Ch 13-15 Practice Test     AP Chemistry     2013
1. What is the relative order of freezing points of these three substances?

I.
Water

II.
0.1 M aqueous ammonia solution

III. 0.1 M aqueous ammonium chloride

A) III < II < I

B) II < III < I

C) II = III < I

D) II < III = I

E) I < II < III

2. Consider a 0.50 M solution of each of the following salts. Which will have the lowest freezing point?

A) NaCl

B) MgCl2

C) K2SO4

D) Cr(NO3) 3

E) CaSO4

3. The dissociation of XY molecules, as shown below, occurs at a temperature of 800 K. The rate constant, k = 6.0 x 10-3 s-1.

2XY(g) ( X2(g) + Y2(g)

What is the reaction order?
A) 0

B) 1
C) 2
D) 3
E) 4

4. For a first-order reaction of half-life 75 min, what is the rate constant in min-1?

A) (0.693)/75

B) (0.693)/1.25
C) (0.693)(75)
D) 75/(0.693)
E) 0.693

5. For the chemical reaction, PCl3 (g) + Cl2 (g) (( PCl5 (g), ΔHorxn= -92.6 kJ

Which conditions favor maximum conversion of the reactants to product?

A) high pressure and high temperature

B) high pressure and low temperature
C) low pressure and low temperature
D) low pressure and high temperature

E) adding a catalyst
6. Which of the following equilibrium constants indicates that its corresponding reaction goes nearly to completion?

A) Kc = 1.0 x 10-2 

B) Kc = 1.0 x 10-8
C) Kc = 1.0 
D) Kc = 1.0 x 102
E) Kc = 1.0 x 102

7. Ammonia is placed in a flask and allowed to come to equilibrium at a specified temperature according to the equation.

3H2 (g) + N2 (g) (( 2NH3 (g)

Analysis of the equilibrium mixture shows that it contains 3.00 atm NH3 and 1.00 atm N2. What is the value of the equilibrium constant, Kp?

A) 0.333
B) 27
C) 3.00 
D) 0.25
E) 0.50

8. The mechanism below has been proposed for the reaction of CHCl3 with Cl2. 

Step l: Cl2 
Step 2: Cl(g) + CHCl3(g) → CCl3(g) + HCl(g) slow

Step 3: CCl3(g) + Cl(g) → CCl4(g) fast

Which of the following rate laws is consistent with this mechanism?

A. Rate = k[Cl2]

B. Rate = k[CHCl3][Cl2]

C. Rate = k[CHCl3]

D. Rate = k[CHCl3]/[Cl2]

E. Rate = k[CHCl3][Cl2]1/2
13. For the following reaction: NO2(g) + CO(g) → NO(g) + CO2(g), the rate law is: Rate = k[NO2]2. If a small amount of gaseous carbon monoxide (CO) is added to a reaction mixture that was 0.10 molar in NO2 and 0.20 molar in CO, which of the following statements is true? 

A. Both k and the reaction rate remain the same.

B. Both k and the reaction rate increase.

C. Both k and the reaction rate decrease.

D. Only k increases, the reaction rate remains the same.

E. Only the reaction rate increases; k remains the same.

14.  The table below gives the initial concentrations and rate for three experiments. 
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The reaction is CO(g) + Cl2(g) → COCl2(g). What is the rate law for this reaction?

A. Rate = k[CO]

B. Rate = k[CO]2[Cl2]

C. Rate = k[Cl2]

D. Rate = k[CO][Cl2]2
E. Rate = k[CO][Cl2]

15. When the concentration of H+(aq) is doubled for the reaction H2O2(aq) + 2 Fe2+(aq) + 2 H+(aq) → 2 Fe3+(aq) + 2 H2O(g), there is no change in the reaction rate. This indicates 

A. the H+ is a spectator ion

B. the rate-determining step does not involve H+
C. the reaction mechanism does not involve H+
D. the H+ is a catalyst

E. the rate law is first order with respect to H+
16. Consider the following reaction at equilibrium.

2CO2(g) (( 2CO(g) + O2(g)
ΔH° = -514 kJ

Le Chatelier's principle predicts that the equilibrium partial pressure of CO (g) can be maximized by carrying out the reaction __________. 

