
 

 

HEAT OF REACTIONS 
 
1. Identify each of the following reactions as endothermic 
or exothermic. 

A. H2O(g) + 57.8kcal  H2(g) + 1/2O2(g) 

B. Zn(s) + 2HCl(g)  ZnCl2(s) + H2(g) + 55.2kcal 

C. 4HBr(g) + O2(g)  2H2O(l) + 2Br2(l)      H= -102kcal 

D. N2(g) + O2(g)  2NO(g) H= +43.2kcal 
 
2. Rewrite each of the following equations and include 

the heat affect as H per mole of product. 

A. H2(g) + 1/2O2(g)  H2O(g) + 57.8kcal 

B. N2(g) + O2(g) + 16.2kcal  2NO2(g)  

C. N2(g) + 3H2(g)  2NH3(g) H= -22kcal 

D. 2C(s) + H2(g)  C2H2(g) H=+54.2kcal 
 
3. The heat liberated on complete combustion of 0.88g of 
C3H8(g) to CO2(g) and H2O(g) is 15.3kcal. Write the 
thermochemical equation representing the combustion 
of C3H8.   
 
4. Calculate the heat of reaction by using bond energies, 

H, for the reaction,  

  CH4(g) + Cl2(g)  CCl4(g) + 4HCl(g)   
 

5. Estimate the enthalpy change (H) for the following 
reactions by using bond energies from the table. 

A. C2H6(g) + Cl2(g)  C2H5Cl(g) + HCl(g) 

B. C2H4(g) + H2(g)  C2H6(g) 
 
6. The PC-RC Coordinate diagram for the reaction,        

 X2(g)  +  Y2(g)    2XY(g) is given below 
 

 

 

 
 
 

 
A. What is the energy of activated complex? 
B. What is the activation energy for the forward reaction? 
C. What is the activation energy for the reverse reaction? 
D. What is the heat of this reaction? 
 
 
 
 

7. For the reaction, 

  N2O(g)  +  NO(g)  N2(g)  +  NO2(g)  
the activation energy for the forward reaction is 
50kcal/mol. The reaction heat is -33kcal/mol. Draw a PE-
RC diagram for the reaction; indicate the critical parts of 
the curve. 
 
8. The Eaf is 6.9kcal/mol and the Ear is 10kcal/mol. Find 

the H for the reaction and draw PE-RC diagram. 
 

9. Given N2(g) + O2(g)  2NO2(g), H= +16.2kcal Calculate 

the heat of formation Hof of NO2(g).    
 

10. From the standard heat of formation calculate H for 
the reaction; 

4NH3(g) + 5O2(g)  4NO(g) + 6H2O(l)  

(Hof values in kcal/mol are NH3(g), -11; NO(g), +21.6; 
H2O(l), -68.3.)   
 
11. When Al is oxidized to form 5.1 g of Al2O3, 19.95 kcal 
of heat are liberated.  
A. Write an equation for the reaction including the heat 
of reaction.  

B. Calculate the heat of formation Hof, Al2O3. 
 
12. When 128 g of Sulfur in its standard state S8 is burned 
to form SO2(g), 283.84 kcal of heat is liberated.  
A. Calculate the amount of heat liberated by burning 1 
mol of S8. 
B. Write an equation for the reaction including the heat 
of the reaction.  
C. Calculate the heat of formation of SO2(g) 
 
13. When 0.4 mol of C2H5OH(l) is burned 118 kcal are 
liberated.  

C2H5OH(l)  +  3O2(g)   2CO2(g) + 3H2O(g)  

If Hf (CO2)= -94kcal and Hf (H2O)= -57.8 kcal, what is 
the heat of formation of C2H5OH?  
 
14. When 48 g of XO2 are formed from its elements, 

162.4 kcal is released. If Hf of XO2 is –203 kcal, what is 
the atomic weight of X? 
 
