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Solall da, i, (o) Slia Jale Bl (1)
S A B () ehudl Lalui 5ub5 ()
e Saasll G155V &gaa sie (V)
w&dlj(sa)ulukwld_\u sl (1)
elslly edlelill 555 gsludy (o)
-G Lo gea () -uéﬂ'osdﬂ'wc&ﬂ’sﬁoh(#
............ Of (e 13 (pamall aalgll (o J5T) 8 pim 1591 s T il 131 (VA)
el a6 Jelantl (o) Ll ga gyl Je il (1)
bl ga (eSall Je il (5) sl 555 G il cle linl ] 583 (=)
(1 2529)
............ O IS o WS s 0306 L s (1)
S5lall dase ¢ Jelawll de pun (1)
Jelill slys 585 0 e laill ey (o)
Jelill slse 585 05, 5al 2o (o)
Jeliall slye 585 ¢ Jeliall AH ()

@ Sn(s) +2C02(g) Fdelall 5155¥1 ol (Y.)

_ [co,] [CO,)?
@K = Teo) ® K= Teop

_ [Sn] [CO,)? S 2
©K, = m @K, = M

n0,] [CO] - [co]?

Sl S Cglowe ebleliall 58 5 s e Jelall 5150 sie (YY)
@) NyO, ) =— 2NO,, K =0.71
(b) Hig) + OH ) =——=H,0,, K =1x10"

(€) COygy + Hyyy —=COyy + H,0,, K =0.279
(d) SnOy ) + 2H, ) =——Sn, +2H,0, K =1

(Vi 7) Lolall LGl (aoaS) wisdiel v

2N,04, ,—=4NO, ., + Oy sdelall 5 (4)

NO, ¢l / N,Og ellgiol (1)
N,Og il / O, gl (o)

0, ¢! / NO, ¢ (<)
N205>¢1>Lq.:u.ul / N02 Ct'u! (3)
NH; 0555 Jans o8 13] Nygy + 3H, () —= 2NH; oy < Jelall 3 (V)
Ve sl Hy il Jara 56 3 mL/min (g sbews
@15 mL/min (b) 2 mL/min (c) 4.5 mL/min (d).9 mL/min
............ ¢ Ua¥l Juall Hy 5le g ) ) a5 edle Wil s34 (e Gi (V)
(M) HCl jana e Mg Ly (<) (4 M) HCI jana g0 Mg Gsaaa (1)
2M) HCI jaea go Mg Ly (4) -2 M) HCI jana g0 Mg Gsaiua (o)

Boball Taus SLas Jel@ll Jure oo Tl oo o Sl il s (1Y)
Jelazh Juse Jelad! Juse Jelag) Juse Jela)l Juso
[
a)f;; Bil?,:jl ai:jn i éil’;:ll
(+) (=) (<) (1)
K e T s Loie o150 Ula b SLasI Je il 56 (1Y)
O =g OK=K,  ©n=p @K, =K,
Sl Jelal i (1e)
FeCl3(aq) + 3NH 4SCN (aq) 5 Fe(SCN)3( q) + 3NH Cl(aq)
............ LGS el Je il June e yas

(a) 1, o [FeCl,] [NH,SCNJ® (b) 1, o< [Fe(SCN),]* [NH,Cl1]
(©), = K, [Fe(SCN),] [NH,CI® (&) r; =K, [FeCl;] [NH,SCNJ?
Of i 13g8 3,508 Lo Jelil 5l5¥) cull Tass (5SS Lasie (Vo)
L a5 l5il) Lyl S5SG C e Jaala (1)
&gaall Jaiae 5 Jelall (o) Ll ga guLkall Je il (o)
Jel@ll 13a oI5l e 536 d Gul biuall (o)
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B5lsall da e pdy (0) Sl dale Llal (1)
S Bsby () bl da e 3043 (o)
| POV | IR L' IV (\v)
U..‘.s,u“;.,,ul e Gl Jasa gglois (1)
ehally edlelill 58 5 golus (o)
G Lo pea (3) (puSally bl cple il agsi (o)
............ O PETTRAVE] (C_.Amjl aalgll stl) S b 1Y cul Lais el 13 (\,\)
U adyal Jelall (o) Ll ga ga,hll Jelanll (1)
PSldl s cuSall Je il () gSlaill 585 e JaT cle sll 5 3 (=)

