Equilibrium (#11-1)
Models of equilibrium

Als}+2B(g) + Clg) «> +D{) + F{g)
1. Write a Kc expression for this reaction above.

T
i

2. Write a Kp eﬁb}essmh for the reaction af:i)pye..

3. Fill out'the chart below for the reactior’i”’afj"b‘ve. T
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4.  Alg) <> Clg) +2D(g)
A sample of “A” is placed in a vessel and the
reaction occurs until equilibrium.

a. Label line for each chemical it represents.

b. Label when equilibrium is established.

¢.  Write the Kc and Kp expressions for this
reaction.

d. Complete the following part
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{#11-1)
introduction to Completion vs. Equilibrium

Completion:

.5 grams of methane burns in excess Oz to produce CO; and Hx0.

1.  Write a balanced combustion reaction with an [SE table showing stoichiometry
R ” I . é.""“-'-v.k,.j?

S L J—

4, Draw a graphical representation of this process?

a. Write out the equilibrium expression Ke.
b. Determine the value of K. L

A chemical process of Apg + 2Baq$> 2C. 5y A and B both start at a concentration of .5M and when the
process has come to equilibrium 20% of A is converted.

5. Write the equilibrium expression for this reaction.

P —

A

6. Determine Kc for this process.




8.

Riaq) € Pag)

11. Using the graph draw an arrow on the gauge indicating placement of equilibrium ratios.
Draw an arrow on the graph to the right for both reaction Quotient and K. [A <> B]

[A]




{#11-1)
Can | determine the extent (favorability) of a chemical reaction?

Write the equilibrium expression for the following chemical reactions.
1. For each of the following, provide a K¢ and a Kp expression.

a. Afag) +B(s) <> C(g)

it

b. 2A[s)+ B(g) <> 2C(g )

Reaction Extent

2. Areaction that goesto greatly to extent p(oduces alot of s o {1, m—
(producbs/ reactants) E ' o

Reaction A{s) + Blag) <> 2C(aq)
a. Top beaker hasa K=1.0 E-10 #4:
bh. Bottom beakerhasak=1.0

5.

Draw the beaker at equilibrium




Quiz 1 topic Reminder
| understand the value of K and can generate an equilibrium expression

{(#11-1} 1 understand the value of K and can generate an equilibrium expression

(#11-1a)
- | can write an equilibrium constant expression Kc or Keq
- | can write an equilibrium constant expression Kp {partial pressures.}
- | can write an equilibrium constant expression for solubility Ksp.
(#11-1b)
“ - 1can explain how the value of the equilibrium constant (k) relates to the extent of the
reaction.
{#11-1c)
- | can calculate a new K value from an old K value if the reaction is altered (Altered
means reversed or coefficients are a multiple of the original.)
(#11-1d)

- I can specifically model an equilibrium system using particulate diagrams.
- | can determine if a reaction is at equilibrium.

Alaq) + B(s) € 2C(g)

1. Write the equiliprium expression
a. Ke= L7

2. Ina2lridged vessel, 0.2M A and solid B are added. Since the reaction is slightly product
favored, draw a graph below and ridged container representing the reaction at equifibrium.

3.
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(#11-2 #11-1)
Modeling and determining equilibrium of solubility

You take a sample of salt (table) and you start to dissolve it in
water. You continue to add and stir the solution. After a perlod
of time it appears solid is forming on the bottom., oy

a.  Write the solubility equation.

b. This chemical reaction goes to (completion/t.me’q’ijsi"li_b'fr'i‘lj_r_'ﬁ)'"\-.

[PaAjossIp]

¢. Tothe right draw a picture of table salt dlssol\nng The
reaction gets saturated at time X.

d. A student hypothesizes that stirring | mcreases solub;hty
Conﬁrm or counter thns statement K

f.  Draw the picture of table salt in the beaker to the right at time X.

