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In the following table, what is the correct equilibrium Sl Jelall maaall GIEY) El jaad La o JBGI Jgac U A

constant expression for the corresponding reaction? Yalla
SRVl s e L&)
[ H.][1]
- Hz( ) + |2{ ) = 2HI(q) A
THIT g g J

[ Na,CO,][CO,]|[H,0] EIIEHC'D}[SI = N&zCOB[Sl + C'U?lg] -+ Hzoig} B

[NaHCO,]*
[CHL][H,0] CO(g) + 3H,(g) —* CHa(g) + H,0(g) c
[CO][H, ]
[CaCO;] (<) (¢! (q)
. D
[CaO] cacosisl = Cadll + €09
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What is the equilibrium constant expression for the S A Jo il manal) 5 Y Sl L

following reaction?

2ZNaHCO; ,, = Na,CO,; ,, +CO, ., +HO .,
|

" [co,0)
[NaHCO,]
B.
[co,]#,0]
- [Na,co, [co, |H,0]
[NaHCO, |
D.
| NaHCO, |
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Which of the following is a heterogeneous equilibrium? Bomihada b U131 ey dudil r;i

" COlg) + 2H,(g) = CH;0H(g)

Cqu{g] + Hg(g] — CzHﬁ(g]

H,(g) + I5(g) = 2HI(g)

C;HsOH(l) = CgHg[}H{g]
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What is the equilibrium constant expression

for the following reaction?

00201224064691

_ [Fe]
€d " [FeO]

K

[Fe][CO,]

FE(E} + CDE{g]

°q ~ TFe0][CO]

f A Jelatll 5l 3yl s e

wukio Yo [3buwYl slac]



In the figure below, in the area indicated by the symbaol A is

LT

$9Ss A el Lgad) liall Adhiadl B colbal Jsa 3

HI
I ::3>¢::; o
J—

A - The concentration of the products equals the concentration of the
reactants

B - The concentration of both reactants and products remains

e lall Msall 555 (gslow Aaslill dlsall 585 — A

constant

C - The concentration of the reactants decreases and the concentration

a5l Aasll) dgally e lial dlgall 3815 —B

of the products increases

aaslall algall 3SIn Alatg dle linall dlgadl 3SIa L a8lin —C

D - The concentration of the reactants increases and the concentration
of the products decreases

00201224064691

Agall 3815 adling ddelinall dlgall 3S1a alay =D

asaall
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Which of the following represents a chemical equilibrium state? ¢ el o Y1 Ala Jid A Lo

The reverse reaction happens faster ey Jelidl (pe ¢ gl Sl Jeliall Cuoay 0O
than the forward reaction

Both the forward and reverse reactions uSall g ala¥) Cple il (e 08 B 0O
have stopped

The forward reaction and the reverse reaction Lol Ao gl Sl Jelill g el Jelitll Siaay O
happen at the same rate

The forward reaction happens faster oSall Jelill e & jul ala)) Jelidll Siay 0O

than the reverse reaction
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When does the equilibrium mixture contain more products CAlo el 2 gall ( piS) AR 21 ga gl gl ) Y Bl 00 s
than reactants?
A, Keq=1
B, Keg>1
C Keg<1
D. 1
Ka®
0020122406469 i Juino 13buw¥l 3125




Which of the following is NOT a characteristic of el e lill palliad (e Gl G Laa

chemical reactions that reach equilibrium? o3 da J dai A
The temperature must remain constant GWilpliapdiden O
All reactants and products are present, e Al o gl g lelinl) of gl 35 0 ey 0

and they are in constant dynamic motion Al A8l 4S 8

The reaction must take place in a closed system Gl plli A el Sy s O
The reactants and products must be Al o sl g e liiall o gl oS5 0 0O

in similar physical state dgliie gl 8 s
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What is the value of K, of the following T Jeliall K, dad L
reaction? N204, = 2ZNOzy

(e OV ke 38l oG Ule
The equilibrium concentrations are: [N,04] = 0.0185 mol/L

[N,0,] = 0.0185 mol/L [NO,] = 0.0627 mol/L
[NO,] = 0.0627 mol/L

0.213 O
3.39 O
0.00545 O
1.70 O
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What is fhe equilibrium constant expression i‘k_b.'ll:n Jelall Al el ues L
for the following reaction?

Ci) T HOg =  CO  Hyp

[CO ][H2 ]
[C 1[H;0 ]

[Hy0 ]
[Col[H: ]

[C ][ H,0 ]
[col[H2]

[CO ][H; ]
[H20 ]
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What is the value of Keq at 400 K for the

A0 Astadll 400 K 2= Keq il L

following equation: PCls(g) = PCls(g) + Cl2(g)

if [PCl5] = 0.135 mol/L, [PCls] = 0.550 mol/L,
and [Cl;] = 0.550 mol/L?

