
Recitation Worksheet (Optional Extra Practice) 
 

 
Name:  UGA ID:
    
 
Textbook:  
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Instructions: 

§ This recitation worksheet is optional extra practice for Ch. 10.7-10.8. 
§ You do not need to submit it to Gradescope.  
§ The answer key has been posted with this worksheet to eLC.  
§ A periodic table and formula sheet are attached to the end of this worksheet. 

 
  

  



1. Consider a number of gases provided below. Which of the following will diffuse the 
slowest at 85 °C? 
 

 
 
 

 
A. F2 
B. Xe 
C. O2 
D. Ar 
E. Ne 
 
 
2. The effusion rate of carbon dioxide was measured at 70 °C. Afterwards, the effusion 
rate of a number of gases were collected at the same temperature. Which of the 
following gases provided below had the closest rate of effusion to carbon dioxide? 
 

 
 
 

 
A. Ar 
B. Xe 
C. C3H8 
D. O2 
E. He 
F. Ne 
 
 
3. An experiment was conducted in which the ratio of the rates of effusion of nitrogen 
gas to another diatomic gas was 2.3881. What is the identity of the unknown gas? Write 
the chemical formula in the box below. 

 
 
 
 
 

 
  

 

 

 



4. Many reactions done in the laboratory are air-sensitive and require inert gases such 
as N2 or Ar to prevent unwanted reactivity. Although only one gas is typically chosen in 
any given scenario, consider a situation in which a scientist introduces 3.50 mol of N2 
and 3.50 mol of Ar into a closed container. If a pinhole leak is introduced at a constant 
temperature, which of the following statements are true after a period of time? Select 
any that apply and answer using capital letters with no spaces (e.g. ABCDE). 
 

 
 
 

 
A. The partial pressure of both gases will increase 
B. The partial pressure of both gases will decrease 
C. The partial pressure of both gases will remain the same 
D. The partial pressure of N2 will be higher than the partial pressure of Ar 
E. The partial pressure of Ar will be higher than the partial pressure of N2 
 
 
5. In the image below, both gases have been allowed to effuse for the same amount of 
time. Which gas has the higher molar mass? 
 
 

 
 

 
 
 

 
A. Gas 1 
B. Gas 2 
C. Both gases have the same molar mass 
D. It’s impossible to tell based on the image 
  

 

 



6. Two gases (1.0 atm of gas A and 0.5 atm of gas B) are placed on either side of a 
partition in a chamber. When the partition is removed, it takes 5.6 minutes for the two 
gases to fully mix. What is true about these gases?  
 

 
 
 

 
A. They have the same molar mass 
B. Gas A has a higher molar mass 
C. Gas B has a higher molar mass 
D. Gas A effused faster 
E. Gas B effused faster 
F. This is diffusion, so molar mass cannot be compared 
G. More than one of the above is true 
 
 
7. Two different hypothetical gases and their van der Waals correction factors are 
provided in the table below. Based on this information, which gas’s volume is expected 
to be the least similar to an ideal gas? 
 

Gas a ((L2×atm)/mol2) b (L/mol) 

Gas A 5.35 12.50 

Gas B 104.34 1.12 

 
 
 
 

 
A. Gas A, because it has the largest “b” correction factor 
B. Gas B, because it has the largest “a” correction factor 
C. Gas A, because the average of both its correction factors (8.93) is smaller than the 
average of Gas B’s correction factors 
D. Gas B, because the average of both its correction factors (52.7) is greater than the 
average of Gas A’s correction factors 
E. It is inconclusive because units of volume are present in both correction factors 
  

 

 



8. Answer the following questions using the table below of five different hypothetical 
gases and their van der Waals correction factors. 
 

Gas a ((L2×atm)/mol2) b (L/mol) 

Gas A 12.391 0.819 

Gas B 13.711 0.901 

Gas C 1.341 0.100 

Gas D 4.981 0.244 

 
(a) Which gas will behave the most nonideally? 
 

