A quantity of HI was sealed in a tube,
heated to 425°C and held at this
temperature until equilibrium was
reached. The concentration of Hl in the
tube at equilibrium was found to be
0.0706 mol/L. Calculate the equilibirum
concentration of Hy (and |,). For the
,gas-phase reaction

K. = 54.6 at 425°CH, + |, {:} 2HI

v955x10°M .a
1.85x10%M .b
1.17x103M ¢

478x10°M d

9.55x 10 M



Which is the correct equilibrium-
constant expression for the equilibrium
between dinitrogen tetroxide and
?nitrogen dioxide

N.O, (g) = 2NO, (g)

v'INO,J?/ [N,O,] .a =«

[NO,] [N,O,] .b

INO,] / [N,O0.]> .c

INO,] / [N,O,] .d

[NO,J?/ [N,O,]




At 400 K, the equilibrium constant for
the reaction

Br2 (g) + CI2 (q) {_—_) 2BrCl (g)

is Kp =7.0. A closed vessel at 400 K is
charged with 1.00 atm of Br2 (g), 1.00
atm of CI2 (g), and 2.00 atm of BrCI (g).
Use Q to determine which of the
statements below is true.

The reaction will go to .a
completion since there are
equal amounts of Br2 and CI2.

v The equilibrium partial b
pressure of BrCl (g) will be
greater than 2.00 atm.

The equilibrium partial pressure .c
of Br2 will be greater than 1.00
atm.

At equilibrium, the total .d
pressure in the vessel will be

less than the initial total

pressure.



If, at a given temperature, the
equilibrium constant for the reaction

H2(g) + CI2(q) {7}_ 2HCI(q) is 6.0,

then the equilibrium constant for the
reaction

HCI(g) {_—_} (1/2)H2(g) + (1/2)CI2(g)

can be represented as

6.0 .a
0.17 b
S0 LC

v041 d »

0.47



The effect of a catalyst on an
equilibrium is to

v’increase the rate at which a e
equilibrium is achieved
without changing the
composition of the
equilibrium mixture

slow the reverse reaction only .b

increase the equilibrium £
constant so that products are
favored

increase the rate of the d

forward reaction only

shift the equilibrium to the right .e

L dovonall 4l
increase the rate at which equilibrium is
achieved without changing the
composition of the equilibrium mixture



Which is the correct equilibrium-
?constant expression for this reaction
.Se (s) = 2NH; (g) + H,Se (g)(NH,)

v [NH,]?[H,Se] .a

1/ [NH,),Se] .b

[NH.] [H,Se] / [NH,),Se] .c

[NH,),Se] / [ NH,J?[H,Se] .d

[NH;]*[H,Se]




The following reaction is investigated
(assume an ideal gas mixture.

2N20(g) + N2H4(g) == 3N2(g) +
2H20(9g)

Initially there are 0.10 mol of N20 and
0.30 mol of N2H4, in a 20.0-L container.
If there is 0.050 mol of N20 at
equilibrium, how many moles of N2 are
present at equilibrium?

0.15 .a
0.067 .b
v0.075 .c
015 .d

U.d} dovoeall &l
0.075



Consider the following reaction at
equilibrium:

H2(g) + 12(s) == 2HI(g)

If the pressure on the system is
increased by changing the volume, the
left side is favored.

false .a

vtrue b

frue



Among the following oxoacids, the correct
:decreasing order of acid strength is

HCIO2>HCIO4>HCIO3>HOC| .a

v
HCIO4>HCIO3>HCIO2>HOCI

HOCI>HCIO2>HCIO3>HCIO4 .c

HCIO4>HOCI>HCIO2>HCIO3 .d

HCIO4>HCIO3>HCIO2>HOCI



Consider the following reaction at
equilibrium:

202() T2 200 (g) + 02 (g) AH" =
514 kJ

Le Cha” telier's principle predicts that
adding 02 (g) to the reaction container will

vincrease the partial pressure of .a
CO2 (g) at equilibrium

increase the partial pressure of CO .b
(g) at equilibrium

increase the value of the e
equilibrium constant

decrease the partial pressure of d
C02 (g) at equilibrium

5 dovouall Ll
increase the partial pressure of CO2 (g) at
equilibrium



Jsudl lia gle

For a specific reaction, which of
the following statements can be
made about K, the equilibrium
?constant

It increases if the concentration of .a
one of the products is increased.

