Osukuuni Practice Questions

CHEM 1151


GASES
1. A sample of nitrogen gas at 18 oC and 760 mmHg has a volume of 2.67 mL. What is the volume at 0 oC and 1.2 atm pressure?
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P1 = 760 mmHg = 1 atm
T1 = 18 oC = 291 K

V1 = 2.67 mL = 2.67 x 10-3 L

P2 = 1.2 atm


T2 = 0 oC = 273 K 

V2 = ?
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2. If 500.0 mL of argon gas at 101 kPa and 23 oC is compressed into a 115.0 mL container at the same temperature, what is the pressure of the gas in the container?
Constant temperature → Boyle’s Law

P1V1 = P2V2
V1 = 500.0 mL = 0.5000 L
P1 = 101 kPa 
V2 = 115.0 mL = 0.1150 L
P2 = ?

P2 = (101 kPa)(0.5000 L)/(0.1150 L)

P2 = 439 kPa
3. A 71.6-mg sample of pentothenic acid (a vitamin B) gives off 3.84 mL of nitrogen gas at 23 oC and 785 mmHg. What is the volume of nitrogen at STP?
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STP is standard temperature and pressure, T = 0 oC and P = 1 atm

P1 = 785 mmHg 

T1 = 23 oC = 296 K

V1 = 3.84 mL = 3.84 x 10-3 L

P2 = 1 atm = 760 mmHg
T2 = 0 oC = 273 K 

V2 = ?
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4. Calcium carbide reacts with water to produce acetylene gas, C2H2.

CaC2(s) + 2H2O(l)  →  Ca(OH)2(aq) + C2H2(g)

Calculate the volume (in liters) of acelytene produced at 26 oC and 684 mmHg from 0.0450 mol CaC2 and excess water.

From balanced equation, 1mol CaC2 produces 1 mol C2H2
Moles of C2H2 = 0.0450 mol

PV = nRT

684 mmHg = 684 torr

T = 26 oC = 299 K

V = (0.0450 mol)(62.36 L-torr/mol-K)(299 K)/(684 torr) = 1.22 L
5. In an undersea experiment conducted by the U.S. Navy, the mole percent composition of the atmosphere was 79.0% He, 17.0% N2, and 4.0% O2. What would be the partial pressure of each gas if the undersea pressure is 6.91 atm?

Pi = xiPtotal
PHe = (0.790)(6.91 atm) = 5.46 atm

PN2 = (0.170)(6.91 atm) = 1.17 atm

PO2 = (0.040)(6.91 atm) = 0.274 atm
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