
AP Chemistry Unit   Problem Sets​. 

 Problem Set 1:​ Heat, Work, Enthalpy, and Internal Energy  
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 Problem Set 2:​ Heat Capacity and Calorimetry  
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 Problem Set 3:​ Heat and Phase Change; Heating and Cooling Curves  
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Sketch a heating curve for this substance starting at 
-50.0​o​C and ending at 100​o​C. 
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 Problem Set 4:​ Thermochemical Equations and Heat Stoichiometry  
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Meals-ready-to-eat (MREs) are military meals that can 
be heated on a flameless heater. The heat is produced 
by the following reaction: 
 
Mg(s) + 2 H​2​O(l) → Mg(OH)​2​(s) + H​2​(g)∆H = -355 kJ/mol 
 
Calculate the number of grams of Mg needed for this 
reaction to release enough energy to increase the 
temperature of 75 mL of water from 21ºC to 79ºC.  



 Problem Set 5​: Hess’s Law 
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Calculate the ΔH​rxn​ of  
N​2​ (g)  +  2O​2​ (g)  → 2NO​2​ (g)  
based on the following reactions: 
A) N​2​ (g)  +  O​2​ (g)   → 2 NO (g)      ΔH = +180 kJ 
B) 2 NO (g) + O​2​ (g)  → 2 NO​2​ (g)   ΔH = -112 kJ 

Calculate the ΔH​rxn​ of  
C​(graphite)​  → C​(diamond)  
based on the following reactions: 
A) C​(graphite)​  +  O​2​ (g) → CO​2​ (g)    ΔH = -394 kJ 
B) C​(diamond)​  +  O​2​ (g) → CO​2​ (g)    ΔH = -396 kJ 
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Calculate the ΔHrxn of  
2C​2​H​6​ (g)  +  7O​2​ (g)  →  4CO​2​ (g) +  6H​2​O (g)  
based on the following reactions: 
A) 2C(s)  + 3H​2​ (g) → C​2​H​6​ (g)     ΔH = -84.7 kJ 
B) C(s)   +  O​2​(g)   →  CO​2​ (g)       ΔH = -393.5 kJ 
C) H​2​(g) +  ½ O​2​(g) → H​2​O(g)       ΔH = -242 kJ 
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Problem Set 6 ​: Enthalpy of Formation 
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For each of the following compounds, write a 
balanced thermochemical equation depicting the 
formation of one mole of the compound from its 
elements in their standard states and use the reference 
table to obtain the value of ∆H​f​º. 
 
a) NO​2​ (g)   
b) SO​3​ (g)  
c) NaBr (s)  
d) Pb(NO​3​)​2​ (s)  
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The ∆H​f​º values of the two allotropes of oxygen, O​2 
and O​3​, are 0 and 142.2 kJ/mol, respectively, at 25ºC. 
Which is the more stable form at this temperature? 
Explain. 
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Use the values of ∆H​f​º in the appendix to calculate 
∆Hº for the following reactions: 
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Problem Set 7 ​: Additional Exercises 
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