
Chem 102  Exam #1--Winter, 2006  

 
Mult iple  Choice 
Identify the letter of the choice that best completes the statement or answers the question.  

 
____ 1. Which of the following is a characteristic of a central atom which can expand its octet? 

a. It must be in group 7A. 
b. It must be a noble gas. 
c. It must be a transition metal. 
d. It must be in period 3 or greater. 
e. It must be a nonmetal. 
 
 

____ 2. For which of the following molecules will the electron-pair geometry be the same as the molecular 
geometry? 
a. O3 
b. H2O 
c. SiH4 
d. XeF4 
e. TeCl4 
 
 

____ 3. Using VSEPR Theory, predict the electron-pair geometry of . 
a. linear 
b. bent 
c. trigonal bipyramidal 
d. tetrahedral 
e. T-shaped 
 
 

____ 4. Which of the following compounds does not have tetrahedral electron-pair geometry? 
a. CCl4 
b. NO2

- 
c. H3O

+ 
d. PCl3 
e. H2O 
 
 

____ 5. If a molecular geometry is square planar, the central atom has ________ lone pairs and the electron-
pair geometry is _________. 
a. two, tetrahedral 
b. four, tetrahedral 
c. two, linear 
d. four, bent 
e. two, octahedral 
 
 

____ 6. In a molecule with trigonal bipyramidal electron-pair geometry, where are any lone pairs on the 
central atom preferentially placed? 
a. axially 
b. equatorially 
c. there is no preferential placement of lone pairs 
d. there can be no lone pairs on the central atom to obtain a bipyramidal electron-pair 

geometry 
e. the placement depends on the atoms involved 
 
 



____ 7. Which of the following has the smallest bond angle? 
a. 

 
b. H2S 
c. AsCl3 
d. SiF4 
e. 

 
 
 

____ 8. Determine the hybridization around each central atom. 
 

           NH3       PO4
3- 

a. sp         sp2         sp2 
b. sp         sp2         sp3 
c. sp2            sp3         sp3d 
d. sp2        sp3         sp3d2 
e. sp3        sp3         sp3 
 
 

____ 9. The carbon-carbon π bond in ethylene, CH2CH2, results from the overlap of which of the following? 
a. s atomic orbitals 
b. p atomic orbitals 
c. sp hybrid orbitals 
d. sp2 hybrid orbitals 
e. sp3 hybrid orbitals 
 
 

____ 10. Which of the following accurately describes a molecule with all polar bonds? 
a. It is always a polar molecule. 
b. It is never a polar molecule. 
c. It may be a polar molecule. 
d. It may be an ionic molecule. 
e. It cannot be a nonpolar molecule. 
 
 

____ 11. Which of the following molecules are polar? 
 
I. ICl4

- 

II. NH4
+ 

III. IF5 

IV. RnF2 

 

a. I and II 
b. I, II, and IV 
c. II and III 
d. II, III and IV 
e. III only 
 
 

____ 12. Which of the following interactions are present between CO2 molecules? 
 
I. London forces 
II. ion-dipole forces 
III. hydrogen bonding 
IV. dipole-dipole attractions 
 
a. I only 
b. II and III 
c. II only 
d. III only 
e. I and IV 
 
 



____ 13. Which of the following has the lowest boiling point? 
a. NH3 
b. CH4 
c. H2O 
d. HCl 
e. H2Se 
 
 

____ 14. Which of the following compounds has hydrogen bonding as one of its intermolecular forces? 
a. O2 
b. SiH4 
c. AsH3 
d. HI 
e. CH3OH 
 
 

____ 15. What is the major type of force that must be overcome to allow each of the processes below? 
 
I. the evaporation of propanol (CH3CH2CH2OH) 
II. the boiling of liquid CH2Cl2 
III. the melting of solid Br2 

IV. the boiling of liquid BF3 

 

a. hydrogen bonding, London forces, dipole-dipole, dipole-dipole 
b. hydrogen bonding, dipole-dipole, London forces, London forces 
c. dipole-dipole, dipole-dipole, London forces, London forces 
d. London forces, covalent bonding, dipole-dipole, dipole-dipole 
e. London forces, London forces, London forces, London forces 
 
