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v =432 x 10 8mol. I"1. 571
- Lhs Anolyl !
250, + O3(g) = 2503(g) Y JsV Jeladi Lo
el g
el (¢ iiye (0] 56555 palis oiye [SO,] 3455 35 13.@
Jelan! &c
Sl A yun el oF cele gl e il Caclal 13].@Q)
T Gy il dass 13] Je il deyun il LS . @)
Bylyoell Ay WS ae drde O Lo CbS daze>

L oJod!
v = k[50,]%.[0,] .1

[0} = L%’—] [50,]' = 2[S0,] ,

v’ = k[$02]".[0,]' = 2k[S0,]%.[0,]
= v =2v Cx_.')')n a.;)‘“n 3];}3
P=2P = C' =2C P

[$0;]" = 2[S0,] ,[0;]' =2[0,]
v = k[S0,]"2.[0,] = 8K[SO,]?.[0,]
= u' = 8n
V’=%V=>C’:3C 3
[$0,]' = 31302]_ [02]" = 3[0,]
' = k[SOz]’z.{OZ]’ = 27k[50212 [02]
=v" =27v
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el Skl 35 e

M]' =1-0.9=0.1mol.l"}
[B =2-0.6 =1.4mol.l"!
p = k[A] 3.[B]'? = 0.5(0.1)3(1.4)?
v =9.8x10 *mol. U 5!

e dalt)l Al
J AU AU §)ly> daryd dis Flae cleg (B Sy
Aigy + 3B gy = 2€ (5459 Dslaall Jiaall
[A] = 0.4 mol. 17! aslauY! 381,31 CO8 131
o2y 8¢ [Cl =0mol.l"', [B]=0.6mol.l!
4.32 X103 mol. " 571 ;Jelaill asluny! as puud) O
il gllaoll g
S 1 dsyu ol dnd Q)
[A] 4 iy o) day Jelasl) dsyw d0d . @)
0.1 mol.I"! )lude
bl 54555 b guamas r0) ohas € 3Ll 5555.@)
(SR 11385 Casas B
13) Jelaal) St de puudl dasd yuids oS . Q)
O le CbS doces ey Cusw il aip

L ol

vo = k[A].[B]? A
= 4.32 x 1073 = k(0.4)(0.6)3
= k=5x10"2

aslaayl 5813 0.4 0.6 o
SSAN A -3x +2X
ooy 5SS 0.4-x 0.6-3x +2x

x=0.1mol. I
[A] =0.4—-0.1=0.3mol.l!
(B =0.6 —0.3 =0.3mol.l"!
V'=5x% 10—2(0.3)(0.3)3
v =405 x 107 mol Y
lBJ- —osmou 1 3
0.6 - 0.31-—0.3 = x =0.1mol.l"!
[C] = 2x = 2(0.1) = 0.2mol. !
V'=%V=:>C’:3c 4
[A]' = 3[A] ,|B) = 3|B|
v' = k(3[A])(3[B])* = 81v

e 2
JE 1B A8y ol dad ! @
b s (o) g SO LU By ad > @
{B] =0, 1mol.["*
13) Jelanl) Lig) ASIDY) A pud] i i Sy o @)
O pe Jelad! 10a 4d Susw SN ey am> Asa

[A] =2 =—=0.5moll
vo=kjA) = k=%= 130 k = 0,04
24, — By + 2C
Ay 580 a 05 0 0
AN Gl 2x X +2x
el = 90 05-2x X +2x

{B) = x=0,1mol.l"!
[A] 50,5-2x=0,5-0,2 =0,3mol.I!
3 = kM] % = v = 0,04(0,3)?
v.=36X% 10 tmol I'2is?
P W ==

41" =

Y
“ N0

[A] ” zi_ 2 1 rai2 : 1
—_—— = i =l B — o .
S v k(z) 4kLA_, v 4t

:.._.--.a._.. -—..-..

