
Chemistry 12 Unit 2 - Chemical Equilibrium
Chemistry 12
Worksheet 2-2 ~.J

LeChatelier's PrinciIilie Name: K E 'i
1. In order to decide what effect a change in total pressure will have on an equilibrium

system with gases, what is the first thing you should do when given the balanced equation?

2.

,..,
J.

a). N2(g) + 02(g) ( > 2NO(g)......................... Answer (\D Sh', ft-
d- IT\'\) tJ 'd- r"n v 'j .

b). 2S02(g) + 02(g) ~ 2S03(g) Answer r'8f-Lh--'...1-..!-' __
.3 ,,"{\,,\].,J d-., iV\, l}.j . .. r-: ..

c). 4NH3(g) + 502(g) ( > 4NO(g) + 6H20(g)....... Answer \£?>~ 1-
Ii, {'It v,Ll \ 0 (\!\ ()J

Which way will the £5Uowing equilibrium shift if the total pressure on the system is
decreased? ....'..> ~p

2C2H6(g) + 702(g) (~ 4C02(g) + 6H20(g) Answer K '8\'\t-
c\ w. DB I I) f\'l C'!] ..

Explain why a flask filled with N02(g) and N204(g) will get darker when heated. Use the
equation: .. N204(g) + heat ( > 2N02(g) _ Sh~.~',.\s, {I 4h~-

~' to \Cv\v'lP" ~ -t tf( Vl"P 'oiiYv":;{\ \j

4.

f \ U~+- \.:~I\,\dvV\ ~lh'\ \ "y"D c\ \.,l ( e r{'\ 0 {t.." ,,-')D ~
: C,S ,. 1"v\,' ~ " S ·bifD\.V('\ 5\)-") \ {J S K \-U,'\ \

5. State Le Chatelier's Principle.
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Chemistry 12 Unit 2 - Chemical Equilibrium

6. Hydrogen peroxide is decomposed as follows:
.«-----'"'\r~·l~J+ H202(l) ~ H2(g) + 02(g) &1= +187 kJ ~!~.~~"~__"'.)

Predict the direction of equilibrium shift by each of the followin,g i~pose~.s~~~i~t.s, _

a) Increase the [H2] Answer \.(, t-+--'--' _

b) Decrease the [02] Answer -----l(L--l:c,-·\jb t
1'~c1b·t-

,)
If /(1h t-

IJ

(\ Q S hi J--'... -1--__

c) Decrease the total pressure Answer ----~~~~~-------
d) Increase the temperature.i..... Answer ----~~~~~---------
e) Add Mn02 as a catalyst.............................. Answer

7. Consider the following reaction at equilibrium:

S-Jl.4-61-S
a) Addition of more H2 gas to the container will do what to the rate of the forward

reaction?

H2(g) + h(g) < > 2HI(g)

b) If, for a while, the rate of the forward reaction is greater than the rate of the reverse
reaction, what will happen to the [HI]?

Answer CHr]
c) As the [HI] is increased, what will happen to the rate of the reverse reaction?

Answer

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

forward reaction, a new -'t='J--'-')~')--=L-L-/~-' _, _~'_b=-_iV_l_·-'~'--AL_.-'-~'V_\... has been reached.

e) Since the rate of the forward reaction was, for a while, greater than the rate ofthe
reverse reaction, the new equilibrium will have a slightly higher concentration of

L H IJ and a slightly lower concentration of C ~l-)-~], &
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Chemistry 12 I _ ,. 2. Unit 2- Chemical Equilibrium
f) Sketch a graph of the relative concentrations of each species as the process outlined in

a-e of this question (on the last page) is carried out.
\ ,/ --·-~·-·"-·-·"·""2
/ r :1.-;..

[H I] ..••....----~----"'- .._¥. ,- - - -l

"J' ,;\{v-'fS ',t· ,- \ \ <;i..:~p ~ J

"

~- - .......••.•...--.-~------,~-

nA ('\ \-\ ;)-\ TIME -?

8. Consider the following equilibrium and state which way (left or right) the equilibrium shifts
when each of the changes below are made.

Heat + CH4(g) + 2H2S(g) E;) CS2(g) + 4H2(g)
;j. H-10j !:; 'ri.i~Q!)