 
 
 
 

A. Gas A 
B. Gas B 
C. Gas C 
D. Gas D 
 
 
(b) Which gas would have the most similar volume to an ideal gas? 
 

 
 
 

 
A. Gas A 
B. Gas B 
C. Gas C 
D. Gas D 
 
 
(c) Which gas would have the least similar pressure to an ideal gas? 
 

 
 
 

 
A. Gas A 
B. Gas B 
C. Gas C 
D. Gas D 

 

 

 



9. Which of the following statements are true regarding the van der Waals equation? 
Select any that apply and answer using capital letters with no spaces (e.g. ABCDE). 
 

 
 
 
 

A. The van der Waals constant “a” corrects for temperature 
B. The van der Waals constant “b” corrects for volume 
C. The smaller the van der Waals constant “a”, the more ideally the gas behaves 
D. The larger the van der Waals constant “b”, the more ideally the gas behaves 
E. None of the above are true 
 
 
10. A researcher roughly calculates the expected pressure and volume of a gas using 
the ideal gas law. When they measure the volume, it is exactly the same as calculated. 
When they measure pressure, it is very different from their calculation. What could 
explain this finding? 
 

 
 
 

 
A. The gas has a large “a” correction factor  
B. The gas is at a very high temperature  
C. The gas has a large “b” correction factor  
D. The gas is at a very low pressure  
E. More than one of the above could explain the discrepancy  
F. None of the above would explain the discrepancy 
 
 
11. Consider an unknown gas that is placed in various temperature and pressure 
conditions provided below. Under which set of conditions will the unknown gas behave 
most ideally? 
 

 
 
 

 
A. Pressure: 0.1 atm; temperature: 273 K 
B. Pressure: 0.1 atm; temperature: 350 K 
C. Pressure: 1 atm; temperature: 273 K (STP) 
D. Pressure: 1 atm; temperature: 350 K 
E. The identity of the gas is required to determine what conditions will affect ideal 
behavior 
  

 

 

 



Additional Practice Questions: 
 
1. Most helium in nature is the 4He isotope, with a precise molar mass of 4.00260 g/mol. 
The 3He isotope (molar mass = 3.01603 g/mol) is used in ultracold systems, and is 
separated from bulk helium by effusion. What is the relative rate (ratio) of effusion of 
3He relative to 4He? 
 

 
 
 

 
A. 0.753518  
B. 0.868054  
C. 1.15200  
D. 1.32711  
E. 1.76122  
 
 
2. Which of the following gases would diffuse at the slowest rate? 
 

 
 
 

 
A. H2  
B. Cl2 
C. O2 
D. CH3Cl 
E. CF4  
 
 
3. If nitrogen gas effuses at a rate of 4.58 L/min under a certain set of conditions, what 
would the rate of effusion (L/min) of neon gas be under the same conditions? Report 
your answer in standard notation. 
 

 
L/min 
 
 

 
 
 
 
 
 
 

 

 

 



4. An unknown gas effuses from a container 1.66 times more rapidly than CO2. Which 
of the following is the most reasonable guess of the identity of the unknown gas? 
 

 
 
 

 
A. CH4 
B. Sb 
C. O2 
D. CCl2F2 
 
 
 
 
5. An unknown gas has an empirical formula of CH2. The unknown gas and chlorine gas 
are mixed in a container and allowed to effuse. Exactly 232 mL of chlorine gas effuses 
in 10 seconds under these conditions. If 301 mL of the unknown gas effuses in this 
same time period, what is the molecular formula of the unknown gas? 
 

 
 
 
 

 
 
 
 
 
 
 
 
  

 

 



6. A 2.278 × 10−4 mol sample of an unidentified gaseous substance effuses through a 
tiny hole in 95.70 s. Under identical conditions, 1.738 × 10−4 mol of argon gas (molar 
mass = 39.95 g/mol) takes 81.60 s to effuse. What is the molar mass of the unidentified 
substance? 
 