 

____ 16. Based on temperature, there are four main layers to our atmosphere. Which of the following is the 
correct name for the layer in which we live? 
a. troposphere 
b. thermosphere 
c. stratosphere 
d. mesosphere 
e. ionosphere 
 
 

____ 17. NO2 is a known air-pollutant resulting from the combustion of petroleum in vehicles. Suppose at 
6:00 am, there are 0.920 ppm NO2 in a liter of air. Calculate the mass (in grams) of the NO2 present 
in a liter, assuming there are 2.46 × 1023 molecules of air in 1.00 L. 
a. 1.72 × 10-24 
b. 7.03 × 10-23 
c. 1.73 × 10-5 
d. 4.23 × 10-5 
e. 1.04 × 1015 
 
 

____ 18. Which statement is false? 
a. Gas molecules cannot be "squeezed together" to fit into a container. 
b. The gas we exhale expands out continuously into the atmosphere. 
c. The vapors of two immiscible liquids (liquids that do not mix together, but form 

separate layers) will mix completely. 
d. If a large container is filled with a small amount of gas, the gas will occupy all of the 

container. 
e. One must specify of the following properties to completely describe a gas: 

temperature, pressure, volume occupied and number of moles or molecules. 
 
 



____ 19. Which of the following is not a postulate of the kinetic-molecular theory of gases? 
a. All gases consist of atoms and molecules moving randomly in all directions at various 

speeds. 
b. The average kinetic energy of gas molecules increases as the temperature increases. 
c. The volume of a gas molecule is negligible when compared to the space that separates 

it from other gas molecules. 
d. Gas molecules will eventually stop colliding due to the energy lost in each collision. 
e. There are no attractive or repulsive forces between gas molecules. 
 
 

____ 20. When the external pressure on a balloon is decreased at constant temperature, what happens to the gas 
inside? 
a. The collisions become more elastic. 
b. The gas undergoes no changes. 
c. The volume increases. 
d. The molecules increase in rate of movement. 
e. The volume decreases. 
 
 

____ 21. At 20°C, a sample of gas has a volume of 2.51 L at 795 torr. What is the new pressure (in atm) if the 
volume is increased to 6.46 L at the same temperature? 
a. 2.69 
b. 0.813 
c. 0.406 
d. 309 
e. 2050 
 
 

____ 22. A balloon filled with gas is heated from 30.0°C to 197.0°C at constant pressure. If the original 
volume of the balloon was 1.560 L, what is the volume (in L) of the gas after heating? 
a. 0.238 
b. 1.02 
c. 1.01 
d. 2.42 
e. 10.2 
 
 

____ 23. What conditions are referred to as standard temperature and pressure (STP) for gas behavior? 
a. 0°C and 1 atm 
b. 0°C and 1 mm Hg 
c. 273°C and 1 atm 
d. 25°C and 1 atm 
e. 298 K and 760 torr 
 
 

____ 24. Calculate the number of moles of a gas that occupy 7.3 × 103 mL at STP. The value of R = 0.0821 L 
atm mol-1 K-1. 
a. 0.33 
b. 3.1 
c. 3.3 × 102 
d. 2.4 × 104 
e. undefined due to division by zero 
 
 

____ 25. Suppose that at STP a gas occupies 10.2 L. At what temperature (°C) will the same gas occupy 15000 
mL at 1550 torr? 
a. -273 
b. 1.22 × 10-3 
c. 545 
d. 6.22 × 105 
e. undefined due to division by zero 
 
 



____ 26. What volume (in L) of oxygen at 298K and 1.50 atm is required for the complete combustion of 
25.0 g of hexane? The value of R = 0.0821 L atm mol-1 K-1. 
 2 C6H14 + 19 O2 → 12 CO2 + 14 H2O 
a. 4.73 
b. 0.397 
c. 34.2 
d. 45.0 
e. 407 
 
 

