien 21 Dogods |y dsles sl
. ¥ . \ .Y . Y
\—sin' x—sinx=—=>sin’' x+sinx——=-o
¥ ¥
=p-1)|-’u“‘,

—\<sin x5

. Y. \ . \
(sinx+—)(sinx——) =» sinx =—
Y Y Y

I ! [ ¢ om X T | [ T 7] 554
Sl =l =" = Al 99 g | T 55L 5o
Y Yo Y’

:>(X=XY—X\=Y—E
v
2ol Caled yo g
\+tan“—1c
tan(a+£)=tan(v—n+z)= Y =\_\/F=\/;_y
T ¥ \—tanTn VEVY

(FF G PO sloarbw scobilin =1 @blus)

(syl; 3100 o ule) «¥» &J_; -Y.
o5lazwl =A 25 5
e sin x cos x S
S A +YA-F=e A=+

:[ﬁ)bu“‘i

\ . VR0

A=— =—\i\/3:>s1m‘x= f

sInyx

+j3 s

a3 Iy 0Ll SINYX =

1=

= sin¥Yx =
Y
il 5 K& Gilbe Y = SINYX @b logei
y
i\z rr /i \rn
P\ ¥ A\ .
E v /moom
- N AR N
Y o N4

1—o

Y

5L, L, Yy =SInYX gl slspos y = bs Y glhe

N Y
NS (oo abid abi ¥ )5 (»,T)

(FF G PO slaasv :cobilis —F @blus)

eu )L),—o.; |..\_’~'J|C9b GLA)?.&')L; 3 )9t 33 s (5|

S oo s 1 g(X) = cos(x+%)
y

B

N\

L g @b lagel 45 5,5 amd Olgion 8 9 T @l 93 slaslages duglia b

2 A S b g Sl 0l diy 8 Slaize (slajgome 5l plaS zs 45 Cad
g Jods T &S logel a5 B il 00 iy 58 (Slaaisee Tae) 9me 9

S o0 o Sl 93 53 g
Gll) b<s,c<o

Usb g sl 03 4y 8 Slaivie Tage &3 s @6 513905 iy

T
.cw|7 A T 2l loges 4 adly B abs bl

T T \
S>-—=—=c=——

Ye v Ay
‘old b )l
b
* at+—=\ o ¥
e Y :>a=;,b=—;
a—-b=y

oS cl ! 15 f(x) 6 fcos(—n vx) G Hlaie o 5aS Ll
- —_ = ——— _— ’
v - vy e RAES

3,18 Gl ol 0315 Hlogei L
o) b> 0,C>0

03—l Ay )8 Olaaizie o jgzme 5l plaS s 4 Cand G @b Hla903 Gy

n .
.cmvﬁl,, f 2l g g9 A dhis Jblia Jsb (s ansl

YT T \f
> —=—=C=—
Ye Y Y
ptals S Bk 3l
b
*) Ja+—=\
— Yy =a=-\,b=¢¥

a+b=yY
¥ T
f(x)= fCOS(TX+?)—\ &L 4o by po 00 ) 15903 s
:>f(E)—fcos(v—n+£)—\—fcos(A—n)—\—fcos(fn—E)—\
Y Yo v ¥ Y

T \
=—fcos—\=¥f(——)-\=-¢

Y Y

(P96 PP sloasin :cobls —F ¢lus)

AzmoonFree.ir




AzmoonFree.ir

A d=xéuo \ by 203150 olais! b\f‘\' oYY Qg-oﬂ» @}ﬁ@“
" (> (-J)%)f W &gy vy

a=d=a=Vk+o=ae{..,—%,0,\,YY,...}
:Cﬂ').gu.g..).&hb.\ﬂ,?gaw a ‘HC“|P§)&5 a

R S
OOYO=0+O+HY+HO=VA=e

(PF 5 PP (slodtinr syl sl dgpdis U (T~ oludly )

(solss 5142) > &y oo

U P T e e 0 APPSO F T

Cabls eanlys oSO

AR

\foY \°!El'

VEeY _

Y +vY

‘s gaalss (a+b)" =a" +b" (ab L) il 4 azs L

Y
V\FoY

\
Vfo¥ =10

VFo¥ Yfo¥

A3
VT (4 y)

U AU TWLRIE L SV TR LT EAAMARIUN E RTINS

v
A2

=)

¥
YFeY
°

=)

\
\'f\‘v Vfe¥
Yo Tty

A\Fo¥

we £

S dos s Coge Y p ¥V g 3l Bl 03,5 1aw sl

A Yy v A
=y yi=r=m1 ¢ =

bl s il YV Olsi a1y ably gl b sb ST

Y A4
\Fo¥

3 ‘ Y
WA =V =AM=F¥

LAEI N

P

oS Sl 2590 LYY 210 Y e e Baile Bl sl e Yo

Yoy
R U "

! .
RN S G

\o\T’o\‘ =¥

Ot 133529 ¥ Jale o ¥ Jale o Vol sae &5 55 K05 b S
elpls g ol iyt YA 5 dae ol

Y\ AR

\YOY—\o!Ef—oEf‘

\fFo¥ V\fo¥ v
Ll T —yel=\o

+vY
<wlr=¥ o
(Fo o FA PV U 1A (sloaasw sylpel 4 b L’gmr—w/a@lg,)

(saishe Sp80) O &y -vs

48 G 0T (Y= )X+ (M + V)Y =1 Dl Usles Olsr 3929 by

(Ym—Y, m+1)|1)

ol ool d b ply MAY 5 YM =) Slaslpop o @uiS o0 g2,
=.;~i;l.>mal,>'o)9.oo

{dh’m—\ {d|vm—\

= =>d|vy=>d=\ L d=¥Y

d|m+) d|Yym+y °

Sl (VM=) M) =) 5 s G ¥ s V) a5l 44255 L

slael pp o &S (S 0 425 M ke Oglhe slasl slass (8L sl

abls pualys byl opl 55 LY L ul, M+ 5 YmM—)
YimHy=>m+y=vYk=>m=vk-)

(\va" ,aab)=Y|a|(fa, Yb)
LY Josle 55 YD aoms 55 3,16 15 ¥ Jole g ol 3,6 s34e b Ll
SUS 15 0T ileiion 5 ol Juibis pop o ol 03 Y oo gl 5l
LI
(fa,tb)=(a,Yb)
(a,vb)=[a] o 39 A YD ulsls alb b5l
(\va" ,aab)=Y|a|x|a|=Yva" ol ol
(V 519 I (sloaaso sylael dgpbis b glilsT ~ s oluidly)

«Fr &g vy

dcgomme .l OF 944 J|M|Jﬁ.§nwbg.))hbai:w A dsgemme
.C,...wl.s.\_;gboTr.f.J;.;)L.ia.aL:,wﬁa.x_sgagf):_.hg)bé»

(o sana)

:M)gwaql)be‘\Q rrJIJRJ_\gbLﬁI)JL»

[28, 0F] = [*' x11, v+ = vxr¥ xy1=aaf
A ={09F, YXOQF , ¥XOAF, ...} = {3F , 1 VAA , \VAY , ...}

Wl VYAA Do As gono U’ll PAS a9

o

ol Vo 1y OF unas 85La 3l b VAN M e 010 8, 8l ool

Vo
VYAAVIAL 2 A 1AA
¥
VYAA=. S e B ) VAN G Ol L Y
o3 5 15 F 338 1VAA lor & 5 onl s
WA A e e Y
VYAA =A =A =(-Y) =\f=¢

(FF 6 1A sboarsor sylael gplis U (il ~ s olubly )

() (-J)%)f «F» 5.4; -YyY
pls u2 8 Gub
a=bXxX\4+Ye , r<b=vYe<b
$8b
v v
a=Yk+Y=>a=v=\ab+Y.=Y
Y Y Yy v
=>V4b=—\Y = —Yb=¥=> b=—Y=0
olnl
v ’
b=0=>b=Yk'+8 , YVSb=>b,;, =YXY+a=YF

Amin =bX)1+VYe=YFXV94+ Yo =D\¥
= f@)l&,a.'{u=5+\+f=\°
(F¥ G 1210 AF (sloassw :ylae) 485 U dl&fxT—M/c)WQ,)

(5l 5149) > & -ve

@l U2 Geb
X N
YieYfas\=a—-F+Y—o+1—V=)

AzmoonFree.ir




AzmoonFree.ir

vo N

9l 3 phsifys olais

b\f‘\' 0 YY 903D ﬁ,;sa.“

«¥» &gyF v

(Uwo xono)

39— J—als 31,5 G OI,—5 , S1.5,l5 iy § BI,—F5 ol

?
VPl G OIS asol 4 azg b cusls Jb q(K,):[J:\a

ol 02 Bz 9T Jb K 457 0399 JalS (31,5 (31,5l oo sl JUs
=5 31aees 1oyl 3l gy il AD UL sads B3> b oS quiS (e 425
Sl s 9 S Ol 1§ 85 0 JalS D1 55 F Usb 4 slasgs
oS oS 0T 51y wiwa aD UL ol a5 F Job a5 slasgs

v!