15. The standard heat of formation C6H12(l), CO2(g), H2O(l) 
are –36.3 kcal/mol, -94 kcal/mol, -68.3 kcal/mol 
respectively. Calculate the heat produces by the 
combustion of 2.1 g of C6H12 to CO2 and H2O.  
 

16. Given the reaction, C2H4O    CH4  +  CO. The 
activation energy for the reverse reaction is 50 kcal/mol 
and the standard heats of formation of C2H4O, CH4 and 
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CO are –40 kcal/mol, -18 kcal/mol and –26.4 kcal/mol 
respectively. Calculate the activation for the forward 
reaction. 
 
17. The activation energy for the reaction,   

CH4(g)  +  2O2(g)    CO2(g)  +  2H2O(g) is 15.4 kcal.  
If the enthalpies of formation of CH4, CO2 and H2O are –
17.89 kcal/mol, -94.05 kcal/mol and –57.8 kcal/mol 
respectively.  
A. What is the activation energy for the reaction? 
B. Draw the PE-RC diagram for this reaction.   
 
18. Given the heat of reaction  

1/2N2(g) + 1/2O2(g)  NO(g)     H=+21.6 kcal 

1/2N2(g) + O2(g)  NO2(g)          H=+8.1 kcal 

Determine the heat of reaction (H) 

NO(g) +1/2O2(g)  NO2(g)  
 
19. Given the following  

4NO(g)   2N2O(g)  +  O2(g)     H= -33.38 kcal 

2NO(g)  +  O2(g)  2NO2(g)      H= -16.67 kcal 

Calculate H for the reaction  

2N2O(g)  +  3O2(g)    4NO2(g)    
 
20. From the following data                                                                                                 

Fe3O4(s) + CO(g)  3FeO(s) +CO2(g)       H= 9.1kcal 

2Fe3O4(s) + CO2(g)  3Fe2O3(s) +CO(g)  H= 14.1kcal 

Fe2O3(s) + 3CO(g)  2Fe(s) + 3CO2(g)       H= -6.7kcal 
Calculate the enthalpy change for the reaction 

FeO(s) + CO(g)  Fe(s) + CO2(g) 
 
21. From the following heat of combustion, 

4NH3(g) + 5O2(g)  4NO(g) + 6H2O(l)    H= -279.7kcal 

4NH3(g) + 3O2(g)  2N2(g) + 6H2O(l)     H= -366.3kcal 
Calculate the standard heat of formation of NO(g).   
 
22. Given the reactions,  

N2(g)  +  2O2(g)  +  16.0 kcal   2NO2(g) 

C(s)  +  O2(g)    CO2(g)  +  94 kcal 

N2(g)  +  O2(g)  +  43.2 kcal    2NO(g) 
If the forward and reverse activation energies for the 
reaction,  

CO(g)  +  NO2(g)  CO2(g) + NO(g) are Eaf=32kcal,  
Ear = 86kcal respectively, what is the enthalpy of 
formation of CO(g)?   
 
 
 
 
 

MULTIPLE CHOICES 
1. Which statement is wrong for the reaction? 
 
 
 
 
 
 
 
A. Energy is required for the conversion of reactants into 
products.  
B. It is an endothermic reaction. 
C. The activation energy is 40 kcal/mol  
D. ΔH = +30kcal  
E. The formation of 1 mole of C consumes 15kcal 
 
2.  Given the thermochemical equation:     

XO + H2O   X(OH)2    ΔH= -15.3 kcal/mol 
When 1.12g of XO is used in the reaction, 0.306 kcal is 
liberated. What is the atomic weight of element X? 
A. 12               B. 24           C. 32     D. 40         E. 88 
 
3.  Given the equation;        

1/2N2(g) + 3/2H2(g)   NH3(g)    H = -11kcal 
Calculate the heat released in the formation of 85.0 g of 
NH3. 
A. 11 B. 33 C. 44 D. 55 E. 66 
 