O"j'j-a) CH4 gas is added Answer __ --"-r'_••.!.•'c-jC1<--" _
-..,..7

b) CS2 gas is removed . Answer --~~~~---

9.

c) H2 gas is added Answer _----"L_·' ._,e_7..LI_'·_f- _
\ V v1'f I • I t-d) The total volume of the container is decreased ...~ .. ~\ Answer __ ,,--l-_A:_/-jff-' -"-- _

/<-/'cj /"1'1-'
'j

tcZi /) I/\r

g) Helium gas is added to increase the total pressure.... Answer --Ln-'..-"C,--1 --",S,-' -,--h--,-;_fL.'-'-~__
(\Ic\'-A'\'f)-t nc,:, no' CV,c\(\~)e{,\) .

Using the following equilibrium, state what would happen to the equilibrium partial
pressure of CH3OH gas when each of the following changes are made:

CO(g) +2H2(g) ~ CH30H(g).&I=-75.2kJ
~ tl'-) -r'0_< ,n en I ,\-1 cq 'y"K,- J J

a) CO gas is added to the container .

e) The temperature is increased . Answer ---~-~-~--
. .~ P t \If) The total pressure IS decreased :> . Answer ---~~~~~--

Answer --~~~~~~--

c) The total pressure of the system is increased .

Answer {t ( ( v i!Ci J I? ..\

Answer j'I'\ LV -€J'( S C ~

b) The temperature is increased .
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Chemistry 12 Unit 2 - Chemical Equilibrium
AH=-75.2 kJCO(g) + 2H2(g) ~ CH30H(g)

'3 a)~7 ' ('rl ~3
d) H2 gas is removed from the system . Answer --~~~-=~~---

h 0 CiUii....ilfJ-L J' {1 C l
\

d c' C V ...lt.'L £-( (

e) A catalyst is added.................................................. Answer

1) The total volume of the container is increased......... Answer

10. For the reaction:-t '11k's

2NO(g) + CI2(g) ( •• 2NOCI(g) AH= -77 kJ Ex 0
~, r. .••••

..:; rV\ . (}:j . ."Lw~· 0,5
state the optimal pressure and temperature conditions necessary for maximum
production ofNOCl.(high or low?) I-rvi tl r'l~ (t.s I'l, f + ~'i) ~,i...e rZ I G1i;--T

1. _..LI.L.+-'-.) ,...::.Jj-J-~ )!.-,'\...=. __ --"pressure 2 L_, ,,_C_" _V_"'_! temperature

11. For the reaction:
3H2(g)D + N2(g) () 2NH3(g) + heat

/.f I'v-. if5 ;).. 1"1< '5 '
state the optimal conditions for a high yield o~:n:.~nia,,;:V:~; f~~gh~: lor[~ f2...i(;.~I-) T

1. H I tl J+ pressure 2 Lq.Jt±-~- - temperature

12. Given the following equilibrium system, state which way the equilibrium will shift when
the changes below are made:

2C2H6(g) + 702(g) () 4C02(g) + 6H20(g) + heat
-=/. ,Vl ~ I o ;~I "5

a) The volume of the container is halved .\l '~1

b) The temperature is decreased .

c) CO2 is added to the container. .

d) The total pressure is increased .

e) O2 gas is removed from the system .

f) Neon gas is added to increase the total pressure .....
L--~-7no CiJ"'(f<' j i,,\ v'o it.--l/·V4:. .

h) A catalyst is added .

Answer

/.e{-I--
rJ 'Ij 1"It-

\../

}e f f'
Ie f-1-
j-(/{1~-

h Z) cJ~(LJ~ ;5l-vif-l-
v

110 Cktl.rf'6'V /S lVi/-t

Answer ----~~~----
Answer -~~~--~---
Answer -------~~----

Answer -------~----
Answer ---~~-----

Answer

13. Using the equilibrium: N2(g) + 02(g) + heat () 2NO(g) ENDO
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. 1

, I} /(l '- ~:' "Dl-oLv ~ v- ell.c-· c,'r:S: to K 'J vC<)V' "Ci Vi:\.( rS'

J,·tl '.J h-t{' $) d<.,. S () -I hiS V~x..n j S 1'1 ()·f S,:Jod-1 CHUh~J,

..4.J h i, q h ~+ci/v1fP$ / -l t.« orXl, ,5)"11 fft;. )Z 16 K T'
\/
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Chemistry 12 Unit 2 - Chemical Equilibrium
14. Explain why a syringe containing N02 gas will first get darker and then lighter in colour

when compressed. Use the equilibrium equation:

16. Given the following graph showing the concentrations of species A, B and C, state what
changes in temperature or concentration are responsible for each of the shifts shown on
the graph. The equilibrium equation is: .-tb.s'j(.5 " "