5
§ 45,0 JolS QIS 55 F d,bA.g,_glm),aJSal.w:(f]XT

=\1OXY =¥

4 9 b S Sl 1, AD U Jalis B Ugb 4 slajgs lass b V>

N owis 95y 5 X aS cowl abXya o je0 4 ab Ju Jols £ Jgb
ol s £ ge od e slagel, obe

$ 45,0 JolS OIS 5 ab Ju Julds ¥ Usb 4 slay90 slaes

f
=[Y]xv!=9xv=w

45,5 85,0 9 X slagely ekl slpy Y1 il ol 45
b sl ply G OIS ;0 F Usb 4 sl s slass ol ply .Canwl 02

-1 =ty
(M4 G PV (sloaaier (s lwdp 5 31—t oludly )

(g b, p01) Ay
o=l slagely Glz)s goame il S Bis BIS S 51JL M ST
¥Yp—Y\=Ym el plis Dgdige oS A1y YIR OIS
B8 Slryd pgeme Camsl phitio A 1S Jol> BI,S 1505 b b I
2 plizie A SIS Glagels Slzss gsaze s P(P—Y) L sl K
ol pls .l AP L

P(P—)=(rp=\)=Ap=>p" —p=Yp+11=Ap
=Sp -\pHN == (p-\)(p—1Y)=-
=Sp=\Lp=1\)

(el Sl VY Ll P 206N ol SSlgSes P
FXI )1 =¥Ym = Ym=YY=m=1\)
3ot S Bim Jb YXVVZYY (1Y e JolS B, 51 a3k Yo

VIXY e

80 ol 51 ST .l =00 b plp VY @5, Jols OIS slady
gz Jmolo Gy a1 il 95 bl SIS o slagel,
Sl YXYY =88 U ol OIS ol slagel, Ol s

(Fe G PV sboaaior (s jlwps 5 31 sl oludly )

JS o anas PV, ¥, e, Fo} dcgoma il solael slas 38L sl
S Jot 525 D90 & eailyi o At YR —)
VStk—1<fem 1<k SVY
Slaelppa V5 Y, ¥y s Fof dosame pae VW il 4 gl plis
b Cawl pal s sl Slael Slaws Guy .Cawl ¥ ol o M+Y 5 YM—)
fo—\¥ =YY
(A6 VY (sloaasn syl sl s b gl ~ il oludly)

() lup (sohin) ¥ &gyF vy
YU e ol M e 85 Gl iy el plisie ¥ (31,5 .Cp OIS
9 3alys Y1 Ll el cul Sl s o uols 5 sl
o -l Y iz, uui) (H—Y) 9\ dz,ys uui) 99 ‘Pn dl)_f)_a
el YO s 55 s ol Sl oyl
bl BLS ol slagels plad Silays o poduol> ool 1l
- K MMP Al _" )9 Sl Yn XY(n_Y) = Y("n_")
Y =yps=y* > wm-vy=A=>wm=1.=>n=»
oot el JU B shils Py OIS 5 UL 0 lils Cpy SIS (YK 3ol
Sl O+ F =19 g iy Vo BIS ol

i Tion Cawd 1 55 & p9e0 4 B1LS cnl Jose B1,S sladly slaws

q(é)=q(K\.)—q(G)=%_a=m_q=‘~;

(FAG PO sloarss 1(s;lwdm 5 |~ oludly)

(Vo pona) > &gy -rA

=) ably 93 oljoT.x_&lg r l_g}.gba.)wd,b)fl Pn ,_shdbf)é

il 8
. n
}gu.»wb’.ﬁo.ﬁlb)wtjs.ﬂ.\ﬁ: .
{ I Jsb 4 5l s Slas =N —T
n
} =f0=>n=\o ol

ol s ABL A ol Kl e SSTa> e Jsb Py, OIS s
Y Usb sl paune slai =Vo—Y =Y
A Usb (5l paune 3laxi =Vo—A=Y
A Ugb slopase Slaxs =Vo—q =)
VHY+Y =¥ b sl s oslhie (Sl pmane S1ae5
(F9 5 A (sloaaior (5w po 5 Sl Gl lidly,)

AzmoonFree.ir




AzmoonFree.ir

D\ \: d=xiio \ by 203150 olais! b\f‘\' oYY Qg-oﬂ» @}“A

«W» &g; _vE (,Uf;«w ey «F» &4; -\
o s g0l A G le ol 8,545 0)ls B s A lagu Sl
Y_ Y_ Y o o
|A|=°:>Y‘~(a a)x‘,a_‘,\‘x‘,\‘z‘,:}‘,\“a Ya=YA
AB=BA=I,=|. \ -
Y O a> o
va' —-ya=p—>a=-\, a=——ya=— o o
v ¥ = BA o sk Jyl g Jol b &1,
) Y s
v’ T s Y
-
B=\, [PB =528 o7, \ =[x v ax| x |=V> vx+x-10=)
- v Y - - _
¥ Yoo v
Y o5 o)y - —vc=|" %loice -
B~ Sladslys ggame = ——F—F———=— S M= =x=v=>0C=| \:>| FY—(-0)=Y
b 6 ¥ ¥ b
(PP;P”UG&W :(.b)/{/U/gou{/](A -V aw ) |C_‘ |=L=l
IC| v
(Ml g P PP (sloaaeo oy Uy Quspils —F awsin)
(o ls] W &y -ro
9b\‘. =Yﬂ“, =yYXy=¥ oLfQT;mALLgB |).\_.3_.\>.w.._:_)§L.a)f| ()/90”‘“*5 (&, pono puuw) «Y» &é}f VY
Y Of Y w139 A=K Gy ol 3oy s 5o 31 (g2 pan Sl o Slo sl o0
B=|v 1\ ¥ ‘ol Dy =Mag, =¥m A"=k"T , A" =K"I
Y otm >k T=K"T+YkI=> k" -k' —vk ="
%_J
1y Olise 53 95 BNz baid Cawl SIS yobiie ol sl ¢| BI=| A | Ul k(k—v)(k+\)
23 )3 5ho b il 903, dslone k=e=|Al=-
IB|-]Al=- =>k=-1|A =)
vyl ¥ vy VY k=v=lAf=s
= (F=Y)X(-Y) ¢ \+(\“m—\“)><(—\) v o= (FV 5 IV sboaair soyp U g (uspils —F awpin)
14 .
:>Y+Y(\‘m—\")=o:>\’\m—\%=o:>m=; (SHsko sorp0) LR S
. s kx+my =)
(e U VY (sloarsw :loyp,U g uypgle —F awpin) oy el Ol 36 OYolae oliws
(YK+YV)x+ny =\
P v i k m .
1l ) &Ly -rs =—#-
(s &) N4 YK+1 n A
w2l y2 S il s mx+ny=m-n oten o€ |
& WK wd (b )
| A|A+ A=V [ ( A +)A =14y Pt ) (k4 ¥y =mn SO E
=S (A|+H)X[Al=Var = XY |A|=Y Cabely
m n m-n m Y
S|YAIAE YA ARECT[AD A — == ) =2>—=—— ®
. e 4k ; . . Y k+Y m+n n k+v
=Y |A]'=Y XY =(Y XY) XY=\V XY k Y
1Al (VX1 0.0 = ok vk =tk+Y
(P16 PA (sloaasw oy, U g Quypile P awuin) vk+y k+vY
S>k'-k-Y=e=> (k-V)(k+)=e=>k=Y, )
(o sana) «Fr &gy vy w3y K=Y G i 53, (1) Al K ==Y il gy
[
abyly 5o pld 95 ()l S jiin pules 33151 n=em
—A—
510 Aol d T 3 a5 33T s caws & TT = /d" = (r =) _» m_n_m-n
, Y [ m+n
.wh,._»l:,:‘slmah.zﬁjl.\slr s I 50)._1_|.$53 i v
’ P BN . m--m —-m
C(¥,)) ika X +y —FX—Yy+F =0 idsleaasopls 35,0 :2= y v _ Y om=_"
U Sl l s 0115 ol glasd 83151 anl " om+lm Ym v
Y Y
OB ~oareamrergi B o (F9 5 PO sloaaio oy, Uy Gusyils - wusin)
Y Y

AzmoonFree.ir




AzmoonFree.ir

\\ a=xio \

by 203150 olais!

b\f‘\' 0 YY 903D ﬁ,;s@h

(e (pag2) ¥y &gy -ra
d9- o 0,13 35 10 Sluaiie tOH < R : imy diablize 0 15 9 b
b
:lg&.dxlf.o)g_b&h.&, O(—3=\ , ——=Y)
Y Y
NS
R=\/a"+b"—\°c -\

\i
=é9.&,504$¢u»| ‘”X+fy—m=° .hél:»,.;l.s;,f)‘ibclé OH

Y+A—m
op=THA-ml
Va+ig
Y\—m
OH<R:>Q<\:>|\\—m|<a

> -0<\\—m<H=F<mM<\?
(FO U PV (sboasin s bophs ghlos b T ~F aw sin)

(P Lo, p001) RER T
ol gpams 3 d iy ==Y b g5, A(V, —V) ks
= b5l el O =), B) &ygmo amy 0,0l 75 50 Sz
w155 |OA = OB |
B(¥,-Y)

L d:y=-Y
A(V,-v)

\/(\—\)‘+(|3+\~)* =\/(\—x~)‘+(|3+\)Y

—YOE LBV 4 sB+a=t+BY + YR+

SP=-Ff=>P=-1=>00,-Y)

R=|OA |=/(0—) +(-¥+)' =¥

Aol ¥ ol ey seome B ooyls ol use dold o ibos S5 3albe

b

(F7 0 P (slodais 1 pgsn @blin b Uil 1 dwiin)

ol b
TT =d" —(0-Y) =v/f=>d" —a=4
=d" =\w=>d=\\Y
Lbﬁﬁ)'—opﬁduoﬁh‘sb.g.@d VY '.1)!|).3°);|.>5.>}S|)62L0|§M