: ACY! Al Aolandl Baadl Lelash :..ux
:@S@y‘)ﬂswi g..-a‘b!ss 3143‘ + 23\; - ZC.g
[Alo = 1mol.I"!, [Bly=2mol.I"'. [C], = 0 mol.I""
il oskas 9 0.5 Jeladl & ol A3 Uy
JeladiNg Al &1 A5 @
045 s Bl 55535 4D s a5 o e s 2nd . @)
(€l =0.6 mol. 17143 =

v
L k[A]3- [B]z 1
v = 0.5(1)*(2)? = 2mol. 1!
3‘4 28 = 2C, 2
Ly psay q 2 0
RN A A 3x .2 +2x
O Wy S 1-3x 0 2-2x +2x

[€]=2x=0.6 = x=0.3mol.1"!
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2025 slgagSi AAiKa

1 1
b“ Al d)laal!

\Uhtd.b'u Jo &w N‘s.:b b\.)q‘ \()’ Wowlsan
:\()‘ g > s.\()“,\ * ()3 \ .“\w‘w

(k= 5.6 X 10°Y) WK ey ol dadd o8y
v [NOyL = 0.Smol ! Sy
WA e 90 351,
FRIRCEUIN VO PRUR Y
S e i WA de s sl @)

(W 2 L

(NO] = 0.3mol. 1!
:‘}_‘”
k[NO,|?
v=56x10"30.5? .2
v=1.4x103mol.1"'. 57!
2NO, , — 2NO,, + O, 2
At AW a8 0.5 o 0
28 A0 b anh W2x 2x X
e ) g 3.8 A0 0.5-2x 2% X

2x = 0.3=x=0.15mol.I"!
[NO,] =0.5-0.3 =0.2mol. !
v = k[NO,)® = 5.6 x 1073(0.2)?
v =0.224 x 103 mol. 1" . s
L e paally Dt DRI
F Ay +3B *zc(g) i@ Jeladl (B Oilsl pob e
(Cleg = 2mol 17! 381,301 CIE duwlia §ly> Ay
[A]eq & [Bleg = 2mol.I"!
P gkl g
K, Jeladi lig) 0l culd daid >l .
A, B ool Ha S aSluadl 58131 dedd o>l @
(P S Jaiaall 8305 Bl pw @
Qlgdl > o
K, O)lgdl ol ded b

= 1mol.l"!

NN
A SRIT
€T (Al T (n@® 0.5 1
Agy + 3B, 22C, 2
Ay 8 Bl C; C, 0
S A oA x -3x +2x
Qg 85 Cy—x C2—-3x +2x

2x =2 = x = 1mol.l"}

Byl L:»p W 2mol ] 1938y B Bale Jgha e 300 ml

| ek dat! Al
Smol.l eSSy Absls Jehowa 0 200 mi gy

AN Adlaall Jhaal! (J V! Jelad!l Sooad ¢ dawlio
Ak pus gl dasd Ol aade 13) ¢ 24, + B, 2 30,
y 2% 1077 Jeladt da

Jeladi lig) Adlaiy! de puud! dasd .

OMay A 38y dad padiy (ya) b Jelad)) ds yu dard @
0.4mol 1"

Jelad! Lad g wie € 5ol 385y @)

L Hanse \A_,I’;,u'l,«,}:

e 5x0.2 281 11
I ]D i 0-5 o m .

[Blo = 222 = 1.2mol.I"!

2, = k[A],” .[B](, =2x%x1073(2)’(1.2)
Vo= 9.6 x 103 mol. I"'. 57!

o oS0 2 1.2 0
5eSy31 9 it -2X X  +3x
O08) A 3Shall 2-2x 0 1.2-x +3x

2x =0.4 = x = 0.2mol
[Al‘—z 2x=2-0.4 = 1.6mol. "}
[B] 2-x=1.2-0.2=1mol.I"!
=2x10 (1. 6) (1)
v =512x103mol. " 5!

II

-3

v=0 , (k+0) (Jelaall by i)
(B] = 0
1.2mol. I}

2.4 = —-0.4mol. 1!

2 9da lndl ias

[A] =0 3

12-x=0=x=
A]=2-2x=2-

2—-2x=0
8] -

tmol . !
0 2mol. 1!