(V1 G 520)
............ 0o JS G SN Uad (4536 Ly (14)
Bloall & v Jelill e jun (1)
Jelall slge 585 ¢ Yo lanll deyuu (L)
Jel&ll slga 5850 5,0 al da (o)
Jelall slge 585 ¢ Jeliall AH ()
............ 34 510y + 2C0g) ==—==Sny +2C0, - Jelill 15331 eyl (v.)
[CO,] §
@K = =2 = X0
e~ co] K= Teop
2
©K, = o [COF @K, = 510,
[SnO,] [COJ? ¢ [coJ?
&l 583 Gylose odlelinll 5853 56 Jelall 51550 wie (vY)
(@) N0, ) =——2NO, K_=0.71
(b) H'yg) + OH () =——=H,0,, K =1x10'
(©) COygy + Hypy —=CO, +H,0 ) K_=0279

(d) SnO,  + 2H, ) =——=Sn + 2H,0, K =1

(V: ) Ll L5t (claosS) wiiew Y

y— 4N02(g) + 02(g) sdelall 3 («\)

2N, 04 (e

NO, ¢l / N,yOg ehslgionl (1)

0, gl / NO, &l (<)
N,Og slginul / O, £ Gl (=)

05 Dl / N02 GLI! (s)
NH, 355 Juse O 13] Ny + 3H2(g) = 2NH, - Jelill i (1)
(c) 4.5 mL/min (d).9 mL/min

(2) 1.5mL/min  (b) 2 mL/min
............ § Un¥l Jaalls Hy 5k gl I guss edlelill sia e Gi (V)
(A M) HCI jana g Mg byt (o) @MY HCI Gaon o Mg Gomas (1)

2 M) HCI jasa go Mg by (5) -@M)HCI aes po Mg Gsmine (=)

,all Zauy Sasl Jelill Juxs o Botall G e Sl KAl s (VY)
Jelad! Jus=a Jelazl Jis=e Jeladl Jasme Jeladl Juse
4 P\ &
B)I;:l (:I’,::I ojn:jl ojl’):jl
() (=)
K e e oS3 Leaie ulj,l U b SLas J;Lhn a5 (AY)
1 _ 1 — _ —
@ =5 ®K, =K, (@1 =, @K, =K,

s o5l Jeladll i (Ve)
Fe(SCN)3( ? + 3NH 4C1(aq)
............ LUK oSl Jelaall Jase e e
(a) r, o< [FeCl;] [NH 4SCN]3 () r, o< [Fe(SCN)3]3 [NH,C1]
(©) r, =K, [Fe(SCN),] [NH 4Cl]3 (d) r, =K, [FeCl;] [NH 4SCN]3
O oo 138 8,58 L Jeldl 15391 cull Lasd 5SS Losic (Vo)
LGty s @Slaill Lasall SISl s Jeala (1)
Jelal 1aa G151 e 5586 d pud baduall (9)

FeCly ) + 3NH,SCN(,)
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OIS Ul e bl Slasl el Jaso 33 (st il il (Y4)
(1 Gw529) :
odle il e o la Julis (o) Jelall bda w3 (1)
oo liall 5855 5 (5) Joliill balas I e lia Jole L] (o)

............ SV O3l Je il s baall 5L wic (v.)