4.  Consider the thermochemical equation:         

4NH3(g) + O2(g)  2N2(g) + 6H2O(l) 
The standard heats of formation of NH3(g) and H2O(l) are 
-11 kcal and -68 kcal respectively. Which is the heat of the 
reaction in kcal? 
A. -364          B.-172        C. –86       D. -43   E.-21.5 
 
5. Given the reactions:       

SO2(g) + ½O2(g)  SO3(g)            ΔHf = -24kcal  

 S(s) +O2(g)    SO2                       ΔHf  = -71kcal  
Which one is the ΔHf for SO3? 
A. -24         B. -47         C.-71        D. -95       E. –119 
 
6.  The molar heat of combustion of CnH2n+2 is 700 kcal. 
The combustion of 20.3 g of compound releases 245 kcal. 
Which one is the value of n in the formula?   
(C: 12, H: 1, O: 16) 
A. 2           B. 3         C. 4         D. 5            E. 6 
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7. Given the thermochemical equation:   

CH4(g) +  4Cl2(g)   CCl4(l) + 4HCl(g)         ΔH= -242 kcal           
ΔH°f values are CH4=-18 kcal and HCl=-22 kcal   
Which is the standard heat of formation of CCl4? 
A. -24kcal      B. -43kcal             C. -86kcal             
 D. -172kcal       E. -344kcal  
 
8. The standard heats of formation of C3H6, CO2 and H2O 
are +5 kcal, -94 kcal, -68 kcal respectively. How much 
heat is liberated when 12.6g of C3H6 is burned?  
(C: 12,  H: 1,  O: 16) 
A. 147.3kcal      B. 144.3kcal           C. 73.7kcal              
 D. 57kcal         E. 14.7kcal 
 
9. The molar heat of combustion of a compound made of 
C, H and O is 674 kcal. If the combustion of 3.6 g of the 
compound produces 5.28 g of CO2, 2.16 g of H2O and 
13.48 kcal, find the molecular formula of the compound 
burned. 
A. CH2O  B. CH4O             C. C2H7O      
             D. C6H12O6           E. CH3O2 
 
10. Given the reaction:      

4 Al(s) + 3O2(g)  2Al2O3(s)  ΔH= -800kcal 

4 Fe(s) + 3O2(g)  2Fe2O3(s)  ΔH= -396kcal        
Calculate the ΔH  for the reaction       

2Al(s) + Fe2O3(s)  Al2O3(s)  + 2Fe(s) 
A. -101       B. -202    C. -404      D. -808    E. -1616 
 
11. The standard heat of formation of Al2O3 is 400 
kcal/mol. Which is the maximum quantity of heat energy 
in kcal liberated during the reaction of 2.7 g of Al with 
6.72 L of O2 at STP?  (Al: 27) 
A. -20       B. 30       C. 40          D.50     E. 60 
 
12. Given three thermochemical equation occurring at 
standard conditions: 

Ca(s) + 2H2O(l)  Ca+2(aq)+ 2OH-(aq) + H2(g)   
     ΔH= -105 kcal  

CaO(s) + H2O(l)  Ca+2(aq) + 2OH-(aq)   ΔH= -20 kcal 

H2(g)  + ½O2(g)  H2O(l)                             ΔH= -68 kcal 
Which one is the quantity of heat in kcal accompanying 
the formation of 0.1 mol of CaO(s) at standard 
conditions? 
A.  +153          B. +76.5           C. -38.3           
      D.  +19.1         E.-15.3 
 
 
 
 

13. What is the enthalpy change of the reaction,  

X + Y  T + Z whose PE-RC diagram is given below? 
 
 
 
 
 
 
 
A. B-A             B. A-B            C. C-A    D. A-C      E. C-B 
 
14. Given the bond energies in kcal/mol:     
H-H = 104 kcal     H-Cl =103 kcal       Cl-Cl = 58 kcal  
Which one is the ΔH° for the following reaction?           

2H-Cl(g)  H-H(g)  +  Cl-Cl(g)  
A. +4         B.  +11       C. +22       D. +44     E. +66 
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