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The Model: Reaction Rates

Time (s) | [H,](M) A[H,J(M) | Rate = — A[H,]/At(M/s)

0.000 1.000

| -0.181 0.0181
10.000 0.819 | -0.149 0.0149
20.000 0.670 ! -0.121 0.0121
30.000 0.549 | -0.100 0.0100
40.000 0.449 ! -0.081 0.0081
50.000 0.368 } -0.067 0.0067
60.000 0.301 } -0.054 0.0054
70.000 0.247 ! -0.045 0.0045
80.000 0.202 } —0.037 0.0037
90.000 0.165 | ~0.030 0.0030
100.000 0.135

Use the table, which shows how H» concentration changes over time for the reaction Ha(g) + I2(g) «» 2HI(g), to
answer questions 1 through 6.

decreases

1. The concentration of H» (increases, decreases) as time increases.

directly

2. Concentration and rate are (directly, inversely) proportional, so the forward rate

is decreaSIng (increasing,

decreasing) over time.

a

3. What is happening to the concentration of the product HI(g) over time?
a. Increasing
b. Decreasing
c. Remaining the same

4. What is happening to the rate of the reverse reaction over time? a
a. Increasing
b. Decreasing
c. Remaining the same

Increases

5. Increasing temperature (increases, decreases) the kinetic energy of molecules, which

Increases

(increases, decreases) their speed. This means that molecules can collide




more higher

(more, less) often with (lower, higher) energy.

decrease

6. General rule: Reaction rates (increase, decrease) as concentration decreases and

increase

(increase, decrease) as temperature increases.

The Model: Dynamic Equilibria

A reversible reaction

w + — @®
Ha(g) + 1x(g) 2 HI(g)
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Use the pictures of the reaction of Hx(g) and I>(g) and the concentration vs. time plot to answer questions 7
through 12.

7. The left side of the concentration vs. time plot shows concentrations before dynamic equilibrium has

changing

been established. The concentrations are (changing, remaining constant) as time

proceeds.

8. The right side of the plot shows concentrations after dynamic equilibrium has been established. The

) remaining constant ) o )
concentrations are (changing, remaining constant) as time proceeds.




are not

9. The concentrations of Ho, I>, and HI (are, are not) the same at equilibrium.

10. The equilibrium constant, K, provides a ratio of reactants to products at equilibrium under the specified
conditions:

[HI]?
[H][1,]

Calculate the equilibrium constant for this reaction given that [H2] = 1.316, [I] = 0.316, and [HI] =
4.368.

45.9

K =

4.368"2/(1.316%0.316)

11. The equilibrium constant for the reaction in number 10 is

greater than

(greater than, less than) one, so the

reaction is p rOd uct (product, reactant) favored.
Equilibrium
Forward Rate
12. General rule: Based on the picture to the right, at
&
equilibrium, forward and reverse reaction rates are &
mte
eq u al (equal, not equal) at equilibrium, and time
Reactants
. not equal E
concentrations are usually (equal, not g
equal). <
Products

time



Skills Practice

13. The same gas-phase reaction was run in two separate flasks. Flask A had twice the volume of flask B.

Both flasks started with the same number of moles of each reactant. Which flask contained the reaction

flask b

with the fastest rate?

14. The same aqueous reaction was run in two separate flasks. The concentrations of the reactants were the

same in both flasks at the beginning of the reaction. Flask A was in an ice bath, while flask B was at

flask b

room temperature. Which flask contained the reaction with the fastest rate?

15. A reaction’s rate was measured at 15 and 25 seconds. At which time point was the reaction the slowest?

25 seconds

16. Write the equilibrium expression for each reaction:
a. SbCls(g) <> SbCls(g) + Cla(g)

K = [CI2][SbCI3]/SbCI5

b. 2CO(g) + O2(g) «> 2COx(g)

K = [CO2]"2/[CO}*2[02]

c. 2HaS(g) <> 2Ha(g) + S2(g)
[H2]"2[S2]/[H2S]"2




17. Label each equilibrium constant as product-favored or reactant-favored:

. k—34x 104 F€ACtaNt-favored

b k=52 100 Product-favored

18. Consider the reaction of carbon monoxide and hydrogen gases to form methanol gas:
CO(g) + 2Ha(g) «» CH30H(g)
The concentrations at equilibrium are [CO] = 0.105 M, [H2] = 0.114 M, and [CH30H] = 0.185 M. What
is the equilibrium constant?

136

K = [CH3OH)/[CO][H2]"2
K = 0.185 M/0.105 M*0.1142

19. Consider the reaction of sulfur dioxide and oxygen to form sulfur trioxide:
2S0x(g) + 02(g) «> 2S03(g)
The equilibrium constant is 4.34 at 600°C, and the equilibrium concentrations of Oz and SO;3 are 0.125
M and 0.391 M, respectively. What is the equilibrium concentration of SO under these conditions?

0.531 M

K = [SO3]"2/[SO2]"2[02]
4.34 = 0.391/2/[S02]*2[0.125]
[SO2]"2 = 0.391/2/4.34*0.125




	The Model: Reaction Rates
	The Model: Dynamic Equilibria
	Skills Practice

	Name: Answer Key
	UGA myID: 
	1 The concentration of H2: decreases
	2 Concentration and rate are: directly
	is: decreasing
	3 What is happening to the concentration of the product HIg over time: a
	4 What is happening to the rate of the reverse reaction over time: a
	5 Increasing temperature: increases
	increases decreases their speed This means that molecules can collide: increases
	more less often with: more
	lower higher energy: higher
	increase decrease as concentration decreases and: decrease
	increase decrease as temperature increases: increase
	changing remaining constant as time: changing
	changing remaining constant as time proceeds: remaining constant
	are are not the same at equilibrium: are not
	4368: 45.9
	undefined: 4.368^2/(1.316*0.316)
	greater than less than one so the: greater than
	product reactant favored: product
	equal not equal at equilibrium and: equal
	equal not: not equal
	with the fastest rate: flask b
	room temperature Which flask contained the reaction with the fastest rate: flask b
	undefined_2: 25 seconds
	SbCl5g  SbCl3g  Cl2g: K = [Cl2][SbCl3]/SbCl5
	b 2COg  O2g  2CO2g: K = [CO2]^2/[CO]^2[O2]
	2H2Sg  2H2g  S2g: [H2]^2[S2]/[H2S]^2
	K  34 x 104: reactant-favored
	b K  52 x 102: product-favored
	is the equilibrium constant: 136
	19 Consider the reaction of sulfur dioxide and oxygen to form sulfur trioxide: K = [CH3OH]/[CO][H2]^2
K = 0.185 M/0.105 M*0.114^2
	M and 0391 M respectively What is the equilibrium concentration of SO2 under these conditions: 0.531 M
	undefined_3: K = [SO3]^2/[SO2]^2[O2]
4.34 = 0.391^2/[SO2]^2[0.125]
[SO2]^2 = 0.391^2/4.34*0.125