=) X =
1.3~-1=

d}.&a N EY RN

[€] = 3x = 3(1) = 3mol. 1!

R
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2025 slyagld! ddiKe

esladd! 53yl 38

: 09 yiuall g AU Alalt
S ele gl g 2Ldiaw eleg (B3 PCL; ¢ 4mol g2y
b Al 399 10%) aie Waid 500K ayo
1
ol cale 13) ¢ PCI " (2*_ PClg(g) + Cl, @
:ellanlls R = 0,082 atm.L.mol 1. K1
PCls ) I @ 56530 Gl @)
Jeldll g Ko 4asd @)
Jeladi g Kp 4asd . @

n
C——‘]; N |

1
BUECRRCI ;| 2
Las s 2 0 0
Sl Al oy +x +x
Colsdll sl 5 2-x +x +x

x: ol
10 mol. 1 Lghe WSA% PCLs ) o= 100mol. =L K

xmol. I \gw Kau PCLs ;) o= 2 mol. — ]

__2x10 i =1
X —-[ 100][- ]0 2mol.l
o PClg Clz et Xl X g LN
S K __ 02 ez 1
€.~ Bng WG
Kp = K-(RT)?" 3
1 A 41
KP—IS-(O.OBZXSOO) =25

: g yiuadl 9 daaly)l Wlwall

440°C 4yl wie K¢ = 50.5 Qilgdl cob dad 3
1

Hz gy, + Iz, g AT ded

o 1072mol o Hl(y) oo 4 X 1072 mol aby 138
2L disswsleg P I, a2 % 107*mol 9 H,

el

1 ipgtlaell 9
.Q Jeadl ol can! @)
Jekatl) pa{ Sl / yilall) eyl Jolidl s> @)

1=C;{-x=C;—-1=1
C, =2mol.l"?
Ci = [A]g = 2mol. 11
[B] =C; —3x=2
= C,—3=2=C,=5mol.lI”
C, = [B]y = Smol.l!
Silall slad¥l) JEY) @Y gall sae gad Sl 213k (2 .3
%Y (b (1)
(Babad 3 a8 5 A A 33Li g ana s ary (Saa))

1

Ao b9yl (B (SYI Ol giedl Jeladl Sdoe
1

I8 Ojlgdl go diey 2503, 2 2503, + Oy,
[0,] = 0,06mol. 171 3813
[S0,] = 0,12mol.I"! [SO3] = 0,03mol.l"!
1pallasdl 9

[SO3]o 3 S 5550 ! . @)

K O)lgdl cob dosd (EOWE 9

503 3 oo dSKiiadl Lgiall dxandll ! @)

M 0l V> e SSUI Jaiyall 550 5T o . @)

el
2503, @ 250, + 0, .1
Ldlay 388 ¢ 0 0
SN B Leal 2y 2x +x
Qs 3815 C-2x 2x +x

[SO3]p = C—2x ,x = [0,] = 0.06mol. 1!

0.03=C—-2(0.06)=>C=0.03+0.12
[SO3]o = C = 0.15mol. I
_ [5021%[0;] _ (0.12)%(0.06) 5
& [S03]2 (0.03)2 b
144 X107 x 6 x 1072 e
= 9% 10-2 =96 x 10

0.12mol. I} o USAD SO;  040. 15mol. 17! S .3

Y We il S03 »0100mol. "' S
= Qo0

(80% ): 03 oo Azl Lgiall Al

daisall Bab) wis Y (2) euSall ssYU Jetaz! &> 4
IV L) Y galt dus g el &2

ey
!i
!
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Jiz gosth .| 2025 shasld! AasKe aslald) 59l 385

gd I8 W

o1

%]

