Name ____________________________ 
Hess’ Law Worksheet 
Please show your work on a separate sheet of paper.
Question 1 
Given these enthalpy change calculate the enthalpy change for the reaction:  2CO(g) + O2(g) → 2CO2(g) 
2C(s) + O2(g) → 2CO(g)         ΔH = -222 kJ mol-1 
C(s) + O2(g) → CO2(g)            ΔH = -349 kJ mol-1 
Question 2 
Use the following enthalpy change data calculate the enthalpy change for the process:  H2O(l) → H2O(g) 
2H2(g) + O2(g) → 2H2O(l)          ΔH = -572 kJ mol-1 
2H2(g) + O2(g) → 2H2O(g)         ΔH = -484 kJ mol-1 
Question 3 
Use Section 12 of your databook and your answer from Question 2 to calculate the enthalpy change  for the reaction: C2H4(g) + H2O(g) → C2H5OH(l) 
Question 4 
Use section 13 of your databook to calculate the standard enthalpy change for the
reaction: 
      a) Fe2O3(s) + 3CO(g) → 2Fe(s) + 3CO2(g) 
b) 4NH3(g) + 5O2(g) → 4NO(g) + 6H2O(g) 
Question 5 
Calculate the enthalpy change for the process: 3C(s) + 4H2(g) → C3H8(g) using bond energies from  Section 12 of your data book and the enthalpy change C(s) → C(g) ΔH = +715 kJ mol-1 
Question 6 
The enthalpy changes for two reactions are given 
Br2 (l) + F2 (g) → 2BrF (g)               ΔH = x kJ 
Br2 (l) + 3F2 (g) → 2BrF3 (g)            ΔH = y kJ 
What is the enthalpy change for the following reaction? 
BrF (g) + F2 (g) → BrF3 (g) 
Question 7 [image: ]
Find an expression that gives the enthalpy  
change, ΔH, for the thermal decomposition  
of calcium carbonate? 
Question 8 
a) Determine the enthalpy change of reaction, ΔH, in kJ, when 1.00 mol of gaseous hydrazine  decomposes to its elements. Use bond enthalpy values in section 12 of the data booklet. 
N2H4(g) → N2(g) + 2H2(g) 
b) The standard enthalpy of formation of N2H4(l) is +50.6 kJmol−1. Calculate the enthalpy of  vaporization, ΔHvap, of hydrazine in kJmol−1. 
N2H4(l) → N2H4(g) 
(If you did not get an answer to (f), use −85 kJ but this is not the correct answer.)
Question 9 
The Bombardier beetle sprays a mixture of hydroquinone and hydrogen peroxide to fight  off predators. The reaction equation to produce the spray can be written as: 
C6H4(OH)2(aq) + H2O2(aq) → C6H4O2(aq) + 2H2O(l) 
hydroquinone                           quinone 
a) Calculate the enthalpy change, in kJ, for the spray reaction, using the data below. 
C6H4(OH)2(aq) → C6H4O2(aq) + H2 ΔH = +177.0 kJ 
2H2O(l) + O2(g) → 2H2O2(aq) ΔH = +189.2 kJ 
H2O(l) → H2(g) + ½ O2(g) ΔH = +285.5 kJ 
b) The energy released by the reaction of one mole of hydrogen peroxide with hydroquinone is  used to heat 850 cm3 of water initially at 21.8°C. Determine the highest temperature reached  by the water. Specific heat capacity of water = 4.18 kJ kg−1K−1. (If you did not obtain an  answer to part (i), use a value of 200.0 kJ for the energy released, although this is not the  correct answer.) [image: ]
Question 10  
What is the enthalpy of formation of ethyne, in kJ mol−1,  
represented by the arrow Y on the diagram? 
Question 11 
Magnesium sulfate can exist in either the hydrated form or  
in the anhydrous form. Two students wished to determine  
the enthalpy of hydration of anhydrous magnesium  [image: ]
sulfate. They measured the initial and the highest  
temperature reached when anhydrous magnesium 
sulfate, MgSO4(s), was dissolved in water. They  
presented their results in the following table. 
The students repeated the experiment using 6.16 g of solid hydrated magnesium  sulfate, MgSO4∙7H2O(s), and 50.0 cm3 of water. They found the enthalpy change, ΔH2, to be +18 kJ mol−1. The enthalpy of hydration of solid anhydrous magnesium sulfate is difficult to determine  experimentally, but can be determined using the diagram below. 
a) Calculate the amount, in mol, of anhydrous  [image: ]
magnesium sulfate. 
b) Calculate the enthalpy change, ΔH1, for  
anhydrous magnesium sulfate dissolving in  
water, in kJ mol−1.  
c) Determine the enthalpy change, ΔH, in kJ mol−1,  
for the hydration of solid anhydrous magnesium sulfate, MgSO4. 
d) The literature value for the enthalpy of hydration of anhydrous magnesium sulfate is −103 kJ  mol−1. Calculate the percentage error, giving your answer to one decimal place. (If you did not  obtain an answer for the experimental value in (c) then use the value of −100 kJ mol−1).  
e) Another group of students experimentally determined an enthalpy of hydration of −95 kJ mol−1.  Outline two reasons which may explain the variation between the experimental and literature  values.
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