A student dissolved Ag:S04 in 100mL of water. The student added 5g of silver
suifate to the solution and measured the concentratlon of 504'2 to be 0.0135M.
Answer the following guestions.

a. Draw the beaker




Answer the following guestions,

Two salts are dissolving, AgBr (Ksp_— E-13} and AgCl ( Ksp 1.6E-10),

Write out the dtssol\nng equatmn for each

a.

The lead ion has a

A student comes across a solution that is saturated solution of lead{ll) chloride
concentration of 1.5E-5M. Answer the following questions

a. Write out the solubility reaction.

h.
¢. Draw a picture of this reaction mixture.
s ot e i "-‘"
d. What is the concentration of the Chloride ion?
W}'LQ L ’ %
e. Whatis the equilibrium constant for this reaction?
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(#11-2)
Equilibrium: Concentration Determination

1.(brown574) For the Haber process, Nagg) + 3H, <2NHsg K, = 1.45E-5 @ 500°C. Inan equilibrium mixture of the three
gases, the partial pressure of Ha is 0.928atm and that of N2 is 0.432 atm. .
a. Write the equilibrium expression for the reaction. K ﬁﬂ% 7}}
P

T
4
o
%

1}

2. Nitrogen gas is mixed with oxygen gas to ﬁgom pitrogen mﬂnmﬂde
N, + 02 € 2NO Ke 4.1E-4

In a 2L rigid tank, 0.5mol of Nais mixed with O.86ﬁmol of Oz gas at 2000.X. The two gases react forming an equilibrium,

a. Write out the equilibrium expression.

i pees o 2o
C. Based upon the ssze of K the value of “x” is (blg, small very small)‘?

on CHag + H2Ogy + CO(g) + 3H1(g) has been used asa commer01a1 source of hydrogen At 15006°C,

The reversible reacti
' 0.300M, [Ha} = 0.800M,

an equ1hbr1um mixture of these gases was found to have the. followmg concentrations:, [CO] =
[CH.} = 0. A00M. At 1500°C Ke = 5.67 for thls reaction.
a. Write the equilibrium expressmn L =

o

e

/b,y If this reacnon went to completlon how b1g would “x” be? “x” is the variable in the ISE table. L

I,;; ‘%: :’ " o E ) ,‘ .
¢. Doéé this reaction go to equilibrium?

d. Approximate the size of “x”, can this value be igﬁored in the ISE table (use the short cut rule).

Solve for “x”, using the quadratic if you can. Otherwise set it up for the quadratlc

;,;e

What was the ethbrmm concentration of H2Oyg in this mixture?
= 7.

= o>+ 2H




(#11-2)
Equilibrium: K Defermination

1. (brown570) A mixture of Hydrogen and nitrogen in a reaction vessel is allowed to attain equilibrium at 472°C. The
equilibrium mixture of gases was analyzed and found to contain 0.1207M Ha, 0.0402M Na, and 0.00272 MNH;. From

this data calculate the equilibrium constant Ke for Nag) + 3Hzg) <+ 2NHsg

3. A reaction m1xture of three gases, A, B, and C are all 1.0 M at 200K The reaction below runs for a peried of time and
* forms an equilibrium balance where a liitle solid formed on the bottom. The concentration of A at equilibrium is .5M.

a.  Write the equilibrium expression.
b. Complete an ISE table below the equation.
C. Determme K.

7 4. The following reaction goes to equilibrium at S00K.
Original pressure of A is .55atm and reduces to .15atm at equ111br1um_. :
a. Write the Kp equilibrimn expression. :

b. Complete an ICE table below the reaction.

¢. Determine Kp.

d. (Challenge) If the container is 1L in size, determine the mass of C (carbon} produced at equilibrium?




Reaction Quotient

How do you predict which direction a reaction will proceed to reach equilibrium?

Why?