A(g) + B(g) < ~C(g)\ All = -65 kJ f 'f..I.l

t c\f.\AQ{~

~)~zS2 5
I-
c:c
~ 4z
I.&J
0:..:0Z 3
o0:..:0

8§ 2....J
o
1: 1

6

[R] __ 1IIIIIIi. ,. __ ....,/
~, ~" I ."'----

___~\Im ,
I

~ t\. t\ {;\lii\ I1'T

IBl_l_'~__--",,.__..,V ,'"'----

II III IU
TIME 4-.

tt t\ ct {c\a) At time I, the

b) At time II, the '·eff )
c) At time III, the

r. )'C .$\1\; ...( + (' I' (,hi .d) At time IV, the
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Chemistry 12
17. Given the equilibrium equation:

Unit 2 - Chemical Equilibrium

XY(g) + heat (> X(g) + Y(g)
I'· i . \

If initially, at equilibrium, the [XY] = 3.0 M, the [X] = 5.0 M and the [V] = 6.0 M, draw
a graph similar to the one in question 16 showing qualitatively what happens to the
concentrations of each species as the following changes are made to the system:

T~me I - The temper~ture is increased.-5 )') ',.(.\" !2{j 1,+
TIme II - Some X(g) ISadded to the system Sh' J + I e I + . .
Time III - Some Y(g) is removed from the system .s ~'):'( r. ~ 1:..0 l"t -f-
Time IV - The temperature is decreased. 5J'); f I f -e ft-
6 Ci] Ii ·i'-...i

-- 'v'\, \ I\.. jt --~ 5 L I' ~J /::==-' .-
j:
a::
~ 4 ~--------~r---------~----------~----------------~
Z'c d\~ L,~ 1 ..J , I8 3 '''----_V'
a: 2a:: 4----------+--------------------~----------r_------~...J
Q

1: 1 i

I

I

!'- 1/

I

•IU __ '
- \ ~ Ii

.'. In {Dr r.A./1f1.. fA .
,,7..-<, L' .-·L ;',c,

/0" <T' 1le(t~'- r "

18. For each of the following reactions, predict whether the entropy increases or decreases. C'

II nt{A X III V~r{\Of\vJ{

TIME ~. J

a) 2H2(g).:t- 02(g) ~ 2H20(g) .
.•:5 rn <-25 !) Ii') '3

b) 2S03(g) ~ 2S02(g) + 02(g) .
";;'rnos 3 /"< 0,5

c) MgC03(s) + 2H30+(aq) E >
(\ nl t."j

Answer --~~~~~----

Answer --~~----~~--

Mg2+(aq) + 3H20(1) + C02(g)
Jill '?:j

d) Ag+(aq) + Cl-(aq) E) AgCl(s) ·
0...."....Pt ' (J (:t/i'

e) 2C2H2(g) + 502(g) ~ 4C02(g) + 2H20(g) .....
off ill' (;:,"'1 ~' lVI.,.·a 6~~/ OJ

f) NH3(g) + HCl(g) ~ N14Cl(;) .
A. {1.,,,,0j o rv: ~'5
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Chemistry 12 Unit 2 - Chemical Equilibrium
19. On the basis of enthalpy and entropy, predict whether each of the following reactions

would be spontaneous as written or not at room temperature.

a) N2(g) + 202(g) ~ 2N02(g) 8H = +67.7 kJ C tNDD)
3 (Vi 05 ,;J.- n,t c'j

Minimum enthalpy favours (reactants/products) (([{c·f an Is'~
Maximum entropy favours (reactants/products) V-..fl',_-ii- c'LITIs;:

S . ?( /'--\\ipontaneous as wntten. yes~~ . Answer ------------------------/)0

b) 2C(s) + 02(g) < ~ 2CO(g) + 110 kJ LE)1..() )

Maximum entropy favours (reactants/products) .

Minimum enthalpy favours (reactants/products) .

Spontaneous as written? ~e.s)no) . Answer ------~~~------------
c) 2Pb(N03h(s) + 597 kJ (~ 2PbO(s) + 4N02(g) + 02(g) C 61.JIJU )

Minimum enthalpy favours (reactants/products) .

Maximum entropy favours (reactants/products) .

/.-~~.,-
Spontaneous as written? ~o) . Answer "-I t'S' b(A I VOl "~I J

I 'I

v, 4 -: , - I~L' \, C· ()" J I ' bVI' LA. Vv<..
rJ"I.,(- V I VII
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