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Investigation IV — Counting Molecules * Lesson 2 - Lighter Than Air

Lighter Than Air ’ Name:

Period: Date:
D

Purpose: The purpose of today's lesson is to explore the number of gas particles in a
specified volume of gas. You will need Avogadro's Hypothesis to help you answer the
questions.

Avogadro’s Hypothesis: Equal volumes of gases at the same temperature and
pressure contain equal numbers of gas particles. A gas particle refers to either a
single atom or a single molecule that is separated from other molecules or atoms.

Consider these 5 balloons. They are filled with helium (He), nitrogen (N3), and carbon
} dioxide (CO»). The pressure for all 5 balloons is 1.0 atm and the temperature is 273 K.

[Note: These drawings do not show the exact number of gas particles, they simply
represent the gas particles in correct proportion to one another.]

1 2 3 4 5

:" ee N2
1' ®0® C02 \

| 1. Which balloon(s) has/have the most gas particles? >

2. Which balloon(s) has/have the most total atoms? “4 : Y

3. The volumes of Balloon 3 and Balloon 4 are the same. Explain why.
Shine ¥ o€ pavticles

4. The masses of Balloon 3 and Balloon 4 are different. Explain why.
diffecrenkr wasses

220¢g 40¢g

5. The volume of Balloon 2 is the same as Balloon 1, but smaller than Balloon 5.

Explain why. (T2 hawe Samne o Ptu—\—\c\e\_, 4 less than §

6. The mass of Balloon 2 is larger than both Balloon | and Balloon 5. Explain why.
( U WZWas move nass than tre

Imagme you want to create a helium balloon with the same mass as Balloon 2.
How would you do that? What would a drawing of the balloon look like?
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Lesson 2 — Lighter Than Air
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Investigation IV — Counting Molecules

Use Avogadro’s Hypothesis to complete the table below:

gas # of particles mass volume pressure temperature |4 o
He 6.02 x 1023 40¢g 224L 1.0 atm 273 K | t07

-, He |jz.oqxi0% 8.0g 448 L 1.0 atm 213K |5 .5
} l} ‘, He ’3_0;&10"3 2.0¢q 11.2L 1.0 atm 273K ES'
| 4 N» 6.02 x 1023 280¢g 224L 1.0 atm 273K O
: N, 3.01 x 1023 14.04 il.Z\ 1.0 atm 273 K 0.5

N> 6.02 x 1023 280¢g 112L 7 - Oetin 273 K 2059
COy 6.02 x 1023 440 ¢ 22.4 1.0 atm 273 K ].O
COy | Zgixio¥®| 220¢g (l.2v 1.0 atm 273K |D.S

8. When you have a balloon that has a volume of 22.4 L at 1.0 atm and 273 K, how
many particles does it have? (.02 %10 23

9. What is the relationship between the volume of a particular gas and its mass?
Whwain one Qo vboiles tae otaer devbole s
10. What is the relationship between the mass of a particular gas and the number of

icles? , ‘
gas particles? \N\/u; W one Aovhiles the CRuer deobles
11. Does the identity of the gas change the number of particles in 22.4 liters? Explain. [~ O

: )’g\How would you write 6.02 x 1023 as a whole number instead of in scientific
4 notation?

] . Three balloons have the same volume, pressure, and temperature. A helium (He)
L balloon has a mass of 4.0 g, a nitrogen (N») balloon has a mass of 28.0 g, and a

1 carbon dioxide (CO5) balloon has a mass of 44.0 g. How do these masses relate to
the atomic masses given on the periodic table?

.‘Suppose you want to make an air mixture that has 4 nitrogen (N3) molecules for
every 1 oxygen (O7) molecule. Answer the following:

a) If you have 6.02 x 1023 O, molecules, how many N> molecules do you need?
b) If you have 100 L of N, how many liters of O, do you need?

E - Making sense question:
You have: 5.0 L of methane (CH4) at 30°C and 1.0 atm, and
$ 5.0 L of oxygen (O7) at 30°C and 1.0 atm.

List at least three things that are the same.

List at least three things that are different.

& (Consider the volume, temperature, pressure, number of gas particles, identities of the
- gas particles, mass, and density.)

If you finish early...
Suppose you have 100 L of humid air at 30°C, and 100 L of dry air at 30°C’. Whih =
denser? Explain your reasoning.

Weather © UC Regents, LHS Living by Chemisiry, 2003.
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