When a reaction reaches equilibrium there must be some non-negligible amount of every species in the
reaction, otherwise the reaction cannot react in both directions. Knowing this, it is very easy to predict
which direction a reaction will go to reach equilibrium when one of the components of the reaction has
an initial concentration of zero. Many of the problems you have worked with thus far have some compo-
nent ar zero concentration, but real life does not work that way. Most of the time, the reaction in question
has some measureable amount of every species. Deciding which way the reaction will go to reach equilib-
rium then becomes more challenging.

Model 1 — A Theoretical Equilibrium

Tital 1 Alg + B(g < C(g Tiial 2 Alg) + B(®) < C(g)
Initial 1,000 M | 1.000M | 1.000M | | Initial 2.000M | 0500 M | 0.500 M
Change «—— Change FEa—

Equilibrium | 1.464 M | 1.464 M | 0.536 M | | Equilibrium | 2.150 M | 0.650 M | 0.350 M

Trial 3 Alg + B(g) <> Clg) Trial 4 Alg) + Bl < C
Initial 1.000M | 0500 M | 1500 M Initial 1.600M | 1.000M | 0.400 M
Change e Change no w “/
Equilibrium | 1.864 M | 1.364 M | 0.636 M Equilibrium | 1.600 M | 1.000 M | 0.400 M

Trial 5 Ag) + B(g) « Clg) Trial 6 Alg) + B(g) «— Cly
Initial 1.400 M | 1.200M | 0.400 M Initial 0750 M | 2.000M | 0.250 M
Change T Change ———
Equilibrium | 1.388 M | 1.188 M | 0.412 M Equilibrium | 0.675M | 1.925M | 0.325 M

1. Examine Model 1.

a. Write the theoretical chemical reaction that is used in the trials of Model 1.

b. I 0.50 M of reactant A reacts, predict the change in concentration of B.and C. o :

Reaction Quotient 1




3. InTrial 1 of Model 1 there is an arrow in the “change” section of the table.

a. Explain what that arrow represents.

o

4. With your group, determine which direction each of the other trials in Model I reacted to reach
equilibrium. Indicate that direction with an arrow in the “change” section of the table.

Model 1 reach equilibrium? Justify your answer with evidence from Model 1.

s ‘“1 ot 2k w7
- b ) " g, Foe
Qv « : F=

6. According to Model 1, are the final concentrations of all species in the reaction the same when
the reaction reaches equilibrium, regardless of the initial concentration?

7. Does the reaction in Modet 1 always proceed in the forward direction when there are more reac-
tants than products? Justify your answer with evidence from Model 1.

i

9. Discuss with your group how you could determine the equilibrium constant, K., for the reaction
in Model 1. Divide the work among group members. Use data from multiple trials to calculate
the equilibrium

onstant for the reaction and determine the average. Show all work.

o

POGIL™ Activities for AP* Chemistry




Read This!

The key to knowing which direction a reaction will need to proceed in order to reach equilibrium is
knowing if you have too much reactant or too much product compared to the equilibrium state. Keep in
imind, however, that there are many combinations of reactant and product concentrations that constitute

an equilibrium state.

Model 2 — Comparing Q and I("-fi

Trial Rea;tion Equilibrinm Direﬁtiog to
Quotient, Q Constant, K, Equilibrinm
2 e
3 o
4
5
6 .

10. Fill in the Equilibrium Constant column in Model 2 ﬁ.sing data from Model 1. {

11. Fifl in the Direction to Equilibrium column in Model 2 using data from Model 1.

Read This!

The reaction quotient for a reaction is the ratio of products to reactants, similar to the equilibrium
constant. The difference is you calculate the ratio with initial conditions.

[cl., [l

K, = — ~
! [A] g [ B] o _ [A] initial [ B.] initial

12. Calculate the reaction quotient for each of the trials in Model 1 and record the data in Model 2
in the appropriate column. Divide the work among group members. Show your work below.

