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CHEM 16.1 

Problem Set 2 

 

 

DRILL 6: Quantum Numbers  and  Electron Configuration  

 

1. For the element Rb, write the set of four quantum numbers of its valence electron. 

 

Quantum number  

n  

l  

ml  

ms  

 

2. For the element Mn, write the ground-state electron configuration in the following format: 

a. Condensed 

b. Expanded  

c. Noble gas configuration (abbreviated) 

d. Valence electron configuration 

 

 

DRILL 7: Trends in Atomic Properties 
 

Fr, Ne, F, Br, Sr, Ca 
 

A. Arrange the following elements above by: 

1. DECREASING atomic radius 

2. DECREASING 1st ionization energy 

3. INCREASING tendency  to form cation  

4. DECREASING affinity for electrons 

5. INCREASING tendency to form anion 

 

B. Three elements with code names Roy, Gie and Bev have the following electron configuration:   
  

Roy:   1s2  2s2  2p6  3s2  3p4 
   Gie:  1s2  2s2  2p6  
   Bev:  1s2  2s2  2p6  3s2  3p6  4s1  

The IE1 values of the three elements at random order are 419, 1000 and 2081 kJ/mole. 

a)  Which element has the SMALLEST atomic size? 
b)  Which element has the GREATEST tendency to form a cation? 
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DRILL 8 AND EXER 7: Lewis Structures, Geometry and Polarity 
 

1. Draw the most plausible Lewis structure of the following compounds. Show resonance structures whenever 
applicable. Indicate the geometry, polarity and type of molecule of the covalent compounds. 

a. NO 
b. CH3OH 
c. HCOOH 
d. SeO2 
e. O3 

f. KMnO4  
g. Ba(OH)2 
h. PbS2 
i. (NH4)2C2O4 
j. H3AsO4 

 
2. Explain the difference among ionic, nonpolar covalent and polar covalent bonding.  
3. What is the VSEPR Theory? Explain why molecules with the same number of atoms can have different 

shapes. Explain why a molecule that contains polar covalent bonds may not be a dipole.  
 

DRILL 9: Balancing Chemical Equations by Inspection Method 
 

Balance the following equations by inspection: 
 

1. ____CH3OH(l)  +  ____O2(g)    ____CO2(g)  +  ____H2O(l)   

2. ____Fe2O3(s)  +  ____CO(g)    ____Fe(s)  +  ____CO2(g)   

3. ____(NH4)2Cr2O7(s)    ____N2(g)  +  ____Cr2O3(s)  +  ____H2O(l)   

4. ____Na2SiO3(s)  +  ____HF(aq)    ____H2SiF6(aq)  +  ____NaF(aq)  +  ____H2O(l)  

5. Solutions of sulfuric acid and lead (II) acetate react to form solid lead sulfate and a solution of acetic acid. 
6. Butyric acid, C4H8O2, undergoes complete combustion to produce carbon dioxide and water. 
7. Solid magnesium hydroxide and ammonia are produced when powdered magnesium nitride is reacted with 

water. 
 

EXER 8 and DRILL 10: Intermolecular Forces of Attraction (IMFA) 
 

1. Identify the kinds of intermolecular forces that might rise between molecules of the following compounds. 
a. CH3CH2CH2CH3 
b. (NH2)2CO 
c. CH3OCH3 
d. HClO4 
 

2. Complete the table below by supplying the correct substance in each pair.  
 

Substances Stronger IMFA Lower BP 
Lower vapor 

pressure 
Higher surface 

tension 
Lower viscosity 

H2Se or H2O      

CO2 or NO2        

CHCl3 or CH2Cl2      

CH3COOH or CH3OH      

ClNO or NO2      

Xe or Kr      

HF or H2S      
 

 



 

No part of this practice set may be reproduced without the written permission of the General Chemistry and Chemical Education Division, 
Institute of Chemistry, UPLB, College, Laguna. 

 

 
EXER 9: The Molar Mass of Butane 

1. The steel bomb of a bomb calorimeter, which has a volume of 75.0 mL, is charged with oxygen to a pressure 
of 145 atm at 22.0

⁰
C.  Calculate the moles of oxygen in the bomb.  [Ans: 0.449 moles] 

2. Helium is collected over water at 25oC and 1.00 atm total pressure.  What total volume of gas must be 
collected to obtain 0.586 g of helium? (At 25oC the vapor pressure of water is 23.8 torr.) 
[Ans: 3.59 L] 

3. A compound has the empirical formula CHCl. A 256-mL flask at 373 K and 750 torr contains 0.800 g of the 
gaseous compound. Determine the molecular formula of the compound. [Ans. C2H2Cl2] 

4. A compound contains only nitrogen and hydrogen and is 87.4% nitrogen by mass. A gaseous sample of the 
compound has a density of 0.977 g/L at 710 torr and 100oC.  What is the molecular formula of the compound? 
[Ans. N2H4] 

 

EXER 10: Cooling Curve 
 

1. Given the cooling curve, complete the table below.  Determine what will happen to the kinetic and 
potential energy (increase, decrease or constant). 
 

 

 

 

 

 

 

 

 

 

 

Figure 1. Cooling curve of substance X. 

Portion State(s) present Kinetic energy Potential energy 

A    

B    

C    

D    

E    

 

A 

B 
C 

D 

E 


