Equilibrium Multiple Choice Provincial Exam Practice

1.
Reacting sysiems naturally tend toward what changes in enthalpy and entropy?
Cliange in Enthalpy Change in Entropy
A. decreasing increasing
B. decreasing decreasing
C. increasing increasing
D. increasing decreasing
Al
B.2
C.3
D.4
3.
Consider the following:
1
energy + NH,SH(s) 2 NH,(g) + H,S(g)
Which of the following describes how enthalpy ond entrepy change in the forward direction?
_Enlhnlpy Entropy
A increasing ncreasing
B e
C d > ; s
D. di g 8
Al
B.2
C.3
D.4

4.

Which of the following forward reaclions demonstrales decreasing enthalpy and
increasing enlropy?

2
A. Hg(0) + 105() 2 HgO(s) AH=-9IK

B.

C. 2HgO(s)

?
2HCHg) & H,(p) + Cl(e) AH=+185K

T

2Hg(f) + O,(g) AH=+182KJ

N
N 250,(g) 2 280,(p) + O,(g) AH=-200k)

o

S W N

2.

Consider the following equation:

2C(s) + 2H,(g) + enerzy 2 C,H, (g)

Which of the following occurs when C and H, are combined?

A. increasing decreasing
B. increasing decreasing reacts completely
C. increasing increasing equilibrium
D. decreasing decreasing no reaction
Al
B.2
C.3
D. 4
5.

Consider the following equilibrium:
CaCO,4(s) 2 CaO(s) + CO,(g)
In which of the flasks will this equilibrium be estabiished?

Flask 2 Flask 3 Flask 4

CrCO,(3) Ca0(s) CaCOy(s) Ca0fs)
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NH,CIs) 2 NHy(+HO) AH = +176K) NH,Cls) 2 NH,(g) + HCI() AH = +176k]

‘When HCI js added, how do the concentrations of NH, and HC} at the new equilibrium comn~r=

Which of the following would cause a shift to the right? to the original equilibrium concentrations?

A. adding NH,C1 [NH,) [Ha]
B. removing NH, A. higher higher
C. increasing pressure B. |  higher lowey
D. decreasing temperature C lower higher
D. lower lower
Al
B.2 Al
C.3 B.2
D.4 C.3
D.4
8.
NH,Cls) 2 NH,(g) + HCIp) AH = +176k}
Solid NH,C1 is added Lo the preceding equilibrium. What will happen 1o the forward
and reverse rales?
Forward Rate Reverse Rale
A. increases increases
B. no change no change
C. increases decreases l
D. decreases increases
Al
B.2
C.3
D. 4
10.
9.

4NH,(g) + 30,(g) 2 2N,(g) + 6H,0(¢) AH=-1530KJ
4NH,(g) + 30,(g) 2 2N,(p) + 6H,0(£)  AH=-1530k)

What happens when O, is added to the above system?

Which of the following would cause the amount of NH, al equilibrium to increase?

A. anincrease in [0,) Equilibrium [N2]
B. adecrease in volume
C. adecrease in lemperalure A. no shift unchanged
D. an increase in temperature

B. shifts right decreases
Al
B.2 C. shifts right increases
C.3
D.4 D. shifts left increases
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11.

4NH,(g) + 30,(g) 2 2N,(g) + 6H,0(¢)

—-1530kJ

*fsome O, is injected inlo Ihe system, whal happens (o the forward and reverse reaclion rates

7ing the shifl to re-establish equilibrium?

Forward Reverse
Reaction Rate Reachion Rate
A increases decreases
B. decreases decreases
C increases increases
D. decreases increases
Al
B.2
C.3
D.4
13.

Styrene is manufactured as follows:

CeH{CH,CH,(g) + 123K

2

CHCHCH,(g) + Hyle)

Which of the following describes the temperature and pressure needed for the maximum

yield of styrene?

Temperalure Pressure

A Tow Jow
B low high
C high low
D. high high

Al

B.2

C.3

D.4

12.
Consider the following diagram for the equilibrium system:

N20,(g) + energy 2 2NO,(g)

R

|
|
Y

g
8 NO,
B
g N0,
g
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Time (min)
Which of the following stresses was applied at lime t,?

[NO,] was increased.
[N,0,] was decreased.
Temperature was increased,
Temperature was decreased.
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14,

Consider the following equilibrium system:
2NO(g)+ O,(g) 2 2NO,(g)

An equilibrium mixture of NO(g), O,(g) and NO, (g) is iransferred from a 1.0L
container toa 2.0L. container. Which reaction is favoured and whal happens to the [NO,]?