Reaction Quotient




Consider how the concentration values in the reaction quotient change when the reaction pro-
ceeds in the forward direction. ==

.»«f

a. Does the numerator increase or decrease? R

A

5_.«& Ea

c. Overall, does the @ ratio increase or decreasc when the reaction proceeds in the forward
direction?

Consider how the concentration values in the reaction quotient change when the reaction pro-
ceeds in the reverse direction. &=

a. Does the numerator increase or decrease?

¢. Overall does the @ ratio increase or decrease when the reaction proceeds in the forward
direction?

15. Fill in the Q versus K, column in the table in Model 2. Write Q> K., Q<X or Q=K

_16. Complete the following statements,

more in (the forward, the reveréé“

S

1n (the forward

the reverse, neither) direction to reach ethbnum

c When the reaction quotient is equal to the equilibrium constant, the reaction proceeds more
in (the forward, the reverse, ,nfxthe ) direction to reach equilibrium.

POGIL™ Activities for AP* Chemistry




17. Consider the following reaction.
280,(g) + O,(g) <= 2S0s(g) K., = 3900 at 2000 K

a. Wrire the equilibrium constant expression for the reaction.
P

fan

¢. A reaction vessel contains 0.150 M sulfur dioxide, 0.150 M oxygen and 2.000 M solfur triox-
ide. Predict the direction the reaction must shift to reach equilibrium. Show a calculation to
justify your answer.

18. Consider the following reaction.
2HI(g <= Hi(g + L(® K, = 025at25°C

A reaction vessel contains 0.500 M hydrogen, 0.500 M iodine vapor and 0.750 M hydrogen
iodide. Predict the direction the reaction must shift to reacr equilibrium. Show a calculation to
justify your answer.

i
I

Reaction Quotient 5




{#11-3)
Where am | and where am | going?

3
,r ,@,

The beaker below lsan equilibrium expressien. Answer the following
guestions. Reaction is being run at 25C.

a. Write the equil_ibriurp e;gpression for this reaction.
b.
c.
d.

e. Whatis the only way to change the eqwllbrlum constant‘-’

; ‘- ; L ‘
Lk Y "-?“"fk ¥

To the right is another beaker with the same regction as above at
25C,
a. What is the K for this reaction?

b. Each letter represents a 0.1M concentration, Determine the
reaction quotient or this reaction.

c. Is this reaction
i. Atequilibrium? {0

ii. Too much reactant?
iii.” Too much product? ™,

d. Giventime all reactions will achieve equilibrium. To achieve equilibrium this reaction will

i. Stay where lt]S

S Lodse product and gam reactant
iii. Logise reactant and gain product.




3. To the right is another beaker running the same reaction at the y . ey
. + ol 01 €

same temperature. A(aq) 8(3{:{) e G(

a. Whatis the Kvalue for this reaction? -

s .

b. What is the reaction quotient for the reaction to the right?
(each letter represents 0.1M} A

c. s this reaction . B

At equlilbrlum? o

11 Too much reactant? B A

jiil. Too much product? k

d. Giventime all react:ons WI|| achieve equilibrium. To achieve equilibrium this reaction will
"'St“ay where |t JS

i | Lo?sjse product and gain reactant

iii. Lodse reactant and gain product. i ;

4. To the right is another beaker running the same reaction at the same temperature

a. What is the K value for this reaction?

b. Whatisthe reaction quotient for the reaction to the right? \

(each letter represents 0.1M) :
e 04 e C —1

c. Isthis reaction
i. At equilibrium?

ii. Too much reacte)rjt? ! C
il Too -much roduct?.” ' C
MPWN o "
d. Given time all reactions will achieve equitibrium. To B C

achieve equilibrium this reaction will 5%. ' j
i. Stay where it is. e
!_odse product and galn reacta nt

iif. Lodise reactant and gain product.

5. What can change if we alter the temperature?




Q3 #11-3
I know how a reaction will proceed when approaching equilibrium?

