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The Model: Gas Mixtures
1. Ideal gas properties are Percent by
(independent of, dependent on) other ideal gases in the Gas Volume (%)
mixture. nitrogen (No) 78
oxygen (05) v’ |
L argon (Ar 0.9
2. The percent by volume of oxygen in air is %. gon ( .) _
carbon dioxide (CO,) 0.04
This means that oxygen contributes % of the total pressure in the gas mixture.
3. Use the table to determine the percent of total pressure the other gases contribute:
a. Nitrogen %
b. Argon %
c. Carbon dioxide o
4. Use questions 1 through 3 to write a mathematical expression that calculates the total pressure of a gas
mixture given the pressures of each component.
5. General Rule: The total pressure of a mixture is calculated by (adding, subtracting,
multiplying, dividing) all of the partial pressures.
6. General Rule: The partial pressure of a substance is calculated by (adding,
subtracting, multiplying, dividing) the (total, partial) pressure by its percent composition

in the mixture.



Skills Practice: Total and Partial Pressures

7. What is the partial pressure of each component in air when the total pressure is 1.67 atm?
8.

a. Nitrogen atm
b. Oxygen atm
c. Argon atm

d. Carbon dioxide
atm

9. What is the total pressure of a gas mixture containing 0.65 atm of component A, 3.42 atm of component
B, and 2.50 atm of component C?

atm

10. What is the partial pressure of each component in the picture if the total

Y o o0 o
pressure is 3.5 atm? ° o
a. Solid black circles atm o °
o ©O o
° (@]
o ® e

b. White circles atm




11. A 5.2-L flask contains 4.0 grams of hydrogen gas and 10.0 grams of helium at 0.00°C.
a. What is the total pressure inside of the flask?

atm

b. What is the partial pressure of each component?

i. Hydrogen gas atm

ii. Helium atm

12. A flexible container held 0.5 moles of helium. If 0.5 moles of hydrogen gas were added to the
container, what would most likely occur, provided temperature was held constant?

a. The pressure would double.

b. The pressure would be cut in half.
c. The volume would double.

d. The volume would be cut in half.

13. How would the situation change if the container in question 11 were rigid instead of flexible?
a. The pressure would double.

b. The pressure would be cut in half.
c. The volume would double.
d. The volume would be cut in half.



The Model: Gas Stoichiometry

14. What gas property should be calculated before determining reaction amounts using a balanced chemical

equation?

15. What equation calculates that property given three other properties?

16. Standard temperature and pressure (STP) for gases is 273 K and 1 atm. If a chemical reaction occurs at

STP, which two gas properties can be directly related? and

17. What is the standard volume of 1 mole of gas at STP? (Hint — you calculated this on
the last worksheet.)

Skills Practice: Molar Volume
18. How many moles and grams of CO»(g) are in 29.7 liters of the gas at STP?

a. Moles mol

b. Grams g

19. What is the volume of 55.8 grams of N2(g) at STP?




Skills Practice: Gas Stoichiometry
20. How many liters of Hx(g) are formed by the complete reaction of 2.03 mol of carbon? The hydrogen gas
is collected at 1.25 atm and 325 K.
C(s) + H2O(g) = CO(g) + Ha(g)

21. How many grams of ammonia gas can form from the reaction of 32.5 liters of nitrogen gas and 41.3
liters of hydrogen gas at STP?
Na(g) + 3Ha(g) > 2NH;(g)

22. An aqueous reaction that forms hydrogen gas was collected over water. If the total pressure of the
product mixture was 985 mmHg, what was the pressure of the hydrogen gas? The vapor pressure of
water at 25°C is 23.8 mmHg.

mmHg




23. How many moles of hydrogen gas were formed from the conditions in question 22 if the volume of
hydrogen gas was 2.5-L?

mol
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