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QUESTION 1 

1.1 In a reaction, O2 is produced at STP, and it occupied a container that has 
length, width and height of 0.400 m, 0.400 m and 0.500 m respectively. How 
many molecules of O2 were produced in the reaction?  

 [1 m = 10 dm; 1 dm3 = 1 L]  (6) 

1.2 A 0.2417 g sample of a compound composed of C,H,O,Cl only, is burned in 
oxygen yielding 0.4964 g of CO2 and 0.0846 g of H2O. A separate 0.1696 g 
sample of the compound is fused with sodium metal, the products dissolved 
in water and the chloride quantitatively precipitated with AgNO3 to yield 
0.1891 g of AgCl. What is the empirical formula for the compound? (11) 

1.3 A mass of 34.0 g of aluminium reacts with 39.0 g of chlorine gas to form 
aluminium chloride.  

1.3.1 What is the mass of aluminium chloride produced in this reaction? (5) 
1.3.2 What mass of the reactant is left after the completion of this reaction (2) 

1.4 Give four reasons why actual yield is usually less than theoretical yield. (4) 

1.5 A mass of 950.0 g of copper(II) sulfate was reacted with 460.0 g of zinc metal. 
If 295.8 g of copper are actually obtained from this reaction, what is the 
percent yield? (5) 

 
1.6 Chalk is an almost pure form of calcium carbonate. A 20.0 g mass of chalk 

was reacted with an excess of dilute hydrochloric acid to produce calcium 
chloride, water and 4.256 L of carbon dioxide gas which was collected at 
standard temperature and pressure (STP). 

1.6.1 Write a balanced equation for this reaction. (2) 
1.6.2 What mass in grammes of carbon dioxide is produced? (2) 
1.6.3 Calculate the percentage purity of the chalk. (4) 
 

 [41] 

QUESTION 2 

2.1 Phenylacetic acid (C6H5CH2COOH, denoted as HPAc) builds up in the blood 
of people afflicted with phenylketonuria, an inherited genetic disorder that, if 
left untreated, causes mental retardation and death.  A study of the acid 
shows that the pH of a 0.12 M solution of HPAc is 2.60. This dissociation 
equation is given as:  

 
2 3( ) ( ) ( ) ( )HPAc aq H O l H O aq PAc aq    

2.1.1 Calculate the percentage ionisation of this weak acid. (3) 
2.1.2 What is the Ka of phenylacetic acid? (3) 
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2.2 Calculate the molarity of a household ammonia whose pH is 11.5. The 

dissociation constant (Kb) for ammonia at room temperature is 1.8 x 10-5. (6) 

2.3 Calculate the pH of a sodium hydroxide solution which was prepared by 
dissolving 2.50 g of sodium hydroxide pellet in 250 mL of water (5) 

 [17] 

QUESTION 3 

3.1 Draw a suitable Lewis structure for CH3NO2. All hydrogens are bonded to 
carbon, and the order of atomic connections is CONO. (3) 

3.2 Based on the Valence Shell Electron Pair Repulsion (VSEPR) Theory? What 
is the shape of the following molecules?  

3.2.1 BF3 (2) 
3.2.2 CCl4 (2) 
3.2.3 NH3 (2) 

3.3 Based on the VSEPR model, water is a linear molecule. True or False? 
Defend your choice with suitable explanation(s). (3) 

 [12] 

QUESTION 4 

4.1 Predict the product of the following displacement reaction (if any) by writing 
a balanced chemical equation. 

4.1.1  2 3 3( ) ( ) ( )Zn s Al NO aq   (3) 

4.1.2 ( ) ( )Sn s HCl aq   (3) 

4.2 What is effective nuclear charge? (2) 

4.3 Rank the following elements in order of increasing (smallest to largest) 
atomic radii 

4.3.1 C, N, Mg, Al, and Si (2) 
4.3.2 Li, Na, K, Rb, and Cs (2) 
4.3.3 Si, P, S, Cl, and Ar (2) 

4.4 Which of the following processes requires the most ionisation energy? 
Explain your choice. (5) 

 a. Na(g)  Na+(g)  +  e-  

 b. Na+(g)  Na2+(g)  +  e-  

 c. Mg(g)  Mg+(g)  +  e-  

 d. Mg+(g)  Mg2+(g)  +  e-  

 [19] 
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QUESTION 5 

Name the following organic compounds: 

5.1  (2) 

5.2  (2) 

5.3  (2) 

5.4  (2) 

5.5  (2) 

5.6  (2) 

  [12] 
------------------------------END OF QUESTIONS------------------------------------- 
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DATA SHEET 

1 mole of a gas at STP = 22.4 L 

 

Periodic Table 

 
 
 


