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Thermochemistry-ΔH 
 
Determine ΔH for the following reactions.  State whether they are exothermic or endothermic. 
 
1.  4HBr(g) + O2(g) → 2H2O(l)  + 2Br2(l) 
 
 
 
 
 
2.  Ca(s) + 2H2O(l) → Ca(OH)2(s) + H2(g) 
 
 
 
 
 
 
 
3.  2NaOH(s) + SO3(g) → Na2SO4(s) + H2O(g)  
 
 
 
 
 
 
 
4.  CH4(g) + 4Cl2(g) → CCl4(l) + 4HCl(g) 
 
 
 
 
 
 
5.  Fe2O3(s) + 6HCl(g) → 2FeCl3(s) + 3H2O(g) 
 
 
 
 
 
 
 
6.  2C4H10(g) + 13O2(g) → 8CO2(g) +10 H2O(g) 

 

 

 

 



Hess’s Law 
 
1.  Given:​  P4(s) + 3O2(g) →P4O6(s)​​ ​ ΔH = -1640.1 kJ 
          ​  P4(s) + 5O2(g) →P4O10(s)​​ ​ ΔH = -2940.1 kJ 
 
Calculate the enthalpy change for the reaction:​ P4O6(s) + 2O2(g) →P4O10(s) 
 
 
 
 
 

 
2.  Given:​  2H2(g) + O2(g) →2H2O(g)​ ​ ​ ΔH = -483.6 kJ 
          ​  3O2(g) →2O3(g)​​ ​ ​ ΔH = +284.6 kJ 
 
Calculate the enthalpy change for the reaction:​ 3H2(g) + O3(g) →3H2O(g) 
 
 
 

 
 

 
3.  Given:​  H2(g) + F2(g) →2HF(g)​ ​ ​ ΔH = -537 kJ 
          ​  C(s) + 2F2(g) →CF4(g)​ ​ ​ ​ ΔH = -680 kJ 

2C(s) + 2H2(g) →C2H4(g)​​ ​ ΔH = +52.3 kJ 
​ ​  
Calculate the enthalpy change for the reaction:​ C2H4(g) +6F2(g) →2 CF4(g) + 4HF(g) 

 
 
 
 
 

 
4.  Given:​  N2(g) + O2(g) →2NO(g)​ ​ ​ ΔH = -180.7 kJ 
          ​  2NO(g) + O2(g) →2NO2(g)​ ​ ​ ΔH = -113.1 kJ 
​ ​ 2N2O(g) →2N2(g) + O2(g)​ ​ ​ ΔH = -163.2 kJ 
 
Calculate the enthalpy change for the reaction:​ N2O(g) +NO2(g) →3NO(g) 
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