S o 1y 4w S dea 1L C
bl s C'(Y 5 1) a5 (<Y, 0) ahis dlols «\» &3S
Nl
bl il C(Y L) am 5 (Y, ) ahis Aol «¥» &3S
Nl
bl s C(Y 5 1) &b 51 (=, V) abis dlols «F» &3S
Nowe il
b sl il C'(Y 5 Y) s 51 (Y, 0) abis dlols «F» &3S
Nr =y
Ll C(V 5 8) ahis woglho dhis
(FF 6 Po (sloainr +(hgho @hlin U Ui ~1 auw pin)

(e a50) D EF v
5yl 35 o S ST S Gl 1, AB 559 83l syl ozl
759 =t d3mae b O() 5 ) ks iy (X)) +(y—) =¥
bl patlss oSOT S gbid 1y 39 ool H abis )3 6 uiS sy AB
AH" =r' -OH"'
b5 51 OV, 1) dbis Aol Ly 1, OH bso,l 53lal
ol X+ Py —Y =0
_ly+e-v|_o
_—m =
ot ¥ Ul (X=)Y (Y=Y =¥ 6,05 plas 5511

AH =r" —OH' =¢f—\=v = AH =¥ = AB=1/¥

OH =\

\
= 9 Sl C(;,o) b G335 50 oS el 1y slo pls Aslae 30 Yo

ol Gl S o 1o 1 Y\/F Jsb s AB 55 ¥YX+Ffy—Y =0 bz
3990 515 glad 8311 ST . 0uiS Ol 1 0,15 ol glad 55151 L LIS
:A@QT b R Lg).3|).g)£3

R" = AH" + CH'
\
bos C(; ,0) A hi Al ol Ly 0l CH bhso,l 3)lal

Cawl YX+Fy—YV =>o

|i+ _Yl é
\ \ fa
cH=t =Y R oy ey =R
Ja+is 6 ¥ LY

393 Able 15 g0 a1 LB 5590 B ls Asles ol b
\ 4 Voo 1
=) +y ' =—=2x ——x+—+y ' =—
¥ VF Yooae Ve
=18 —AXHVH1FY = FA 18X H1PYT —AX—FA =0
=X vy —x-f=o
(FO U FF (sboaie i pgsho ghlos U T —F aw sin)

AzmoonFree.ir




AzmoonFree.ir

9l 3 phsifys olais

¥ 2o ‘\ bvm ARSI ‘sau,,&sa‘-“

«F» 3,4_; -fY

(sl o)

b4
wls (Say = E) busgio 05 Aly 4 4295 b g 5 JSb Gl

(b plus) «¥» &gyF  -F\
ot Vot f.t
I } 1 | 3,90 (g
A B C D . : . s el e s g .
t t t ﬁ)wl—wbwds'%:uh) u'&&)b,u).).w,).}(g&"
D ey A b (S i Gham 9 U8 Cudle g 39 iuo O o (slabid &
- = - ¢ R YA 9 U8 e 9 9w a0 Ul VI (S S
Savep = =f=>CD="¥f-t
m A8l ST ol U dw ) JSKb Gub &S Cunl Sy pudS
w.BC Hd,.bgg:»o""_ .BC 9AB s (S5 BN x(m)
S
m
S Vo— BC o 535 0b) sl 0 4 425 L.l AB 1, V=o V=o
S v >o vy <o

ol b sl AB 1

. — 1)
_,.BC_AB_ / v=o ;
Savpe “Sav,, T o= t - P S N e '
BC=rAB YAB —
BC=vAB =\o=> AB=ot . )
___ (S prec ol )Ig.&féhsl) ()Lﬂ} 290 5)‘)9.05456'45’5' ﬁb"u»).}l} (u
s fr __ AB+BC+CD ol 03,5 jg0 JulS ysbas X =0 ing OlSe Tawe 1 45" Cansl (slalisnd

T Aty Atgp +Atge +Atcp

A1t Fot o ot Ao 5 A5 S b able ST ol Hb 95 5 JKb Gub 4

= Savy = vt s ol 03,55 g0 JalS s9bay OT 51 (Jy oy OIS Tase 43 S jonia
(Io G 1 (sloaaor scawl, kb p clps —F i) x(m)
(s p0n0lT o)) «\» fba_; -fY

A S oo Ol ST pumgiion ) S e 95 0loy — 0 Wsles 1l

1D oS B b Slaisie Tase 1) &8 5o g9 5 Wil J Y \
i

v
X, =—vt
X=Vvt+x, = Y
Xg = Vt+ VYoo .ﬁ...;lo.:;)xsﬁ‘f)’i.\,n}ble&‘LQJSJ,:&MCS)’}ET}L.\Q&C“)JU(C
S e 0wyl JB b Sl yio B0l o 1 S e 95 Aol b 95 x(m)

B Sl A S e sge 5l g psd s B S A

v
Xg—Xp =00= Vt\+Y°°—;Vt\ =0o

\
—;vt\=—\0oz>vt\=\‘oo ()

v
XA —Xp =Ao:>;vtv—vtr—\‘°°=m
\ sy dbidl 93 ut Juoly B3 b Olo) — Ol Hloged 53 1w ;06 (5
—Vty =Vhe = Vt, = oo (Y) i
Y U i idioed 3l buwgin Cat o cp3) JSb ub 45 A8 g0 0Lk |y auwsie
t A

= 23 (1) 5 (1) slaabul, 51 cales 5>
t, o

(IF 5 I (sbaaso scawl, bb p cifps —F i)

Wgdie e ot

x(m)

JAVA

(5 s lople) «Fr &gy -fr

93 31 S ;b s i 13903 (59 03 0315 3 3Lis I soliiwl L lal
9351 S 8 sy 45 Cubls Az b gl Cawd 4y 1) S e
St L Ly S mile b slatiznd s o Olgi o0 9 Canl ol S e

Cails ol O bawgie

t(s)

-

(W 6V (sboarso scawl, bb » cips P S jd)

AzmoonFree.ir




AzmoonFree.ir

9l 3 phsifys olais

b\fd‘ GO Y (yg03» @}“A

\V dxiio \
Ax NG

M om
V‘=V_At_v—rt s
ol Siio Uy ol Oloj Tae 53 slaged 1 pulen b3 b 092 Geizeod
Jol Al V 5 g Olid opl plis .Cowl jao S jmis ddgl S juw
a, AV Moo m b sl il S 5
VTAC Voo P
(F 6 1o (soaaior cawl, bb p s -F 1)

((s 10007 op0) «F» 3..3; -f5
t="*s U).n_.aa_b:dﬂ.\.hé‘saw)ﬂﬁ t="%s b 55 S e
:Iﬁ)bg Sl jal s 00 (b il b S i g lzasls 35101
x(m)

\0

\\/ "

m
£ Sa=F £
Sav = S 5f=—=({=\fm=>|Ax|=\fm
At At=¥s ¥
:[ﬁ)l: Wl X jeoe gz BN glaals o5L ol 5o O
Ax=-\fm
FS U Lao 550 15 buwgin Sy — gl ails Aslee 1 osliiwl b eS|
CA.:)-ust=fS ZB:J)QASMSA?gi.M)pT@MQQb@JﬂQ:fu

1wl yho S o0
ve+V, Ax ve=e , Ax=—\¢m _°+V, —\¢ m
=— =—>V, =—A\A—
Y At At=*s Y i s

.\Q_T‘:o Cawd & C;SP g.'JLL'S: Wl =Gy sl sleslaiwl U S

t=¥s m
v=at+v, ——e=fa—-A>>a=Y—
Ve=e SY
Ak yo 1) S o omgm,i‘rnbob}—o&a aslee ol yo

F.:..s‘soml:u \ oS

m
e a=Y—, x,=\om
x=—at' +v,t+Xx, $
A\

m
V,=—A—
S

X=t - AtF10—S s x =Vee—Ae+10 = ¥Om

(M1 010 soarso sl bb p el —F i)

(50 plus) Wy &gyF ey
Jsb ins 29d 5 Bigi 51 Ml U5 sl Al S JolS' 79,5 sl
S b |y Sy Jsb ogde 4 ks

$.m Y.m
a=—a—‘,
ViV =vaAx———
Ax=%.m

\ A =\/\7°°—YX(—Q)X‘\° =\/\fo o4+ Qoo =\/Yb°° =a°2
S

\F—o m
Ax AT TN
V=V, =—=
At VB=W—f°=—\°E
$—o s

$S U io Sloy 5L 00 A S i sl 1) buwgie Cus s Al usso
raslisn Comd 4 1) A S e Ayl OlSe 9 o a0 IS 4
_ m
c—X,a  VATAS —X.A

\N S A= =>X,, =-Y'm
A=, p A

sy L S yomie 9351 S pa Aslae eilyi o0 095
X=vt+x, =
XB =_ft+f°

Of OLSa )13 g 3,35 o0 U0 1300 51 B S jomio 45" tg il 5>

XB=°:>°=—ftB+f°:>tB=‘°s
x(m) A

S (o yudS

-YY

sy d9iies AP K0Sy 51 S i 93 Aol a5 | slabiod 0L o
(oS oo Slus tp Wi b 1y O BYWiS g w5970 Caws

X\ —Xg = 4% = At—YY —(=Ft + o) =45

WE=VFASD t=1\¥s

t—tg =1F—\o="¥s

(IF 5 IV (sbaaio s, kb g cilps =F L jud)

(cs pata »p000) > &g -fo

m
ol .l A— il t=YS Ao b oS o (slassl 5l bawgio Cas pus
s

_ Ax
av At
=Xy —X, = Mmi)xv = O0fm

Ax
:>A=T:>AX=&?m

QT)))IJ,A){U“LME%&[{)J,! t=VS b ;5 S o Caopuw
Sl b ol e Ausloes sl Sl AB kool cad Olea (g abid
:I'.:.Zs‘:e oalaiwl ) JK& 53 03 95l Elio

