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Chemigry 12 Unit 2 - Chemical Equilibrium
Chemistry 12
Worksheet 2-2
LeChatelier's Principle

1 Inorde to decidewhat effect achangein total pressure will have on an equilibrium system
with gases, what is the firgt thing you should do when given the balanced equation?

2. Predict which way the following equilibrium systems will shift when the total pressure is
increased.(NOTE: Some may have no shift)

a). Nog) + Ozg = 2NO(g) e Answer
b). 2S0g) + Oz(g) = 2S03(g) wvvvrerrrvrvrennins Answer
0. 4NHgg + 507 <= 4NOQ(g + 6H,0()....... Answer
3. Which way will the following equilibrium shift if the total pressure on the systemis
decreased?
2CHeg + 7029 & 4C0Ozg + 6H;0(g Answer

4. Explainwhy aflask filled with NO2(g) and N2O4(g) will get darker when heated. Use the
equation: N2Oyg + heat &= 2NOyg

5. StateLeChatelier's Principle.

Worksheet 2-2 - LeChatelier's Principle Page 1



<& PDFMAILER.COM Print and send PDF files as Emails with any application, ad-sponsored and free of charge www.pdfmailer.com

Chemigry 12

6.

Hydrogen peroxide is decomposed as follows:

HoOy) <= Hog + Oy

Unit 2 - Chemical Equilibrium

AH = +187 kJ

Predict the direction of equilibrium shift by each of the following imposed changes:

a) Increasethe[H2] ..o Answer
b) Decreasethe[O2] ....ccccvevvvevieeciiiecciec i, Answer
c) Decreasethetotal pressure ....................... Answer
d) Increasethetemperature..........ccccccovvennne. Answer
€) Add MnO, asacatalyst.............coocevrveene. Answer

Congder thefollowing reaction at equilibrium:

Hog + 129 & 2HI(g

a) Addition of more H, gas to the container will do what to the rate of the forward

reaction?

Answver

b) If, for awhile, therate of theforward reaction isgreater than the rate of the reverse

reaction, what will happen to the [HI]?

Answver

c) Asthe[HI] isincreased, what will happen to the rate of the reverse reaction?

Answver

d) Whenthe rate of the reverse reaction once again becomes equal to the rate of the

forward reaction, a new

has been reached.

€) Sncetherate of theforward reactionwas, for a while, greater than the rate of the
reverse reaction, the new equilibrium will have a dightly higher concentration of

and a dightly lower concentration of

&
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Chemigry 12 Unit 2 - Chemical Equilibrium
f)  Sketch agraph of the rdative concentrations of each species asthe process outlined in
a-e of this question (on the last page) is carried out.

[H,1-
[1,1-

TIME

8.  Condder the following equilibrium and state which way (I€ft or right) the equilibrium shifts
when each of the changes below are made.

Heat + CH 4g t 2H 2S(g) = CSz(g) + 4H 2(9)

a) CHjgasisadded ........cccccvviiniiieciinieeee e Answer
b) CS,gasisremoved..........ccoovviiiiene e Answer
C) Hogasisadded ..o Answer
d) Thetotal volume of the container is decreased ........ Answer
€) Theterperatureisincreased .........cccoveveeeevieecnneennn Answer
f) Thetotal pressureis decreased .........cccccceeeveeivnnee, Answer
g) Heliumgasisadded to increase the totd pressure....  Answer

9. Using thefollowing equilibrium, state what would happen to the equilibrium partial
pressure o CH;OH gas when each of the following changes are made:

CO +2Hyg = CH30H (g AH =-75.2kJ

a) CO gasisadded to thecontainer ...........ccccevveeennnne Answer
b) Thetenperatureisincreased ..........cccccveeevveeveeennen Answer
c) Thetotal pressure of the systemisincreased.......... Answer
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Chemigry 12 Unit 2 - Chemical Equilibrium
CO(g +2Hzg ¥ CH3OH(g  AH =-75.2kJ
d) H,gasisremoved fromthe system...........c.cccoceeeee Answer
€) Acatalystisadded.........c.cccocvieiiiiiiiieee e Answer
f) Thetotal volume of the container isincreased......... Answer

10.

11

12.

13.

