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Question: 1 
 

 
 
A.  
B.  
C.  
D.  
 

Answer: A     
 
Explanation: 

 

Question: 2 
 

 
 
A. 9.24 J/(g.K) 
B. 225 J/(g.K) 
C. 2.75 J/(g.K) 
D. 2.80 J/(g.K) 
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Answer: D     
 
Explanation: 

 

Question: 3 
 

 
 

A.  

B.  

C.  

D.  
 

Answer: D     
 
Explanation: 
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Question: 4 
 

 
 
A.  
B.  
C.  
D.  
 

Answer: B     
 
Explanation: 
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Question: 5 
 
Which of the following pairs of isotopes belong to the same element? 
 

A.  

B.  
C.  

D.  
 

Answer: A     
 
Explanation: 
The isotopes of the same element all have the same atomic number (the same number of 
protons). They can vary in their number of neutrons and atomic mass. The only pair of isotopes that 
this criteria are the ones in choice A. Other pairs may have the same atomic mass or number 
of neutrons, but not the same atomic number, which means that they are different elements. 
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Question: 6 
 

 
 
A. Hydrogen bonding 
B. Dipole-dipole interactions 
C. London dispersion forces 
D. Ion-dipole interactions 
 

Answer: A     
 
Explanation: 
Since the chemical formulae of both compounds are the same, their molecular weights are also 
the same. They both experience dipole-dipole interactions and London dispersion forces, but there 
is no ionic species involved in neither of them, so the ion-dipole interactions do not apply. London 
dispersion forces largely depend on the polarizability the molecules, which is mainly affected by 
molecular weight. As they have the same molecular weight, the differences in the dispersion forces 
they experience are not likely to affect their boiling points. Propyl alcohol is more polar than 
methoxyethane and has a hydroxy functional group (—0H) which is subject to hydrogen bonding. 
The propyl alcohol experiences greater dipole-dipole interactions than the methoxyethane, but the 
magnitude of hydrogen bonding is typically much greater than that of the dipole-dipole 
interactions. As a result, the extra sets of hydrogen bonding in propyl alcohol raise its boiling point. 

Question: 7 
 

 
 
A. Equilibrium shifts to the right, and the mixture becomes darker. 
B. Equilibrium shifts to the right, and the mixture becomes lighter. 
C. Equilibrium shifts to the left, and the mixture becomes darker. 
D. Equilibrium shifts to the left, and the mixture becomes lighter. 
 

Answer:      
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Explanation: 
The given reaction has a larger total number of gas molecules on the reactant side than the 
product side. If the pressure of the reaction is increased by decreasing the volume, the equilibrium 
is going to shift to the direction with a smaller number of gas molecules, which is the product side 
to the right). Since the equilibrium is shifted to the product side, there are more NO: molecules 
than before. Therefore, the reaction mixture is going to appear darker in color. 

Question: 8 
 

 
 

A.  
B.  
C.  
D.  
 

Answer: B     
 
Explanation: 

 

Question: 9 
 
A compound that is composed of elements A and B adopts the following unit cell structure in its crystals: 
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How many A and B atoms are there in each unit cell? 
 
A.9 and 6 
B.5 and 3 
C.3 and 2 
D.2 and 3 
 

Answer: D     
 
Explanation: 

 

 

Question: 10 
 
In the n = 4 electron shell of an atom, how many subshells and orbitals are present? 
 
A.4 subshells, 16 orbitals 
B.3 subshells, 16 orbitals 
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C.4 subshells, 9 orbitals 
D.3 subshells, 9 orbitals 
 

Answer: B     
 
Explanation: 
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