Teacher’s Tools® Chemistry

Gases and Stoichiometry:  Ideal Gas Law: Worksheet 1: Answer Key

1.  A sample of pure gas at 27ﾰC and 380 mm Hg occupied a volume of 492 ml. What is the number of moles of gas in this sample?  (R = 0.0821 L•atm / K•mole)

(A)   0.010 mole
(B)   7.6 moles
(C)   10  moles
(D)   6 x 1021 moles
(E)   none of these choices
This was a single-state ideal gas law problem in which you were given T = 300 K, P = 380/760 atm., V = .492 L and then required to solve for the number of moles. 
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The correct choices was A.

2.  A sample of ideal gas was heated at constant volume from 25ﾰC to a temperature sufficient to exactly double the pressure. What was the temperature of the gas sample? (R = 0.0821 L•atm / K•mole)

(A)   50ﾰC
(B)   100ﾰC
(C)   298 K
(D)   596 K
(E)   cannot be determined.

At constant volume and number of moles for a two-state system, the ideal gas law reduces to:
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if P2 = 2P1 substitution yields 
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  T2 = 2T1.  Remember to always use absolute temperature, T2 = 2(298 K) = 596 K.  The correct choice was D.
3.  A hydrogen gas thermometer has a volume of 100 ml at 0ﾰC. When immersed in a low-temperature liquid the volume of the gas fell to 87.2 mL. What was the temperature of the liquid?  (R = 0.0821   L•atm / K•mole)

(A)   -35ﾰC
(B)   13ﾰC
(C)   35 K
(D)   0.0872ﾰC
(E)   273 K

At constant pressure and number of moles for a two-state system, the ideal gas law reduces to:
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and you were given V1, T1 and V2.   Substitution yields 
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  Solve for, T2 = 238 K or -35ﾰC.  The correct choice was A.
4.  A 22.4 liter sample of gas at STP weighs 16.0 grams. What is the molecular weight of the gas?

(A)  22.4 g/mol                (B)  16.0 g/mol        (C)  29.4 g/mol        (D)  12.0 g/mol       (E)  32.0 g/mol

At STP (standard temperature, 273.15 K and pressure, 1atm), 1 mole of an ideal gas occupies 22.4 L.  That is a convenient fact to remember.  In this problem, that means the molar mass of the gas must be 16.0 grams.  The correct choice was B.

5.  A gas occupies a 1.5 liter container at 25ﾰC and 2.0 atm. If the gas is transferred to a 3.0 liter container at the same temperature, what will be the new pressure?

(A)  1.0 atm
(B)  2.0 atm             (C)  3.0 atm            (D)  4.0 atm             (E)  5.0 atm

At constant temperature and number of moles for a two-state system, the ideal gas law reduces to:
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  Solve for, T2 = 1 atm.  The correct choice was A.
6.  One mole of nitrogen, two moles of neon, and four moles of argon are sealed in a cylinder.  The combined pressure of the gases is 1400 mm Hg. What is the partial pressure of nitrogen in the cylinder?

(A)   100 mm Hg
(B)   200 mm Hg
(C)   400 mm Hg
(D)   500 mm Hg
(E)   1400 mm Hg

If you assume that each of these gases behave ideally, and this is a good assumption, then a mole of each gas contributes the same amount to the total pressure of the mixture.  That’s Dalton’s Law of Partial Pressure.  Written out using mole fractions this becomes:  
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, where X is the mole fraction of each gas.  The partial pressure of nitrogen is therefore: 
[image: image10.wmf]22

NNtotal

1

P=XP=1400mmHg=200mmHg

7

æö

ç÷

èø

.  The correct choice was B.
7.  At STP hydrogen gas is

(A)   1/8 as heavy as oxygen gas.

(B)   8 times heavier than oxygen gas.

(C)   1/10 as heavy as air.

(D)   1/16 times as heavy as oxygen gas.

Remember that hydrogen gas is diatomic in its standard state.  Oxygen is also diatomic therefore hydrogen gas is 2/32 or 1/16 lighter than O2.  The correct choice was D.
8.  What is the density of sulfur dioxide gas at STP?

(A)   0.72 g/L
(B)   1.43 g/L
(C)   2.86 g/L
(D)   17.7 g/L
(E)   64.0 9 g/L

Write the ideal gas law in terms of density:  
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STP is 273 K and 1 atm.  Solve for d and plug in the numbers:
9.  200 mL of a gas at constant pressure is heated from 0ﾰC to 100ﾰC. In order to determine the new volume, the initial volume must be multiplied by

(A) 0/100                  (B) 100/0                  (C) 273/373             (D) 373/273

At constant pressure and number of moles for a two-state system, the ideal gas law reduces to:
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.   Remember to use absolute temperature.  The ratio is therefore 373/273.  The correct choice was D.
10.  If you wish to find the corrected volume of a gas which was at 20ﾰC and 760 mm pressure, and conditions were changed to 0ﾰC and 700 mm pressure, by what fractions, would you multiply the original volume?

(A)   (293 x 760)/(273 x 700)

(B)   (273 x 700)/(293 x 760)

(C)   (273 x 760)/(293 x 700)

(D)   (293 x 700)/(273 x 760)

P, V, and T are changing between each state but the number of moles is constant.  The ideal gas law therefore becomes the combined gas law:  
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.  Remember to use absolute temperature.  Solving for the volume of state 2 yields: 
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.  The correct factor is therefore, (293 x 760)/(273 x 700).  The correct choice was A.
11.  If the density of a gas is 1.43 g/L at STP, what is the density of the gas at 25ﾰC and 1 atm. pressure?

(A)  1.95 g/L
(B)  1.19 g/L
(C)  1.57 g/L
(D)  none of the above
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.  From the first set of conditions, the molar mass of the gas can be determined.  
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Solve for the density using the conditions of the second state: 
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.  The correct choice was B.
12.  When a sample of oxygen gas in a closed container of constant volume is heated until its absolute temperature is doubled, which of the following is also doubled?

(A)   The density of the gas.

(B)   The pressure of the gas.

(C)   The average velocity of the gas molecules.

(D)   The number of molecules per cm3.

(E)   The potential energy of the molecules.

At constant volume and number of moles for a two-state system, the ideal gas law reduces to:
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if P2 = 2T1 substitution yields 
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 .  The pressure of the system is doubled.  The correct choice was B.
13.  The density of an unknown gas is 4.20 grams per liter at 3.00 atmospheres pressure and 127ﾰC. What is the molecular weight of this gas? ( R = 0.0821 atm•L/mol•K)

(A) 14.6 g/mol         (B) 46.0 g/mol         (C) 88.0 g/mol         (D) 94.1 g/mol        (E) 138  g/mol
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.  The correct choice was B
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