Chemistry 12 Name: Q 5. Which procedure causes an increase in the value of Keq for the
Date: following reaction? 2 > (

Equlllbrlum Practice Test Block: Incresse  Co + 2 Hag = CHigpthelal = 7481
A.  Deerease the volume. EP
Multiple Choice: Increase the temperature. lCQ = = -
@ Decrease the temperature. 1 [2]

D 1. A system will proceed to equilibrium in an attempt to achieve a D.. Finely powder the C. sh&t n‘a\\'('
balance between

A. maximum enthalpy and maximum entropy. 6. Explain your answer to the question gbove:

B. minimum enthalpy and minimum entropy. l, v T P K)a\ S exo
C. maximum enthalpy and minimum entropy. h (\{_ _h Sidoe Sh‘ P{ ‘\' k‘- T.P -‘-% \J/
minimum enthalpy and maximum entropy. El .é‘“ ‘Q(\n\ Q\f 3 P
\

D 2. Consider the reaction: ?N'“ c\Ls
BaCO3s) + heat 5 BaOp + COzg ) ) o

Which of the following observations will indicate that the reaction has —a— 7. Consider the following eq‘“hbrfm:
most likely achieved equilibrium? Constonk Ceo + H20¢) = COzp + Hzg)

A. The mass of the system becomes constant. maehs:'ofic gis equilibriurr} will not shift when
B.  The concentration of BaO(s) becomes constant. P&?c.r‘\{g; ilhcatall}'St is .addded. .
. . e volume is decreased. €&—
fl}ﬂet 2:15 ;fe(;?;(:frf g? ‘?}f: rsr}lf(;(tj(.em becomes constant ColOUl', PH' \ D e e 0
—_— ' +0“Po ?f‘ sSsurc D. the temperature is increased. Don4 Now l‘(\ endo |exo
E S 3. Considey the following reaction at equilibrium: B der the eduilibri low:
L+ CO2 + NOg S NOzg + COg AH = +82K] 8. Consider the equili rlunge ow: 2

N2@g)™+ 2 O2(9) = 2 NOz(g

When the volume of the system is increased, the

hich procedure will cause this equilibrium to shift to the left?
A.\ A decrease in the temperature.

=~ Anincrease in the temperature. ey . .
C A decrease in the volume of the system A.  equilibrium shifts left and the [NOz] increases.
D. A e O the systerr.l equilibrium shifts left and the [NO:] decreases.

' ' C.  equilibrium shifts right and the [NO:] increases.

B 4. Quicklime (Ca0), is produced from limestone (CaCOs), according to D. equilibrium shifts right and the [NO] decreases.

the equilibrium reaction: _—>
q hfht + CaCOsy S CaOy + C\DZ@ 9. Explain your answer to the question above:
Which of the following procedures results in producing the maximum -V T / P \\/

quantity of quicklime?

- Sh& R svde W/ Mot ?w\\'c—hs
A.  Lower the temperature and allow CO2) to escape.

@ Raise the temperature and allow CO2(g) to escape. - S({\;G l!‘?‘k

C.  Lower the temperature and finely grind the CaCOs.
D.  Raise the temperature and finely grind the CaCOs. - [ N 2 3 , [ 02 -3 1\
- [Np, DL



B 10. Consider the following equilibrium: E 13. Given the following system: ——)

L + 2 Hzg) = CHay 2 C04%(aq) + 2F+(aq) 5 Cr207%7@q) + H200
The equilibrium constant expression is Which of the following chemicals, when added to the above system at
[CH,] equlhbrlum would result in a decrease in [C1‘O42
A K =——"— A.  NaOH &——

“ [Hz] HN03

@ Ko = [[;Hfz] D. Na C"o‘!z- ,\

Crzo

[CH,] ( i
eq : 14. Given the following equilibrium system:
[CIIH, ] Bragg) SBer)
[CH,] The equilibrium constant expression for the above system is:
- 2 Br
" [ClH,] Ak, = Phol

. [BrZ(g)]

D 11. Consider the following equilibrium: .
\qak + B Kgq =[Bryy]

PCls) = PClzg) + Clzgy

T t K @ K :
emperature eq eq =
[Bryg) ]
227°C 2.24 D. K¢ =[Bry,) I[Bry, ]
486°C 33.3

The increase in Keq shows that the

A.  equilibrium shifts left and the reaction is exothermic.

B equilibrium shifts left and the reaction is endothermic.
equilibrium shifts right and the reaction is exothermic.
equilibrium shifts right and the reaction is endothermic.

O

+ 6 Hz) = 4 PH3y)
Which of the following changes would€ause the above system to shift
right?

C 12 Consider the following system: 5 G > '-(

A.  Add more Pa. (So\i 0‘}
B. Add a catalyst.
@ Increase pressure.
D Increase surface area. ( So\i &)



c

four different temperatures. The results are displa

graphs:

15. Consider the following equilibrium system:
@ 2 Hl)

Hzg) +
The percent of Iz, (by volume) is determined in the ;fpve equilibrium at

d in the following pie

Percent of Iz (shaded area) at different temperatures:

Temperature |

Temperature Il

Temperature 111

Temperature [V

From this data, the Keq value for the above equilibrium is largest at
—

temperature
AL

1L
C. II1.
A

e

16. Explain your answer to the question above:

LN—%& kei Cavours Fmoluc\:s

M = smallest [Izj
- logest [Poducts)

e
f Ze3

A 17. Which of the following equilibria, all at the same temperature,

favours the products to the GREATEST extent?