(#11-3} | know how a reaction will proceed when approaching eguilibrium?

a. (#11-3al) ! can solve for a reaction guotient,

b. (#11-3a2)1can relate reaction quotient to equilibrium constant to judge how a reaction will
proceed to get to equilibrium. (Qvs. K) {note: willa precipitate form?)

€. {#11-3b1) | can determine if a stress {change) actually alters the equilibrium position.

d. (#11-3b2) | can determine how the reaction will change if the reaction mixture was altered
from equilibrium to get back to equilibrium (Le Chatelier's principle)

Practice question

B

Alag) + B(s) - 2C{aq) K= 10 |
G B T Apmornimrd

In a beaker a 0.5M [A] is placed with excess B and 0.5M [C] and allowed to react,

ey

a. What s the reaction quotient?

b. How will the value of Q change as the reaction approaches K? ¢ S
€. What will happen the concentration of each chemical as the reaction shifts to equilibrium?
{place an arrow up or down) [A] g Bl i [

Fe’*(aq) + SCN(aq) e FeSCN**(aq)
(colourless) {red)
This reaction is at equilibrium and the beaker appears mostly clear.

Ry

a8 What can you say about the relative value of K? y

b. Fe* is added to the solution causing the solution to turn slightly red, Why?

'y b .
! Pl 1 el

wasdn

o e gy
Voaasll Uia

€. Inwhich direction will the reaction shift based upon the following stress?

i. Addition of SCN- ==&
ii. Removal of FeSCN2+ %3
fii. Addition of solid iron. #

Addition of heat causes the solution to turn from clear to red.

. Is this reaction exothermic oz;*’éndotherwc__?

il. What happens to the size of k?




is found in great abundance in water. Refore the hydrogen can be
t be separated from the oxygen; the water must be split into Ha
n, but this requires very high temperatures.

4, (Brady655) Hydrogen, a potential fuel,
used as a fuel, however, it mus
and O». One possibility is thermal decompositio

Even at 1000°C, K¢ = 7.3E-18 for this reaction: 2H20@ « 2Ha + O

a. If a vessel has a concentration of 0.10M of every species, what is the reaction quotient?

dasit approaches equilibrium?

. %:—...w

c. If at 1000°C the H20 concentration in a reaction vessel is set initially at 0.100M what will the
. 'H concentration be when the reaction reaches equilibrium. A T

§ P

3 ) % Ea . ) ¥ ':u R e b
5 A mixture consisting initially of 3.00 moles NH;, 2.00 moles of Na, and 5.00 moles of Hp, in a
5 00 L container was heated to 900 K, and allowed to reach equilibrium.

2 NHx(g) S Na(g)+3 Ha(g) Ke=0.0076 @ 900K

a.  Write out the equilibrium expression. L

b. What is the value of Q7

¢.  Which way will this reaction procée& to approach K?

6.




(#11-3)
Honors Chemistry
Le Chatelier's Principle

Match the change to the equilibrium system below with the letter of the appropriate response.
Each letter can be used once, more than once, or not at all.

2502() + O2(g) < 250s(g) + heat

1. 02 is cdded to the sﬁ?em. a. The reaction shifts to the right.
i
%77 2 505 is added to the system. b. The reaction shifts to the left.

£'5;> ©== 3. The temperature of the systemis increased. ¢. No Shift.

. A catalyst is added to the system.

2. ™ 5 The volume is decreased.

¢

N U N W

o P i i
4 fam & ¥ $4.7

R W
gt et .

If the statement is true, write "true.” If it is false, change the underlined word or
words to make the statement true. Write your answer on the fine provided.