A) at high temperature and high pressure 

B) at high temperature and low pressure 

C) at low temperature and low pressure 

D) at low temperature and high pressure 

E) in the presence of solid carbon

17. The Keq for the equilibrium below is 0.135 at 700.0 ° C.

SO2(g) + ½O2(g) (( SO3(g)

What is the value of Keq at this temperature for the following reaction? 

2SO3(g) (( 2SO2(g) + O2(g)

A) 54.86 

B) 5.49 

C) 7.86 

D) 15.46 

E) 8.93 

Free Response Questions

1. The molecular formula of an unknown compound is determined by combustion analysis and freezing point depression. A solution containing 0.496 g of benzoic acid, C6H5COOH, and 25.0 g of camphor, C10H16O, freezes at 173.3 oC. The freezing point of pure camphor is 179.8 oC. An unknown molecular compound is found to contain 80.77% C, 3.846% hydrogen and 15.38% oxygen. A solution consisting of 0.243 g or unknown compound and 15.1 grams of camphor melts at 176.7 oC.

a) What is the empirical formula of the unknown compound? 

b) What is the freezing point constant for camphor? Specify the units. 

c) What is the concentration of the unknown compound in camphor in units of molality? 

d) What is the molar mass of the unknown compound? 

e) What is the molecular formula of the unknown compound? 

2. A 40.0 g sample of solid ammonium carbonate is placed in a closed, evacuated 3.00 L flask and heated to 400 oC. It decomposes to produce ammonia, water, and carbon dioxide according to the equation:

      (NH4)2CO3(s) (( 2NH3(g) + H2O(g) + CO2(g)
a) Write the Kp equilibrium constant expression for the reaction. 

b) Calculate Kc at 400 oC.

c) Calculate the partial pressure of NH3(g) at equilibrium at 400 oC. 

d) Calculate the total pressure inside the flask at equilibrium. 

e) Calculate the number of grams of solid ammonium carbonate in the flask at equilibrium. 
f) What is the minimum amount of grams of solid (NH4)2CO3 that is necessary to be placed in the flask in order for the system to come to equilibrium? [image: image2.png]1o’

©

¥

10




3)  Use the diagram above to show/draw the answer to the question below.

A  + B  ((  2C  + D   The amount of C produced in this reaction is as shown on the graph. Draw the corresponding change for the reactant A on the graph if the reaction started with 9 moles of A
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4) 2A  + B     C + 2D  

The change in [A] for the above reaction is given in the above graph. Indicate the change in [C] on the graph.

5. he value of the equilibrium constant Kp for the below reaction is 3.1 x10-4 at 700K.

N2 (g) + 3H2(g) (( 2NH3 (g)

a) Write down the expression for the equilibrium constant Kp for the reaction.

b) Given the initial partial pressures of the gases, pN2 = 0.411 atm ; pH2 = 0.903 atm;     pNH3 = 0.224 atm, complete the following:

1. Calculate the value of the reaction quotient, Q at these initial conditions.

2. Predict the direction in which the reaction will proceed at 700K with the given pressure values as above. Justify your answer.

c) Calculate the value of equilibrium constant  Kc, if the Kp of the reaction at 700K is 3.1 x10 -4.
d) The Kp for the reaction below is 8.3 x10-3 at 700K.
NH3 (g) + H2S(g) (( NH4HS (g)

Calculate the value of Kp at 700K for each of the reactions represented below.

1.   NH4HS (g) (( NH3 (g) + H2S (g)
2.    2H2S (g) + N2(g) + 3H2(g) (( 2NH4HS(g)
6) Use the diagram below. 
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0.10M
0.10M
0.10M
0.10M


NaF
MgCl2
C2H5OH
HC2H3O2
Answer the following questions, which refer to the 100 mL samples of aqueous solutions at 25ºC in the stoppered flasks shown above.

(a)
Which solution has the lowest electrical conductiv​ity? Justify your response. (
(b)
Which solution above will have the greatest vapor pressure ? Justify your response.

(c)
Which solution has the highest freezing point depression? Justify your response.

Use the diagram below for Question #7.
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A
B
C
D


A= 0.20 M Pb(NO3)2      B= 0.20 M C2H5OH 

C= 0.20 M NaCl            D = 0.20 M KOH

7.  Answer the following questions, which refer to the 100 mL samples of aqueous solutions at 25ºC in the stoppered flasks shown above.

a)  Which solution has the highest boiling point?  Justify your response.

b)  Which solution would be the least effective conductor of electricity?  Justify your response. 