al

A8 s

%9

8 81 &% & &9 &W

(\

”ni \‘

N

i\

W

i\

2x = 0.36mol.I"1 = x = 0.18mol. ™! c= 3 .1
(Hy)eq = 0.2~ 0.18 = 0.02mol. "
; -1 mol. [~}
I2)eq = 0.3 = 0.18 = 0.12mol.1
kil [HI? & (0.36)% P b1 11
© [HallIz]  (0.02)(0.12)
Kp = Kc(RT)™ = Kc(RT)?*™% = 54 !
L 03 b)) g dnludl Alwal s
3 CH30H 4y o 0.08mol Je $gizm 2L dex> oy ”
WNE Y] ‘CO(g) R 0.2mol s Hz(g) oR 0.4mol d‘w‘j J_;W‘ 9.
1 . ) v W
COg) +2H, ,, © CH30H, dslaell 339 Jelad! e :
e 08 13] Clusdb i . Ko = 7.3 dasd O Cale 13 ¢ REDIESIERY. < )| oo
Su 0l gl Dlow (Ss @ 1319 Yl 019l Aloes Je it Cal G
i) g f gSall / ydileall) eyl Jeli y T H20(g)
: o2l I ke oless!
8 =
[CH;0H] = = 0.04mol. 1! Fe( Kc, 1'487
Fe C = 2 3
S -1 () 2
[C0]=0———-O 1mol. 11 Uolaoll 25
i [CH30H] S T ¥ 147
Q = {a;icol ~ e 10 ) i
Q > K¢ :0Y 0)lgs Ul (b pud) Jelal ) | Fe0 B i
.q...SaJ! Jslfﬁ.!l_,.a c:’b‘" Saall o
- 2 09 piuall ga.’a.c\i.ﬂ Al 4 Hzo(g)
145y dolasll Jieed! ,J:-Lﬂﬂl Sy (i 147
2.38 238
sleg US duwlia B)yly> dzmys Lis A(g) T ZB(g) 3D(g) L. EJ;L..,“;?}
A B3l &Y ge dds O Q)lgl Eok Wiy 10L4A5_=>‘31a.n;[;3‘é§]2 2mol g3
sus9¢ 2mol Sglur B 83l Y ge Sus9¢ Smol gyl I dines 33
s obes wgllasll g 3mol oluw D Bl Y50 pmol &jlsd)
Je Ul 10 5481301 A Bjlgl ol del Q) SR : LS | 930
e 'A'B.ogék{if’ﬁ‘f&qs.‘@m}fsﬁ‘ 0 RICsacl; | & HZ() o ZHI(y)
Ol fols > B Baloll (B dlslaiell dygiall Al @ s
L [I2]o = % = 1— = 0.3mol.l!
= &
. GSivo! [H2]0=§= = 0.2mol. 1!
[Aleq = —1—0- = 0.5mol.I"! [HIl.q = 3 = 0.36mol.1"!
[Bleg = = = 0.2mol.I™? 2y + Ha, 2 2HI,
[D]eq = — = 0.3mol.I™* Ly s 03 02 0
P wP Bl Lo v SN A a x x +2x
€~ alBR T (05)(02)2 ~ 20 sl 385 0,3-x 02X +2x

P —

e ——————— p——————
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2025 slgagld! AALSa alaid) Mgl 35 pa

;0! el
Ay () o 10 [ diaw eleg A NO, o 5 mol a2
AoV dolaal! 399 ()l giedl Jeladl Gidmd duwlio Byl y>

1
2NO, . . 2NO

@ % 9) 4 02(!11
2 mol Lolue NO, Y g0 due OF ()il $olo wieg

o gllaoll g

Jeladi 1dg) 381,31 AV O3l gl Cobided sl @)
N0 po 8Kaia) Dgindl dpnddl > @)

Me Qe Al e Jadd S Jassall Olais i b @

kil
Sl [NO,] = % = -15—0 = 0.5mol.I"! .1
)55 [NO;) =3 = = = 0.2mol. 1!
1
ZNOZ(g) = ZNO +OZ()
Ll 5813 0.5 0 0
S A pa 2% 2x +x
Colsd 5SS 0.5-2x 2x +x