It increases if the concentration of b
one of the reactants is increased.

It always remains the same at .C
different reaction conditions.

It may be changed by the addition of .d
a catalyst.

v’|t changes with changes in the e
temperature.

8 dovouall Bl
It changes with changes in the
temperature.




‘The reversible reaction

250,(g) + 02(9) {__) 2S03(q)

has come to equilibrium in a vessel of
specific volume at a given temperature.
Before the reaction began, the
concentrations of the reactants were 0.060
mol/L of SO, and 0.050 mol/L of O,. After
equilibrium is reached, the concentration of
S03is 0.040 mol/L. What is the equilibrium
?concentration of O,

0.010M .a
v0.030M b
0.040M .c
0.020M .d

0.030 M



If the equilibrium constant for
A+B<=>Cis0.169,

then the equilibrium constant for 2C <=> 2A
+ 2B is

V350 .a
592 b
0.338 .c

0.662 .d

o9 doouall Bl
35.0



When the system A + B <—_) C+Disat

,equilibrium

the forward reaction has stopped. .a

the sum of the concentrationsof A .b
and B must equal the sum of the
concentrations of C and D.

v neither the forward nor the .C
reverse reaction has stopped.

both the forward and the reverse d
reactions have stopped.

8 dowsuall Gl
neither the forward nor the reverse reaction
has stopped.



For a certain reaction at 25.0°C, the value of
Kis 1.2 x 103 . At 50.0°C the value of K is
3.4 x 107" . This means that the reaction is

v’ endothermic .a

exothermic .b

48 dowouall DY
endothermic



Nitrogen gas (N2) reacts with hydrogen gas
(H2) to form ammonia (NH3)

N2(g) +3Ha(g) Z=2 2NHs(g)

At 200°C in a closed container, 1.1 atm of .
nitrogen gas is mixed with 2.1 atm of
hydrogen gas. At equilibrium, the total
pressure is 2.2 atm. Calculate the partial
.pressure of hydrogen gas at equilibrium

1.8 atm .a
0.70atm .b
Zralmie
v0.60atm .d
0.0atm .e

58 duall Gyl
0.60 atm



:According to Lewis concept, an acid is

electron pair donor .a
proton acceptor .b
proton donor .c

v electron pair acceptor .d

electron pair acceptor



What is the hydronium ion concentration of
?a 0.070 M solution of acetic acid

Ka for acetic acidis 1.8 x 107>

1.8x 1073 a
v42x10% b
1.0x107% .c

1.8x107° d

' doonall Gl
4.2 x104



Pure water is known to be which of the
?following

Neither weak nor strong .a
Strong electrolyte .b

Not an electrolyte .c

v'Weak electrolyte .d

Weak electrolyte



All Bronsted acids are Lewis acids, but the
reverse is not true.

False .a

vYTrue .b

True



A salt 'X' is dissolved in water of pH=7. The
resulting solution becomes alkaline in
‘nature. The salt is made up of

A strong acid and weak base .a
v’ A weak acid and strong base .b
A weak acid and weak base .c

A strong acid and strong base .d

s dowouall Gl
A weak acid and strong base



What is the pH of 500 mL of solution
?containing 0.0124 grams of Ca(OH),

v10.83 .a
11.04 b
9.68 .c

3.17

10.83



Consider the following reaction at
equilibrium:

2NH3 (g) {—_} N2 (g) + 3H2 (g)

Le Cha” telier's principle predicts that
the moles of H2 in the reaction
container will increase with

an increase in total pressure by .a
the addition of helium gas (V
and T constant)

v’ a decrease in the total b
pressure (T constant)

addition of some N2 to the .C
reaction vessel (Vand T
constant)

a decrease in the total volume  .d
of the reaction vessel (T
constant)

some removal of NH3 from the .e
reaction vessel (Vand T
constant)



The following acids have been arranged
in the order of decreasing acid strength.
-ldentify the correct order

