CHEM 188 – Spring, 2011

Hour Exam 1 (Early)

February 16, 2011

Instructions:

Your scantron answer sheet must show your NAME, 7-DIGIT KU ID NUMBER, and LAB SECTION.  (Begin these entries at the LEFT end of the space provided.)

In answering the questions, be careful to fill in the corresponding circles on the answer sheet according to the number of the question on the exam.  USE A SOFT (No. 2) PENCIL.

((((((((((((((((((((((((((((((((((((((
Useful information:



Gas constant,     R =  8.314 J/K ( mol





  =  0.08206 L ( atm/K ( mol 


Integrated Rate Laws:
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Arrhenius equation:  
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Relation of KP to KC:   KP = KC(RT)(n
 

Quadratic formula:      
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1.
For the reaction

 
4NO2(g) + O2(g)  (  2N2O5(g)

the rate of loss of molecular oxygen, –d[O2]/dt is 0.024 M/s at a particular time during the reaction. What is the rate, d[NO2]/dt, at which NO2 is reacting? 

A.  –0.096 M/s
B.  –0.048 M/s
C. –0.024 M/s
D.  +0.024 M/s
E. +0.098 M/s


2.
For the overall chemical equation, 

 
NH4+(aq) + NO2((aq) [image: image5.png]


N2(g) + 2 H2O(l)


which one of the following can you rightly assume?


1.  The rate law is, rate = k[NH4+]

2.  The rate law is, rate = k[NH4+][ NO2(]

3.  The reaction is first-order overall.

4.  The reaction is second-order overall.

5.  The rate law cannot be determined from the information given.

A. 1 only
B.  2 only
C.  5 only
D. 1 & 3
E. 
2 & 4

3.
The reaction of nitric oxide with hydrogen 

 
2NO(g) + 2H2(g)  (  N2(g) + 2H2O 

is second-order in [NO] and first-order in [H2].  At 1280oC, the rate constant is 25  M (2s (1.
Calculate the rate of the reaction at this temperature if [NO] = 0.50 M and [H2] = 0.16 M.

A. 0.13 M/s  
B.  0.25 M/s  
C.  0.50 M/s 
D. 1.0 M/s  
E.  2.0 M/s  

4.
Consider the hypothetical reaction A + 2B ( products. Use the following data to determine the rate law for the reaction. 

Expt. #           
[A]0           [B]0        Initial rate
    1 
    
0.20           0.20        1.46 M/min

    2 
    
0.50           0.20        2.31 M/min

    3 
    
0.50           0.30        5.20 M/min

 
A. rate = k[A]1/2


B. rate = k[A]


C. rate = k[A]1/2[B]

D. rate = k[A]1/2[B]2
E. none of the above  

5.
If concentration is expressed in units of moles per liter (mol/L) and time in units of seconds (s), the units of a zero-order rate constant are

A. L mol( 1 s( 1

B. L2 mol( 2  s( 1
 
C. s ( 1

D. s ( 2

E. mol L( 1  s( 1


6.
At 25oC, the second-order reaction 

 
NOCl(g)  (   NO(g) + ½ Cl2(g)

is 50% complete after 5.82 hours when the initial concentration of NOCl is 4.46 mol/L.  What is the value of the rate constant (in units of M(1hr(1) for this reaction?

A.  0.039
B.  0.077
C.  0.17
D.  1.3
E.  2.6


7.
The rate constant for the second-order reaction

 
2NO2(g) ( 2NO(g) + O2(g)

is 0.54 M (1s (1 at 300oC.  If the initial concentration of NO2 was 0.50 M, what would the concentration of NO2 be after 3.0 sec?

A.  0.10 M
B.  0.14 M
C.  0.21 M
D.  0.28 M
E.  0.39 M

8.
A certain second-order reaction A  ( B for which [A]o = 1.0 M is 20% complete in 35 min at 25oC. What the rate constant, k, for this reaction at 25oC?