A

>
Ll

<

t(s)

AzmoonFree.ir




AzmoonFree.ir

9l 3 phsifys olais

b\fd‘ GO Y (yg03» @}“A

V=o t=o
om
m
V=Yo— t=\s
S
\om
V=YoE t=YS
S
Yom
v=\"°E t=Ys~
s Yom
V=f‘,m t=¥s
S | fom  pATdStaw 0 Ax=va+to+oo
m
v=0o— Q t=0s =\vom
S
. m odm
V=yFo—
s t=7s )

)
(ol iz 6550 690 Il 545 Anmlona Sl ar1p9d b
m -
V=Ffo—= S ,> slacnilasby
s
V=gt=> Fo=Vo(t—Y) Dt =55 5,5 0b) S JS
(P8 G YS abod 5l e LG ALY
\
Ayeg o5 =AY o5 =AY vs = ;x\ o(YF—q)=\YOm

(FF U VI (sboarso scaul, kb p clps —F )

«» 5,,;“; )

gl Cowd 431y Vy s uilgi o0 Alitane DleMbl 43 425 b

(spolicaspis dogass)

Q Vo=0 A
Yy=<h ot V, v,
A SaAB = = Ye=
Y m
Yy=¢h =>v,=fo—
Yy s
.P.!‘)QTCAMJAJ.DJS At 5AtAB=t\ ogzb.ﬂ)wa':fg.}flf
Yoy \ Yoy
y,=—gty > —h=—gt
) ‘,g\ ¢ gt

\ \ = t=1t,
=—gt' =>h=—gt'
y Yg Yg
:.))5TCM».$A.!|) VY Q:)auub:‘:edl:
vV, =gt = fo=\ot, > t, =¥s

vy =g(t) = vy = g(Yt)) =1 o(YXF) = Ao
S

13941 o0 dawlne O g0 il A s JS )3 bwgie (555

Ve +V, Aoto m
S3V=—Y =—=fo—
Y Y S

(FF G VI (sboarso scaul, kb p clps —F )

(50 plus) W &gy oy
S 0w ) SO b (ol Sl s Canwps )l 3l IS
3)ly 43,293 Ay Juragl AT (9,5 851 D398 pow OB Gub (A
St bid g Sl il 435295 Db 51 Juegil 22 30l 985 b AS (o0
315 45 4293 0395 b 0391 oSl 43 sy 9 Sl Siglise T

4—3') d—’,}‘ )I )th BT ULA) Ul,sgoﬂl: s.\.aTCu».}A.!)th 2.:]9' [y

V=V, fo—do _

V=at+V°:>t= Ys :b),TCﬂw.}
a -0

(4 5 IV (sloaair cuwl, b3 4 cips F L jus)

«F» Z.a“; -FA
|)Q5):gubw94¢19|¢&)w|_\2.3| t=Ys Lt=o Sk 3L

(ool Lol e )

v,+Vv Lo m
AX=TYAt:>\“\’—\’f= XY=V, =A—
S
AV Vy=vV, o—A m
A=—=—= = —f—
At Y—o Y s

)-’OL‘}}|J53-MZ-ba.b&ofd.po&ni.x,ajl)_&f“ﬂzww‘su
:[ﬁ)b (YS o t’ PSRN
v - V: =va. Ax=> V" —e= Y(=F)(—tY) = v = exse

’ m ’ m

SV =R—=V =\ — Jsd JG
S S

abyly 5l Olgs 1y cmll Ol L plasliod oS ) 55 bhwgio S yuw

o+ (—V5) m _ VetV
T=—A? (el 3,5 daslne V=

(FIG 10 (stoaaso sl kb p clps ~F )

V=

(50U [ow) «Y» &4; —¥4
O 53 e s Dl (Lo B3 S 53 Oloj Ol 13903 5 b

Ao Cawd |y 03k

i

A

\ V. =e m
ols\“s:>Av=;X\"xf=?=vr—v,'—>v‘~=9—
s

\
FSU\"S:}AV=;X\“X—?=—?=V;—V‘~

v‘«=Fm m
—s>v,=o?
t=978 LE=YS jlyonipiai cS,> t=VS L t =0 ;| juo
WOT 5l 3y pums 83 oS L S pommia = £S5 50 5 i niS” &5 >
sl 033905 Sy Ky &S )5 O9Ss l> 1 S
(F 6 9 sbarso scuwl, b 4 i ~F L jud)

(G2 (S ip0) W ¥ -o-
S (o0 duolone (o) 3 3595 1 51 S8 4l ¥ 1) alglST 505 Ll

\ \ _ m
K=;mvv :;xvox\o "xvi=s s v=te—
S

S Jo 1 g ol SO 53 Jlgie slaglzast ol 51 ST

AzmoonFree.ir




AzmoonFree.ir

9l 3 phsifys olais

b\fd‘ GO Y (yg03» @}“A

10 dxiuo \
(psmwrps0 pnsl pal) > &y o

Y0 4 ) Qlicd Cager ST 05, Cager S Js pguilo] &5 52 55

Al guls 4 gy Olid gz STy Fy =m(g+a) a_it
<l Fyy = m(g—a)

foo=m(Ve+Y)=> m=0d-kg

Fy =m()e—Y) = 8eXA="¥eeN

(F9 5 FA stoaaier slopgly el g Salizy ~F )

(89w 5los roan) > &y -ov
209 en Swd 4 1y o5l b 53 (G831 Ol ) Al Gab
GMp GM,
gr = =7
R} R}
M=pV

M R
- 8 _ —P (=) -
g M, Rp v=;nR‘“
R R R
e _Pe Bpyry ey Br P e
Pe R RP g Pe R
N \
g=1 Akg El pP—rpe . gP _ "’pe N v e A
R,,=%Re A/Ape Ry Y
Y N
Y kg

(3 (3

’M)’T@C"“w“f')[?“".f)?dl’
W=¥f4.N
W=mg—fi.=mXxi/A=>m=0-kg
S oo Pl ) o)l b 53 puu 059 ule
v
F]) =mg]) = FP =A°XFXQ/A= YYoN

(09 &b (slaply s 9 aaliyy P i 1us)

«» &J_; Yy
f=p-u|° e iisn oIS a5l 1y Ogiss pgs 0B ) JSb 4 azgi b
D

(s il o)

W1
m

W-fp=ma=a=

W=mg ya= mg—fy,
W
a=g—-—

..)54::‘5» b.\.,_.al.; |,A C;.agl.ﬂa ‘55”’5 . fD
Gl bl b M 4z o doa Cuaglio 039; Oy 38,5 LB 53 b
my >My >My = a > > domd 5 ol Hii &5 >
s 93 @lg o0 il asly — s Al Gub (3,0

vi—v! =va.Ay

[ >a.>
Vr—ozvah:)\l: "athr>v‘“>v‘

(MO U PV (sboaaia sslaply capa o anliyy —F 1)

«F» 5,,;“; ~0%
et ol O)lg50 oLS ST (53505 (59,5 b )9 59,85 45 ol 43 4z b
Foet =T sl 1,535 10 (59,5 084S el Db (S (59,45

(C’)(Aﬁﬁw)/ /.AAA)

S e Sl Ko Cal GallS (5955 0395 Mg 8 0515 b (0
== Wk bl S 5o Jle s bbbl B3 g5 19 ol Cux
(\ Juad Jiluwo 51
Ly a0l sl 93 0 Yin il g3 olgon STy 5 ST (slog 8 (o
SR ATIN
£95 055 Al 53 51055 dnals p9 036 31 Olsien 1y sl 0556 (&
DR s L 9 sl S s gy b (i Ay ko Sl (Fpop = ma)
Sl po Ol 3 3,19 Slag s Sl 9 Sl Sl

(FO U e sloaate sleply s 9 ialiyy = L jd)

((Alops daoopw) «Fr &g ¥ -ov
3] K X cwlaol [3]1E4] Egome Rl ol 93 ksl 8511 A
cawlaoT 551351 AW ol o )l 50 95 sl 0
il STas B =YON 5 F = 00N slag s sl 55100 gl b
QU ()|93"5a 9 ol YON )JJ).! Jél.x.-, 9 AN

=0k
W0<Fyp SAO=>V0Smas A—222 sp<acyy

(FV daso (slaply cdpm 9 anliyy —F L 1i5)

((pis U, pmn0) «Y» &4; -0f
KUVSS X max 42 03— ob) STl 9, Gl 25 sl 43 azgi b

lega Sl 5 39 g0 J1 5 sz STl 4 5 Ml g0 SIS ugs
f

S,max |-------

F (e 2 3,15 5958)
ercen C.Jl:l ‘;‘S)"’

oS, FHEOM TS
(FV 6 P sloaainr sloply s 9 oaliyy —F 1)

(5 0l i toiana) «Y» &;“; -00
oS on pasiin | (gpliss] Sl Aindis a2l g ol J> 2
1wl 315 S )g0 &y 3 3)ly gy —
F
TN
fk I
jﬂi’

F mg

Fpot =2 = F+mg=Fy = Fy =Yfo+(1¥X1s) = fooN
fomax =HFN =2/ 0XFoe=YooN

"\S@C‘S)’P‘“?U“'lc“"lF>fsmax Seplaazg b-
fk =ukFN =°/fxf°°=‘;°N
m

SY

o291 o0 o 43 |y s juw 9 o' o0 SIS Sl s bl 3 1) Ol e

F-f, =ma=Yfo—\fe=\fa=>a=0

o
m
v=at+7}=axr/v=\f—
S

(B 6 PA sloaaian sslaply cupa g nlisy P 1)