CIOH(I) BrOH(II) IOH(II1)
| >[Il > .a
Y>>0l b
==l e
>IM>1 .d

| > 11> 1l



Pure and pure are

excluded from equilibrium-
.constant expressions

liquids and elements .a
gases and compounds .b

Acids and bases .c

v solids and liquids .d

solids and liquids



If the equilibrium constant for the
reaction

A+2B = C+5/2D

has a value of 4.0, what is the

value of the equilibrium constant
for the reaction

2C + 5D {—_‘> 2A + 4B

?at the same temperature

v0.063 .a

025 b

20 d

' doouall Dyl
0.063



Consider the reaction
C(s) +CO2(g) == 2CO(g).

At 1273 K the Kp value is 167.5.
What is the PC O at equilibrium if
the PC 02 is 0.10 atm at this

temperature?

v41atm .a
16.7atm .b
2.0atm .c

1.4atm .d

LD dovoall Ll
4.7 atm



Consider the following
endothermic reaction at
equilibrium:

H2(g) +12(s) == 2HI(g)
Which of the following

statements about the equilibrium
Is false?

If the pressure on the system is .a
increased by changing the volume,
the left side is favored.

This is a heterogeneous equilibrium. .b

v Adding more H2(g) increases the .c
equilibrium constant.

If the system is heated, the right side .d
is favored.

Removing HI as it forms forces the e
equilibrium to the right.

[0 dovpouall Gyl
Adding more H2(g) increases the
equilibrium constant.



What is the equilibrium expression for
2NO2Cl(aq) <=> 2N02(aq) + Cl2(aq)

VK = [NO2]4[CI2]/[NO2CI]? .a

K = 2[NO2CI]/2[NO2][CI2] .b

K = 2[NO2][CI2]/2[NO2CI] .c

K = [NO2CI]?/[NO2]3[CI2] .d

K = [NO2CIJ2[NO2]%2[CI2] .e

R Aol Gyl
K = [NO2J4[CI2]/[NO2CI]?



Consider the following reaction at
equilibrium.

2C02 (g) {:) 2C0 (g) + 02 (g) AH® =
-514 kJ

Le Cha” telier's principle predicts that the

equilibrium partial pressure of CO (g) can
be maximized by carrying out the reaction

at high temperature and low .a
pressure
at high temperature and high b
pressure
at low temperature and high G
pressure

v/ at low temperature and low d

pressure

8 dovowall dslyl
at low temperature and low pressure



Which of the following statements
concerning equilibrium is not true?

¥ The equilibrium constant is .a
independent of temperature.

A system moves spontaneously b
toward a state of equilibrium.

Equilibrium in molecular systems is .c
dynamic, with two opposing
processes balancing one another.

8 doouall Bl
The equilibrium constant is independent of
temperature.



For the endothermic reaction
CaCo3 (s) <—_} Ca0 (s) + CO2 (g)

Le Cha* telier's principle predicts that
will result in an increase in the
number of moles of CO2.

v increasing the temperature .a
removing some of the CaC0O3 (s) .b
decreasing the temperature .c

increasing the pressure .d

L0 doouall 4l
increasing the temperature



A 10.0-g sample of solid NH4Cl is heated in
a 5.00-L container to 900°C. At equilibrium
the pressure of NH3(g) is 1.20 atm.

NH4CI(s) <—_) NH3(g) + HCI(g)

The equilibrium constant, Kp, for the
reaction is:

31.0 .a
.20 b
v1.44 .

240 d

s doveoall Gyl
1.44



The conventional equilibrium constant
.expression (K.) for the system below is

2ICI(s) \ﬁ I2(s) + Cl(g)

[1L][ClL)/2[ICI] .a

[LICLI/[ICH? b

:Clz:/]Cl]Z .C

v[Cl,)] .d

[Cl]



Nitrosyl chloride, NOCI, dissociates on
heating as shown below. When a 1.50
gram sample of pure NOCI is heated at
350°C in a volume of 1.00 liter, the
percent dissociation is found to be
57.2%. Calculate K. for the reaction as
written

NOCI(g) ﬁ NO(g) + 1/2 Cly(g)

v0.107 .a
9.26 b
0.876 .c
1.75x10% d

0.107



Consider the following reaction at
equilibrium:

2NH3 (g) N2 (g) + 3H2 (g) AH® = +92.4
kJ

Le Cha* telier's principle predicts that
adding N2 (g) to the system at
equilibrium will result in

v’ a decrease in the a
concentration of H2 (g)

removal of all of the H2 (g) .b
a lower partial pressure of N2 .c

a decrease in the concentration .d
of NH3 (g)

8 dowoall Gl
a decrease in the concentration of H2

(9)



The following reaction is investigated
(assume an ideal gas mixture):

2N20(g) + N2H4(g) == 3N2(g)+
2H20(g)

Initially there are 0.10 moles of N20
and 0.25 moles of N2H4, in a 10.0-L
container. If there are 0.06 moles of
N20 at equilibrium, how many moles of
N2 are present at equilibrium?

0.04 .a
09 b
002 ¢
v0.06 .d

o9 dooall Gl
0.06




Which of the following statements is
true?

An endothermic reaction shifts .a
toward reactants when heat is
added to the reaction.

The concentration of the b
products equals that of the
reactants and is constant at
equilibrium.

Catalysts are an effective C
means of changing the position
of an equilibrium.

v"When two opposing d
processes are proceeding
at identical rates, the
system is at equilibrium.

LD doouall 4
When two opposing prof:esses are
proceeding at identical rates, the
system is at equilibrium.



How is the reaction quotient used to
determine whether a system is at
equilibrium?

The reaction is at equilibrium .a
when Q < Keq.
v The reaction is at b

equilibrium when Q = Keq.

The reaction is at equilibrium .C
when Q > Keq.
At equilibrium, the reaction d

quotient is undefined.

The reaction is at equilibrium when Q =
Keq.



At equilibrium

v’ the rates of the forward and a
reverse reactions are equal

the value of the equilibrium constant .b
IS T

the rate constants of the forward e
and reverse reactions are equal

all chemical reactions have ceased .d

5@ dougouall Dl Yl
the rates of the forward and reverse
reactions are equal



Consider the reversible reaction at
:equilibrium at 392°C

2A(9) +B(g) == C(9)

The partial pressures are found to be: A: 6.70
atm, B: 10.1 atm, C: 3.60 atm. Evaluate K, for
.this reaction

0.0532 .a
545 .b
v794x103 .c

0.146 .d

7.94x 1073



Consider the following reaction at
equilibrium:

2C02 (g) {—_} 2CO0 (g) + 02 (g) AH® =-514
kJ

Le Cha* telier's principle predicts that an
increase in temperature will

decrease the partial pressure of CO2 .a

(9)

v’ decrease the value of the b
equilibrium constant

increase the value of the equilibrium .c
constant

increase the partial pressure of CO .d

s dououall &>yl
decrease the value of the equilibrium
constant



Given the equilibrium equation:

A+ 2B ﬁ C

When 2.0 moles of A and 4.0 moles of B are
added to a 10.0 L container, an equilibrium
established in which 1.4 moles of C are
found.

Find the equilibrium concentrations of A, B
and C.

v0.06,0.12,0.14 .a
0.12,0.14,0.06 .b
0.14,0.12,0.06 .c

0.12,0.06,0.14 .d

0.06,0.12,0.14



For the reaction given below, 2.00 moles of A
and 3.00 moles of B are placed in a 6.00-L
container.

A(g) + 2B(g) {—_) C(9)

At equilibrium, the concentration of A is
0.300 mol/L. What is the value of K?

0.146 .a
0.300 .b
v0.589 .c

0.253 .d

0.589



The equilibrium constant for the gas phase
reaction: N, (g) + 3H, (g) = 2NH, (g)
is Keq =4.34 x 10-3 at 300 °C. At equilibrium

v reactants predominate _ls5 .a

roughly equal amounts of products .b
and reactants are present

products predominate _lsi .C

only reactants are present .d

L8 doouall Gl
reactants predominate _lsj



Of the following equilibria, only will
shift to the left in response to a decrease in
volume.