A.   0.0071 M(1 min(1 
B.   0.019 M(1 min(1 
C.   0.029 M(1 min(1



D.   0.043 M(1 min(1
E.   0.11 M(1 min(1
9.
The isomerization of cyclopropane to propene, which follows first-order kinetics, has a rate constant of 6.70 x 10 (4 s (1 at 500oC.  At this temperature, how long will it take for the concentration of cyclopropane to reach 1/4th its initial concentration?

A.  17.2 min
B.  34.5 min
C.  51.7 min
D.  69.0 min
W.  103 min

10.
A particular first-order reaction has an activation energy of 8.8 kJ/mole.  If the rate constant, k, equals 20.9 s(1 at a temperature of 27oC, what is the value of the Arrhenius frequency factor, A?

A.  152 s (1  
B.  712 s (1  
C.  3410 s (1  
D.  5760 s (1  
E.  8800 s (1  

11.
The activation energy for the following first-order reaction is 102 kJ/mol.
  
N2O5(g)  (  2 NO2(g) + ½ O2(g)
The value of the rate constant (k) is 8.18 x 10 (7 s (1 at 0oC.  What is the value of k at 10oC?
A.  8.20 x 10 (7 s(1 
B.   4.00 x 10 (6 s(1
C.  1.76 x 10 (5 s(1 
 
D.   7.00 x 10 (5 s(1
E.  2.55 x 10 (4 s(1
12.
If a catalyst could be found that would lower the activation energy by 30.0 kJ/ mol for a particular reaction, by what factor would the rate constant for this reaction be increased at 25oC?  (Assume the frequency factor remains the same.)

A.  5.66 x 101  
B.  4.26 x 102  
C.  3.20 x 103  
D.  2.41 x 104 
E.  1.81 x 105  

13.
Identify the reaction intermediate(s) in the following reaction mechanism:

  
(1)   A2 (  2A
 
(2)   A + BC ( B + AC (occurs twice)
 
(3)   2AC ( A2 + C2

A.  A
B.  A2
C.  BC
D.  A and AC
E. B and AC

14.
For the following reaction in aqueous solution,
 
AgCl(s)   (  Ag+(aq) + Cl((aq)
the correct expression for the equilibrium constant KC is …
A.  [Ag+][Cl(]/[AgCl]
B.  [AgCl]/ [Ag+][Cl(]
C.  [Ag+][Cl(]
D.  1/ [Ag+][Cl(]
E.  none of the above

15.
The equilibrium constant, KC, for the reaction
 
2NO(g) + O2(g)  (  2NO2(g).
is found to be 6.44 x 10 5 at 25oC.  What is the value of KC at 25oC for the reaction
 
NO(g) + 1/2O2(g)  (  NO2(g).
A.  802
B.  3.22 x 10 5 
C.  6.44 x 10 5
D. 1.28 x 10 6 
E.  4.15 x 10 11
16.
The equilibrium constant KC  for the reaction shown below is 3.8 x 10 –5 at 727oC.

I2(g)  (  2 I(g).
What is the value of KP for this reaction at the same temperature?
A.  5.6 x 10 –9
B.  4.6 x 10 –7 
C.  3.8 x 10 –5 
D.  3.1 x 10 –3 
E.  2.6 x 10 –1
17.
For the reaction below

 
2NOCl(g)  (  2NO(g) + Cl2(g)      
        

the equilibrium constant, KC, equals 1.6 x 10 (5 at 35oC.  An equilibrium mixture was found to have the following concentrations of Cl2 and NOCl:  [Cl2] = 1.50 x 10(2 M, and [NOCl] = 5.00 x 10(3 M.  Calculate the concentration of NO(g) at equilibrium.