0.5-2x=0.2=2x=0.3=x=0.15mol.I"}
(N0 %[02] _ (0.3)%(0.15) _ ~2
= = =135 J10

€™ No ) (0.2)2
0.3mol. 17! W tﬂsha 0.5mol. "1 2

y ke &8i% 100mol. 71 s

= 1—0%):’—'5 = 60mol. !
Y = 60% &ypie dpis

Y gall 2us gou T bl ol (B Oilgl 13 .3

(sl gl uua) SSYI Ayl
2 0N g 8ol Wil
e gll Howg 10 [ dinws Bhan ;\s, qé HI 30 4mol 223
‘alslaad! 388 HI 30 10 % & u&b’IOOO dzydl (J)
r\aJl QBW‘ CA,‘B (J‘ cale |.>9 ¢ ZHI(g)EHZ(g) +- IZ(g)
- gllast g R = 0,082 l.atm.mol™ 1. k™!
KysKc. o oo S desd ! @
sl yeid (3 g Wl Jo S Jaial) B30) T 0 @)
Ll
= 0.4mol. 1" Al

i 4
C=3=%

14

[D]o = [C]o = 0 mol. l_l

A + 2B= 3D -2
Auiangy) a1 Al [ o C, 0
JaS il LA aealt x Zx t 3x
QN 38V 5 €y -x C,-2x +3x

3x=0.3=>x=0.1mol.["’
C;—-x=05=>C,-0.1=0.5
(Ad 1 384) = €, = 0.6mol. !
C;—-2x=02=>C;—02=0.2
(BJ i) 3853 = €, = 0.4mol. I
0.2mol. 171 Wia d8isy 0.4mol. 171 S .3

7 e S5 100mol. -1 JS
Z = ————""(’)’;"'2 = 50mol. I}

Z = 50% 43 5ia dauiis
‘-.‘-'232""""”4 dnwli! a) el
Y Aolaall JFiood! Ol gl Jetaidl dla.a cleg QS Sy
cduunlin B)ly> damyd dis ¢ A + ZB(g) Co + 2D g
491.\..33!1 Syl COET13)
, [Blg = 0.6mol.l"!
i Oyl Bl Wieg [A]p = 0.4mol. 17!
129kas)l 9 [D],q = 0.4mol. 17}
Jelad! 13g) K ¢ 0lgd! ol dasd o>l Q)
1€ Jelal i) Kp 408 . @)
cu_)lyﬂ al> Uls hkid B ol Maabj ).ﬂ Lo e

'..V&".?‘E
1 1
A+ 2B 2C +2D
igny) 35 04 06 0 0 0
MAD el x -2x +x  +2x
OOl 381 5 0.4-x 0.6-2x  +X +2x

2x=0.4 = x = 0:2mol.I™?

[€] =x=0.2mol.I!

[D] = 2x = 0.4mol. 1!
[A]=0.4—x=0.4—0.2 = 0.2mol. 1"
[B] =0.6—2x=0.6—-0.4 = 0.2mol.I"!

e [Cl[D}? (0.2)(0.9)%
‘T TAIBT ~ (0.2)(0.2)7
An=0 , Kp = K. (RT)™" 2

= Kp =K¢(RT)" = Kp =K, = 4
oyl b
Al bVl Glsl el 3

e —
| \

0981968984 ol puligl! §isle o Slablaald jamiid) i) o Jalt) A4S 0 dpduall| isad| calla)

A

B B B, B, S, B

N

v 9 NN N N

i 1V

fe %

[ § |

a1 =3 23 7t

-



T T Nt

oF

J
'Y ™ -

LS

..1 al li Qj l’ af !i

al

A

w

Jag sl 1 2025 shpagkt! AdiSe ALl 59509) 35 50

[SO4][NO] i x2
¢ PP Y »}( ZS = e
1S0,1[NO, | 0.6 — x)?
odshall i 0.5 = —— = x = 0,3 - 0.5x
‘ : 061
= x =232 0.2mol. 1!
15

(S03] = [NO] = 0.2 mol.1"!