AzmoonFree.ir




AzmoonFree.ir

\¥ dxivo \

9l 3 phsifys olais

b\w &0 Y 903D ﬁ,;sa.“

(A0 ps0 ol ps) «¥» &gyF sy
dbumﬂ&;)zhn.m.}@wﬁfﬁJ)ﬂnul&n)b)adskgo&n
S 9 0391 i 9,55 9 Jailly (65531 elid 85151 9 03,5 s9ae Olwgs
858l by o diadis e (slel 93 55 B Al oo i3l alizd oyl
R A
. s s pa
(VY aas0 :G’Aﬂ') el dﬂ.ﬁa{) -w LJ{AS)

(psw >lsnr0a0) «¥» &gy sy

Cewd do — Olw) Gas 3 Cdls (g piciiny 4o a2 93 b 1) Oluwg dials 1l
4

T B
Cdlma ol patlyss At < T Slj 53k )3 Sl sl plsoe sl

o213 el plis Ay pmne By (X = 0) Jsles i oy paidly axils |,

L max
-A A
x=-A = o XY=T x=A
I I
\Y \Y

A

A =) o
> by == ()= A—LonZVM Ay em

Gl sl £=FA U 5l a5 Golis 595 <K 1 s (b Cdlins uusws

A=Ye.cm

{=fA——————>FfA =f.cm T""’T@ Cawd

(F 5 7 (slotaier 1ppn 5 s ~F L jud)

«» 5,,;“; _$¥¢

9 e iisn ) Buwgie Cas g (1 5505 &) uwgie Cas g (1 sy Sagmd Jgl pS° 5

(s psn posl pinl)

WCadig Olgi o0 9 Kgibioo 03w o8 b uwl ol > 95 52 )5 (slraslr Usx

Ax
Vanax — timin — Emax
Vavmin Ax tmin
tmax
A 0 AT Ay A
Y Y
¢ _ T T T _ YAT
M Ty A ¥A
tmin
Y Y
¢ _ T T _ YT _ T
e Y R 7S 1
YAT
tmi=l=ﬂ=\q
tmin 1 Al
Yf

(9F 5 9 (slotaier 1ppn 5 s —F L jd)

Y
mv
T= ol s
R o2l
Y
Y m
VFE = S>vVi=rrsv=r—
s
YT o
V=l‘(?) b sl ol ey &S > 535 B ,b

YXxy
7=Y(T):>T=YS

(OF aasw s(slepl, ("/djﬁ 9 LJ.,_{A[L[_) - L/Q//'g\_?)

(6w@r o/ﬁ/') «Y» a'?.}f -5
ol 0 lgale Joro 53 (Gl,S Ol (o) 193 45 0 lsale (51,555 e Sliss

a, =— ¥
L. a=g, .V =GMe —ve GM,

GM r rv r
gh = .

:a)bu.&:&h.gl, r )»LC”_A)}S).A)I r Z.Lolé))b)lghln‘s.\ﬁ‘si&g‘

Vy I, r=h+R, _Vy h +R,
= e 5 1 = | =
hy +R,

Yy Iy Yy
h\=Re
h,=(\++/$¥)h,=\/¥¥h,

vy _ | Re+R, _\/v _J\
v, VYR, +R, Vv/er Vv

W_ Y >
RAERY
(09 U 01 (sboaaia s¢slaply uja 9 anliyy —F )

(5w lssrana) > &F -5
: ‘)QT@wa@')t =\Yes G t, =YS 5l Z.»L(?).:.:.u'
o> PN Y \ [

N

ty=Ves G t,=Ys . Ap=-S§, +8§,
=(A=1)0 )+ (O =A)XY

kg.m

= Ap=—F+t=—0F

:Pﬁ@glm:b t‘ =Ys ZB:J))WZJ&W
kg.m

Py =Y => Py =YX0=10 =
:F.!_)9T‘54C»»é44.|) t‘f =\o§ M,;Mxlﬁql@,a

_ E=—M(kgT'm)? - .-
Ap=py—p — >—ori =P —ei
\ l-s‘=‘°(kg.m)i
- kg.m -
= Py =—F7( g m)1

(FAG Y (sloarss (slayly i 9 anliyy ~F I 1u8)

AzmoonFree.ir




AzmoonFree.ir

9l 3 phsifys olais

b\fd‘ GO Y (yg03» @u,.;a.“

\Y a=xio \
(spolic b angas) O L sy

il 9 i ol Sl 51,35 i Sy stz (55,31 4 pila o0
il Olg oo Ao 50315 43 Az g5 b oyl polis ] OT (SilSe (55,1
E=K,, =\AJ
Rl 00 0315 6,93 Lo d Jls—w O jso yo aS'epl s az6i L

:b)sT Cawd & |) ul.wy
39T Cawd 1 15 (slagly daluwy Olgi o0

T o/ S
) eepee \
m=)--g=-/\kg \A=?xo/\xA‘xfuxn*
\
:>\A=;><o/\xA*xfeox\e:>A*=o/e‘\:>A=e/\~m

=> X=o/YcosYoTit
(50 6 9 sloaaio g0 5 lug) ~F L jub)

(i ol (Dl pe) «f» 3..3; -$A
Wl Olwgi s, Jgb Oloa b Jgb JBlas 9 ,iSTas BN guilo o0

L
L:\"o—Yo:\oCm:}A=?=°Cm=°/°am ol onlnle
_ \
sl o 5 E=;kAY il 5l ,Silg Sl 5550 (5b b I
Sble 55 ol K a5
\ \ b ) _
E=—KA" = —XYoox(—)" =—XYooxyax)e '
Y Y Veo! Y

=vaxVe " J=o/Y0J
oS oo il |y iz 551 E = K+ U 65,0l (Sl 096 b
E=K+U=¢/Y0=K+o/cd0=>K=0/YoJ

- \
:I"'")b 'I"")’I@C‘"‘JA{') LT ‘5..\.13"K =—va abyly oS a5 ol 5o
Y

\ \ m
K=;mv":>°/\’=;x°/\’xv":>VY=Y:>V=\/;—
s

(Y 0 90 slotaieo 190 5 (lug) ~F L jud)

(Plopso koo p) «F» &J_; -$9
Kpax =Yeemd =o/vJ i Olgi o0 H19ges 43 dzgi b
["tswd‘“‘:)‘-’-) C)),.\ob).falmy Aol Z.meu Sl aalsl o

Fmax=kA—>F““"‘=WN KA =\YN

Yooy KA=\YN \
= = — B T = —
E=K,,.x \'kA K_=vi Iy waxA

> A=¢/c0m= A=0cm
(59 daboo 0 9 g~ L jud)

(i (ol W0l pe) «F» &J_; -V.
25 0T sLaglug slass 45 s plovl Jlos b Cuclu G363 ol (s 5
S9-d S SKzsS OF &S j> 5593 bl ded by yasie Ol
Wby Geb Sopo (al 55 (il Glal3l Ollug el 2L ;555 O)le )

L
sles Jals' b as 350y S S, 8 b Sz Loy T=YR, | —
g

Al phalS Sl 35 Usb chue
(A5 9V (sloaier 190 5 s —F i)

(5,9t 5900) X & -so
YU _ YT rad Sl .
=?= /\c:>(1)=Ml:7 l.vC»ul)lb.v).ﬁ»Ln,:ts'Ag_gl).\ALnn
° S

1) Ol 93 ¢l siloy WS, Kilwgs Oloy —OlKe Wslea 31 oslizwl b Jl>
X = A cos(®t) = x = A cos(o7t)

x\=§A \/;

03 gbiS Sy Y

:M‘)’T@ Cawd 4

A = Acos(omt,)

A
W n“woo N A
= —=0omt, > t, =—s———L—>——= Acos(o7t,)
2 A v>e \f
VoTU Yo
> —=0mty > t, =—s
¥ A
Yo VY Ye—)Y 14
At=tv—t\=———= =—=5o/YS

VO Yo Yo A
b G 4y S0l 45T Cawl 025900 iS ,Kilwgs &S > galfjuh:fga ol

\) . c
SS9 Sl X\=+TA aSYl a4 azgi b g 1S S o Sl

O (e S 53 JLo oS o0 yauin Jl3ge3 595 |y OT 0 kigldis”
L 5 35S CS o Olwg 55 00 Caoww 4 ,55kwgs 45 Cannl Casio Caspuo (Slo)

- A -
,I.s,_.:,_s,,l,olﬁc,_,hu:;;,.w,c,_wlx‘.=—7AJQIA.;A_?,I
T A v T
Ty =AYy
AQ—7M—F—0—1—0 +A
(0}
I I
f f
T T T T aT =o
A== T=e/¥s
\WvY ¥ % 7 Y
aXo /¢
At = =o/Ys
'Y

(59 6 91 (sloaaio z90 5 Qlug) —F L 3)

(o ol Ul e) ¥ & -ss
Silbos X = ACoS(Ot) & jgo a3 05l Kaben iluwgs &S > sles
‘[":-Sur‘ dmwlo ) O G 9 9l 593 (8l yamo (59, dde oS 4y

:l""')b
xI
4
>
-Y ° W +Y

YT T W
t=\/\s=>—+—=—
£ s e

W YT Yr omrad
—=—T=\/YsD200=—=—=——
'Y e T VY Y s

OTT =\e Do
X=Y cos(Tt)L) X=Y COS(T)

YT YR \
=Ycos(\fT+—)=> x=Ycos(—) = vx(—;) =—\cm
A Y
olale .P_glo.) S GiSsls CM s s 1) Ylwg dials 3iS &8s