NH4Cl(s) + heat & NHs(g) + HCl(g)

. { 5. The above reaction is exothermic, £+ (i

v .4 6. The production of ammonia from ammonium chloride will increase

et

at higher TemperaTut;é;' W

4w 1L 7. For the above reaction at equilibrium, an increase in the
concentration of HC| causes a decrease in gaseous ammonia

concentration,

8. The following equilibrium may be established with carbon dioxide and steam.

AL

CO(g) + HO(g) « CO2(g) + Ha(g) + heat




(#11-3)
Equilibrium: Le Chatelier's principle

1.(brown580) Consider the following equilibrium NoOag INO2(g) AH = 58.0 kJ/mol In what
direction will the equilibrium shift when each of the following changes is made to a system at

equilibrium

a. addN20s —

b. remove NOy =%

c. increase the total pressure by adding N2
d. increase the volume -~

e. decrease the temperature, <

2.(Brady640) The air pollutant sulfur dioxide can be removed form a gas mixture by passing the gases

over calcium oxide. The equation is CaOg) + SOz (2) < CaSOg(s) If the reaction is currently at

equilibrium which means it looks as if the reaction has essentially ended... how will these alterations
affect the direction the reaction wﬂl shlft to return to equ,lhbnum?

a. Addition of CaQpy — o=t T AL e
b. Addition of SOz

c. Additionofa catalyst? B

d. Addition of additional 027 v 0 5

. (brady645) Consider the equilibrium PClg + ClZ(g) «» PCls (@ +energy, for which AH® = -88kJ.

How will the amount of Cl» at equilibrium be affected by a) adding PCl3 b) adding PCls ¢) raising
the temperature, and d) decreasmg the volume of the container? E. How will all of these changes
affect Kp ’ »

e

4. (brown373) At 448°C the equilibrium constant, Ke, for the reaction Hag + Ig@ + 2HIg is 51.

Predict how the reaction will proceed to equilibrium at 448°C if we start with 2.0E-Zmol of H,

1.00E-2 mol Hz and 3.0E-2mol of I, in a 2.0L container. In other words, which way will it shift,
products or reactants. . e




Predict the direction of equilibrium shift (right, i“ef*r, or no shift) if the
following changes occur: ' |

a.) The addition of more H20? s
b.) The removal of some Hz? —
src.) Raising the temperature? o
d.) Addition of a catalyst? e
e.) Increasing the volume?

9. What would be the effect of each of the following on the concentration of CO
(increase, decrease, or no effect) when the following stresses are placed on the
equilibrium involving the synthesis of methanoli?

CO(g) + 2Ha(g) = CH:OH(g)

a.) The removal of CH30OH? ~w,
b.) Lowering the concentration of Hz? S
¢.) The addition of a catalyst?

d.) Decreasing the volume?

10. A small percentage of nitrogen gas and oxygen gas in the air combine at the
high temperatures found in automebile engines to produce NO(g), an air

pollutant. :
Nz(g) + Oz(g) + heat < 2ZNO(g)

Higher engine temperatures are used to minimize carbon monoxide production.
What effect do higher engine temperatures have on the production of NO? Why?




&S
£

S

T -

<2, 2.25mol . d. .25 mol
b, 9775 mol e. .50 mol
c. 0.75mol

. (Ebbingi4.11)

. (ebbingl4.19)

Name
Kc/Kp Multiple choice

1. (ebbingl4.3)

The equilibrium expression for K, for the system
COzg + Calg) — CalOsg) is

a. [CaCO3l/[COz][Ca0] < d. 1[CO,]..
b. [CaCOs]/[CO2] e. [COz][Ca0]
c. [COq]
. (Ebbing 14.4)
In which of the following does the reaction go the least to completion (see the following K values)
a. 10E5 d. 10E-3
b. 10E3 & 10E-50
c. 10ED T i re
. (Ebbing 14.7)

Carbon disulfide and chlorine react according to the following equation:

CSag) +3Cla <> S2Cla) + CClagy

When 1.00 mol of CSz and 3.00 mol of Cl; are placed in a 2.00L container and allowed to come to
equilibrium, the mixture is found to contain 0.250mol of CCly. What is the amount of Clz at

equ:lhbnum?