($0,] = [NO;] = 0.6 - 0.2 = 0.4mol. 1!
(Oadylall 3 glade djladl LY gl Duke 5‘3’),35.3 L |
 OeINN g AW Dlwalt
W cleg (& B Bole 0 2 mol a0 A B3k 0 2 mol gje
Adlaell 389 Ol giell Jelat)l Gidsead 10 |

. o 1

A8y S0l dand Of Caole 1318¢ Ag + B(g)?ZC(Q)
Ay ol dady Ky = 8.8 X 1072 bl Jolaw!
cstaslly Ky = 2.2 X 1072 uSall Jelad
Kp 43 o3 K 4 Clu> @
ok e AWl lgally Alelisiall Slgall (o S 34813 K>}
Ol gl

K 8.8x10~2
Kc= L= f 4l

K> 2.2x1072
Kp = K (RT)%"
= Kp = Kc(RT)*"2 = K4 = K.'\©%
(4o = [Blo = = = 0.2 moLI-* 2
1
A+ B2 2C
Al a8 0.2 802 0

SR X X +2x
GOl sl a8t 5 0.2 0.2-x 2x
(C]? (2x)?

CTTANBl T Tz
odyall i = 2 :%::xz 0.1mol. 1!
2 ) sa a1 5
[Aleq = [Bleg=0.2-0.1 =0.1mol.I"?
[Cleg = 2x = 2(0.1) = 0.2mol. I
L 0PN g dapl)l Alaall
sleg B NO, SE o0 4 mol pa SO, 5 0 4 Mol puia
Sdoud dlin B)lyor days J) proped] iy B | dosns
[P )l gkl Jo i
Ol Canle 130 ¢ 50y, + NOz(,,);’SO:uy) +NO,

coekadliy Ko = ;} 10)l gl Coll dand

2’”“91‘2’”2’0) + Iy

Al 388 0.4 0 0
JSAN A il 2x +Xx +X
O 58 5 0.4-2x +x +x
10 mol. 17" \pw <Sas 100 mol. 171 S
2xmol. 7! weSan 0.4 mol. 11 S

x=0.02mol. 1"}

_ [Hall12] _ x? e (0.02)
CT [HI?Z " (0.4—-2x)2 (0.4 — 0.04)2
1
Ke=322

An =0, Kp=K:(RT)""

1

= Kp = Kc(RT)? = Kp = K¢ = 7
Homdylall (B gluie I Y gall 3ae GY) B3y 2
¢ 51 i g (A NO, 3 mol g SO, o 3 mol ZHes
Qilgied! Jelatd] Sinoend cduwlio §)ly> Ay J) T=3edl e

1
151 SOZ(g) & N02(g)§503(g) as NO(g) Z:U.)ladl_a M
K¢ = 0.25 :Jelad 1ig) 0l ol dadd 5
2 gtas)l g

JeEG K p 01901 o i Lo @)
gk e daxillly Aeliiall WHI e 8 34815 ann| K>}

Q) gt
pebiolr] Mo c0jlgall Al e Jadd SN Laisall L) ¥l . @
L Wl

k, = k. (RT)** .1
= Kp = Ke(RT) 2= Kp = K, = 0.25

s
n

, 3
= [NO,], = 5= 0.6mol. 1!

3
[S()zlo = E =0.6 mol. 1™}

i
$034) + N0y, © SO, + NO,,

A B8 0.6 0.6 0 0
YV RV X kX tX
o)l 38 5 0.6-x 0.6-x tx +X

If’
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(H30*] _ 107"
Co lx‘l() 1
&a,’jJ/l*Jl 3 A 3| d) el

a Sl Caale 130 ( CH4COO0H ) J! jaas) Jla Jglona
oaa)l 1ig) (Wl cul desd Slg PH = 4
Cgllaall o Ka =2 X 10#5
C‘D‘)" dds> @3 ¢ JoI yans L-,;un Wolaa ST .
1§29 by g1 s (bl yaas) Aadlyiell
oaesd! 148 Jelowe) (Sl 851 sl @)
Jekxall POH >l @
el 13g) (bl dzys dad ol Q)

5x10°° .3
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