A.  4.08 x 10(5 M

B.  8.16 x 10(5 M
                          C.  1.63 x 10(4 M

 
D.  3.27 x 10(4 M
 
E.  6.53 x 10(4 M

18.
Consider the gas-phase dissociation process shown below.

 
A2(g)  (  2A(g)

KP = 0.250 @ 727°C

At 727°C, the total pressure of the system at equilibrium is found to be 1.00 atm. Calculate the equilibrium partial pressure of A.

A.   0.39 atm
B.   0.50 atm
C.  0.59 atm
D.   0.67 atm
E.   0.75 atm
19.
For the reaction

 
H2(g) + I2(g)  (  2HI(g)         Kc = 50.2 at 445oC.

If  [H2] = [I2] = [HI] = 1.75 x 10 (3 M at 445oC, which one of the following statements is true?

A.  The system is at equilibrium; no change will occur.
B.  The concentrations of H2 and I2 will increase as the system approaches equilibrium.
C.  The concentration of HI will rise as the system approaches equilibrium.
D.  The concentrations of H2 and HI will fall as the system approaches equilibrium.
E.  The concentrations of HI and I2 will increase as the system approaches equilibrium.


20.
A sample consisting of 0.50 moles of AB(g) was placed in a 10.0 L reaction chamber at 500oC.  After equilibrium was reached, it was found that 20% of the AB had dissociated according to the reaction

 
2AB(g)  (  2A(g) + B2(g)

Calculate the equilibrium constant KC for this reaction at this temperature.

A.  4.1 x 10 –7 
B.  3.5 x 10 –6 
C.  3.1 x 10 –5
D.  3.1 x 10 –4
E.  4.4 x 10 –3 

21.
A 5.0 L flask was filled to a pressure of 1.00 atm with AB(g) at 400oC.  The dissociation reaction


2AB(g)  (  2A(g) + B2(g)

was allowed to reach equilibrium, at which point the total pressure was found to be 1.29 atm.  Calculate KC, the equilibrium constant in terms of concentrations, for this reaction at this temperature.

A.  1.6 x 10–4  
B. 1.3 x 10 –3 
C.  8.8 x 10 –3 
D.  1.0 x 10 –2 
E.  5.5 x 10 –1
22.
Hydrogen iodide decomposes according to the equation

 
2HI(g)  (  H2(g) + I2(g)     
Kc = 0.0156 @ 400oC

A 0.125mol sample of HI was injected into a 2.00 L reaction vessel held at 400oC. Calculate the concentration of H2 at equilibrium.

A. 0.00625 M  
B. 0.0125M
C. 0.0275 M  
D. 0.0550 M  
E. 0.225 M

23.
At 250oC, the equilibrium constant Kp for the reaction below is 1.80.

 
PCl5(g)  (  PCl3(g) + Cl2(g)

If pure PCl5 is put into a reaction vessel at an initial pressure of 3.00 atm at 250oC, calculate the pressure of Cl2 after the system has reached equilibrium.

A.  1.20 atm         B. 1.40 atm       
C.  1.59 atm       
D.  1.77 atm       
E.  1.93 atm

24.
For the gas-phase reaction


2A(g)  (  2B(g) + C(g)

the equilibrium constant KC = 1.00 × 1021 at 900oC.  If the initial concentration of A was 0.100 M, estimate the equilibrium concentration of A.

A.  7.07 × 10(10 M
B.   2.24 × 10(11 M 
C.  7.07 × 10(13 M

 
D.  2.24 × 10(14 M 
E.  7.07 × 10(16 M

25.
For the dissociation of calcium carbonate to calcium oxide and carbon dioxide,


CaCO3(s)   (   CaO(s)  + CO2(g)

the equilibrium constant on terms of concentration, KC, is 2.68 × 10(3 at 800oC.  If 4.70 g of CaCO3 were placed in an empty 10.0 L flask and the reaction allowed to come to equilibrium at 800oC, how many grams of CaCO3 would remain?

A.  0.320 g
B.  0.720 g
C.  1.52 g
D  2.02 g
E.  2.62 g
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