For the reaction:
2NO(g + Clz(g) = 2NOCI(g) AH=-77 kJ

state the optimal pressure and temperature conditions necessary for maximum
production of NOCI.(high or low?)

1 pressure 2 temperature

For the reaction:
3HygU + Npyg <= 2NHgzg + heat

state the optimal conditionsfor a high yield of ammonia (NH3g). (high or low?)

1 pressure 2 temperature

Given the following equilibrium system, state which way the equilibrium will shift when the
changes bdow are made:
2CoH &g + 702(9) = 4C02(g) + 6H 20(9) + heat

a) Thevolume of the container ishaved..................... Answer
b) Thetenperatureisdecreased ..........cocevvvvvieecnnnnns Answer
c) CO,isadded to the container...........c.ccccevervriiniennee Answer
d) Thetotal pressureisincreasad .........ccccceeeveeeveenee. Answer
e) O, gasisremoved fromthe system ...........cccceeenne Answer
f) Neon gasisadded to increase the total pressure ..... Answer
h) A catalysisadded...........cccooeeviiiiiiiiciice e Answer
Using the equilibrium: N + Opg *+ heat &= 2NO(

Explain why nitric oxide (NO) does not generally form in the atmosphere but is formed in
the internal combustion engine of an automobile or during a lightning storm.
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Chemigry 12 Unit 2 - Chemical Equilibrium
14. Explain why a syringe containing NO, gas will first get darker and then lighter in colour
when

compressed. Use the equilibrium equation:

N2Ogq + heat <= 2NOyq
colourless brown

15. Explainwhy aflask containing NO, will get lighter in colour when put into ice water. Use

the equation:
N2Oyg + heat = 2NOyy
colourless brown

16. Given thefollowing graph showing the concentrations of speciesA, B and C, state what
changes in temperature or concentration are responsble for each of the shifts shown on
the graph. The equilibrium equationis:

Ag * Bg & Cg  4H=-65KJ

b - \_/_
5 __[E]_/_\

MOLAR COMCEMTRATION

a) Attimel, the

b) Attimell, the

c) Attimelll, the

d) AttimelV, the
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Chemigry 12 Unit 2 - Chemical Equilibrium
17. Given the equilibrium equation:

XY(g) + heat & X(g) + Y(g)

If initialy, at equilibrium, the [XY] = 3.0 M, the [X] = 5.0 M and the[Y] = 6.0 M, draw
agraph amilar to the onein question 16 showing qualitatively what happens to the
concentrations of each species asthefollowing changes are made to the system:

Timel - The tenperatureisincreased.

Timell - Some X(g) isadded to the system
Timelll - SomeY (g) is removed from the system
Time |V - Thetemperature isdecreased.

6

9

MOLAR CONCENTRATION

I I m I
TIME >

18. For each of thefollowing reactions, predict whether the entr@y increases or decreases.

a) 2Hpg) + O2(g) &=  2H20(g)..eovvvvvrriiciriiininns Answer

b) 2SO3(g) <= 2SO(g) + O2(g)errerrrerermrrrarnenne. Answer

) MgCOzy + 2H3O%(ag) & Mg¥(ag + 3H20() + COx()

Answer
d) Ag*ag) + Clag <= AU (g ererrisnimisnsnsnanins Answer
€) 2CHog) + 502(g) &= 4COy(g) + 2H20(g)..... Answer
f) NH3zg + HClig <= NHaCl(g...covrvirrnnen. Answer
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Chemigry 12 Unit 2 - Chemical Equilibrium
19. Onthebadssof enthalpy and entropy, predict whether each of the following reactions
would be oontaneous aswritten or not at room temperature.

a)

b)

N2 + 202(q < 2NOpg  AH=+67.7kJ

Minimum enthalpy favours (reactants/products) ..........

Maximum entrapy favours (reactants/products) ..........

Soontaneous as written? (yesino) .............. Answer

2Cg + Oy < 2CO(g + 110kJ

Minimum enthalpy favours (reactants/products) ..........

Maximum entrapy favours (reactants/products) ..........

Soontaneous as written? (yesino) .............. Answer

2Pb(NO3)2sy + 597k <= 2PbOg + 4NOgg) + Og(g)

Minimum enthalpy favours (reactants/products) ..........

Maximum entrapy favours (reactants/products) ..........

Soontaneous as written? (yegno) .............. Answer
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