
Chemistry 145 – Van Bramer 

Fall 2016 Problem Set – Week 7 

 

 

1. I have a special, ideal balloon. This balloon does not exert any pressure on the gas inside 

it. I start by taking the balloon and inflating it to 4 L in Wilmington DE last night. The 

weather channel said that the temperature was 45.0 °F, and the pressure was 30.27 inches 

of Hg. 

 

a. First I take this balloon scuba diving and go down to a depth of 100 ft where the 

pressure is 7 atm. and the temperature is 54.2 °F. What is the volume of the 

balloon? 

 

b. Next I take the ballon out to Colorado. In Denver when I arrive at the airport the 

temperature is 68.4 °F and the barometric pressure is 640 mmHg. Now what size 

is the balloon? 

 

c. Next on my trip is a hike up to the top of Longs Peak (14,256 ft) where the 

pressure is 470 torr and the temperature is -20°C. Now what size is the balloon? 

 

d. Finally I take the balloon on the airplane for the trip home and let it out the 

window. The 747 is flying at 40,000 ft where the pressure is about 80.0 torr and 

the temperature is -60.0 °C. What is the volume of the balloon here? 

 

e. And last of all the balloon soars up into the stratosphere where the pressure has 

dropped to 0.8 torr and the temperature is 0°C, what size is it just before it pops? 

 

 

2. A 1.0 liter flask at 298 K contains 5000 Pa of nitrogen monoxide and 1000 Pa of oxygen. 

These will react to form nitrogen dioxide. Use this information to find the pressure of 

each gas remaining after the reaction is complete and the temperature of the flask has 

changed to 300 K. 

 

3. Large reaction chambers are often used to study atmospheric reactions. A reaction 

chamber the size of a small room measures 20x20x12 feet and is thermostated at 20 oC. 

The reaction chamber is filled with clean air (80% N2, 20% O2) A gas manafold is 

connected to this chamber. A 1.0 liter lecture cylinder of methane (CH4) has a pressure 

of 1000 PSI and a temperature of 25 oC. The methane undergoes a chemical reaction in 

sunlight to produce carbon dioxide and water. 

a. When the methane is added to the reaction chamber, what is the pressure of 

methane? 

b. When the methane reacts with O2 in the reaction chamber, what pressure of 

carbon dioxide can be produced. 

c. When the methane reacts with O2 in the in the reaction chamber, what pressure of 

water vapor can be produced. 

  



 

4. *Assume a beaker of pure water has been boiling for 30 minutes. What is in the bubbles 

in the boiling water? 

a. Air. 

b. Oxygen gas and hydrogen gas. 

c. Oxygen. 

d. Water vapor. 

e. Heat. 

 

5. *A glass of cold milk sometimes forms a coat of water on the outside of the glass (Often 

referred to as 'sweat'). How does most of the water get there? 

f. Water evaporates from the milk and condenses on the outside of the glass. 

g. The glass acts like a semi-permeable membrane and allows the water to pass, but 

not the milk. 

h. Water vapor condenses from the air. 

i. The coldness causes oxygen and hydrogen from the air combine on the glass 

forming water. 

 

6. *What is the mass of the solution when 1 pound of salt is dissolved in 20 pounds of 

water? 

j. 19 Pounds. 

k. 20 Pounds. 

l. Between 20 and 21 pounds. 

m. 21 pounds. 

n. More than 21 pounds. 

*From the Chemical Concept Inventory (http://www.jce.divched.org/jcedlib/qbank/collection/ 

CQandChP/CQs/ConceptsInventory/Concepts_Inventory.html) 

 