N,  +3H, &—— 2NH3(g) AH=(-)

2e) T 7 2(g)
Akl B LS Jas (o) Al julaall LS Jas (1)
el Juna Jis (o) A3 oLl LS sl (o)

Energy + 2KCIO3(S) —_— 2KCI(S) + 302(g) POy Jelall s (vy)

............ sie pulSall 6 a3Y1 8 Je il L,
KCI ele e wpll Galal (o) O, & wll Lila) (1)

Bslall & wd; (0) KCIO; le (e will Gilsl (o)

X+ Y XY, P 05 Saall Jelasll s (YY)
............ e gushll Je @ Jass alass
Byl dau pada (Q) .;l.a.-.llJ.oL,chlm_.,i;LquE:(i)

S aall jass (u) Jelill eleg ana S5 ()

CH;OH ) + 101k CO) +2H, s okl allsill i (vy)
[Hy] ... ol 595 [COT L 5ab5 =y
2235 auc (a) ol (o) 8ab5 (1)

............ S50l aa 5 8 3alsll -y
.u‘.SaJIoléleu_i‘;LB.’Jl =5 (@) .‘SJ).LJHI._;‘}YIU_&?LE.HC._:}I(?)
allall 5150 (3 S5 Y (0) .Q}AL.;SYI)LS@‘ALEJ!M&(;)

25 Y (1) & (2) oadas (1)
Moy die B,ladl syl G5l 3G Je Gl K, a3 Jas (v¢)
sl ¥ el il 8al (o) otleliall sa¥ Syall Liall 8aL5 (1)

Sl dans il () S50l dau pds ()

1 l walt

v

4NO @

(V1 52,29)

Jelill by M agaligl! 5l GLS) (o)

N, .+0O

2Ag)

LS 50l oS N2(g) + 02(g) + Heat =—== 2N0(g) s Okl alkaall o (e)

GodsiLazyny Uaiulga NO
B,lall dase 5ul () O, uaS Jal (1)
Nzi'._uSJ:-.EE(J) eaallsal; ()
—_— =-98 kJ/mol : ;ull Jelasll s (¥

ZSOZ(g) + 02(g) ‘ 2503( ) AH : mol : J..J. Ji u"( o)
............ Jac JLu.n;l” bl.‘.h-l JSL‘.L" C‘J«'-'
aall 3565 (o) Bylall a0 ad, (1)
Jelaill saa e SO5 ¢ 53 (4) 0, 5 e anpll Gla] (2)

—_— =(- ol Jelast | & (v

2802(g) + OZ(g) 2803(g) AH=(-) . ,_,i.;l Je : u"( )
............ Jie Kp SI¥ culs slay
Byl a0 6, (9) ol all da e pada (1)
lia Jale GLS) () Jeliill cley ana 3abs) (o)
=) : o5l Jelsall 3

4HCl(g) + OZ(g) S 2H2O(v) + 2C12(g) AH=(): J.\l :J.; o‘: (\‘V)
............ die «elSH 5l LeS ulu
HCI ;e bkl Gla! (o) Slaa Jele L) (1)
Bl ey b (9) aaall Lass (2)

= : KoY Jelaall | s (YA

N20 4(g) 2N02( 2) AH = (+) - Jde o"( )

(Gt p2ae) (same s2)

—— 2N +20

2+ 20y  AH=+180KI/mol : Jeliall i (YY)
............ sie Jelanll By b oranas¥1 500 Sipall kinall Jay
el 2l T GLSY (1)
Jelill by 0,5 () Jelidll bawy (pdads (2)

~——=02NO,, AH=+70kVmol  :Jelall i (YY)

............ ¢ Oy sie Gaaa Bl
~adsll 595as [N 5adss (1)
s eiSally gkl e il Jusa (goleds (<)
35l @il gkl Jelill alias (o)
sl olusya sae G >STedlelinll eluya sae (55 (3)

2(g)

............ Lalall 5l gessas N, O 58 oo wudll Bl sie
INO,] ,alaasy gsil (o) INO,] 55l 3o21 (1)
IN,O,] palaasy sl (o) INLO 4] 5L 3221 (o)
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PO Jelidll 3l a 2o 50 b, wie (£2)

............ Kc OIFY eul o6 1Y ‘K2 3aby oo 31 Kl alyss

a3l (o)
Ol Jole aladinls alay (9)

Bylall dasyu s ()
.Jc@';h!ﬁ:.);\ﬂ(.\)

10°C ey 5, yall 2y cais,) LK
Jelill June caela, (o)