Which expression correctly describes the equilibrium constant for the followmg reactlon‘?
ANHzg) + 502 < 4NOg) + 6H20(g)

a. K¢ =4[NHs] + 5[02)/6[H20] + 4[N O] K, = [H201°INOT* /[INH3]4 O,

b. Kc=6[H20] + 4 [NOV4INI]+5[0:] 6. Ke= [NHa]*[02]%/[H20]F[NOT*

c. Ke = [HO][NO}/NH;3][Oz]

Consider the reaction system
Bra(g) + Cla(g) <> 2BrCl{g)

At a given temperature. When the system is at equilibrium, the molar concentrations of Bra, Cl, and
BrCl are 0. 0060M, 0.0095M, and 0.015M, respectively. The value of Kc for this system is
a. 025 d. 353

{b. 39> e. 260




10.

S 3.1
. (ebbing14.25)

{ebbing14.21)
For the reaction system

2HI(g) < Ha(g) + 1g)

Kec= 0020 at 7'20416. If the initial concentrations of HI, Ha, and I are all 1.50B-3M at 720K, which

one of the following statements is correct?

a. The system is at equilibrium. /" d. The concentration of HI will increase.
~="" ag the system is approaching .=
equilibrium.
b. The concentrations of Hiand L will e The concentrations of Hz and I will
increase as the system is approaching increase as the system is approaching
equilibrium. equilibrium.

c. The concentrations ofHz and HI will
decrease as the system approaches
cquilibrium.
(ebbing14.22) For the reaction 2I123(g) < 2Hy(e) + Sa(g)

at a certain temperature Kc equals 4500. What will happen when 0.010 mol of H2S(g), 1.0 mol of
T, and 1.5 mol of Sz are added to a 2.0L container and the system is brought to the temperature at

which Kc = 4500.

a:" Nothing, the system is at equilibrﬂzm. & More S2 will be formed than Ha.

b More HzS will be formed. _e- The amount of H formed will be half

the amount of Sa.

(ebbing14.23) A 1.00 mol sample of HI is placed in a 1-L vessel at 460C, and the reactio.fl system is
allowed to come to equilibrium. The HI partially decomposes, forming 0.11 mol Hz and 0.11 mol I.
What is the equilibrium constant for the reaction? ./ 7 o | LT

 Ho(g) + () = 2HI() |
<a. 0.020° d 50 .
b. 7.1 o 65

Consider the equilibrium Na(g) + 3Ha(g) <> 2NHa(g) at a certaiﬁ'temperature. An equilibrium
mixture in an 8.001, vessel contains .800 mol Na, and 1.20 mol Ha. What is the value of K.?

a. 1.85 d. 75.8 e S (VT
b. 20.6 e. 119 :
c. 374




4Hazg T CSag <> CHaggy + 2HaS¢g

The system reaches equilibrivm according to the equation above, A mixture of 2.5 mol Iz, 1.50 mol CS;, 1.50 mol CH,4
and 2.00mol HS is placed in a 5L reactlon vessel. When equilibrium is achieved, the concentration of CH4 has become
0.25M.

Changes in concentration occur as this system approaches equilibrium. Which expressmn glves the best companson of
the changes in those concentration shown in the ratio below? -

A[H:ST/A[CS:]

.2 ]
+2 /-1

d -1/+1
-1/42

What is the change in the number of moles of H>S(g) present as the system moves from its original state to the
equilibriun described? o
a. -1.25 d. +25 e
“b. -50 7 e. +.50 '
e -258

When equilibrivm is achieved, the concentration of CHa has become 0.25M.

What is the number of moles of CSg(g) at equilibrium
a. 25 d 125
b. .35 e L7500

When equilibrium is achieved, the concentration of CH, has become 0.25M.

What is the concentration in moles per liter of H; at equilibrium? i
a. .3 d 25 w i
b, 70 e 35
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