____ 27. What is the molecular weight of 3.7 g of an unknown gas that occupies 450 mL at 20.0°C and 2.0 
atm? The value of R = 0.0821 L atm mol-1 K-1. 
a. 3.7 × 10-2 
b. 9.9 × 10-3 
c. 6.8 
d. 98.9 
e. 5.5 × 103 
 
 

____ 28. What is the density (in g/L) of methane at 25°C and 1.2 atm of pressure? The value of R = 0.0821 L 
atm mol-1 K-1. 
a. 4.90 × 10-2 
b. 1.20 
c. 0.785 
d. 9.9 
e. 6.21 × 103 
 
 

____ 29. For a gas mixture 
a. the partial pressures of the gases at equilibrium are equal. 
b. the total pressure is equal to the maximum partial pressure. 
c. the total pressure is equal to the sum of the partial pressures. 
d. the lightest gas will have the lowest partial pressure. 
e. the lightest gas will have the highest partial pressure. 
 
 

____ 30. Which of the following describes one way in which a real gas differs from an ideal gas? 
a. The molecules in a real gas occupy some space. 
b. The molecules in a real gas have no kinetic energy. 
c. The molecules in a real gas have no attractions for one another. 
d. The molecules in a real gas do not move in random motion. 
e. The molecules in a real gas exist only at STP. 
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 1. ANS: D OBJ: 09-2 Predicting Molecular Shapes: VSEPR  

 

 2. ANS: C OBJ: 09-2 Predicting Molecular Shapes: VSEPR  

 

 3. ANS: C OBJ: 09-2 Predicting Molecular Shapes: VSEPR  

 

 4. ANS: B OBJ: 09-2 Predicting Molecular Shapes: VSEPR  

 

 5. ANS: E OBJ: 09-2 Predicting Molecular Shapes: VSEPR  

 

 6. ANS: B OBJ: 09-2 Predicting Molecular Shapes: VSEPR  

 

 7. ANS: B OBJ: 09-2 Predicting Molecular Shapes: VSEPR  

 

 8. ANS: E OBJ: 09-3 Orbitals Consistent with Molecular Shapes: Hybridization 

 

 9. ANS: B OBJ: 09-4 Hybridization in Molecules with Multiple Bonds 

 

 10. ANS: C OBJ: 09-5 Molecular Polarity 

 

 11. ANS: E OBJ: 09-5 Molecular Polarity 

 

 12. ANS: A OBJ: 09-6 Noncovalent Interactions and Forces Between Molecules 

 

 13. ANS: B OBJ: 09-6 Noncovalent Interactions and Forces Between Molecules 

 

 14. ANS: E OBJ: 09-6 Noncovalent Interactions and Forces Between Molecules 

 

 15. ANS: B OBJ: 09-6 Noncovalent Interactions and Forces Between Molecules 

 

 16. ANS: A OBJ: 10.1 The Atmosphere  

 

 17. ANS: C OBJ: 10.1 The Atmosphere  

 

 18. ANS: A OBJ: 10.2 Properties of Gases 

 

 19. ANS: D OBJ: 10.3 Kinetic-Molecular Theory 

 

 20. ANS: C OBJ: 10.4 The Behavior of Ideal Gases 

 

 21. ANS: C OBJ: 10.5 The Ideal Gas Law 

 

 22. ANS: D OBJ: 10.5 The Ideal Gas Law 

 

 23. ANS: A OBJ: 10.5 The Ideal Gas Law 

 

 24. ANS: A OBJ: 10.5 The Ideal Gas Law 

 

 25. ANS: C OBJ: 10.5 The Ideal Gas Law 

 

 26. ANS: D OBJ: 10.6 The Quantities of Gases in Chemical Reactions 

 

 27. ANS: D OBJ: 10.6 The Quantities of Gases in Chemical Reactions 

 

 28. ANS: C OBJ: 10.7 Gas Density and Molar Masses   

 

 29. ANS: C OBJ: 10.8 Gas Mixtures and Partial Pressures  

 

 30. ANS: A OBJ: 10.9 The Behavior of Real Gases 