4 Fe (s) +3 02 (g) ;} 2 Fe203 (s) -a

v 2503 (g) {—_} 2502(g)+02 b
(9)

2HI (g) == H2(g)+12(9)
N2 () +3H2 (g) == 2NH3(g)

H2 (g) + CI2 (g) ;} 2HCI(g) €

2 S03 (9) 2 S02 (g) + 02 (g)

1L



Consider the equation

3A(9) Z= 2B(g) +C(9).

At a particular temperature, K=1.6 " 104

Addition of chemical B to an equilibrium
mixture of the above will

cause [C] to increase. .a
have no effect. .b
v’ cause [A] to increase. .c

cannot be determined .d

9 dououall Dls-Y)
cause [A] to increase.



Consider the reaction

2S02(g) + 02(g) ;} 2503(9)

at constant temperature. Initially a container
is filled with pure SO3(g) at a pressure of 2
atm, after which equilibrium is allowed to be
reached. If y is the partial pressure of 02 at
equilibrium, what is the value of Kp?

(2-y)%/(2y?) a

2/(y?)(2y)(2y - 2)

2/(y?)(y/2)(2y-2) ¢
v (2 -2y)?/(2y?) d

58 dovovall &l
(2 - 2y)%/(2y?)



Consider the gas-phase equilibrium system
-represented by the equation

2H,0(0) = 2H:(g) + O2(0)

Given that the forward reaction (t
conversion of "left-hand” species to "rig
hand" species) is endothermic, which of t
following changes will decrease t

e
M
ne

ne

?equilibrium amount of H,O

adding more oxygen .a
adding a solid phase calalyst .b

v’increasing the temperature at .C
constant pressure

decreasing the volume of the d
container (the total pressure
increases)



Initially 2.0 moles of N2(g) and 4.0 moles of
H2(g) were added to a 1.0-liter container and
the following reaction then occurred:

3H2(g) + N2(qg) {—_} 2NH3(g)

The equilibrium concentration of NH3(g) =
0.68 moles/liter at 700°C.

The value for K at 700°C for the formation of
ammonia is:

v11x107%2 .a
1.4x10"" b
3.6x107% ¢

50x10°< d



The value of Kp for the reaction
H2(g) + 02(qg) {_—} H202(9g)

is 2.3 x 10° at 640K.

Determine the value for Kc for this reaction at
640K.

v12x10% .a
44x10% b
43x107 .c

2.3x10° .d



If the value for the equilibrium constant is
much greater than 1, then the equilibrium
mixture contains mostly

v products .a

reactants .b

products



The equilibrium-constant for the reaction
-Ti (s) + 2Cl, (g) = TiCl, (l) is

v[Cl]? .a

[Til[CI,]? 7 [TiCl,] .b

[TiCl,] / [Ti] +[Cl,] .c

[TiCl,] / [Cl,]* .d

[TiCl4] / [TI][CL,]? .e

[C,]2



At 445°C, K. for the following reaction is
.0.020

2HI() Z=2 Halg) +12(0)

A mixture of H», |, and HI in a vessel at
445°C has the following concentrations: [HI]
=2.0M, [H,] =0.50 M and [l,] = 0.10 M.
Which one of the following statements
concerning the reaction quotient, Qc,

?is TRUE for the above system

Q. is less than K; more HI will be .a
produced.

Q. = K¢; the system is at
.equilibrium

Q. is greater than K;; more Hp and  .c
[» will be produced.

v Q. is less than K,; more H, and  .d
|, will be produced.



J1gud! 142 @ic Y

Consider the equation:

2X(9) +3¥(9) == 22()

An equilibrium mixture is analyzed and [X] is
0.030M, [Y] = 0.500M and [Z] = 0.600M

Calculate the value of Keq for this reaction.

32 .a
320 b
v'3200 .c

32000 .d

9 dovonall Gl
3200



Given the equation
A(aq) + 2B(aq) ? 3C(aq) + 2D(aq).

45.0 mL of 0.050 M A is mixed with 25.0 mL
0.100 M B. At equilibrium the concentration
of Cis 0.0410 M. Calculate K.

