Unit 6 Exam Preparation
Gases

1. How can you recognize an ideal gas problem?

When number of moles is an issue. If no moles needed (no stoichiometry, too), you can use one of the other gas laws.

2. How can you recognize a problem where you’ll have to use stoichiometry?
When you are given information about one substance and asked about another substance.

3. How can you recognize a problem where you’ll have to use water vapor pressure and Dalton’s law?

If you are asked to produce information about a dry gas, or the phrases “collected over water” or “collected using water displacement” are used.
4. 10 L of water at 20 ºC and 620 mm Hg react with potassium in a single replacement reaction. How many moles of water are going to react? How many moles of gas will you get?
n = PV/RT

P = 620/760 = .82 ATM

V = 10 L     T = 293 °K

n = (.82 ATM)(10 L)

(.0821 L ATM/mol °K)(293°K)

n = .34 mol H2O
2H2O + 2K ( 2KOH + H2
(.34 mol H2O)(1 mol H2)




   (2 mol H2O)
= .17 mol H2
5. At 10 ºC and 1 atm pressure, .13 mole of ammonia has a volume of 3 L. A 3 L sample of nitrogen at that same temperature and pressure will contain how many moles?

· if temp, pressure and volume are the same, number of moles are the same (=Avogadro’s gas law)
· so there will be .13 mol of N2
6. At STP, 7 moles of chorine gas has what volume?
 (7 mol Cl2)(22.4 L) = 156.8 L





 (mol)

7. What will happen to the pressure of the chlorine gas (from #6) if the gas is cooled to 100 ºK?

P=nRT/V
   n=7 mol T=100 ºK V=156.8 L
P = (7 mol)(.0821 L atm/mol ºK)(100 ºK)



(156.8 L)

P = .37 atm

8. 15 g of a gas occupy 9.15 L at STP. What’s the gas’ molar mass?
molar mass is in g/mol
(9.15 L)(1 mol)   = .41 mol of gas



  (22.4 L)
15 g/.41 mol = 36.6 g/mol
9. In the industrial process for producing methyl alcohol (CH3OH), carbon monoxide reacts with hydrogen in a synthesis reaction. Both of the reactants are gases at STP. Five grams of CO react. 

a. How many moles of carbon monoxide is this?
(5 g CO)(1 mol)
=.179 mol CO


    (28.01 g)

b. How many moles of hydrogen are needed to react with this much CO?
CO + 2H2 ( CH3OH
(.179 mol CO)(2 mol H2)





 (1 mol CO)

c. What mass of methyl alcohol will be produced?
(.179 mol CO)(1 mol CH3OH)= (.179 mol CH3OH)




(1 mol CO)

(.179 mol CH3OH)(23.05 g)=5.74 gCH3OH






  mol

d. How many liters of methanol (CH3OH) will be produced?
(.179 mol CH3OH)(22.4L)=4.01L




mol
10. What gas did we generate in the “Calculation of R” lab?
H2