Jelill alsY asdll a3l Cieliais (o)

ol Jis (1)
Ol JG Y ()

........ die Jeliall Ll K Lasi 55 (£1)
s Jole Bl (1)
-edlelill al58 5 55 (o)

............ ASLasI ee il alias i (£Y)
il I Jeliall Jaro Ji (1)
il ) ealelint) S Ja5 (o)

............ $ 8,0l pale Jelis ge Hun 56 Lae G (5Y)
(@) Hyp) + S —=H,S ) + 20 kJ

b) 4Fe( 9t 302(g)
(©) H2( ot IZ(g) ——2HI

d —_—
(@) Nog) + 3Hyq) —=2NH,

75°C e 3SOU /Gsmnn (<)
75°C sie 3S,U0 / daki (4)

o ghs

§-rtg
CaCo, HCI

— 821 k] ——=2Fe O

273(s)

@® AH =+519KkJ

AH=-92KkJ

50°C wie aaall /3 yaeua (1)
50°C sie 3,10 / daki (=)
Jalal) JSall e ($0)
Jase (3 53 ¥ S0 Les G
............ ¢ Saladl Jelanll
coaaall aaa Bab) (1)
odeall 555 Jada (o)
Bl asu pd) (o)
CaCO, pki 3avu ()

N
|

1 \ u"»"

T

............ i K 2a8 5055 Nz(g) + 3H2(g) —_— 2NH3(g) s oyl Jeliill (Yo)
~edtelanl] 5855 (<) Bl dasa ()
G Lo gen () gl Syall bauall (=)

~ H, 5. 004 mol CO = 0.08 mol s H,O « CH, (0 JS 5 1.2 mol aalgs (Y1)

CH,) + H,0¢ CO(y) + 3Hy(, |
............ wl.a.u:! J:.Li:” l:\o.l KC L.)!j <:\.|.QJ
(2) 43 x 1076 (b) 3.6 x 1076
()27 x 1073 (d) 2.3 x 107
s osikl Jelall G (YY)
INH,, + Cly,, =—= N,H,,, +2HCl,, K = 4
6 mol/L (N,H,) 54 mol/L (Cl,) 52 mol/L (NH;) o IS 5853 oS 13!
............ asse HCL 5855 ol
(a) 1.2 mol/L (b) 3.27 mol/L
(c) 5.33 mol/LL (d) 10.72 mol/L
s Jeltl KC daal (5o (\"A)
_ —4
250, —— 280, + Oy K= 12x10
) S ,_';I GL;.u.m“' | uga:‘
bl 58 LI ST alB sl oSl (1)
0, . SO, (s 585k G)lhe lia e 8O3 5L 555 (=)
Jelaall 13 Jie e cpansSY 1 56 e Jyanll Judda (2)
Ll ga uSall Jelall (4)
H2(g) + I2(g) —_— 2HI(g) s delill Gl sie (Y4)
0.0022 mol/L = [L,] 50.0022 mol/L = [HL,] i<
............ Jelill K das S5 0.0156 mol/L = [HI] 5
@31x107% () 199x107%  (c)503 (d)322x103
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F o3l Jelall i (o0)
Hyq + COyy =——=CO +H,0, AH=+41k]

............ §Jelill o leg paa ity BlisaY) o 55l hall T s gy ie duas ik
Kp Laai ulayig [COJ uluys (o) Kp Lol ol aa [COJ uluy (1)
Kp Lasd ol pa [CO,] sl (9) Kp Lass Hlal 10 [CO,] s (2)

AgCl Ag+(aq) +Cl ) G5 Llaall s (o)
LB €10 poaetd| Ll o ahan M) sl 33 (o L€ Gl ic
AgCl L_LAS ............ 9 eeeieeean ALQSL.!
J& /bl (0) sl / sbeall (1)
J& / opal (9) sy / opaall (o)
Sl Jelally g bl Jelill o JS Jane cro @l e . JSAI 5a (0V)
N 2e) + 3H2(g)———* 2NH3(g) Ol Je Gl Slaa Jole LT wie
E ; E F
| a
oSl Jeladl! Juse oSl Jelizl Jume oS Jelid Juma oSl Jelazt Jame
() (=) (<) (1)
(\E-C-Jgi )9d)
ZSOz(g) + Oz(g) —_— 2803(,;) + Energy sdel@ll s (oA)
............ die oy Sl 1l ST edB 5 6G alass
el Sn a1 ST 86 e (o)
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529 o8 0T Ll LSS el b a1 53ial e il (o)

