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Part A [Inorganic Chemistry]  [82.5 marks out of 165]  [90 min] 

 

Please Answer the Following Questions          [27.5 marks for each question]  

Q1. (A)  How you can obtain aluminium metal from bauxite ore, and mention its 

reaction with water steam and ferric oxide. 

   (B)  Illustrate: 

i. The oxoacides of chlorine.  

ii. The divalancy in group IV A in periodic table. 

ii. Oxide of carbon.  

 

Q2. (A)  From water and air, how can you produce each of the following by one 

method only: 

i. Hydrogen   ii. Oxygen   iii. Nitrogen 

iv. Argon     v. Ammonia   vi. Ozone           

   (B)  What are the types of the following?  

              i. Hydrides                    ii. Oxides                 iii. Carbides 

 

Q3. (A) How you can prepare the following compounds:        

i. Sodium  hydroxide                   ii. Hydrogen peroxide         

ii. Sulphuric acid                          iv. Hydrazine   

         (B) How you can prepare the following elements by one method only:  

     i. Sulphur                               ii. Magnesium                   iii. Fluorine      
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Part B [Analytical Chemistry]  [82.5 marks out of 165]  [90 min] 
 

Q1. Choose the Correct Answer:    [48 marks] 
 

[1]  Use the following information to choose 

the correct answer in question i, ii and 

iii: Concentration HCl (0.35 M), Volume 

HCl (24.35 mL), and Volume NaOH 

(36.44 mL). 
  

i. The data above refers to a titration of 

NaOH with a known concentration of 

HCl. The molarity of NaOH is ……….. 
 

(A) 0.234 M NaOH    

(B) 0.350 M NaOH    

(C) 0.524 M NaOH 

(D) 1.90 M NaOH    

(E) None of the above. 
 

ii. The moles of HCl present at the end 

point are........................................... 
 

(A) 8.52 moles HCl 

(B) 0.14 moles HCl  

(C) 0.0096 moles HCl 

(D) 0.0085 moles HCl    

(E) None of the above. 
 

iii. The moles of NaOH present at the end 

point are ……………………..…..……. 

(A) 12.8 moles NaOH    

(B)  0.013 M NaOH   

(C) 0.0096 moles NaOH 

(D)  0.0085 moles NaOH   

(E) None of the above. 

   

[2]  It required 42.35 mL of H2SO4 to 

neutralize 21.17 mL of 0.5000 M NaOH. 

Calculate the concentration of H2SO4. 

(Please write a balanced reaction to help 

you perform the calculation). 

 

(A) 0.2499 M H2SO4   

(B) 0.1250 M H2SO4     

(C) 0.4998 M H2SO4 

(D) 1.000 M H2SO4   

(E) None of the above. 

 

[3] If the concentration of H
+
 ions in an 

aqueous solution is 2.5x10
-4

 then,  
 

(A)  pH is less than 7   

(B)  The solution is acidic   

(C)  pOH is greater than 7 

(D)   All are correct.  

[4] Which of the following reactions is not a 

redox reaction? 

(A) H2SO4 + BaCl2 →BaSO4 + 2HCl 

(B) CuSO4 + Zn →ZnSO4 + Cu 

(C) 2NaI + Cl2 →2NaCl + I2  

(D) C + O2 →CO2 

   (E) None of the above. 

 

[5] In your acid / base titration lab, you 

found the molecular weight of a solid 

acid. Perform the same calculation given 

that 0.50 g of acid required 20.00 mL of 

0.25 M NaOH to titrate it. (Assume that 

the acid and base react on a one-to-one 

molar basis). 

 (A) 0.0025 g/mol  

(B) 0.010 g/mol 

(C) 0.10 g/mol 

(D) 1.0 x 10
2
 g/mol 

(E) None of the above. 

 

[6] A 20.0 mL of 0.500 M HCl are mixed 

with 15.0 mL of 0.500 M NaOH. What is 

true about the resulting solution? 

 

(A) The solution pH will be > 7. 

(B) The solution pH will be < 7. 

(C) The solution pH will be = 7. 

(D) None of the above.  
 

 

[7]  How can one prepare 750 mL solution of 

0.5 M H2SO4, from 2.5 M H2SO4 stock 

solution? 

 

(A)  by mixing 250 mL of the stock 

solution with 500 mL of water. 

