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Hess’s Law Group Problem Solving Activity 
 
1. Given the following thermochemical equations, calculate the value of ∆H° (in kilojoules) for the 

reaction:   ½ Cl2(g)  +  NaBr(s)    NaCl(s)  +  1/2/ Br2(l)    ∆H° = ?     
  

(1) CaO(s)  + Cl2(g)    CaOCl2(s)       ∆H° = -110.9 kJ 
 (2) H2O(l)  +  CaOCl2(s)  +  2 NaBr(s)    2 NaCl(s)  +  Ca(OH)2(s)  +  Br2(l) ∆H° = -  60.2 kJ  
 (3) Ca(OH)2(s)   CaO(s)  +  H2O(l)        ∆H° = + 65.1 kJ 
 
 
2. Given the following thermochemical equations, calculate the standard enthalphy of formation of CuO(s): 

                                   Cu(s)  +  ½ O2(g)    CuO(s)     ∆H° = ?      
(1) 2 Cu(s)  + S(s)    Cu2S(s)       ∆H° = -79.5 kJ 

 (2) S(s)  + O2(g)    SO2(g)        ∆H° = -297 kJ 
 (3) Cu2S(s)  +  2 O2(g)    2 CuO(s)  + SO2(g)     ∆H° = -527.5 kJ 

 
 
3. Given the following thermochemical equations, calculate the value of ∆H° for the reaction: 

                                      4 NH3(g)  + 3 O2(g)    2 N2(g)  +  6 H2O(g)   ∆H° = ?     
 
(1) 4 NH3(g)  +  7O2(g)    4 NO2(g)  +  6 H2O(g)     ∆H° = -1132 kJ 

 (2) 6 NO2(g)  +  8 NH3(g)    7 N2(g)  + 12 H2O(g)     ∆H° = -2740 kJ 
 
 
4. Given the following thermochemical equations, calculate ∆H° for the reaction: 
      3 Mg(s)  +  N2(g)   Mg3N2(s)      ∆H° = ?      
 
 (1) 3 Mg(s)  + 2 NH3(g)    Mg3N2(s)  +  3 H2(g)     ∆H° = -371 kJ 
 (2) ½ N2(g)  +  3/2 H2(g)    NH3(g)      ∆H° = -46 kJ 
 
 
5. Use the following thermochemical equations to calculate ∆H° for the reaction: 

                                 Mg(s)  +  N2(g)  +  3 O2(g)   Mg(NO3)2    ∆H° = ?     
 

 (1) Mg3N2(s)   3 Mg(s)  +  N2(g)       ∆H° = +463 kJ 
 (2) 2 MgO(s)    2 Mg(s)  +  O2(g)       ∆H° = +1203 kJ  

(3) 8 Mg(s)  +  Mg(NO3)2    Mg3 N2  +  6 MgO    ∆H° = -3884 kJ 
 

 
6. Use the following thermochemical equations to calculate ∆H° for the reaction: 
  HCHO2(l)  +  H2(g)    CH3OH(l)  +  ½ O2(g)     ∆H° = ?     
 
 (1) CH3OH(l)  +  O2(g)    HCHO2(l)   +  H2O(l)     ∆H° = - 411 kJ 
 (2) CO(g)  + 2 H2(g)    CH3OH(l)       ∆H° = - 128 kJ 
 (3) HCHO2(l)     CO(g)  +   H2O(l)      ∆H° = -33 kJ 
 
 



7. Use the following thermochemical equations to calculate ∆H° for the reaction: 
                                        2 N2(g)  +  5 O2(g)    2 N2O5(g)     ∆H° = ?     
 
 (1) 2 H2(g)  +  O2(g)    2 H2O(l)       ∆H° = -571.5 kJ 
 (2) N2O5(g)  +    H2O(l)    2 HNO3(l)      ∆H° = -76.6 kJ 
 (3) ½ N2(g)   +  3/2 O2(g)  +  ½ H2(g)    HNO3(l)     ∆H° = -174 kJ 

 
 
8. Use the following thermochemical equations to calculate ∆H° for the reaction: 
   2 NO(g)  +  SO2(g)    N2O(g)  + SO3(g)      ∆H° = ?     
 
 (1) 2 NO(g)  +  O2(g)    2 NO2(g)       ∆H° = -105 kJ 
 (2) 2 N2O(g)  +  3 O2(g)    4 NO2(g)      ∆H° =  -55 kJ 
 (3) NO(g)  + SO3(g)    NO2(g)  +  SO2(g)        ∆H° =  +47 kJ 

 
 