0.34 .a
7.3 b
v0.040 .c

0.14 .d

o9 dovouall Gl
0.040



:Consider the equilibrium system

21CI(s) ﬁ I2(s) + Clx(9)

Which of the following changes will
increase the total amount of of Cl, that can
?be produced

adding some of the I,(s) .a
removing more ICI(s) .b
v’ removing the Cl, as it is formed .c

decreasing the volume of the .d
container

o doovall dyll
removing the Cl, as it is formed



Which is the correct equilibrium-constant

?expression for this reaction
,Se (s) = 2NH; (g) + H,Se (g)(NH,)

[NH,).Se] / [ NH,]?[H.Se] .a
v/[NH.]2[H,Se] .b

1/[NH,),Se] .c

[NH,] [H,Se] / [NH,).Se] .d

[NH,]?[H.Se]




Consider the following reaction at equilibrium:

2NH3 (g) ;} N2 (g) + 3H2 (g)

Le Cha” telier's principle predicts that the moles
of H2 in the reaction container will increase with

some removal of NH3 from the reaction .a
vessel (V and T constant)

an increase in total pressure by the b
addition of heliumgas (Vand T
constant)

v a decrease in the total pressure (T .G
constant)

a decrease in the total volume of the .d
reaction vessel (T constant)

addition of some N2 to the reaction e
vessel (V and T constant)

58 doeouall Gyl
a decrease in the total pressure (T constant)



Consider the following reaction at equilibrium:

2502 (g) + 02 (g) {:} 2503 (g) AH°® = -99 kJ

Le Chatelier's principle predicts that an increase
in temperature will result in

the partial pressure of 02 will decrease .a
anincreasein Keq .b

a decrease in the partial pressure of .C
S02

v’ a decrease in the partial pressure of .d
SO3

2 dooall 4>yl
a decrease in the partial pressure of SO3



Consider the following formula: 2S0, (g) + O,
(g) = 2S0, (g) The equilibrium cannot be
established when is/are placed in a
.1.0-L container

0.25 mol SO, and 0.25 mol O, .a
0.50 mol O, and 0.50 mol SO, .b
0.25 mol SO, and 0.25 mol SO, .c

v 0.75mol SO, .d

2 dooall Gl
0.75 mol SO,



O Ml
T
1.00 ;0 1.00 &>y

Mgl 130 ole ¥
For the reaction
2NCI3(g) {T_} N2(g) + 3CI2(q),
the equilibrium pressures are
P(NCI3) = 0.160 atm
P(N2) = 2.31 atm
P(Cl2) = 0.0565 atm
Determine Kp for this reaction.
1.22. .a
L.75 b
0.816 .c
v0.0163 .d

0.0163



When a salt of weak acid and
weak base is dissolved in water
at 25°C, the pH of the resulting
solution will always

v depend upon Ka and Kb values .a
belessthan7 .b
be7 .c

be greaterthan7 .d

depend upon Ka and Kb values



Consider the following reversible
reaction. In a 3.00 liter container,
the following amounts are found
in equilibrium at 400 °C: 0.0420
mole N2, 0.516 mole H2 and
.0.0357 mole NHs3. Evaluate K¢

N2(g) + 3H2(g) = 2NHs(g)

16.0 .a
0.202 b

449 .c

199 -

1.99



The equilibrium-constant for the reaction
i (8)+2CLHg)~ TCl () is

[Ticl4] / [Til[Cl,]> .a
vIClL]2 b
[Ticl,] / [Tl +[Cl,] .c
[Ticl] / [CLl? .d

[Til[CL,]2 / [TiCl,] .e

o dovuall Gl
[Cl,]-2



In which of the following reactions would
increasing pressure at constant temperature not
change the concentrations of reactants and
products, based on Le Cha* telier's principle?

N2 (g) +3H2 () == 2NH3(g) -
VN2 (g) +02(g) Z==2 2NO(g) b
2N2 (g) + 02 (g) {—_} 2N20 (g) -C

N204 (g) {—_" 2NO2 (g)
N2 (g) +202 (g) == 2NO2(g) -

N2 (g) + 02 (g) &= 2NO (g)



The reaction below is exothermic:
2502 (g) + 02 (g) _}E 2503 (g)

Le Cha” telier's Principle predicts that
will result in an increase in the

number of moles of SO3 (g) in the reaction

container.
increasing the temperature .a
decreasing the pressure .b
Xincreasing the volume of the [
container

increasing the pressure .d

removing some oxygen .e

s dovseall LY
increasing the pressure



2505(g) =2 2504(g) + 0(g)

The conventional equilibrium constant
expression (K.) for the system as described
:by the above equation is

[SO,]%/[S03] .a

v [SO2]%[0,]/[S03)? b
[SO2][07] .c
[SO3]%/[S05]%[0,] .d

s dovosuall dilal

[SO2]%[0,)/[S04)?



