Chemistry 106: General Chemistry

Syracuse University Project Advance

Exam #1, Spring 2016
Name





    Period _____    Date _________________

The last page of each examination is a periodic table.

Universal Gas Constant R = 0.08206 L*atm/mole*K,  R = 8.314 J/mole*K
1)  Consider the following reaction:  A ( 2C

The average rate of appearance of C is given by  [C] . 







         t

How is the average rate of appearance of C related to the rate of disappearance of A?

a) [A]     b) – [A]     c) -2 [A]     d) – [A]     e) none of these

       t               t                 t                2  t

2) The table contains concentrations and rate data for the reaction: 2A + 3B( 2C

	Experiment
	Initial [A]
	Initial [B]
	Rate

	1
	0.15
	0.12
	0.10

	2
	0.15
	0.24
	0.20

	3
	0.45
	0.24
	1.8


Select the rate law that corresponds to the data shown for the reaction.

a) rate = k[A]3[B]

b) rate = k[A]3

c) rate = k[A]2[B]2

d) rate = k[A]2[B]

e) none of these

3) Consider the data obtained for the first order reaction A ( B.  What is the half life in seconds for the reaction?

	Time (sec)
	0
	3
	6
	9
	12
	15
	18

	[A] Molarity
	1.22
	0.86
	0.61
	0.43
	0.31
	0.22
	0.15


a) 3     
b) 6     
c) 0.7     
d) 0.1     
e) none of these

4) A reaction with an activation energy of 123 kJ/mole has a rate constant of 0.20 sec-1 at 311 K.  At what temperature will its rate constant be double that (twice the orginal rate constant) at 311 K?
a) 304 K     
b) 316 K     
c) 622 K     
d) 349 K     
e) 246 K

5) For the reaction A (g) + B (g)( C (g) , the associated rate law is rate = k[A]2.

Which of the following will not result in an increase in the rate of the reaction?

a) increasing the temperature of the reaction

b) adding a suitable catalyst  

c) increasing the concentration of A

d) increasing the concentration of B

e) none of these

6) The reaction 2A + 2B ( C has the mechanism:


I.
A + B ( D   (slow)


II.
D + B ( E   (fast)


III.
A + E ( C   (fast)    

Which of the following is the correct rate law for this reaction?

a) rate = k[A][B]

b) rate = k[A][E]

c) rate = k[A]2[B]2
d) rate = k[D][B]

e) none of these

7)  The balanced homogeneous vapor-phase reaction, A + B (( X + Y , has an equilibrium constant, Kc, equal to 997 at 472 K.  At equilibrium

a) products predominate

b) reactants predominate

c) roughly equal molar amounts of products and reactants are present

d) only products exist

e) only reactants exist

8) Which of the following will cause a change in the value of the equilibrium constant, Kc, for a reaction?

a) addition of a catalyst

b) addition of excess reactant

c) addition of excess product

d) changing the temperature

e) none of these

9) For which of the following equilibrium reactions is Kc equal to Kp ?

a) H2 (g) + Cl2 (g) ( ( 2HCl (g)

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

c) N2O4 (g) ( ( 2NO2 (g)

d) C (s) + CO2 (g) ( ( 2CO (g)

e) none of these
10) The equilibrium constant for reaction 1 is K.  What is the equilibrium constant for reaction 2?


1/3 N2 (g) + H2 (g) ( ( 2/3 NH3    reaction 1

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

a) K3     
b) 3K     
c) K/3     
d) 1/K3     
e) none of these

11) Consider the reaction: 4CuO (s) + CH4 (g) ( ( CO2 (g) + 4Cu (s) + 2H2O (g)

The value of Kc for this reaction is 1.10 at 25oC.  What is the value of Kp for the reaction?

a) 658   
b) 37.2   
c) 26.9   
d) 4.63   
e) none of these

12) Consider the reaction  N2O4 (g) ( ( 2NO2 (g).

Determine the value of the equilibrium constant for this reaction if an 
initial concentration of N2O4 (g) of 0.400 mole / L
is reduced to 0.0055 mole / L at equilibrium.

a) 0.87  
b) 13   
c) 0.22   
d) 0.022   
e) none of these

13) For the endothermic reaction  CaCO3 (s) ( ( CaO (s) + CO2 (g) , which of the following actions would favor shifting the equilibrium position to form more CO2 gas?

a) increasing the system temperature

b) decreasing the system temperature

c) increasing the system pressure

d) decreasing the system temperature and increasing the system pressure

e) increasing both the system temperature and the system pressure

14) Consider the following gas-phase reaction:  C6H6 (g) + 3H2 (g) ( ( C6H12 (g)
When 1.00 mole C6H6 and 3.00 mole of H2 are put into a 200 L container and allowed to reach equilibrium over a catalyst at elevated temperature, the resulting mixture contains 0.137 mole of C6H12.  What is the Kc at this temperature?

