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15 The graph shows the results of adding excess calcium carbonate to hydrochloric acid at 50 °C 
and at 30 °C. Only the temperature is changed. 
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Which row describes the reacting particles at 30 °C compared to those at 50 °C? 
 

 
frequency 

of collisions 
between particles 

average 
kinetic energy 

of particles 

A higher higher 

B higher lower 

C lower higher 

D lower lower 
 
 
16 Industrially, ammonia is made by the Haber process. The equation is shown. 
 
 N2(g)  +  3H2(g)    2NH3(g) H = –92 kJ / mol 
 

The conditions used are 450 °C and 200 atm. 
 

Which statements about the conditions are correct? 
 

1 Temperatures below 450 °C give a lower rate of reaction. 

2 Temperatures below 450 °C give a lower yield of ammonia. 

3 Pressures above 200 atm give a lower yield of ammonia. 

4 Pressures above 200 atm are too expensive to maintain. 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 


