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Gases and Gas Laws S3EBMW Review Worksheet

The problems on this worksheet are Chem 10 level problems. They are provided to assist your review of the topics covered
in Chp 13 of the McQuarrie textbook. Note that Chem 11 problems will be more involved and more rigorous than these! An
answer key is provided at the end of this worksheet.

The Gas Laws
1. The average atmospheric pressure on Mount Everest is 0.311 atm. Convert this to mmHg and psi
BNl atmn | 7O nanddy , Blladwa [14-7pst _
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2. Consider a sample of gas in a cylinder with a moveable piston. Assuming that no gas is lost OF gained
(constant #7), what would happen to:

the gas volume if the pressure is increased (at constant T)? \/ \[/
b. the gas volume if the temperature is increased (at constant P)? \,[/ T
c. the gas pressure if the temperature is decreased (at constant V)? P J

3. Oxygen gas is commercially sold in 49.0 L steel cylinders at a pressure of 150 atm. If it were all transferred

to a 235 L tank at constant temperature, what would the pressure of this gas be in atm and in psi?
(1soetm(d9L) = (235L) ? =

9.9°C

4. A bicycle tire is inflated with air to a premézs psi at on a warm day with a temperature of 85068, At
night, however, the temperature drops to #F. Assuming a constant tire volume and no leakage of air out
the tire, what is the new tire pressure (in psi) at this temperature?

5. Suppose you have a 25.0 mL sample of carbon dioxide gas in a syringe at 20.0 °C. Assuming constant

pressure, what will the volume of this gas be (in mL) at a temperature of 37.0 °C?
LtV
293K 310K

6. A 558 mL sample of N, gas has a temperature of 22 °C and a pressure of 836 torr. The pressure and volume
are then changed to 0.965 atm and 0.716 L, respectively. Assuming constant », what is the new gas

temperature (in °C)? (33(,%:—91558‘..«1.) (733 4 hrri'ﬂbml—) T=332KL-27 3

295¢ T ;-.
g A balloon filled with 15.0 grams of ammonia gas (NHs) has a volume of 234 mL. 1f 0.332 moles of ammonia

then leak out of the balloon, what is its new volume in mL (assuming no change in temperature or pressure)"

X Vv 5o NH= | 1wmol 234 mL ?
Y J’ll'mg‘m el o * 3sim VR 3D

Ideal Gas Law and STP

8. A balloon holds 30.0 kg of helium gas. What is the volume of this balloon (in L) if the gas pressure is 18.38

psi and the temperature is 22.0 °C? , ART
30ka | 1000q | Imel _ =0 .
18.38psif Ladm 1.2 Sa4m 2 7500 mol =

(.7 ps lea |4 He
@9. What mass of methane gas (CH,) would occupy a 615 cm’ cylinder at 300 K and 1140 torr?
en H4otor] Lot . jGatm = % = . 375 mol 375»"”/1:055 6.0

17uodor
10. A 12.0 mL sample of liquid methanol (CH;OH, d = 0.850 g/mL) is placed in an evacuated sealed 250. mL
flask and then heated to a temperature of 60.0 °C to vaporize it completely. At this temperature, what is the
pressure (in mm Hg) of the gaseous methanol in this flask?
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P A steel cylinder contams 150 moles of argon gas at a temperature of 25.0 °C and a pressure of 5.63 x 10° mm
Hg. Calculate the density of argon (in g/L) in this cylinder. Recall thatd =m/V.

PVznRT - 2 . Lae PHM _ (74, latn)Y39-7Sylal) -
L . Pv= “H ¥ 3T RT 0821 (292 K) @
B A chemist finds that 15.3 grams of an unknown gas occupies 10.0 L at 18.0 °C and 986 torr. What is the

molar mass of this gas?

Ly {.300tm

13. What is the volume of | mole of any gas at STP? A2, 4 L
What is the temperature and pressure of a gas at STP?

A73 K | odm
14. What is the mole quantity of chlorine in a 7.50 L sample of chlorine gas at STP? What is the density {in g/L)

of this chlorlne gas samil“re?s 5 . jfﬂ_ﬂg'_}Lj = 23_5}
n: == R—T 321 )(273¢ Z.335.\ 0 lZZ HL. - 225
(o ) ) d= 3/ SL ‘

Gas Stoichiometry and Kinetic Molecular Theory

S L
15. Consider the following reaction: 4 Kgg &) + 2H.0() —» 4KOH(s) + 3 0:(g).
[f 5.00 g of KO, reacts completely with excess water: T I Z sl O |z2.4L

a.  What volume of O, gas will be coliected at STP? e~ |.,, Tor 1 4malkD2 | ImwalOz =118
b. [fall the O, gas is collected in a 0.500 L metal cylinder at 37 o (.! what pressure it exert (in atm)?

PV (ot )u13L) _ PL5L) rp:-

T 273K . 3lok , .
16. Calculate the volume of oxygen gas required for the complete combustion of 50.0 g of liquid benzene (CsHg)
at 25 °C and 734 mm Hg. Hint: start by writing the balanced equation for this reaction, 734 |,|2 = Qlladw

I78. :z;f ZerolCoH, )
17. Consider the reaction: CO (g) +2H; (g) > CH;OH(g) /- nRT (z 28 oxz: 298 -
Suppose that 16.5 L of CO (g) is allowed to react with 25.2 L of H; (g) at constant temperature and pressure.

What volume of CH;OH gas would be produced?
ju.SL o = L.5L CleoH

18. Consider two flasks, A and B. Flask A contains 1 gram of F, gas and Flask B contains | gram of Cl. gas.
Both flasks are at the same volume and temperature. Answer the following questions using kinetic molecular
theory (no calculations are required). moler

Which flask contains the greater number of molecules? Why? F, becausi® moss @3 lower
In which flask do the molecules move more slowly? Why? (1, becoinsa| ::-\:-sr is biyass
In which flask do the molecules collide with the flask walls more frequently? Why?

Fy moves fag ber - ullf&fﬂ? rmort.
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