00201224064691

0.56

1.12

6.72

[PCls] = 0.550 mol/L s [PCls] = 0.135 mol/L <is 1
‘[CI2] = 0.550 mollL 3

O O O O
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— =

The reaction 2SOy + Oyq = 280534 reaches s SN deay 2S0;) + Ozg) 7= 2503() Jelidl)
equilibrium. If the equilibrium concentrations are: g OV e Sl il Y
[SO,] = 0.0170 mol / L

[O,]- 0.0230 mol / L [0:] = 0.0230 mol /L 5 [SO,] - 0.0170 mol / L
AVY217 V.U Z5U MO

4.32 o Jelid 3gl Kog IR cults
Keq is 4.32
What is the equilibrium concentration of SO in mol / L ¢mol /L 5aas SO3 I G5V 585 Lad
0.0411
0.6850
0.00536
0.9970
00201224064691

o Jinro [3buwyl slas]



In the diagram below, what do the horizontal lines on O Ga¥) Calall 3 3EAV) agladl ATV La sl Sl o 3
the right side of the diagram mean? ? ol ol

Reactant and Product Concentration v. Time

Concentration

ml
; N‘
e =~
Time
OThe concentrations of N, and H, are zero Bia (sslus Hy s N3 SIS
The concentrations of H,, N> and NH; become B NH3 s N, o Hy 5815 ~aal
constant
O All the reactants are converted into products Aol dlgae M Al lasldl Slgall IS (Jeas S
O H>, N, and NH; concentrations continue to change seasll ANH3 3Nz s Hy 3.S15 oS
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For the chemical equilibrium A + 2B £ 2C, the value of the equilibrium constant, K. 1s 10. What 15 the value of the
equilibrium constant for the reaction written n reverse?

2055 A+2B K= Giventhat: A+2B £ 2C K=10

a. 0.10 d. 100
b. 10 e. -10

c. 1
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In the next balanced reaction. Whalt happens when OIAY) Jada g sie Giasg ke L B G3R6) delal A

you put the balance mixture in the ice? ey f

N:D_‘Iigj — :NGJIQI " &HD=5T.: kJ

Sl agac BN Pt
A — Creales more reddish—brown gas senall Sl AN e el GeS0 — A
B —The concentration of N.O, increases N-O,; w&a alay —B
C —The equilibrium shifts to the right Opaddl g2 GV amge ~1 — C
D —The concentration of NO, increases NO, S5 alap— D

00201224064691 wukio Yo [3buwYl slac]




How can more NO be produced in the following fallll Yl dalas ANO (e el 2158 (S0 oS

equilibrium equation?

N, + O, = 2NO, aH = 180kJ

A — Increasing the temperature Sl daye a3) A
B — Decreasing the temperature Bhall dayy aea — B
C — Decreasing the concentration of N, N, 3285 uaea—C
D — Adding a catalyst Glaa Al - D

00201224064691 ko Judino 13buwYl slas)




All the following changes cause the equilibrium to shift ~ Jelall A Ll dga A 1Y~ L st 4000 il IPEN

to the left in the reaction below except

llllllllllll

N20y(g) = 2NOy(g) AH" = 57.2K]

Increasing the pressure

Lowering the system temperature

Reducing the concentration of NO,

Reducing the concentration of N,O,

00201224064691

Ll 3als)

plaill B ladd

NO, »Si i

NoOy S5 s
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According to Le Chatelier’s Principle, when Sl oY) JE aaaldl by Laie caaloldsl RARF

volume increases, equilibrium shifts to the right in e Lt L.ET e Rt Lo Jaid aalg *_c, Cuadl) dga
only one of the following. To which of the elay  dats ALl

following retractions does this apply?