(B)  by mixing 150 mL of the stock 

solution with 600 mL of water. 

(C)  by mixing 600 mL of the stock 

solution with 150 mL of water. 

(D)  by mixing 375 mL of the stock 

solution with 375 mL of water. 

(E)  None of the above. 
  

 

[8]  What is the solubility constant 

expression for Zn3(PO4)2? 

(A) Ksp = [Zn
2+

][PO4
3–

]   

(B) Ksp = [Zn
2+

][2PO4
3–

]   

(C) Ksp = [Zn
2+

]
3
[PO4

3–
]
2
 

(D) Ksp = [3Zn
2+

]
3
[2PO4

3–
]
2
  

(E) Ksp = [Zn
3+

]
2
[PO4

2–
]
3
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 [9]  Which of the following 

statements does not appropriately 

describe a stage in a titration process? 

(A) Before equivalence point is reached, 

the volume of a titrant added to the 

analyte does not make the reaction 

complete (when there is excess of 

analyte). 

(B) At equivalence point the titrant added 

is the amount that is chemically 

equivalent to the amount of analyte. 

(C) After equivalence point, the amount of 

titrant added is higher than the amount 

of analyte. 

(D) After equivalence point, the amount of 

titrant added cannot be higher than the 

amount of analyte. 

(E) At the beginning of a titration, the 

number of moles of the titrant added is 

always less than that of the analyte 

present (when there is excess analyte). 

 

 

[10] EDTA is one member of a class of 

aminocarboxylate ligands that form 

very stable 1:1 complexes with metal 

ions. The following table shows log Kf 

values for several ligands with Ca
2+

 

and Mg
2+

. Which ligand is the best 

choice for the direct titration of Ca
2+

 in 

the presence of Mg
2+

 …………………. 
 

Ligand Name Mg
2+

 Ca
2+

 

EDTA Ethylenediaminetetraacetic acid 8.7 10.7 

HEDTA 
N-hydroxyethylenediaminetriacetic 
acid 

7.0 8.0 

EEDTA Ethyletherdiaminetetraacetic acid 8.3 10.0 

EGTA 
Ethyleneglycol-bis(β-

aminoethylether) -N,N'-tetraacetic 

acid 
5.4 10.9 

DTPA Diethylenetriaminepentaacetic acid 9.0 10.7 

CyDTA Cyclohexanediaminetetraacetic acid 10.3 12.3 

 

 

 

 

 

Q2.  For each experiment of the following, what the forms of alkalinity (OH
–
, HCO3

–
, CO3

2–
) 

that are present. In each case, a 25.00 mL sample is titrated with 0.05 M HCl to the 

bromocresol green and phenolphthalein end points.                                                [7.5 marks] 
 

Exp. 
Volume of HCl (mL) to the 

Phenolphthalein End Point 

Volume of HCl (mL) to the 

Bromocresol End Point 
Alkalinity 

A 0.00 14.28 ………… 

B 21.36 21.36 ………… 

C 17.12 34.24 ………… 

D 5.67 21.13 ………… 

E 21.36 25.69 ………… 
 

Q3.  Determine the pCu at the equivalence point for 25.0 mL of 0.0500 M Cu
2+

 with 0.025 M 

EDTA at a pH of 10 and in the presence of 10
–1

 M NH3? The formation constant for Cu
2+

-

EDTA is 9.3 x 10
15

.                                     [10 marks] 
 

Q4.  The amount of iron in a meteorite was determined by a redox titration using KMnO4 as the 

titrant. A 0.4185 g sample was dissolved in acid and the liberated Fe
3+

 quantitatively 

reduced to Fe
2+

, using a reductor column. Titrating with 0.02500 M KMnO4 requires 41.27 

mL to reach the end point. Determine the %w/w Fe2O3 in the sample of meteorite? 

   [10 marks] 
 

Q5.  A 0.5131g sample containing KBr is dissolved in 50 mL of distilled water. Titrating with 

0.04614 M AgNO3 requires 25.13 mL to reach the Mohr end point. A blank titration 

requires 0.65 mL to reach the same end point. Report the %w/w KBr in the sample?  

     [7 marks] 
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Useful Data and Information 
 

 

 

 

Values of αY
4–

 for selected pHs 
 

 

 

 

 

 

 

 

Values of αM
n+

 for Selected Concentrations of Ammonia 
  