Sl CIM [Sre %) o,sllP cml.g
(50 U 91 (sloanio 90 5 g —F 3)

AzmoonFree.ir




AzmoonFree.ir

\A a=xio \

9l 3 phsifys olais

b\fd‘ GO Y (yg03» @}“A

(G 36 r,wé;,a).\.h)‘sd Q'Zu‘sl,d,dhng.j)é 3lo e b.\.ﬁsd‘i °
SS90 dils o R 0w Jolis 45 Sgslo et 008 ST (bl iy @
(Ca 3B polez 3590) 13 JuSIT puoms 51 2y 0159030 @il B Canel

. - . « &
(Mg le slodabw + iw, 15 b ;5 b olgn = sauis)

(o VoYl s 5Vn) «W» &yyF  -vF
Lo,be w2
ool ALy 3105 @1 1y 3l 5 Spusl 45 255 cpudsl oo T Colgun wans 536 (T
2,8 Gyl 1) bl ale (slive 45 (slay b3
g g0 oozl HY (aq) 51 H\«O+ (aq) slow ole glio 3 w3l (o
IS ,53) Cdl,S a3l A4S Slae e «Sl3k s ogde . y3b (0
il (39,8 ULy el SBL G 9 0393 (02,5
092 4o T 13 Yol Hebay Sy iUl 83ke sladsSga 155 Canwpd (&
S9diged 0salive (slosis oasgr JsSse g 9 Llosds i
93 4 a5 jls O y3 4S Ladgr Olyee bl 3L 5 ldwwl . 536 (&
gl o S (595 9 arid Liawd

(96 IF (sloaais s, i57 canss )5 bolgs —F ash)

(S op! Glusl) «¥» &gyF  -vo

pols 2l YO C sles 55 gloma 95 a4 ol & azgi b

pH = —log([H,0™ },) sl Jylone
= [H,0"}, =1« P = [H,0%], =y~
[H,OF [[OH"|=1."" 9> sloue

= [HO" |y =1« PH = [H, 0% =1, 7°
\o—\\‘ \o—\\c ol
=[OH |, = ==\
[Hr0+]v Vo A O
—¢/
= [HY‘O+]‘ = Ve o =\o‘/‘~ =‘°Yx\°—

/Y

\
YooX—=VYo
I

. oo . ~ &
(FAGFPFE (sloadiw s jw, 5 canpd ;5 b dalge =F sasd)

(ol (o) «Y» 5,,;“; _y§
V/YgCH,COOH _\mol CH,COOH
aydge = X
VL Jsloro $og CH,COOH
—y mol
=VXYe  —— “Sgmol 4yl a3y ;Y50
invs'C [H+][0H_] - OF
H*Y H* _
N g L L B
[OH™] ¥/EXY o

. ¢ mol
SH =¢sxye ™t = [H [=#x1e “%

(5]l ol pgw) W &AyF -

YAlL, Oy +YC — FAlI+YCO,
o sl U9 5l Jgo slas =1Ymol e

Ymole™ % Ymol CO,

2mol COy =1/ Aepx\e' e x =
Fle¥X\o \Ymole™

=+/YomolCOy
CO, +Ca0 - CaCO,
ymol CaCO
? g CaCOy =+/ Y5 mol COy X r
Yymol CO,
}o2gCaCO
x— BTN yagCaCo,
Ymol CaCOy

(91 dabws = opits Glw 5 66, 9 Uyl -F ()

(ol (e) ¥ &y vy
sl 25 IS 4 393550 s b ol s 5l el Ty

[0]
I

CH‘, — 00— C—R

| i

CH—0— € —R +YNaOH — C,H,(OH), + YRCOONa

| 0
Il

CH,—0—C—R

Cy Hqy O, +¥NaOH — C,H, (OH), +YC,,H,;;COONa
—_

=C\,Hy4O,Na

v \mol . |

7Kg Jste NaOH =Vo" g sl x—— T

Ao og J:_“"
f.g NaOH y Voog ol
'molNaOH Y.gNaOH

Ymol NaOH
X

\mol . |
)-A-‘hl

kg
Vo'g
(% 5 0 (sbarbo s, 15 canid s bslgn ~F asih)

X

=o/0kg NaOH Jslrs

(25 ipa) «¥» &gy vy
515 gaiin 2,5 1Y Olgiogn 15 Upn b b s e w355y 52 3

(Cu»).) d" .5)9.0) leais d.m.'i.a @jg).\.:b I,SI @A LY as

% *
R—@—SO‘,Na

SLls 393 (S 950 oty 53 AP s S9alo sud S STy S @
g 555 JBlas aby g 009 olidl STas 05l puy . ailb C=C ign

(S 6 £9d 3,90)

AzmoonFree.ir




AzmoonFree.ir

19 d=xiio \ by 203150 olais! b\f”\’ oYY Q,.oﬂ» @}M@N
1) &35 . [HY] pxyve
— uﬁ” BY-FR] a/0= 00— =
[OH ]=\°x\o" [CH,COOH], YX\o
[H'] XYoo =¥%
HYJ[OH ]=\.""F Mo’
[H'[[OH™] K, =2 =% g Mo
= [H " xexyo 7 =1 T = [HY [ =ax107° V-

pH =—log[H" |=—logax\o® =a—o/V=¥/¥
| Caw yd [P %JL'S Ys a:u..cu.hé.vlbn(f) :Lni)f

. - . 7 .
(FAG PF slodabw s juw, 0 e ;5 b)glas = jaui)

(Jigopo; Ui, poa0) W & e

L | C»»)DU (C)) )90 lQ.J
9 313 3929 Jgdomn 15 U9y (5 yiciuny SaS Aol 53 9 Cawsl ey 35 0T
NIV 2Oy N E SRR -4 | I H )
bl 6 by $3 hias 5L SO Jslors 4z a () 3590 (Fuwsd gwi 2
S s PH 0T 40 56 b gl &G 51 iame sl 039331 b ail
SLaog L aulio 5 [OH | oad 039351 g Olyse 1525 S o0
ol 326 [OHT] adyl
.NaOH 9 HCI yus ks STy ys Jbe sl (L:J) )90 (WD (W) 2
=i 539 NaCl Jytoma i Josis C1™ 5 Nat slagsy
s, BaSOg Jslwel o Jusiis HySOg 5 Ba(OH), s
OH™ 3 H 0" cobile sl ols bylsin 55 () 3590 i y3b guos
o & g il 4

(Ko 9 PR (soatbnr siw uif s,y bJslg0 ~F asd)

«¥» &gyF A
iy 55 )
ol sgbs 5 Sl (595 5L SS9 dd puly 45" LwiT 511> any 38
U9 Cbile o S idolae 4s 4255 U ol pls a9 o S5

(HUspol (o)

391 Mg 1l danST9 )0l paeliy CBLE L snSTy 0
KOH(aq) —» K" (aq)+ OH (aq)

_ «/sYmol _
[OH ]=[KOH]=%=o/Ymol.L‘
«Y» Q;
—1¢ -1¥
==Y 1o mol”
[OH™] /¥

= pH =—log[H" | =—logax\o~'F =yr /¥

SRS ly 4 gl <P Ay 38
KOH(aq)+ HCl(aq) = KCl(aq) + H,O(l)
o/ Ymol KOH y ymol HCI
YLKOH ymol KOH
y YLHCI y VeoomLHCI
o/ omol HC1 \LHCI1

?mLHCI =-/Y\LKOH X

=f-mL HCI

=)o T x (X ) =1 /A%y 8
(PV 9 P9 PP IR (sboansen s i, 17 canid )y b slgn —F asih)

((Flosw (2)) ¥ &yF vy
D Sy r:s.) sd" C))I.f.;
o ,be doa W) R

<wl HY gy Az 5 Cua HX U &z :Jsl W le

HX:[H"]=Ma= [H"]= "«
HY:[H+]=Moc:>[H+]=\\; o

Gl Cusl iy Jslme 93 58 55 paigsdad Ogs Jldke Oz 1p9d ke
ol Ol 55 Jolowa 93 (slagygsil
ipgw Sole

HX=H"+X"

ol Sglize SladigS Hlaid £omme dnsl 95 S Wslao 43 a5 b
el iy HX 10T Ky Olae 0391 556558 3wl HY 092 105l ke
S g b itnd 93 il plp wigsan O CBLE 09z ey Ol
039030 JE Cales 53 (o Canl Dl 5,5 93 8 Uglore b 3uie lgi S2STly

s iyt o35 b dsesl gl go Sl 093 39dge ST LSy

(FO 5 VE PV I IO JF (sloaties s jun 17 assb y b Jslize 1 aud)

(559 pir lggo) «¥» &gyF  -vA
bo,le de o) 2
(1) i3S
Ymol HNO,
¥ /VAgHNO, X————— =/ .smol HNO,
s¥g HNO,
=Y
1o mol _ _
[HNO,]:[H*]:“A—L““’mvx\o ¥ mol.L™
—1¥
[H*][OH™ =17 = [OH"]=
VY XYoo
=A/vexy Y

o 90391 (Sl A 133 ST 5 LS po 0d b5 uid +(Y) &1y 38

Kgdge PH 325 ) 01 503

AzmoonFree.ir




AzmoonFree.ir

Y. Axio \

9l 3 phsifys olais

b\fd‘ GO Y (yg03» @}“A

«Y» 5,,;“; _AY

g1 Jalgs slo 9 Joa \ & bg)f 51X

Y
10 —X—0: S¥smos Y

(OF 5 PP (sloaades :pasd Ll 5 66, 9 GlulaT ~F o)