 
 
 

 
A. 23.25 g/mol 
B. 29.05 g/mol 
C. 31.99 g/mol 
D. 49.90 g/mol 
 
 
 
 
 
 
 
 
 
7. A real gas will behave most like an ideal gas under which of the following conditions? 
 

 
 
 

 
A. 1 atm and 73 K 
B. 1 atm and 550 K 
C. 10 atm and 73 K 
D. 10 atm and 550 K 
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Formula Sheet 

Length 
1 kilometer = 0.62137 mile 
1 inch = 2.54 centimeters (exactly) 
1 Ångstrom = 1 × 10−10 meter 

Energy 
1 joule = 1 kg·m2/s2 
1 calorie = 4.184 joules 
1 Calorie = 1 kilocalorie = 1000 calories 
1 L·atm = 101.325 joules 

Pressure 
1 pascal = 1 N/m3 = 1 kg/m·s2 
1 atmosphere = 101.325 kilopascals = 760 mm Hg = 760 torr = 14.70 lb/in2  
1 bar = 1 × 105 Pa (exactly) 

Temperature 
0 K = −273.15°C 
K = °C + 273.15 
°C = (5/9)(°F − 32) 

Mass 
1 kg = 2.205 lbs 

Volume 
1 mL = 1 cm3 = 1 cc 

Constants 
c = 2.998 × 108 m/sec 
h = 6.626 × 10−34 J·sec 
R = 0.08206 L·atm/mol·K = 8.314 J/mol·K 
Specific heat of water = 4.184 J/g∙K 
Mass of an electron: 9.109 x 10−31 kg 
Mass of a proton: 1.673 x 10-27 kg 
RH = 2.18 x 10−18 J 
Specific heat of water = 4.184 J/g∙K 
Avogadro's number: 6.022 × 1023 

F = 96485 J/(V∙mol e−) 
Kw = 1.0 × 10−14 at 25 °C 
kb = 1.381 × 10−23 J/K 
 
Equations 
(P + a(n2/V2))·(V − nb) = nRT 
molar mass (M) = mRT/PV 
density (d) = MP/RT 

𝐾𝐾𝐾𝐾 =  
3
2
𝑅𝑅𝑅𝑅 

𝜇𝜇𝑟𝑟𝑟𝑟𝑟𝑟 = �3𝑅𝑅𝑅𝑅
𝑀𝑀

 



𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝐴𝐴
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝐵𝐵

= �
𝑀𝑀𝑀𝑀𝐵𝐵

𝑀𝑀𝑀𝑀𝐴𝐴
 

∆𝐸𝐸 =  −2.18 × 10−18𝐽𝐽(
1
𝑛𝑛𝑓𝑓2

−
1
𝑛𝑛𝑖𝑖2

) 

 

Cg = kPg 

Psolution=Psolvent Xsolvent 
Psolution=∑Pj=∑PjXj 
π = MRTi 

Thermodynamic and Electrochemistry 
S = kb × ln(W) 
ΔS = qrev/T  
∆G = ∆G° + RT∙lnQ  
R=8.314 J/mol.K 
∆G° = −RT∙lnK 
∆G= −nFEcell  
E°cell = RT/nF lnK  
E°cell = (0.0257/n) lnK = (0.0592/n) logK  
Ecell = E°cell − (RT/nF) lnQ  
Ecell =E°cell − (0.0257/n) lnQ  
Electrolysis: Q (total charge) = I × t = n × F 

Integrated Rate Laws & half-life 

 

Equilibrium and Acid / Base 
KP = Kc × (RT)Δn  

ln 𝐾𝐾2
𝐾𝐾1

=  ∆𝐻𝐻𝑟𝑟𝑟𝑟𝑟𝑟
°

𝑅𝑅
 ( 1
𝑇𝑇1
−  1
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