A) Hyg + lag) = 2HIg

B) 2COg + Oy = 2C0yq

C) Sg + Oz = SOz

D) PClsig) = PClag) + Clagg

00201224064691 wukio Yo [3buwYl slac]




In the equilibrium below, How is the increasing of Ny Oaagpaall jle 385 8l pg as colial )y o

the concentration of N, gas affects the equilibrium? Tolyl Bl e

Ng{g}'i'BH:{g] — ZNH_:,{E”

A —The equilibrium shifts to the left Jheadl g SISV aasa # 1w — A
B — Increases the concentration of H, Hy 385 (e uy B
C —The equilibrium shifts to the right Opadl ad V) paga i — C
D — Decreases the concentration of NH; NH; €5 e Jii—-D

00201224064691 ko Judino 13buwYl slas)



When lowering the piston in the figure below, what Gang ke slial JK8N 3 Jand ) Gaiall i e

happens to the next equilibrium reaction? ¢ Sall oyl delad
4
o :r.; H,O %
b=
o ) COg) +3Hyqg) =  CHyyg)* H0 (g
) |
A —The equilibrium shifts to the left Dbl gt IRV aiage #l — A
B — Increases the concentration of H, Hy 385 e 0% B
C —-The equilibrium shifts to the right Cpadl g3 Y] adage 2l — C
D — Decreases the concentration of CH, CH; <5 Ja—D

00201224064691 wudio Yo [3buwYl slas]




What will be the result if the volume of the

reaction vessel is decreased for the reaction?

Hog) + lag) =

The concentration of the product increaes

The equilibrium shifts to the right

The equilibrium does not change

The equilibrium shifts to the left

00201224064691

f il Jelidl gle g paa iAot
2Hl(g)
2oLl 38 5ol

peadl g ) Y AL

SRV 5

O O O O

Sl gad o Y1 4
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What is the effect of raising the temperature on the

following equilibrium?

The value of Keq does not change

Produces more N2O4

Produces more NO,

The equilibrium shifts to the left

00201224064691

1l ol ) e 8 el s 0 ) L

N2Og o 2l i

NO2 & jall i

O|[|O]|| O] O

Sl gad ) Y )
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What is the effect of lowering the temperature on €A O e s ) el s jo pais L

the following equilibrium?
CoHytH,0) = CH3CHO, — AH = —151K]

The equilibrium shifts to the left S mighiAl O
The value of K., does not change Kegiud il Q

Produces more CzH; CHyexid g O
Produces more CH;CHO CH3CHO (- 23 # O

00201224064691 wukio Yo [3buwYl slac]



What is the effect of decreasing the volume of the Solial o 3V s e Jelddl cle g ana Jilis 5 L
reaction vessel on the equilibrium system below?

CO(g) + 3H2(g) = CHa(g) + H20(g)

The equilibrium shifts to the right i W F5n O
CO concentration increases CO S5 O
The equilibrium shifts to the left Sl i W 258 O
CH,4 concentration decreases CHs 3520 O

00201224064691 wio Juminro 13Ul slas]



What is the effect of decreasing the volume of the

reaction vessel on the equilibrium systems below?

Talaal ,.-_'J!:;.'l‘:lrl - 9% X ‘_'_J.‘:- e Lantl -pl.:_; o L:L-:_.’I.E __jl._'l".-l[:'n La

CO(g) + 3H2(g) =

CHua(g) + H20(g)

H,(g) + Clx(g) = 2HCI(g)

The equilibrium in both 1,2 shifits to the right

The equilibrium 1 shifis to the left and the total

number of gas moles increases

The equilibrium 1 shifts to the right and the total

number of gas moles decreases

The equilibrium 2 shifts to the left

00201224064691

Oaaall g 2 9 1 e JS A OIEV ~ D5
Oladl =Yaa dac aladag legll g 1 OVEVY ~ 15
Oladl o dae Jig Cpeadl Aga 1 OIEY ~hHis

Dbeaal) Agmn 2 SVEV A~ 15
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What is the molar solubility of CuCO; at 298 K 1ol caale 13] 298 Kaie (CuCO;) auihs L
if Ksp(CuCO3)=2.5x 10710

Ksp (CuCO3) = 2.5 x 10710
CuCOs(s) = Cu?*(aq) + COs*"(aq)

A-2.7x 107 mol/L

B~ 1.6 x 10™ mol/L

C-1.2x10™ mol/L

D - 1.1 x 10 molL
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Will a precipitate form when 250 mL of 0.20M 0.20M 3 250 mL a8l xie () (i Ja
MgCl, is added to 750 mL of (0.0025M NaOH? *NaOH 1 0.0025M (5 750 mL ) MgCl,
Ksp for Mg (OH), = 5.6 x 1072 Mg(OH); assstioall 30 jugd LAY Juals
5.6 x 107 (5l

A - Yes ai — A

B-No Yy -B
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What is the effect of adding Pb(NO3), solution to

PbCrQO, saturated solution?

