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Chemistry 12 Unit 2 - Chemical Equilibrium

Tutorial 4 - Solutions
L eChatdlier's Principle

Answer to questions 1 and 2 on page 3 of Tutorial 4

1 Giventhereaction at equilibrium: A + B(g + 325 kJ <& C(g

a) If the temperature was increased, which way would this equilibrium shift:
right (toward products)

b) If the temperature was decreased, which way would this equilibrium shift:
left (toward reactants)

2.  Giventhereaction: X@ * Y9 = W + Zig 4H=-75 kJ

a) Rewritethis asathermochemical reaction (exothermic-heat term on right)

Xg * Yg < Wg + Zig + 75kJ
b) If the temperature was increased, which way would this equilibrium shift:

left (reactants)
c) If the temperature was decreased, which way would this equilibrium shift:
right (products)

Answersto question 3 on pages4 and 5 of Tutorial 4.

3. Given the equilibrium equation:

PCI5(g) = PC|3(g) + Clz(g)

a) If the[PClg] isincreased, the equilibrium will shift tothe ........... ___right
b) If the[PClg] is decreased, the equilibrium will shift tothe ........... _ldt
c) If the[PCl3] isincreased, the equilibrium will shift to the ........... _ et

d) If the[PCl3] isdecreased, the equilibrium will shift tothe ........... __right
e) If the[Cl5] isincreased, the equilibrium will shift tothe .............. et
f)  If the [Cly] isdecreased, the equilibrium will shift tothe .............. _right
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Chemistry 12 Unit 2 - Chemical Equilibrium

Answersto questions4 and 5 on page 7 of Tutorial 4

4. Given the equilibrium equation:

N2O4g <= 2029 + Ny
1 mole of gas 2+ 1= 3molesof gas

a) If thetotd pressure of this system isincreased, the equilibrium will shift _left

d) If thetotd volume of this system is decreased, it means the same asincreasing

5. Given the equilibrium equation:
NO@ + COz9 = COg + NOzg

a) If thetotd pressure of this system isincreased, the equilibrium will _not shift
Thisis because the number of moles of gasis the same (2) on each side of
the balanced equation. Shifting would not cause any changesin pressure,
50 in this case changing the total pressure or total volume in any way will
not affect the equilibrium.

b) If thetotd pressure of this system is decreased, the equilibrium will __not shift

d) If thetotal volume of this system is decreased, the equilibrium will _not shift
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Answersto questions 6 and 7 on page 8 of Tutorial 4

6. Given the equilibrium equation:
X+ Y+ heat = Z
a) Increasing the temperature will increase  therate of reaction.

b) Increasing the temperature will cause the equilibrium to shift __ right
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Chemistry 12 Unit 2 - Chemical Equilibrium

c) Decreasingthetemperaturewill _ decrease therate of reaction.

d) Decreasing the temperature will cause the equilibrium to shift left

Answersto question 7 on page 8 of Tutorial 4

7. Given the equilibrium equation:

D+ E & F + heat

Yes, that's always true regar dless which side of the equation has the heat
term.

c) Decreasing thetemperaturewill _ decrease  therate of reaction.

Yes, even though the equilibrium shiftsright, (more F isformed at
equilibrium), the rate of the reaction is still Slower. (It will take longer to
get to that equilibrium?)

d) Decreasing the temperature will cause the equilibrium to shift right

khkkhkkhkkhkkkhkkhkhkhkhkhhkhhkhkhkhhkkhkhhkhhkhhhkhhkhhkhkhkhkkhkhkkhhkkdkxkkhkxk,k*x%

Answersto the Salf-Test on pages 8 & 9 of Tutorial 4

| Seif-Test on Tutoridl 4 )

1 Given the following equilibrium equation:
NoHgg + 6H202 <= 2NOyg + 8H20(g + heat
Which way will the equilibrium shift when each of the following changes are made?

d) The[NO2] iSINCreased ........cccoceveveieeieiieeeese s left

b) The[H2Oo] isincreased right
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f)  Thepartia pressure of HoO isincreased |€ft

g) Thetemperatureisdecreased right

NoHygg + 6H202 <=  2NOgg + 8H20(g) + heat
7 moles of gas 10 moles of gas

h)  Thetotal volume of the container is decreased

i)  Thetotal pressure of the system is decreased (snifts to the sidewith more molesof gas).._ I ight

i)  The[NoHy] isdecreased €t

2. Given the equilibrium equation:  N2O(g + NOy + heat <= 3NO(g

What effect will each of the following changes have on the equilibrium
partial pressure of NO? (Thefirst question is done as an example.)

a) the[N2O] isincreased ........ccccccevvvvvennnnne. The partial pressure of NO

increases because the equilibrium
shiftsto theright.

b) thetota pressure of the system isdecreased increase

N2Og + NOzg + heat <= 3NO(g)
2 moles of gas 3 moles of gas

c) thetemperatureis decreased........ decrease

f) acatalystisadded ........ no change

g thetemperatureisincreased ........... increase
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Chemistry 12 Unit 2 - Chemical Equilibrium

h) thetota volume of the conatiner isincreased ....... | increase
thisis because thetotal pressureis decreased,
so the equilibrium shiftsto theright (the side
with more moles of gas). A shift to the right
means that the partial pressure of NO increases.

Thisistheend of Tutorial 4. If you have any questions, please get help at this point!
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