(Hes 5 5l52) W &y -Ar
(S 36) ol 39508 595 2 Uguazma €V &y 35
oy 35 5l (o) 2
(Caws3) 3,135 s 23STlg ¢l 53 ool «¥» & 58
9 99-isn Ayl denS9s 0 O JKb cpl Sudg SN Jglons 53 ¥ &3y 58
(G 3) dgbien Sy 2 7l (ot 15 S5 9 3,05 65L sl
9 el ity O3S (S 2ST &535 Gdmil Busra 3 Py &3y58
(S 33) A0S0 E5 (5 by Oljae 4 (5395

(095 OV (sloaains 1 pouis Yluw ;5 ) 5 Glulwl =1 (ouib)

(s paltly o) W &y -ae
:3,l36 (g 2
(7B Sl 45 Canl 2l (AT) 09 2 0 (yrals Sphas o ol 3590
Higdioo Suadg S 3)ly 0eS1S P 43 g 0315 Caws 51 g I
IS5 s 595 9 4Bl GralS 0l 535,8 L S 5 o pe3 3s9e
igeo 435 oy Gl usly 9 25 (o0
4o Loy sl 5 LogslS (o leondiy SSUl sl gk 53 1w ;00 :pom 3590
S 0 S o T Caown 43 OST 5 AT o
3l Zn(NOy )y Jso S ;51 Jlie sobasy 1ol polez 3590
Jsdome p 2 39 )15 Jghomo 51 CU(NOy )y Jse K 5 390 Jghna
Dgdige 33,5\ Sy sl

(P9 U PP (sloatin :auds Glo 4y 66, 9 Glglod —F ash)

«» &J_; —_A§

A w336 P 9 P9 3,90

(W6 ran)

3)lga plod () 2
kb 4 Jaio 05T 9 d9dsa plowil AT 53 GlaluST raSTy s sl 3590
Adlir $ L Cuie
9 35T Sl i STypes 51 plaSomd (Siuly il Jshu S 531093 3590
Hgdised pll c2ub Hobay S
Sy U Olgie a4y 155 gd 9 ol Uplomali DT 53 3,05 0,5 1pgus 3590
29 ool gl cnl sl
ose ol gl 3 rals’ 5 GlaluST s STy 09z 1polex 090
15T Jghaw gl 35T 51 48 (0,85 09815) Uga slaie b 13 At ;54
08 L0l CBle (ul by .l gl sl ol S 55 9d 0
Hloon Sl )85 43 Jgbw Gl Cudy S Jglons )5

(FV 5 5o (soaass s sl Gl 53 06, 9 QlulwT ~V asih)

«F» L-L)f

1 KOH

(o1 L) 2 mol KOH = v/ Ag KOH x OLKOH
0sg KOH
=o/.0molKOH
23> Jglows 5 KOH Jge =o/oYmol++/20mol
=o/oYmol
- o/o¥Ymol -

3137 s [OH” | = [KOH] = === ¢/ Ymol.L
OH™ of
IO e /Y _ /s
[OHT}, /Y

. - . 7 .
(K16 VA sloddsw ¢ jw, pi b )y Jelgs -V (i)

(oo W) «P» &;Jf M
5 STy ol 55 N Oy Uil 51 50
N0, (g)+H,O() —» YHNO,(aq)
STy Gilba glons (el 45" 35dicn Sl Sl 028
HNO, (aq)+ KOH(aq) - KNOy (aq) + H,O(1)
9disn (55 (9139w poliy) g9 )08 asliy Jslomas b
pH’P-""&JQbVT)""MJ’S'\:Jf" N\‘Oa Joo ylade lal
oS oo dolons 9T sgmr uliy
KOH :pH =\v/A
[KOH]=[OH ] =\ ~POH _ | o/v+e/6-Y

=YX¥XVe " =$#Xx\o "mol.L”

-y
X1+~ mol KOH
?2molN,0, = fL. KOH (aq)x "1
\L KOH(aq)
ymol HNO, _ ymoIN,O
DOy NN o/ Ymol N, O,

\molKOH Ymol HNO,
Oy Uss ,slais Oy 9 NyOy adgs (2aSTy adslae oS ay g
a9 lisn Cuwddy |y STy 43 4 B e
fNO, (g)+ Oy (g) = YN,O,(g)
?mol Oy =+/1YmoIN,O, xmolOy
YmolN,O,
=o/#mol O,
bl 5y 45 Ol oz 0T Sl IS iS4 a9 s Lol o
P,_..SGA Aola 1) 00l
YH,O(l) — YH,(g)+ O, (g)
?2gH,O =-/-#mol O, xw
Ymol Oy
YAgH, O
\mol H,O
(P 6 Pe g 18 (sloatin 2w, 45 cansd ;5 oslsn ~F (0sd)

=v/vsgH,0

¥ &gyF Ay

2,15 3979 (35954 9 ully 201y 59,8 sz sl SladsSUse Ole

(S pios o, pnan)

. - . ~ &
(V6 E Y sloadso s jw,ud cunpd )y b)slss =V (ass)

AzmoonFree.ir




AzmoonFree.ir

Y\ dA=xio \

9l 3 phsifys olais

b\fd‘ GO Y (yg03» @}“A

4 p, 5l p S FO Hlake 09Il Uge ¥ alolis Il 4y (GiiSTy 4 a5 b

039531 AZ i py> 4 p,S YXVOA=YVF laie g o azwls’ Zn

et

Ailge p,S VNF— PO =10\ 4 93 p ki
Yo/YY—(\e/A+5/0)=Y/oYg

Ymole
?mole=Y/.vgX
g

=o/ofmole
G ,B 51 Jolsiie 0,195 32 ,b S LoeslS JEsl cuz S sladslw 4o
Adlbs B O Hb Caows 4y 03T

(FO e : i Ylw 55 o, 9 iyl —F (i)

«Y» 5,,;“; -9

o ¥ ) o ¥ 1S aluST sse g4

(cuwgy e JWh)

(V9 ) laais 35 35) 0 1005 SauluST sae £655 Ulgar Jgl Caond
:Olgiligy Sl
YooY SN A S GulesToae g9

(0]
-/_:\/U\ y
+Y O/\
vy -y -y
prv ) w;&uléu&,ﬁ
o
-\ -\
Ao AN
-\ \
-\ -\
XN ° N7
-\ -\

T £55 et 31 510 31 (S Dlsigs 1 53 1S GaleST 232 g55
.\.&b‘sa d',.a 2° X%

(OF 5 OF (slotaier sipasds Gyl 15 a6, 5 GlgluT ~F (04)

(ip pole) P Ay ey
s w33 390 plod
O ygods Jb 31,5 S S2uSTly - w3 :(1) 3550
YAL O, (s) +YC(s) = YAI(1) + YCO, (g)
STy Gilhe T a3 3959 b a5 cuwl COy Olon i 15 55 sl o0
S (o0 Slomal Sl g, 05
CO, +H,0 = H,CO,
(St abid) LT 15 0,85 5 (ko k) S5 G 53 GilS +(0) 390
bl salgs 1,
ol S )3 (w3 QUS OF dmio S 4 4265 L () 3590
(g0 4 DT CHISS 3 S JSTy () 290
il YH,O(1) = YH, (g)+ O, (8)

(G/qu‘:”/ bsr) «¥» z".‘.; -AvY

695 B3l a5 506 B’ 45 o5 tin dogie dlys Spgo &1 4z b
D13 (595 4 Copmd (5 ey (S KBS )98 ol iy 5 SzgS
sl ity M Sais1 0y Zn"Y st oy05.01) 458
sl 333 D904y Jsbs gl 53 s ploil STy +(Y) & 38
Mg(s)+ Zn"* (aq) - Mg " (aq) + Zn(s)
ot e 43 oy 51 (Uga 1) S VF o alolo 058U se ¥ i sl
Sglis l s S9dion 039351 (59, & p =z 43 (Uge V) p S $0 9 aiwls
29 50,5 A%l i o,
\mol e
? bais pyz oolis 1Y/ FoAXY e X
£z 22
F/o¥XYe

ng prr glis

Ymole
S o 15 o 43 85T o 3 SIS sladshos 53 aisg I (F) &y 55
S o sl 1) WS G5 (59 9 T G o ke Lowis] 53 457 A0S o0

=\YAg

Ol Gl il (59 43 o p2 3k S 2l &35 gz (F) 4y 55
L Z0™ 5 osls STy 0T U paisia srieia 556 Z0'F dgalya 5o
2 msin iz Sl BB 53 1) 3 IS (595 sdome (uailgi g0d ey SRS (00

oS SIS
(FY daiw :(pouit Glw 5» o, 5 GiylT —F (i)

(e (pao paol) «Y» &4; -AA
oils 3l dlgme yolgas 39msps 9 Ity (59 el 95—z LB 3 (Ugl 3590

L | w:ug;iﬂl
(K96 PV (sloaier s pasd il ;5 86, 5 GloluT —F aui)

(L pole) > &gy -a

syl A
Oy JsSg0 55 (5S] slagsl i B
ZHH— RYTR C
O“_Qﬁ :D
T ST 4 45 Sl )l O 9 Sl Zn™ olw C ) 50
ol 03w 3 oz S
(D) 3,90
Cu (. Zn™ s vsTyp’ vs yvpird"”
d s Bl puaic guet b yq Cu2is" ¥s Yp  vs¥ vp vd' vs!

