
THESE DATA WILL BE PROVIDED ON THE MIDTERM 
EXAMINATION 

 
STP:  0°C and 1 atm     1 mol gas at STP: 22.4 L  
k =   1.38 x 10 –23 J/K    0 K =  – 273.15 °C 
e   =   2.718     1 Pa    =  1 N/m2  
g   =   9.81 m/s2     1 atm   =  101.3 kPa   =  760 Torr  
π   =   3.14     1 bar    =  100,000 Pa   =   100 kPa  
R =   8.314  J/(mol K)    1 J    =  1 kg m2/s2     =  1 kPa L 

=   0.08206 L atm /(mol K)   1 mol  =  6.02 x 10 23 molecules 
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1) Calculate the height in meters of a column of liquid glycerol (density =1.26 g/cm3) 

required to exert the same pressure as 760 mmHg (d = 13.60 g/cm3). 
a) 8.20 m 
b) 8.20 × 103 m 
c) 0.704 m 
d) 44.4 m 
e) 70.4 m 

 
 
2) A mercury manometer is used at a barometric pressure of 100.7 

kPa. If the mercury level at the open end of the manometer is 
50 cm higher than the mercury level at the closed end, as 
shown, what is the pressure of the enclosed gas? 
a) 50 torr 
b) 500 torr 
c) 1255 torr 
d) 150.7 torr 
e) 260 torr 

 
 
3) Which statement regarding a sample of an ideal gas is false? 

a) If the pressure is doubled at constant temperature, the volume increases by a 
factor of two. 

b) If the temperature is doubled at constant pressure, the volume increases by a 
factor of two. 

c) If the temperature is doubled at constant volume, the pressure increases by a 
factor of two. 

d) If the volume is doubled at constant temperature, the pressure decreases by a 
factor of two. 

e) If the number of moles of gas is doubled at constant temperature and pressure, the 
volume increases by a factor of two. 

 
 
4) What volume would be occupied by 4.8 g of oxygen gas (O2) at 0.50 atm and 133°C? 

a) 10 L  
b) 3.3 L  
c) 13 L  
d) 19 L  
e) 6.7 L 

 
 
 
 
 



5) A 500.0 mL sample of O2(g) is at 780 mmHg and 30°C. What will be the new volume 
if, with constant pressure and amount of gas, the temperature is decreased to -15°C? 
a) 426 mL  
b) 587 mL  
c) 500 mL  
d) 250 mL  
e) 437 mL 

 
 
6) A 4.00 L sample of N2(g) at 760 mmHg is compressed, at constant temperature, to 

3.20 atm. What is the final gas volume? 
a) 950 L  
b) 0.771 L  
c) 1.25 L  
d) 13.1 L  
e) 59.6 L 

 
 
7) A sample of helium gas occupies a volume of 38 L at 780 torr and 25°C. What 

volume would the gas occupy at standard temperature and pressure? 
a) 25 L  
b) 38 L  
c) 34 L  
d) 40 L  
e) 36 L 

 
 
8) A 5.00 L container of unknown gas at 25.0 °C has a pressure of 2.45 atm. The mass 

of the gas is 32.1 g. What gas is in the container? 
a) NO2  
b) Cl2 
c) SO2  
d) F2  
e) SO3 

 
 
9) Diethyl ether (CH3CH2OCH2CH3) was the first general anesthetic. It was first used in 

1846 for surgical procedures. What is the density in g/L of diethyl ether at 27 °C and 
1.11 atm? 
a) 2.03 × 103 g/L  
b) 3.34 g/L 
c) 0.299 g/L 
d) 37.1 g/L 
e) 2.71 g/L 

 
 



10) Consider the following reaction:  
 
N2(g) + 3 H2(g) → 2 NH3(g) 
 
What volume of NH3(g) can be produced from 200.0 L of H2(g) if the gases are 
measured at 350 °C and 400 atm pressure? 
a) 133.3 L  
b) 200.0 L  
c) 66.7 L  
d) 400.0 L  
e) 300.0 L 

 
 
11) How many liters of H2 are needed to make 327 L of NH3 by the reaction: 

 
N2 (g) + 3 H2 (g) → 2NH3 (g), 
 
if the gases are at the same temperature and pressure? 
a) 491 L  
b) 654 L  
c) 218 L  
d) 38.5 L  
e) 327 L 

 
 
12) A 15 L tank contains 33.3% methane (CH4) by volume and 66.7% oxygen (O2) by 

volume. The total pressure inside the tank is 0.5 atm and the temperature is 150°C. A 
spark is used to initiate combustion and the reaction proceeds to completion 
according to the equation below. The contents of the tank are then returned to 150ºC. 
What is the final pressure inside the tank? 
 
CH4 (g) + 2 O2 (g) → CO2 (g) + 2 H2O (g) 
 
a) 1.5 atm 
b) 3.0 atm 
c) 0.75 atm 
d) 0.25 atm 
e) 0.5 atm 

 
13) Which gaseous mixture contains the largest number of moles of oxygen (O2)? 

a) 1 L of gaseous mixture at 0ºC with an O2 partial pressure of 500 torr and a N2 
partial pressure of 4000 torr 

b) 20 L of gaseous mixture at STP containing 50% O2 by volume 
c) A gaseous mixture of 150 g of O2 and 25 g N2 in a 10 L container 
d) 0.5 moles of O2 and 3 moles of N2 in a 10 L container 
e) 50 L of a gaseous mixture at STP with an O2 mole fraction (χO2) of 0.1. 



 
 
14) If a litre of CO2 is compared to a litre of H2, both at 25°C and one atmosphere 

pressure, then: 
a) there are more H2 molecules than CO2 molecules 
b) the CO2 molecules are on the average moving more slowly than the H2 molecules 
c) the mass of one liter of CO2 equals the mass of one liter of H2 
d) the average kinetic energy of the CO2 molecules is greater than that of the H2 

molecules 
e) the CO2 and H2 molecules have the same average speed 

 
 
15) Calculate urms, in m/s, for H2(g) molecules at 30°C. 

a) 5.26 × 103 m/s 
b) 6.09 × 102 m/s 
c) 6.13 × 101 m/s 
d) 2.74 × 103 m/s 
e) 1.94 × 103 m/s 

 
 
16) Calculate the temperature at which the root-mean-square velocity of carbon dioxide 

(CO2) molecules is 500 m s-1. 
a) 714°C 
b) 414°C 
c) 441°C 
d) 168°C 
e) 1.62°C 

 



ANSWER KEY 
 

1. A 
2. C 
3. A 
4. A 
5. A 
6. C 
7. E 
8. C 
9. B 
10. A 
11. A 
12. E 
13. C 
14. B 
15. E 
16. D 

 
 
 
 
 


