Problem Set #1 
Monitoring and Calculating Reaction Rates
 
1. a) When measuring a quantity associated with a reactant in a reaction, does that particular property increase or decrease over the passage of time? Explain.
b) When measuring a property associated with a product in a reaction, does that particular property increase or decrease over the passage of time? Explain.

2. Give three ways to measure the rate of the following reaction. State the specific properties that you would monitor and include units (amount is not a specific property). State if each property would increase or decrease. Describe in each case how you would calculate the reaction rate. 
2HNO3(aq)
+     Cu(s)   →   NO2(g)
 + H2O(l)  +  CuNO3(aq)


Property


Units


Increase/Decrease?

(i)

(ii)

 
 

(iii)

3. Consider the data given below, which corresponds to the following chemical reaction:

2HNO3(aq)
+     Cu(s)   →   NO2(g)
  +  H2O(l)   +  CuNO3(aq)
Mass of copper (g)

3.26


2.93



2.61
Time (min)


5.0


7.0



9.0








(a) Calculate the rate in units of (g Cu/min).
 

(b) Calculate the rate in units of (mole Cu/min).
 

(c) Calculate the rate in moles HNO3 consumed per second (remember that 2 moles are consumed per 1 mole of Cu).
 
(d) The rate in units of (g/sec) for HNO3.

4.  Given the balanced chemical equation below, calculate the following:

2HNO3(aq)
+     Cu(s)   →   NO2(g)
   +   H2O(l)   +   CuNO3(aq)
                                                                                                                                                    Volume of NO2 (mL)


10.0

11.5

12.7
Time (sec)



0.00

5.00

10.00
 
(a) The rate in units of (mL NO2/sec).

(b) Calculate the rate in units of (L NO2/min).
 

(c) Calculate the rate in units of (moles NO2/min) at STP.
 

(d) Calculate the rate in units of (moles HNO3/min) at STP (remember that 2 moles are consumed per 1 mole of NO2)
 

5. Given the following reaction, and the corresponding graph:

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


0.080
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 a) What is the rate in moles NO per second?



b) What is the rate in moles N2 per second?



c) What is the rate in grams NO per min?

d) What is the rate in grams N2 per hour?



 

6. Choose three properties that you could measure in order to monitor the rate of the following reaction.
Cu (s)   +   2AgNO3 (aq)    →   2 Ag (s)    +  Cu(NO3)2 (aq)
 
Property


Units


Increase/Decrease?



 
(i). 
 
 
(ii). 


 

(iii). 
 

7. Calculate the rate of the following reaction in units of [ZnCl2] /s:
 
Zn(s)    +    2HCl(aq)     →     ZnCl2(aq)      +       H2(g)
 
Molarity of ZnCl2 (M)

0.612

0.813

1.05
time (seconds)



21.0

25.0

29.0
 
 
8. Calculate the rate of the following reaction in units of L H2/min:
 
Zn(s)    +   2HCl(aq)   →         ZnCl2 (aq)     +        H2 (g)
 
Volume of H2
(L)


0.255

0.550

0.790
 
time (minutes)



1.0

2.0

3.0
 
  
 

9. If 0.369g of HCl is neutralized with 0.250M NaOH in 25.0 seconds, what is the reaction rate in moles HCl /min.
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