a) 5.07 x 10-3   
b) 9.09 x 10-3   
c) 1.37 x 10-5  
d) 7.32 x 104   
e) 1.10 x 102
15) Consider the reaction at equilibrium. 2CO2 (g) ( ( 2CO (g) + O2 (g)   H = -514 kJ

Adding O2 (g) to the reaction will 
a) increase the concentration of CO (g) at equilibrium

b) decrease the concentration of CO2 (g) at equilibrium

c) increase the value of the equilibrium constant

d) cause the reaction to shift to the left 

e) none of these

16) The value of Kc for the equilibrium  SO2Cl2 (g) ( ( SO2 (g) + Cl2 (g) is 5.0 x 10-3 at a certain temperature.  If the initial concentration of SO2Cl2 is 0.034 M, and the initial concentrations of both SO2 and Cl2 are zero, what will be the concentration of Cl2 at equilibrium at the same temperature?

a) 0.0140 M   
b) 0.0130 M   
c) 0.0108 M   
d) 0.0707 M   
e) none of these

17) The reaction between H2 and NO was found to proceed according to the rate law:
rate = k[H2][NO]2.  Accordingly

a) the balanced equation is  H2 + 2NO ( products

b) the reaction is second order

c) the reaction is third order

d) the rate determining step must be a three body collision

e) all the NO will be consumed before the H2 is consumed

18) The hydrolysis of t-butyl chloride follows first order kinetics according to the reaction:   t- butyl + H2O ( t-butyl-OH + H+ + Cl-
How long will it take for 60.9% of the sample to decompose at a temperature at which the rate constant  k = 2.44 hr-1 ?

a) 0.203 hr   
b) 0.0883 hr   
c) 0.385 hr   
d) 0.432 hr   
e) 0.167 hr

19) For the reaction  3H2 (g) + N2 (g) ( ( 2NH3 (g), the relationship between Kc and Kp at a given temperature T is

a) Kc = Kp
b) Kp = Kc(RT)2
c) Kc = Kp(RT)2
d) Kp = (Kc)1/2

e) none of these

20) Consider the hypothetical reactions below.  

(1) A + 2B ( ( AB2

K1 = 1x103

(2) A + B   ( ( AB

K2 = 1x10-5


(3) AB2      ( ( AB + B
K3 = ?

The value of K for reaction (3) would be:

a) 1x10-8   
b) 1x10-2   
c) 1x102   
d) 1x108   
e) none of these

For the decomposition of one mole of nitrosyl chloride, H = 38 kJ.



NOCl(g) ( NO(g)  +  ½ Cl2
The activation energy for the reaction is 100 kJ.  The activation energy for the reverse reaction is (Hint: Draw a picture of the PE diagram)
a) 38 kJ

b) 62 kJ

c) 76 kJ

d) 100 kJ

e) 138 kJ

22) The proper Kc for the reaction  
4CuO (s) + CH4 (g) ( ( CO2 (g) + 4Cu (s) + 2H2O (g) is
a) [CO2] [Cu]4 [H2O]2
        [CuO]4 [CH4]

b) [CuO]4
     [Cu]4
c)   [Cu]4  
     [CuO]4

d)   [CO2] [H2O]2 

           [CH4]

e) [CH4] [CO2] [H2O]2
23) At 400oC the rate constant for the second order reaction 2A ( B + C is 

1.2x10-2 L/mole*sec.  Given an initial concentration of 0.045 mole/L, what is the concentration of A after 30 minutes?

a) 1.9*10-11 mole/L

b) 0.023 mole/L

c) 0.031 mole/L

d) 0.037 mole/L

e) 0.044 mole/L

24) What is the half life of the second order reaction 2A ( B + C with a rate constant of

1.2x10-2 L/mole*sec   when the initial concentration is 0.30 mole/L.

a) 0.0011 sec

b) 25 sec

c) 58 sec

d) 4.6 min

e) 7.2 min

25) A pathway to the destruction of ozone in the upper atmosphere is 

[image: image1.wmf]O
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     Which species is a catalyst?

A. O3
B. NO

C. NO2
D. O

E. None of the above

EC) For the reaction 


IO​​3-​ + 5I- + 6H+ (((

the rate of disappearance of I- at a particular time and concentration is 5.0 ( 10-3 M s-1.  What is the rate of appearance of I2? (SHOW ALL WORK)
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