(00 U PV (sboaainr s oids Glw ;5 66, 9 GlylwT ~F asd)

(GN;}/U,M/ (Jwss) «¥» &4; 9.
ST 51 paw G2k 51 LOY A 1) ol 55 A 9 6T Zn J<i Gl
Hgbos raly S 4

Zn(s)+ \’Ag+ (aq) > Zn'" (aq)+YAg(s)

AzmoonFree.ir




AzmoonFree.ir

YY axao \

9l 3 phsifys olais

b\fd‘ GO Y (yg03» @}“A

S ST a8 bl b aie S Bz ja - ca)s (Y) 438
sl a5 0T OeslS

Cu 5l oS MIN il dae pmaic 93 ol oo —Cann b +(F) &5y 55
Sjloe 1) Jobw 5T MR g silyge

b s $35T Uslspasd p9 5 9 Wb GG Ughuw 53 —Canw > (F) &3y 35
S35l g 4Bl Giolsdl 5T 55 [Cr”] 1ol ass 55 Al Cr o
CubdS b Ao 55 Ny o0 B Cuows 43 0SS Joidslo 8,125 G2 5b S
e a3l [CrT] ol

(FAUG PP sbaase s ouh Gl ;5 66, 9 GiglwT =V )

(b oyt panl) «» 5,,;“; 3%

8oy Ol (Fwss 4 polez 9 pow 9 Jgl )l

N F
N
[ j/\f’—\=+\“
v Yo

F-0=-\
Y—(-)=*¥

S 3 :Jgl 3590

Caw ol P9 g0

NH(NO, : NH{ NOy
LN

X+HEEH) =+ y+¥(=Y) =)

= X = -V = y=+0
)1 3529 +Y GhaluST s b (G395 ol Sl pasigal 53 o

Caw)d :pgaw 3 )90
ui'glmf| dds =o

\’i
A

JulusSToae =0
Y
.\$)|b,&wuiglu5|o.\.:450{;‘5lal'§|.\w)3 =—X\oo=%Yo
Vo

Ca.w).}:f)l.ge 390
O O
I

I
O/E\H . i\oﬂ
f-\~=@ [,

(al"’;o!" G[bw :(’A.;y:/ i{[.w/) al?’,goquwr-w (’A.;y:/)

(5 puias (o, pan0) «¥» &yyF v

it = Cu . . .
AN sk 1 © g = Bk = Bt —Ey

=o/YE=\/Yo=—o/AF

T 23 0d=d Ay }lj =l 90 (H‘, )lj) A5 5 0ad A 5‘3
Adlge Oy s pln 90 Hy oyl 105 3515 o2 (Oy 515)
(PG 90 9 05 6 OF (sboaainr : oy 4l )3 6, 9 Gyl P asib)

(splo ols) «Fr &gy -av
aiile (S (e 31T (55,51 ralS 9 GiuluST sla STy glsil doa (il
Ao plomil GEALSTy i luST STy s (53,81 D o b a5 IS
Q)ﬁ;ﬁuul)_;huon,wz.;ﬂdfﬁwhs)ﬁ:MW(y
215 T & ol (5 %5 S dals
AT 5 G me HY a5 355 0 AI' L lge HY il ol (0o
. + . s
29dige oS STy ut s Mo lalS HT Gl 05 5 295 A5
YAl+sHY - YAI'" + vH,
: + s . AT . +
Wb pials H' coble gy 5 3gi 00 3 Al 9 B a0 H
gl oS JuiSTy sy
e . Y+ Y+ , .
23 Lol Gl ggamme gt ciwl uly CUTT 9 ZINTT b 053 (o
| )a.|).3 ui’.\.ifb d,b fl.os
Zn(s)+Cu"* (aq) > Zn"" (aq) + Cu(s)
(FY 5 BV Bl sboaain s ppuls Gl ;5 66, g GlglaT ~F asih)

(b (puspuol) «W» 5..3; _qf
Slsgings 3,0y (Oy) 55 g5 0 Ushow o2l B 43—y (V) &35
o5 5 5l saddy HyO ol ,an 4 0355 G2y 3,05 Oy 5l o
2ed zy5 B 51 g9 95 Sl (Ko Al 53 39d 0
L b 5l Lo 0959 9 S39m slde 5l g il -y +(Y) &2y 38
g yso B Cuow 43 U9 3 bauS Aol
Ailee Hy 58 ssials (O ) 0308 55 ST = G 506 () &y 55
o=l ol il ¥ oS JpSUse 5 55 SXigs SO A iy Lo
] 0285 JsSga 4o 53 g Sl i
(F) &y 38
O3aS1-059,308 G5 s Jsw 1 YHy + Oy = YH,O ~ fe~
=\1H,0 ~Ye
OpsS1- 0bis g sk : CH + Y0y — COy +YH,O ~ Ae™
=>1H,0 ~ fe"

Hln ¥ H O s 0 adsi il & Gy sl 31 5o9ee S0y 2SI
Sl 00

(OF G 00 (sloatins 1 ouis Glw ;5 66, 9 Glyglwl —F (jasds)

(b (s psol) G AF -
aos 53 el 565 Cr 31 SN (Socals ©yab —cunya:(V) 455
BB 5315 30,85 (IH) p9,8 51 Jslomo Olgign oy A3 (g0 & SRS

3,5 635 SN iz
Sn+CrCly — cus isplnil

AzmoonFree.ir




AzmoonFree.ir

YY dxio \ 0y 3jlgs olaist b\f"’ SO Y oge5D @waﬁ
ymolZn _ #0g Zn sT—Zn

?g7Zn:+/#mol Fe' x X SIS L =F . —E 1

’ ymol Fe'*  \mol Zn IS sk {M a1~ Fusks = B —Eyit
=YagZn ==V FF = (=0 /YP) = =0/ 4 > Cans SIS Jhao

sl 42D 3929 o 5 I 5 59, 6 VAZ adgl &is 5o amii 5o ook — Zn

Sl sl Jsls i = Ej,L,
G5 ol prz b akS ol e 03,8 Ogwy Fe g — pae Zn g Cotecdad = Al
= Ao+ VY /F—vea=VYF/pg =—o/YF—(V/PP) =0/ = Cun Gy 5 Johw iz
¢ Gls i gl [ AS DL ey ==

@.LQJW)JCu@)—?“)3=vf/;x‘°°=0/0°a {wuﬁ—)cuﬁEJp IY$—=(=/Y¥) \YA\Y

. . . L . s g [T AL B
(FE U PP (sloaasn s aps Glw ;5 66, 9 GlylwT =P ouds) Sl Jokw ms_)Pt:EJ,lm_\/n—(—\/ﬁf)—\'/AfV

(b (pms pal)
L (AM) Cold Gl pro i Olpaa 9.03,5 &jlga |y G2iSTy 1z
m.f‘sa Ao

YAl+tFeSO; — Al (SOy ), +YFe

Am=b.s,s._,~,..,, Ferﬁ— & o Alf)’
\ -
=(Y‘XAFX;)—(YXYV)=A\‘—A'F:\‘og 4 p ez Sl

o il [AITT] b [Fe™ | lile 1505 59, 0 yasitun ilised 55

tFe'™ ~vAl'™"

adgl ylade s a o
Jeelhmis: —YX +vx
el a—Yx X

Dt ik s ta—¥X=YX > a=0X

R) isSly b pbaw o ys = ————
()M’wr“‘:‘, ) N

¥x
=—X\oo=9%¥%o
ox

e S5 53 ML ads &gl p

2 ws sl mgAlx\molAlew
78 ais 2159 2 —_—
sl aie YYgAl Yoo
Ye.gAm m .
= g as
YmolAl v © “F T
FE ) pnss
/waol)%:LX\oo
aedgl ais oy
m
Y

=——XVoo = %YY ais p > Sl
m

(FO 5 PP (sboarss : ouds il 5 66, 9 QluluT —F osd)

«I» 5,,;“; e

sl o SIS Jokw B 5 ite g il sladsbw B
(F'Ay Y G[bw :(’A.;y:/ i{[.w 70 619./9 OZ{[WT-VJ (’A.;y:/)

(s plo rols) «¥» &9yF  -aA
oS dlona g Byl 53 15 W3S Jgo o sy 1t
PV, RV, N XYY/ YXV,

T, T, YWY YVY4va
— I
STP g By

L
= Vy =)W/
mo

"’5“:%5‘ AJJL,.A Qsﬂ'ﬂl d,.n Y .\.3,15 P;_).._sm &&3)3 asles 22
MgCl, (1) = Mg()+ Cl, (g)

_ le©  molCl
2L CO, =a/orx1o e x— MO Y

$/0¥XVe' e~ Ymole™
\Y/ AL Cly
x—

=4¢L Cl,
\mol Cl;

(09 5 00 (sbaaies 1oy gl ;5 66, 9 GlyluT ~F (o)

(b pamn pal) > &y -as
4_%:.2'.!)b‘&w'ﬁof,_;g))"%w)lwi";.mlso).ﬁASP:JL)@
4S gl 0 5 lgw Sledbl 5l 3as STy FeSOg b 15 o Zn s
! des e sl 1l 0wy s 4 Fe' Bl STy L 51 s

ol 0 1Sy 3,09 SWIT 53 39290 2 p yz pla 45 Cassl Lins
Ymol
FeHZ.:J,Uy:o/?LxT:\/Ymol

Y Ymol

Fe*+4i,sl§J,A:o/9Lx; =+ /s mol

= Fe'* B pan Jge ylaie 1V/Y—o/ 8 =0o/fmol

Zn(s)+Fe™ (aq) > Zn"* (aq) + Fe(s)
ymol Fe 9 org Fe
\mol FeY+ ymol Fe

?gFe:o/PmolFeH'x

=YY/sgFe

AzmoonFree.ir