aadall Jsladl ) PD(NO3), Jslaa dila) Sl Le
PbCrO,

PbCI’Dd,(S} = sz"'(::'lq] + Cr042‘(aql

A — The solubility of PbCrQ, is increased

PbCrO, a4l Jay — A

B — More solid PbCrO, precipitates

PDCIO, (e asjall ity — B

C - The equilibrium shifts to the right

Seadl a3 VI &S - C

D - The balance remains unchanged

sl O3 O e D

00201224064691
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Al a temperature of 1405 K, hydrogen sulfide o Cengonedl At Jlasy 1450 K 551 450 i

decomposes to form hydrogen and diatomic 2.27x 1072 = SV Cully cCunS sSimg Cung b
sulfur. The equilibrium constant for the reaction is O8I Caagiuedl HlE S5 L
2.27 x107. ([S,]1 = 0.0540 mol / L

What is the concentration of hydrogen gas if

[S2] = 0.0540 mol/L and [H,S] = 0.184 mol/L?

[H,S] = 0.184 mol / L

EHZS (9) p— 2H2 (9) + S?_ (9)

F

A — 0.0377 mol/L

B — 0.0540 mol/L

C - 0.0785 mol/L

D — 0.0945 mol/L
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The next reaction reaches equilibrium at 900 K A0 e oY Al ) diay JGI Jelal)

and Keq is 8.2 x 1072. If the equilibrium 5aSha cul 1)) 8.2%107% (g5l Keg s 900K,
concentrations of CO and Cl, are 0.150M, what JOIEY) 585 Ld 0.150M a Cly 3 CO 1 ol5Y)
is the equilibrium concentration of COCI,? ¢COCl,

A-350M

B-2.27TM
C-182M
D-0.274 M

00201224064691 wio Juminro 13Ul slas]




Use the table to find Kgp at 298 K, then calculate the molar solubility of PbSO4.

A.016x104M

B.O32x10%M PbS0, 25 x 10~

C.048x10%M
D.06.4x10%M
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15. Find Qgp, for Agl if 50.0 mL of 0.1 M Nal is added to 50 mL of 0.1M AgNO3. Will a
precipitate form? Kgp for Agl is 8.5 x 10777,

Agl(s) yields Ag™(aq) + I"(aq)

A. © 0.01, a precipitate will form

B. © 0.0025, a precipitate will form

C. © 0.01, a precipitate will not form

D. © 0.0025, a precipitate will not form.
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Greater definition is possible in a gastrointestinal =gl Olgall Ll 3BV jeeal Aol moaay o Jeaadl <4

X—ray when patients drink a thick mixture containing ke el ClhapS o (ggiag 25 dada ol el ALE sie
barium sulfate. What happens when sodium sulfate iy ) Na SOy assdseall il )€ ilia) o5 Lasie aas,
Na,S0O, is added to barium sulfate before it is given , _

2= J Tomasall Lgilac] 48 assld

to a patient?

BaSO4ls) = Ba?*(aq) + SO42-(aq)

The equilibrium shifts to the right and the number Ba®" .ol ligl ((3€5) 2ae alajas Geedl sas SHIEYI ~13

{cﬂncen’[ratinn} of the barium ions Ba®" increases

The equilibrium shifts to the left and the number Ba2t asalall cal o (5:S5) 2ae alajag sleadl gas SV =1

{cnncentratiun} of the barium ions Ba?® increases

The equilibrium shifts to the right to produce wlall BaSO, {_:1._-“? aaall a4V C!..J-"-‘
BaSO, solid
The equilibrium shifts to the left and the number Ba®" asladl ligdl (5uS€5) aae Jiug Slaadl sas HIEY) ~ 155

(cuncentratiun} of the barium ions Ba?" decreases
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If an equal volumes of the solutions 0.0322 M CacCl, and 0385 CalCly Jdslae (e digldia pona dala o5 13]
0.0145 M NaOH are mixed, a precipitate of Ca(OH), oF 2855 0.0145 M 555 NaOH Jslas; 0.0322 M
is predicted. Which of the following is true?

P g Coana Al L (g .Ca(OH)s Ca caudy QoS

Solubility Product Constants at 298 K for the 34 Ca(OH); «uSyall 298 K aic 4001 Juala oyl
compound Ca(OH); (Ksp = 5.0 < 107%) (Ksp = 5.0 x 1079)

Qsp = 2.5 x 107 and a precipitate will not form ey (5S Y Qsp — 2.5 x 1074

Q@sp = 2.6 x 10~ and a precipitate will form aaly (9S0sg Q@ SPp = 2.6 X 10~

Qsp - 4.9 x 107'% and a precipitate will form ady GeSug @sp = 4.9 x 1071

Qsp = 8.5 x 1077 and a precipitate will not form ady s Ys Qsp = 8.5 x 1077
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