A, reverse increases
B. reverse decreases
C. forward increases
D. forward decrenses

Al

B.2

C.3

D.4



15. 16.

Methanot (CH,OH) is produced according to the following equilibrium equation: Consider the following reactions:
CO(g)+ 2H,(g) 2 CH,OH(g)+ energy 1 Na,0(s) 2 2Na(f) +10,(g) K,=2x107%
. = B =
Which conditions would favour a high yield of methanol? T | NagOy(s) 2 2Na(f) + Oy(g) Ko=3x10
| m | 2Na,0(s) 2 4Na(f) + 0,(p) K, =3x 107
A . low Which of the following lisls the reactions in order, from the grealest [0,] a1 equilibrium, 10 the
B low high least |0,] at equilibrium?
(e5 hj, low A, L1LM
2 B. LI,
D. high high C. NLLI
D. ULILI
Al Al
B.2
B.2
C3
D 4 C. 3
' D.4
17. 18.

Consider the following equilibrium equation: Consider the equilibrium expression K, for reaction }:

MgO(s) + S0, (g) + %Oz (2) 2 MgSo, (s) SOz(g) " %Oz(g) (__) Sog(g)

Which expression represents the [O, ] at equilibrium? and the equilibrium expression K,,, for reaction 2:

A [02]=KWW)n 2504(8) 2 O(g) + 250,(g)

How is K,,, related to K, ,?
. 2
B' [02] . (K:q lSOZ])

A. Keqz = Keql
1 2

“ [02] - (Ktq [SOZ]) B. Keqz - (Keql)2
D. [o]=M C. Km:['I ]

2 K, [MgO][s0,] Kogt

4

Al D. K, =[ I ]
B.2 2\ Koy
C.3
D.4

Oow>
BN



19. 20.

Due to a change in lemperature, a sysiem at equilibrium shifis, causing the concentration

Consider the following equilibrium system: of products lo change. Which of the following could be correct?

energy + COBr(g) 2 CO(g) + Br,(g) [Products] Value of K,y
1 increases no change
/hich of the following statements is true? n increases increases
R m decreases decreases
A. Decreasing [CO) will increase K, - P ———
B. Increasing [COBr,] will increase Ke- i Todf
C. Increasing the temperature will decrease Kgq. B. llonly
C. TandlV only
D. Decreasing the temperature will decrease K ea” D. IlandNlonly
Al
Al B.2
B.2 C.3
C.3 D.4
D.4
21. 22. .
Consider the following equilibrium system: Consider the following equilibrium equation:
2H,5(8) 2 2H,(e) + S, (g N,H,CO,(s) 2 2NH,(g)+ CO,(g)

Initially, 0.245 mol N,H,CO, is placedina 1.0L container. At equilibrium,

Al equilibrium, a 2,0L reaction vessel contained 1.2 x 107 mol H,S,
[CO,] = 0.18M. What is the value of Kn?

7.2 x 107 mol H, and 6.0 x 1072 mol S,. What is the value of K., ?

\ -3
A, 65x 10710 A. 58x10
B. 1.1x10°¢ B. 23x107?
C. 22x0°" C. 32x1072
D. 93x10° D. 6.5x 1072
Al
A.l B2
= C.3
g'i D. 4



23.

24,
Consider the equilibrium: Consider the following equilibrium system:
250, +0,( 2 2850, WH@E 2 CHE) + 3, K, =28
. . . . . Initially, 0.4 mol of each substance is placed in a 1.0L container. Which of the followin
Initially, 1.6 mol SO, is placed ina 3,0L container. At equilibrium, [0,] = 0.15M. describes this system as it approaches equilibrium?
What is the value of K., ? =
[c,H,] * Forward Rate
A. 026 . —
B. 12 A. increases decreases
C. 40 B. increnses increases
D. 43 C decreases decreases
D. decreases Increases
Al )
B.2 A.
C.3 g- ';’
D.4 .
D.4

25.
Consider the following equilibrium equation:

Hy(g)+ C,N,(g) 2 2HCN(g) K, =120

Initially, 0.86mol H,, 2.8mol C,N, and 1.6mo] HCN are placed ina 2.0L flask.
Which of the following is true?

Trial K «” K., so the reaction proceeds to the left.

L)

Trial K, < K, so the reaction proceeds to the left.
Tral K e K o 50 the reaction proceeds to the right.
o

Do >

Trial K > K,, so the reaction proceeds to the right.
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