Equilibrium Test Pro (04 Term 1)
          Name: ________________________







          Date: _________________________

Part I:  Multiple choice – select the best answer for each question by selecting one letter 

        on the bubble sheet.
1.  Consider the following equilibrium:



N2(g)  +  3H2(g)  (===(  2NH3(g)

[image: image1.png]‘The volume of the system s decreased. The equilibrium shifts

It since the reverse rate s greater than the forward rat.
left since the forward rate is greater than the reverse rat.
right since the reverse rafe s greater than the forward rate.
right since the forward rate is greater than the reverse rate.
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2.  Consider the following equilibrium:


2SO3(g)  (===(  2SO2(g)  +  O2(g)
∆H = +198kJ
[image: image2.png]‘When the temperature is increased, the equilibrium will shift

A

B.
c
D.

left with K, becoming larger.
right with K., becoming larger.
left with K, becoming smaller.

. right with K., becoming smaller.




3.

[image: image3.png]Starting with equal cancentrations of reactants, which of the following will be
closest to completion at equilibrium?




A.  CO(g)  +  Cl2(g)  (==(  COCl2(g)


Keq = 22

B.  PCl3(g)  +  Cl2(g)  (==(  PCl5(g)


Keq = 2.9 x 10-2
C.  COCl2(g)  (===(  CO(g)  +  Cl2(g)   


Keq = 4.5 x 10-9
D.  CH3O2(g)  +  NO2(g)  (==( CH3O2NO2(g)

Keq = 2.1 x 10-12
4.  For the equilibrium system below:



Cu(s)  +  2Ag+(aq)  (==(  2Ag(s)  +  Cu+2(aq)
[image: image4.png]‘We would know the system is at equilibrium because
A [ou?]=[ag*]

B. 2[cu?]=[ag']

C. the mass of Cug,) remains constant.

D.  the mass of the entire system remains constant.




5.

[image: image5.png]‘What s the effect of adding a catalyst to an equilibrium system?

A The value of E increases.
The value of K, increases.

Forward and reverse rates increase.

com

The concentration of products increases.




6.  Consider the following equilibrium:


2CO(g)  +  O2(g)  (===(  2CO2(g)
Keq = 4.0 x 10-10
What is the value of Keq for:   2CO2(g)  (===(  2CO(g)  +  O2(g)  
[image: image6.png]oo = >

4.0 x107°
20x10°
5.0 x10*
25 x10°




7.  Consider the following equilibrium:


N2(g)  +  O2(g)  (===(  2NO(g)

Keq = 0.010
[image: image7.png]Initially, a 1.0 L container is filled with 0.40 mol of N, 0.10 mol of O, and 0.080 mol of NO.
‘As the system approaches equilibrium the

A [NO}, [N ] and [0,] remain unchanged.

B [NOJ increases aud both [N, ] and [0, ] decrease.

€. [NO] decreases and both [N, and [0, ] crease.

D, [NO] decreases and both [N, ] and [0, eruain charged.




8.  Consider the following equilibrium:


COCl2(g)  (===(  CO(g)  +  Cl2(g)
[image: image8.png]At equilibrium in a 1.0 L container, there are 3.0 mol COCI,, 0.49 mol CO and 0.49 mol Cl,.

At constant ternperature the volume of the above systern is decreased to 0.50 L. When equilibriur
is reestablished the

A, concentrations ofall hree gases have increased.
concentrations of al three gases have decreased.

B
€. [COC1, ] bas inoreased and [CO) and [CL] ave dooreased.
D. [COCL] has decreased and [CO]and [Cl,] have inoreased.




9.  Consider the following possible reaction:


N2O(g)  +  NO2(g)  ?<=====>?  3NO(g)
∆H = +156kJ
[image: image9.png]‘Which of the following statements is correct?

Minimum enthalpy and maximum entropy both favour the products.
Minimum enthalpy and maximum entropy both favour the reactans.
Minimum enthalpy Favours the reastants and maximum enfropy favours the product.
'Minimum enthalpy favours the products and maximurn entropy favours the reactants.
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10.  Consider the following equilibrium:


2SO3(g)  (===(  2SO2(g)  +  O2(g)
[image: image10.png]At equilibrium, the rate of decomposition of SO,

A, equals the rate of formation of O,

B. equals the rate of formation of SO;

€. is lessthan the rate of formation of O
D. s less than the rate of formation of SO




11.  Consider the following equilibrium:


CO(g)  +  2H2(g)  (===(  CH3OH(g)  
∆H = -18kJ
[image: image11.png]In order to fnorease the value of K., for this reaction, you could
A incresse [CO].

B. incresse the volume.

C.  decresse [CH,0H].

D.  decresse the termperature,




12.  Consider the following system and concentrations at equilibrium:


2NO(g)  +  Br2(g)  (==(  2NOBr(g)

[image: image12.png]Substance

Equilibrium Concentration

NO 1.2x10° mol/L
Br, 34102 moy/L.
NOBr 5.8x10" moljL.