............ Tl BG5S e uill Judd (87)
el 55530 () s ALl 3S51(1)
el Ll (5) il Loill (o)
o lall bl pai sie o kil sla3¥1 b Jelall Ly (V)
(@) Hyg) + Iy 2HI, (b) PCL, PCly )+ Clyg)
(©) Ny +3Hy =——=2NO,,,

NHy (@ Ny + Oy
°l+-* Chos Jelall ol 85l gyl 5ie Jelis 5515m day0 80k) -‘-“‘- (¢A)

Sl 5855 Jad bl (o) @Sl 5855 aladad Glaall (1)
codlelall 555 Jad onadl (3) codte @l 585 alakad opeall (2)

GY 15k SLasH Jelill e you o 5,1 5all a0 g W51 (¢4).
bl e loyall slael Ge wys (1)
L1, o bl S e Aeliil) slasall 5Se (o)
el oluyall o poladll Gasd e b (o)

B Lo gaan (0)
(V€ -z - Jsi Ologdl)

elsilly cle il 585 55K o Sealivall G151 Eigan e (o)
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Bl aja (0) Slalldelall (3)  leaadll (o) edlelill 555 (1)
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............ €Y 3Ll Je il e pon (o Staall Jalall wis (oY)
Jelisll AH 2as o i (1)
DIV pdge (8 % (o)
............ Stall Jaladl Lalsa e (oY)
L gkl Je il Juna i3 (1)
Al oalelall i Sl 5855 w5 (<)
el st Tl S s (=)

codte i) baaiis Gl oo JIis (o)
Saew Lo e (9)

el Ll b 4S5 8 Y (9)

v



SJu | ulldl

T

I Saleléill o JSUK, K olill St buns dlslas i1 ] o]

(D N;04qy ====2NO; + Oy,
) [0 CO,_ +HO, =
el Oy + Hy0,) COsg) + Hagg)
(3) 3Hy ) + Nyg) =——2NH,,,
4) () 4NH _—
(4) L 4NH, ) + 30, 2N, gy + 6H,0,, (47 dsf 359
®)50sg) + gy ===50,,, + H,0,,,
2+ 2
(6) Zn(s) + Cu (aq) Zn +(aq) + Cu(s)
(7) CH,COOH —_— M -
3CO0H g + Hy)0, H;0% g + CH,CO0™
®) g+ €Oy ===2C0,,
9) Ag* - ‘
) AL g + Lo AgCl,
(10) 3L, +3H,0,, =—— 5[ ‘
29+ 3H,0(, ST (ag) * 1055y + 6H' )
11 A —_—
an gZO(S) + 2HNO3(aq) 2AgNO3( aq + H20( 0 O e 525)
(O 39 L il Lo J8 ge pad (ill digjgall dsjoglt Catlslaadl sl EJ
[NH!] [OH] |
DK, = —~_4__‘ a
MK, L @) K, = [Pb*] [Br ]
(Pyo ) [CH,CO0" +
O Ky =2 (). (4) K, = -CHCO0T] [H;07]
) () 2~ [CH,COOH]
yuasball olaitl (i buisis Lga 9 533l ot b Bty Gakeladll o3 i
Dol Gl go
1 - o
(1) 250, + 0, 250, K, =4x10% at 298°K
(2) 2HBrp) ~<—==H, +Br, K, =77x10"" at 500°K

———==2NO,_, — Energy s del@l G50 56 ¥ (04)

0)

No) * Oxg) ©®

Bl ey 68 (@) gl Hle 585805 (1)
Jelill by e e il S o (2)

bnaall aid ()
250543 280, *+ Oyg s ol Jelall & (V1)