O Hzg) + I2¢9) 52 Hlg) Keq=5.5x 101
N2gg) + 0209 % 2 NOgy) Keq = 8.7 x 10-2
2 HClg) = Hzg) + Clzg) Keq=1.5x103

D. COz(y) + Hz() 5 COy) + H20() Keq=1.6x101

18. Explain your answer to the question above:

Losrgest Kaq/ valu

k€1 « [Peduets?)
C Raoctonts’)



Problems:

1. , Given the following reaction at equilibrium: 3
k o+ Oz(j\ + ZCO ) + CaFOs(s) s Ca‘p(s) +3C4)}(g) AH = +110K]J
For a) to d) below will the equilibrium shift left or right or not change if... (6 marks)
a) container volume is increased? No shiét
b) some CaCO@is removed? No sh.ft
c) temperature is increased? ?igb‘+
d) COzg is added? Lo
e) will Keq increase, decrease or not change if COz(g) is added? NS C\'\M\ai
f)  will Keq increase, decrease or not change if temperature is decreased? DQCFCA se

2. Consider the following equilibrium system:

Fe3*aq) + SCN-@q S FeSCNZ*aq) {;eJ;\
light yellow colourless blood-red r

Cooling the equilibrium changes the colour from yellow to red. What effect will the decrease in temperature have on

Keq? Explain, using Le Chatelier’s Principle. (2 marks)

- Mofe r2d ceans shift noht
AT *e’“f L : shi (\'3‘/\* Moy (XA 1S exd

-1 R)L

T

3. The following graph represents concentration changes versus time for the equilibrium reaction:
2NOz@) 5 N204g) + Energy

120

100 N20O4

80 S N—_
g
[=]
g 60
= ’\ —
= {/ y\\NQz .

20 \uV/

0
0 5 10 15 20 25 30 35
Time (min)
a) Atwhattime is equilibrium initially reached? 5 (1 mark)

b) Explain the changes that occur between 10 and 20 minutes. Indicate the stress applied and how the system
responds. (2 marks)

- NO, added
- S\ ﬁj\f\T

c) Ifthe temperature of this system was increased at 20 minutes, sketch directly on the graph how the
concentrations of both substances would change. (2 marks)

(ses amr“\



4. At 250°C, Keq for the following reaction is 5.83 x 102,
2 S02(g) + O2(9 = 2 SO3(g)
If the equilibrium concentration of SOz is 0.012 M and that of Oz is 0.049 M, what is the equilibrium concentration of

S03 at 250°C? (3 marks) 2
Ke q= _[ S037)
[Se0' [0,
(D"
(0.012)" (0.4 )

= 583

£g&3

sc = [SD3) =0.0byM

5‘ Consider the following equilibrium system:
Hz + IS 2HIg Keq=7.1x 102
0.10 mol of each of the three gases in the above system are placed in a 1.0 L container and allowed to come to

equilibrium,
a) Will the reaction proceed forwards or backwards? Show evidence with a calculation. (2 marks)
2 2
[R17) (0.10) Tral < Actva |
-

Taad l((:?/ =

O 000" Towt cant |

b) What will be the equilibrium concentration of all 3 gases? (4 marks)

= 2HL
O.10M

+2>c

[H,)=[I,)=0.011
(:{.(]'_\ = 0.28M




é. In a 1.00 L container, at equilibrium, the reaction below:
N202¢g + H2 S N20 + H20(

was analyzed and found to contain 0.200 mol of N202, 0.300 mol of Hz, 0.500 mol of N20, and 0.500 mol of H20. If 0.100
mol of N20: is added, what will the ney equilibrium concentrations be of both products?

(5 marks) eq = (6.500) 47

(0.200) (0.%00)

0.500M 0.500

C -x -Xx + o +¢

6 0.300 -X 0-300"‘!}0-500“‘>f 0. S0 +X¢
(0.500 +x)* ﬁ
(0.300-x32 < A7

0 _500+><
o0 - © 2042

N

0-bV7L -2.042x =0.500+

-0bi126 4 - 0.6126
-3.60472x = -0.112L
- 30u2 —3.0472

X = 0.03%10

[N20—3= [szj

=0.500 +0.0370
=0.537M

——/\

ﬂ. A reaction mixture contained 0.240 mol of NO, 0.0860 mol of Oz and 1.20 mol of NOz when at equilibrium in a 2.00L
bulb. How many mol of Oz had to be added to the mixture to increase the number of moles of NO2 to 1.28 when

equilibrium was re-established?

(5 marks)

[NO)=0.120M [0,)=0.0U30M [N0;)=0.500M

2NO 4 0, £ 2N0,
O& 0.120M [0.0usom | 0. Loam

\
C -0.0UucM™ [0.00M [+0) olyom
Z 0.08om |0.0230

2NO@+02@¢95= 2NO02(g Kei

- (O.E,oo} ¢
(0.(2“\2 (0.0‘-(30)
= 5g |

(0.t40) ©
(0.080)2(0.0234x) -

54|

X =0.08372M

| L = ° O. 17 Mol




