
 

 

Name: ____________________________________         Period: ______ Assigned on Friday, April 10, 2026 
13.2 AP Practice Problem (AP Topics 1.1, 3.1, 3.2, 3.4, 4.7, 6.4, 6.6, & 7.9)​  Due Monday, April 13, 2026 

 

For parts of the free-response question that require calculations, clearly show the method used and the steps involved in arriving 

at your answers. You must show your work to receive credit for your answer. Examples and equations may be included in your 

answers where appropriate. 

  

C2H5OH(l) + 3 O2(g) � 2 CO2(g) + 3 H2O(g)​ ΔHo
comb = -1270 kJ/molrxn 

 

Ethanol, C2H5OH, will combust in air according to the equation above. 

 

A. Is O2 oxidized in the reaction, or is it reduced? Justify your answer in terms of oxidation numbers. 

 

 

 

 

 

 

 

 

 

B. When a sample of C2H5OH was combusted, the volume of CO2(g) produced was 18.0 L when measured at 21.7oC and 1.03 atm. 

Determine the number of moles of CO2(g) that was produced. 

 

 

 

 

 

 

 

 

 

C. Determine the volume of C2H5OH(l), in mL, that was combusted to produce the volume of CO2(g) collected in part B. (The 

density of C2H5OH(l) is 0.79 g/mL.) 

 

 

 

 

 

 

 

 

 

D. Determine the amount of heat, in kJ, that is released by the combustion reaction. 

 

 

 

 

 

 

 

 



 

The combustion reaction occurred in a closed room containing 5.56x104 g of air originally at 21.7oC. Assume that all of the heat 

produced by the reaction was absorbed by the air (specific heat = 1.0005 J/(goC)) in the room. 

 

E. Determine the final temperature of the air in the room after the combustion. 

 

 

 

 

 

 

F. The boiling points of ethanol and dimethyl ether are provided in the following table. Identify the intermolecular force that is 

most responsible for the difference in boiling point. In terms of this force, explain why the boiling point of ethanol is higher 

than that of dimethyl ether. 

 

 

 

 

 

 

 

 

 

 

One method of producing ethanol is by the reaction of ethene and water, as represented below. 

 

C2H4(g) + H2O(g) ⇌ C2H5OH(g)​ ΔHo = -45 kJ/molrxn 

 

G. A chemist wants to run the reaction and maximize the amount of C2H5OH(g) produced. Identify two ways the chemist could 

change the reaction conditions (other than adding or removing any chemical species) to favor the formation of more product. 

Justify your answer. 

 



Answers: 
 

Part A: 1 pt 

 

 

Part B: 1 pt 

 

 

Part C: 2 pts 

 

 

Part D: 1 pt 

 

 

Part E: 1 pt 

 

 

Part F: 2 pts 

 

 



 



Part G: 2 pts 

 