¢ 5,0l dngs ol pe e lill 4 a3 Gl e legll paa JlES sie Saaa 3Le
............ slas¥l & Jelall by
[SO;] aluyas (oSl (1)
[SO;] ol g (uuSall (2)

3(g) AH = (f) ol Jetall 3 (W)
U G k!l gaals NHy 585 80b) OSe
B,lall s g8, (2) Orag il GaS JalsS (1)
Jeaall 30l (4) ool LaS JlSS (o)

52 oYl Dl e Bilasg SLas el Jure 30b3 saf il uill (1Y)
Jel@lh bala o535 (1)
el Lulad selivs Jole Gla! (o)
cedleliall 58 53 Julss ()

[S04] Jiss ookl ()
[803] O vt & skl (4)

Nz(g) + 3H2(g) —=2NH

(V1 5,25 < 3 9B y93)

e liall mhaos alus Jalds ()

(\o-z- Jsi 199)

 casanll Gl go «( guulail of pli ) @il difliostll Sulelaill o JS goi 331 r_%
(1) [ 2AgNO; s + BaCly, ) = 2AgCl ) + BaNO3)y ) (06 - ¢ - 36 359

(V¢ -z - Ob ,99)

(2) () 2Cu(NO,), ) = 2CuO +4NO, + Oy,
(3) CH,COOH, , + C,H;OH,;, = CHyCOOC,Hy(,,+H,0,

(Ve -2 - 56 ,99)

@ NaOH(aq) + HCl(aq) = NaCl(aq) + HZO((?)

3NH,CI o+ Fe(SCN)3 )

(5) FeCl + 3NH 4SCN(aq) =

3(aq)
(6) Fey + HyS040q) = FeSO04q) * Hye)
COZ(g) + H2(g) (3l B! 53) (ve -

7z -0 e

J

(7) 2 €O, + H)O(,,y =
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(a8 bl e il o ey usgl! Gaea g oWl Jelis ofin x
(V0 -z - Usls92 Ve - G- sl y99) - (euarlSas) Je LS o J 3 e ¥l jaea Jelis (Y)
ALl LU oDlelis Jane a ¢ nl Lisl ) S, elelEs Juso (1)
Jelil Jure o 5ST caaallBal 5 o Cidddl el 5 g gl oaea Jeli Jaaa ()
00z -dsighsut) LS s g waall (e kel pa Gaaall e LuaSI i
el slgll 58 5 500 bl Je 1 de yuu ulyys (°)
O el TIE sl 258 o a3 s e 5l sanl ylall 5l sl ()
FeCl3(aq) + 3NH4SCN(aq) —_— Fe(SCN)3(aq) + 3NH4C1
(Ve - 2 - OB Olagudl 3T logudt)

(aq)

FAslaall G Ul 6 Zaill wy 5K olyd Lygaas (v)

- . + ~ — —7
AgCl(s) Ag @™t Cl @q) K. =17x10
P Uslaall G cymie I Crangsangll i psK el Lsa (A)
—_ - 32
H2(g) + ClZ(g) 2HC1(g) K.=44x10

Ll 52 Sl Jelill 5 a3 (K < 1) 515391 culil 5 il aaill (4)
O 2l Gliaa o¥alas (b Dbl lsll o 3301 U1 585 S Y (r.)

(87 pubaai) 8,0l a0 3l LSl oMo @il alias de yuu sluys (vY)
(tz-oboe ekl 8alds i peaie o udall U la, DS lyy (vY)
(VG2 Ve 06 s - Jelis 31 oo cdais 1 L) ole peadl o513 Losloail] ol (Vr)
ot e Blie Ul (8 Bgdall G il ST 656 ol Ui (V8)

(-2 - sl ye9) -baeall 3L r}l:' “paic Ge deliall ookl sl omaal dic (\0)
LSl odlelall 8 51591 wage e 35 ¥ Slall Jolall (W)

(01 62,25 V- - Ut Olagadl V0 L y20 < V¥ Ui 493)

50 d8 o2 16 {0V
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