‘What s the value of K, forthe above system?

A L5%10%
B 82x10°
C Lax10*
D. 6.9x10%





13.  Consider the following equilibrium system:


NH3(g)  +  H2O(l)  (===(  NH4+(aq)  +  OH-(aq)
[image: image13.png]‘Which of the following when added to the above equilibrium systern, would cause
anocresef [OF] 7

A NH,
B HO
c NES
D. HC




14.  Consider the following equilibrium:



N2(g)  +  3H2(g)  (==(  2NH3(g)
[image: image14.png]‘What is the final result of adding some NH, gas to the system at constant volume?

K, increases.
[H,] decreases.

[NH,] decreases.

K, remaios unchanged.

g0 E




15.  Which reaction has the following equilibrium expression?



Keq =        [PCl5]  




[PCl3][Cl2]

A. PCl3(g)  +  Cl2(g) (==( PCl5(g)

B. PCl3(g)  +  Cl2(l) (==( PCl5(g)

C. PCl5(g) (==( PCl3(g)  +  Cl2(g)

D. PCl5(g) (==( PCl3(g)  +  Cl2(l)

16.  Consider the following equilibrium:


N2O4(g)  +  energy  (==(  2NO2(g)
[image: image15.png]‘Which of the following graphs shows the result of increasing the.

temperature at time 1, 7

A

Concentration

Concentration }

Cancentration

Cancentration

No,





17.  Consider the following:


H2(g)  +  Br2(l)  ?<=====>?  2HBr(g)  +  energy
[image: image16.png]"What positions do minimum enthalpy and meximum entropy tend toward?

Miimm | Maximm
Exihulpy Eatropy
A producs products
B | producs reactants
e | s products
.| mactas reactants





18.  Consider the following:


2NH3(g)  (==(  N2(g)  +  3H2(g)
[image: image17.png]Initially, NHj is added to an empty flask. How do the rates of the forward and
reverse reactions change as the system proceeds to equilibrium?

Forwird Rate |_Reverse Rate
N fcresses
B[ e decresses
Y fcresses
D.| dwmises | decremes





19.  Consider the following equilibrium:

2COF2(g)  (===(  CO2(g)  +  CF4(g)

Keq = 2.00
[image: image18.png]At equilibrium, [C0, ] = 0.050mol/L end [CF,] = 0.050mol/L.
What is [COR,] st equiliriom?

00012 moyL
0035 moyL
0050 moyL
02 mofL

eowE >




20.

[image: image19.png]Which of the following applies o a chemical equilibrium?

1| Forvard and reves

e reaction rates are equal

1. | Equilibrium can be achicved from cither direction

1| Macroscopic properties are constant

A. Tonly
B. Land Il only
C. Iland Il only
D. Liland Il




Part II:  Written Section – Show all steps (including ICE box when necessary) 

     leading to the final solution.  Sig Dig.’s count.

1.  Consider the following equilibrium:


SO3(g)  +  NO(g)  (====(  NO2(g)  +  SO2(g)
[image: image20.png]In an experiment, 0.100 moles of SO, and 0.100 moles of NO are placed
ina 1.00L container. When equilibrium is achieved, [NO,] = 0.0414mol/L.
Calculate the K, value. (3 marks)




2.  Consider the following equilibrium system:

C(s)  +  2H2(g)  (==(  CH4(g) 
Keq = 8.1 x 108 at 25oC
[image: image21.png]A studert places 4.5 mol of carbon, 3.6 X10* mol of hydrogen and 5.1 mol of
methane in a 10 L fask. The student pedicts tht the [CH, ] inoresses s
equilbriu is established. Do you agree? Esplain your answer using spproprite
calulations. (3 marks)




3.  Consider the following:


H2(g)  +  F2(g)  (==(  2HF(g)  

Keq = 1.00 x 102
[image: image22.png]A 1.00 L flask s initially filled with 2.00 mol H, and 2.00 mol F.
Caloulate the [H, at equilibrium. (4 marks)




4.

A reaction mixture,  CO(g)  +  H2O(g)  (=====(  CO2(g)  +  H2(g)  when at equilibrium, contains 0.20mol of H2, 0.70mol of CO2, 0.20mol of CO and 0.30mol of H2O in a 1.0L bulb.  How many moles of CO2 would have to be added to increase the amount of CO to 0.30mol?  (3 marks)
5.  Consider the following graph for the reaction:


H2(g)  +  I2(g)  (==(  2HI(g)
[image: image23.png]Concentration
(mol /L)

‘The temperature is increased at t, and equilibrium is re-established at t;.

5) Onthe above graph, sketch the line representing the [HI] between time t, and t;. (1 mark)

b) Calculate the value of K, after t,. (2 marks)




C) On the graph below, show the relative changes in concentration of HI and I2 when the container size is decreased. (2 marks)

[HI]



[I2]






Time
Decrease container size







