Problem Set # 3



Collision Theory

 For the following two questions, please fill the blank with the appropriate term.

1.
Chemical reactions are the result of ___________ between reactant particles, where ___________________ are broken and new ones form.
2.     A successful collision requires sufficient ___________ and favourable ______________.
For the following two questions, clearly describe the rates of the given reaction.  Give reasons for your answer.
3.
Which of the following reactions will proceed at the faster rate?. Explain!

i) 
2H2 (g) + O2 (g)     →   2H2O (l)  




    (room temperature)

ii)
2Ag+ (aq) + CO32- (aq)    → Ag2CO3  (s)
4.
i) Describe three ways to measure the rate of the reaction : 


Zn (s) + 2HCl (aq)       →
ZnCl2 (aq)   + H2 (g)
 


ii) List four ways to increase the rate of reaction.

 

5. 
A 10 °C temperature increase frequently doubles the rate of a slow reaction because:



a) The temperature has doubled.



b) The PE of the colliding particle has doubled.



c) The KE of the colliding particle has doubled.



d) The fraction of particles with sufficient KE to react has doubled.

 

 

 

 6.
Both collisions A and B have the same KE. Which collision is successful and explain why.



         Before Collision


After Collision
 


A)

  
 

 

 

  

B)

 

 

7.
Use the collision theory to explain how each factor increases the reaction rate.

i)  Increasing temperature




ii) Increasing [reactants]

iii) Increasing surface area (solid)

iv) Agitation of a heterogeneous reaction

v) Adding a catalyst


 

8.
Explain why collision A was successful while collision B was unsuccessful.



         Before Collision


After Collision
 


A)


 

 

 

 

  

B)

 

 

 

9.  Describe the PE and KE changes as reactant molecules approach each other.
 

 

 

Given the following reactions, clearly explain the statements given using collision theory.
 

10.  

H2O2 (aq) 
→ 
H2O(l)
 + 
O2(g)
·        H2O2 decomposes slowly at 20o C.



·        KI is added and rapid decomposition begins.



 

11. 

H2(g) 
+ 
O2(g)
 → 
H2O(l)
·        H2(g) and O2(g) in a balloon do not react.





·        A spark violently ignites the balloon.






 

12. Consider the following reaction:

N2(g)  +   O2(g)     →    2NO(g)

 

Even though there are more than four billion collisions per second between N2 and O2, the amount of product after a year in our atmosphere is too small to detect. Using collision theory, give two reasons why this reaction might be slow. 

i) 















ii) 















 

13. Give two reasons why some collisions will not result in a chemical reaction. Explain.
i)














ii) 















 
14. Give three methods to increase the rate of the given reaction. Clearly explain each method in terms of collisioon theory.
Ca(s) + 2HCl (aq)   →  CaCl2 (aq)   + H2 (g)

 

i) 
ii) 
iii) 









15. Consider the following reaction:

C(s)   +    O2(g)   →   CO2(g)
Describe three ways the rate of the reaction could be increased.
i) 
ii) 

iii)


















 

16. State the relationship between activation energy and the rate of a reaction. Sketch a graph of reaction rate vs activation energy.
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17. State the relationship between temperature and the rate of a reaction. Sketch a graph of reaction rate vs temperature
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18. State the relationship between concentration and the rate of a reaction. Sketch a graph of reaction rate vs concentration.
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19.
List three ways to increase the rate of the reaction:


2 H2O2 (aq)      →   2 H2O (l)  + O2 (g)
 

(i) ___________________________________
(ii) ___________________________
(iii) __________________________________

 

20.
H2 and O2 can co-exist at 20°C for years without reacting, but when a small spark ignites the mixture it will react explosively. Explain using the Collision Theory.
 

21. (a) Draw a kinetic energy distribution curve for a reaction where the y-axis is  number of collisions with a particular energy and the x-axis is the K.E. of the collision. Draw the Ea line showing about 10% of the collisions having sufficient energy. Draw the Ea line for the catalyzed reaction where 20% have sufficient energy (after the addition of a catalyst).


                          [image: image4.png]



(b) 
Now, on the graph above, shade in the area of the collision energy distribution  diagram showing those collisions that do NOT have the required energy to be successful at the temperature depicted by the graph.

 

22. Shade in the area of the collision energy distribution diagram showing those collisions that DO have the required energy to be successful at the temperature below, T1. Redraw the curve at a higher temperature, T2, and shade in the area representing the collisions that DO have the required energy to be succesful.
                                                              Ea                                                                                                                       
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