
Problem Set 3 pt 2 #16-20​ KEY 
 

16  

= 3.125 mol N2 
70𝐿

22.4 𝑙
𝑚𝑜𝑙

3.125 mol ( ) = 2.083 mol NaN3 
2
3

2.083 mol NaN3 x 65.0 = 135 g NaN3 
𝑔

𝑚𝑜𝑙 

17  

a) = 0.136 mol C6H12O6 
24.5𝑔

180 𝑔
𝑚𝑜𝑙

     0.136 mol C6H12O6 = 0.817 mol CO2 
6
1( )

    = 21.4 L 𝑉 = 𝑛𝑅𝑇
𝑃  =  

(0.817𝑚𝑜𝑙)(0.0821 𝐿𝑎𝑡𝑚
𝑚𝑜𝑙𝐾 )(310𝐾)

0.970𝑎𝑡𝑚

CO2 

 

b) = 0.278 mol C6H12O6 
50.0𝑔

180 𝑔
𝑚𝑜𝑙

      0.278 mol C6H12O6 = 1.67 mol O2 
6
1( )

     = 40.8 L 𝑉 = 𝑛𝑅𝑇
𝑃  =  

(1.67𝑚𝑜𝑙)(0.0821 𝐿𝑎𝑡𝑚
𝑚𝑜𝑙𝐾 )(298𝐾)

1.00𝑎𝑡𝑚

CO2 

 

18  
C2H5OH (l) + 3 O2 (g) → 2 CO2 (g) + 3 H2O (g) 
 

= 4.93 mol C2H5OH 227𝑔
46.0 𝑔

𝑚𝑜𝑙

4.93 mol C2H5OH = 14.8 mol O2 
3
1( )

= 360.  L O2 𝑉 = 𝑛𝑅𝑇
𝑃  =  

(14.8𝑚𝑜𝑙)(62.4 𝐿𝑚𝑚𝐻𝑔
𝑚𝑜𝑙𝐾 )(308𝐾)

790. 𝑚𝑚𝐻𝑔

360.  L O2 = 0.21x    where x = volume of air 

x = = 1714 L ~ 1710 L air 360𝐿
0.21

 

 

 
 
 

Ethanol (C2H5OH) burns in air: 
 
__C2H5OH (l) + __O2 (g) → __ CO2 (g) + __ H2O (g) 
 
Balance the equation and determine the volume of air in 
Liters at 35.0ºC and 790. mm Hg required to burn 227 
grams of ethanol. Assume that air is 21.0 percent O2 by 
volume. 

https://docs.google.com/document/d/1nMzc8hh68QzomuEY6wFZdPaNMIashfALFDhm4skTtUY/edit#bookmark=id.1fob9te


19  
= 0.0332 mol C6H12O6 

5.97𝑔
180 𝑔

𝑚𝑜𝑙

0.0332 mol C6H12O6 = 0.0664 mol CO2 
2
1( )

= 1.62  L 𝑉 = 𝑛𝑅𝑇
𝑃  =  

(0.0664𝑚𝑜𝑙)(0.0821 𝐿𝑎𝑡𝑚
𝑚𝑜𝑙𝐾 )(293𝐾)

0.984𝑎𝑡𝑚

CO2 

 = 88.9% 1.44𝐿
1.62𝐿 𝑥100

In alcoholic fermentation, yeast converts glucose to 
ethanol and carbon dioxide: 
 
C6H12O6 (s) → 2 C2H5OH (l) + 2 CO2 (g) 
 
If 5.97 g of glucose are reacted and 1.44 L of CO2 gas 
are collected at 293 K and 0.984 atm, what is the 
percent yield of the reaction? 

20  
2CH3OH + 3O2 ⇒ 2CO2 + 4H2O 
 

CH3OH 25. 0𝑚𝐿(0. 850 𝑔
𝑚𝐿 ) =  21. 25𝑔

= 0.664 mol CH3OH 21.25𝑔
32 𝑔

𝑚𝑜𝑙

 
 = 0.558 mol O2 LR 12.5 𝐿

22.4 𝐿
𝑚𝑜𝑙

 
0.558 mol O2  0.744 mol H2O 4

3( ) =

 

 

 

 

 

 


