Equilibrium Test	 (V.2003)			Name:_________________
							
Date:__________________

Part I:  Multiple Choice
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15.
Which equation has the largest value of Keq?

A.	CO2(g) == CO2(s)				H = -45kJ
B.	PbO(s)  +  CO2(g)  ==  PbCO3(s)		H = +90kJ
C.	CaCO3(s)  ==  CaO(s)  +  CO2(g)		H = -50kJ
D.	H2CO3(aq)  ==  H2O(l)  +  CO2(aq)		H = -65kJ


16.
Consider the following equilibrium system:

	AgCl(s)  +  2NH3(aq)  ===  Ag(NH3)+2(aq)  +  Cl-(aq)

The addition of AgCl(s) to the above equilibrium would:

A. reduce the [NH3]
B. increase the [Cl-] only
C. increase the [Ag(NH3)+2] and the [Cl-]
D. not affect any of the equilibrium concentrations.


17.
A catalyst affects a reversible reaction by:

A. making the value of Keq larger
B. increasing the yield of products
C. decreasing the value of the H for the reaction
D. enabling equilibrium to be achieved more rapidly


18.
Consider the following equilibrium:

	PCl5(g)  +  92.5kJ  ======  PCl3(g)  +  Cl2(g)

Which change will cause the equilibrium to shift to the right?

A. add some Cl2
B. add a suitable catalyst
C. decrease the temperature
D. increase the volume of the container


Part II:  Written Section: - show all calculations leading to the correct solution
				(Sig. Dig’s count)
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21.
Reactants A and B are mixed in a closed container, each at a concentration of 0.75M.  They react slowly producing species C and D:

	A(g)  +  B(g)  ========  C(g)  +  D(g)

At equilibrium [D] = 0.55M.  Determine Keq (3 marks)

















22.
Keq = 3.1 at a certain temperature for the following system:

	2SO2(g)  +  O2(g)  ==========  2SO3(g)

If a 2.0L bulb were filled with 1.2 mol SO3, 0.7 mol SO2 and 1.6 mol of O2, indicate the equilibrium shift (if any) which will occur and explain your answer in terms of Keq.  
(3 marks)


















Part III:  Graphing equilibrium shifts (the diagrams are on the next page).

23. Consider the following equilibrium system:

N2O4(g)  ======= 2NO2(g)		H = -150kJ

You are to draw a general graph indicating relative concentration changes for each of the following stresses placed on this equilibrium (1 mark/graph)

A. Rapid removal of N2O4(g)
B. Inject NO2(g)
Increase the temperature of the system
C. Decrease the volume of the container
D. Increase the pressure of the system by injecting Ar(g)
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Consider the following equilibrium: (1 m

200k 2 COyy + Chyy

Atequilibrium, a 1.00 L contsiner contains 7.07 x 10~ mol COF,. 1.00 % 10 mal €O,
and 1.00 % 107 mol CF,. What is the value of K

A 707107
B Ld1x107
C. 050
D. 200
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Consider the following equilibrium:

Culfy, + 4Bri, + emergy 2 Cubri,
blue colourless green

Which of the following will cause this equilibrium to change from blue to green?
A adding NaBy,
adding NaNO,,|

B
C. adding a catalyst
D,

decteasing the temperature
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Consider the following equilibrium:

€O + M0y 2 COyy + Hyy

At equilibrium, the [CO] = 0.20molfL. [H,0] = 0.30 mol/L. and [H, | = 0.90 mol/L.
Calculate the equilibrium [CO, ]

A 0013molfL
B. 0066 molfL
C. 033moyL
D. 10molfL
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Consider the following equilibrium:
HyS + Ly 2 2Hl, + S

265

‘What is the equilibrium expression for this reaction?

T
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Consider the following;

Oy +Clyy 2 20y, 3

In a reaction container the initial concentrations are:
[€O, ] = 050 molfL. [CE, | = 0.50 mol/L., [COF, | = 0.30 molfL

To reach equilibrium, the reaction will proceed

A leftsince Trial K,,, < K,
B. leftsince Trial K,, > K,
C. right since Trial K,,, < K,
D, right since Trial K, > K,
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Consider the following equilibrium reaction:

For the forward reaction, how do enthalpy and entropy change?

50 ® >

AHC ) + 0y

Enthalpy Entropy
increases decreases
decreases decreases
increases increases
decreases increases

2H,0,,) + 2C1

+ 11L4KD
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Consider the following:

)

Initally. some NH, is placed into a 1.0L container. At equilibrium there is
0.030mol N, present. What is the [H, | at this equilibrium?

A 0010molfL
B. 0.030molfL
C. 0060molL
D. 0090 molfL
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What will cause the K., for an exothermic reaction to increase?

A, increasing [reactants|
B, decreasing [products|
C.increasing the temperature
D, decreasing the temperature
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Consider the following:

Hy, + 1y, 2 2HI

Initially, some HI is placed into a 1.01. container. At equilibrium
there is 0.010 mol H,. 0.010mol 1, and 0.070mol HI present
How many moles of HI were initially added to the container?

A 0060mol
B. 0070mol
C. 0.080mol
D. 0090 mol
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Consider the graph below representing the follow

equilibrium:

CHyCH,CH,CH,(,) 2 CH;CH(CH;),

n-butane isobutane

Data for the raph was obtained from various equilibrium mixtures.

[n-butane]
(malfL)

Jisobutane]
(mol)

Calculate the value of K, for the equilibrium.
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Consider the following equilibrium:
Hag) gy @ 2Hl) Keg =49

A 100 L container i initially filled with 0.150 mol HI
Caleulate the concentration of HI at equilibrium 4 marks)
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Consider the following equilibrium reaction:

Ak, 2 by + Clyy

ome IC1 is added to an empty flask. How do the reaction rates change as

the system approaches equilibrium?

forward rate reverse rate
A increases increases
B increases decreases
C decreases incre

D, decreases decreases
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Consider the following equilibrium:
4Cu0q, +enerey 2 200300 + Oy

The equilibrium will shift (0 the right as a result of

A adding CuO))

B. removing O,

2(e)

alyst.

he temperature,
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Consider the following equilibrium:

Ny + 31

b @ Wiy
The volume of the system is decreased. The equilibrium shifts

A left since the reverse rate is greater than the forward rate
B..left since the forward rate is greater than the reverse rate.
.. right since the reverse rate is greater than the forward rate.
D right since the forward rate i

eater than the reverse rate.
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Consider the following equilibrium:

250, 2 250, + Oy AH = +198K]

When the temperature is inereased. the equilibrium will shift

A leftwith K, becoming larger
B

D.
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Starting with equal concentrations of reactants. which of the following will be
elosest to completion at equilibrium?

A €O, +Cly, 2 COCl 3

N
2 (0l «
. V. o P 10t
B POl +Clyy 2 Pl 0 =29 %10
2

C. €Oy + Clyy 2 COCl, K, =45 10"

2 ooy,

D, CHy0y + NOy, g =21x10