For a specific reaction, which of the
following statements can be made about K,
?the equilibrium constant

It may be changed by the addition  .a
of a catalyst.

It increases if the concentrationof .b
one of the products is increased.

It always remains the same at {5,
different reaction conditions.

It increases if the concentrationof .d
one of the reactants is increased.

¥'It changes with changes inthe .e
temperature.



How does the reaction quotient of a reaction
(Q) differ from the equilibrium constant (Keq)
of the same reaction?

v Q is the same as Keq when a .a
reaction is at equilibrium.

K does not depend on the b
concentrations or partial pressures
of reaction components.

Q does not depend on the (5
concentrations or partial pressures
of reaction components.

Q does not change with d
temperature.

9 dowowall Gl
Q is the same as Keq when a reaction is at
equilibrium.



The equilibrium constant for the gas phase
reaction

2NH3 (g) N2 (g) + 3H2 (g)
is Keq = 230 at 300 °C.

At equilibrium,

only reactants are present .a
reactants predominate .b
products predominate .c

Xroughly equal amounts of d
products and reactants are
present

only products are present .e

products predominate
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Consider the gaseous reaction

CO(g) + Cl2(g) &= COCI(g)

What is the expression for Kp in terms of
7K

K/(RT)2 .a
K(RT) b
v K/(RT) .c

K(RT)2 .d

8 dououall Gl
K/(RT)



Consider the equation

3A(g) Qﬁ 2B(g) + C(qg). At a particular
temperature, K=1.6 x 104

Raising the pressure by lowering the
volume of the container will

v’ have no effect. .a
cause [A] to increase. .b
cannot be determined .c

cause [B] to increase. .d

- SN | -1 P
have no effect.



The equilibrium-constant expression
depends on the of the reaction.

the quantities of reactants and .a
products initially present

mechanism .b
v stoichiometry .c

stoichiometry and mechanism .d

8 dowoeall Bl
stoichiometry



Given the equilibrium equation
A(g) + B(g) ﬁ C(g) + D(g)

The value of Keq for this reaction at 25 °C is
34.6

moles of A, B, C & D are all added to a 1.0 0.200
L container. Calculate the [B] at equilibrium

[B] =0.0142M .a
X[B]=0142M b
[B] =0.058M .c

[B]=0.58M .d

[B] = 0.058 M



For the endothermic reaction
CaCo03 (s) {—_) Ca0 (s) + CO2 (q)

Le Cha* telier's principle predicts that
will result in an increase in the
number of moles of CO2.

removing some of the CaC0O3 (s) .a
increasing the temperature .b
® decreasing the temperature .c

increasing the pressure .d

LR dovoeall -yl
increasing the temperature



Which of the following happens to the pH of
?an acid when it is neutralised

The pH increases towards 7 .a
X The pH does not change .b

The pH decreases towards 7 .c

The pH increases towards 7



,When the system A + B {__) C + D is at equilibrium

the forward reaction has stopped. .a

both the forward and the reverse reactions have stopped. .b

the sum of the concentrations of A and B must equal the sum of the concentrations of C .c
and D.

¥ neither the forward nor the reverse reaction has stopped. .d

‘8 dxgmuall Ll

neither the forward nor the reverse reaction has stopped.



For the reaction given below, 2.00 moles of A and 3.00 moles of B are placed in a 6.00-L

container.

Alg) + 2Bl) &= C(©)

At equilibrium, the concentration of A is 0.300 mol/L. What is the concentration of B at
equilibrium?

0.300 mol/L .a
Y0433 mol/L b =
0.500 mol/L .c

0.600 mol/L .d

0.433 mol/L



