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1. Which of the following is the correct symbol for the magnetic quantum number?  

A. n  
B. ℓ  
C. ms 

D. ml 

2. The placing of electrons into the lowest energy level first is an application of  
A. Hund’s rule.  

B. Aufbau principle.  

C. Avogadro’s principle.  

D. Pauli exclusion principle.  
 

3. The strongest ion - dipole attraction exists between  

A. Cl- and H2O.  

B. Na+ and H2O.  
C. Ca2+ and H2O.  

D. Al3+ and H2O.  

4. The expression that is used to calculate the molality of a solution is 

 

 

 

5. Use the orbital diagram for chlorine shown below to answer the questions that follow. 

 
(i) Write the electron configuration of the most common ion of chlorine using s, p, d notation.  

 

(ii) Determine the four quantum numbers for the 1st electron in the 3p orbital.  

 

6. Consider the abbreviated electron configuration for the elements sodium and magnesium to answer the  

questions that follow. 

 
(i) Identify the element that will have a higher value of the 1st ionisation energy.   

(ii) Provide an explanation for your answer to part (i) above. 
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7. Draw the Lewis structure of phosphate ion (PO4
3- ).   

8. The following experimental procedurewas carried out to determine the effect of hydrogen bonds. 

 

 
 

(i) Which liquid sample, water or cyclohexane will have an increase in volume upon solidification?  

 

(ii) Provide an explanation for your answer to part (i) above.  

 
9. State Gay-Lussac’s law.  

 

10. To determine the value of the gas constant (R), some potassium permanganate (KMnO4) was  

decomposed in a test-tube. The following data was obtained during the experiment. 
 

 

Note: M (O2) = 32 g mol-1 

 
(i) Name the apparatus that was used to determine the volume of oxygen gas produced.  

 

(ii) Calculate the value of the gas constant (R) using the experimental data given in the table above.  

 
(iii) The value of the gas constant (R) obtained in this experiment is not exactly the same as the 

theoretical value. State one possible source of error that resulted to this difference. 

11. Volume percent (V/V %) can be used to express the percentage of ethanol in alcohols. The table below  

shows the volume percent values of four different alcohols. 

 

 

A 750 mL of an unknown alcohol contains 322.50 mL of ethanol. Determine the unknown alcohol 

(A, B, C or D) by calculating the volume percent (V/V %). 


