                                      2013 Chemistry multiple choice questions
1. When a 2.855 g sample of Co(NH2CH2CH2NH2)2Cl3 is dissolved in 100.0 g of water, the solution's freezing point is -0.37oC. How many ions are produced per mole of compound? 

(Kf (H2O) = -1.86 oC/molal, Co(NH2CH2CH2NH2)2Cl3 = 285.5 grams/mole)
A. 1                      B. 2                       C. 3                             D. 4

2. A solution containing 1.0 M Al3+ and 1.0 M Cu2+ is buffered to a pH of 4.00.

What is the ratio of the ions, Cu2+/Al3+, left in solution?

Ksp of Cu(OH)2 = 2.20 x 10-20 ,  Ksp of Al(OH)3 = 3.00 x 10-33
A. 1.00                B. 333                 C. 1.18 x 104                                  D. 7.33 x 1012
3. For a particular reversible reaction at temperature T, ΔH and ΔS were found to be both +ve. If Te is the temperature at equilibrium, the reaction would be spontaneous when 

(A) T = Te                    (B) Te > T            (C) T > Te                 (D) Te is 5 times T
4. Standard enthalpy of vapourisation vapH for water at 100° C is 40.66 kJmol–1. The internal energy of vapourisation of water at 100°C (in kJmol–1) is

(Assume water vapour to behave like an ideal gas) 

(A) +43.76           (B) +40.66           (C) +37.56               (D) –43.76 

5. Consider the reaction:

4NO2(g) + O2(g)  2N2O5(g), ΔrH = –111kJ.
If N2O5(s) is formed instead of N2O5(g) in the above reaction, the ΔrH value will be: 

(given, ΔH of sublimation for N2O5 is 54 kJ mol–1) 

(A) –219 kJ           (B) –165 kJ          (C) + 54 kJ               (D) + 219 kJ
6. Standard free energies of formation (in kJ/mol) at 298 K are –237.2, –394.4 and –8.2 for H2O(l), CO2(g) and pentane (g), respectively. The value of Eocell for the pentane-oxygen fuel cell is 
(A) 2.0968 V                 (B) 1.0968 V                 (C) 0.0968 V                     (D) 1.968 V

7. Given

(i) Cu2+ + 2e → Cu, Eo = 0.337 V

(ii) Cu2+ + e → Cu+, Eo = 0.153 V

Electrode potential E° for the reaction Cu+ + e– → Cu will be 
(A) 0.90 V           (B) 0.30 V                   (C) 0.38 V               (D) 0.52 V

8. What would be the product formed when 1-Bromo-3-chlorocyclobutane reacts with two equivalents of metallic sodium in ether? 
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9. A gas decolourised by KMnO4 solution but gives no precipitate with ammonia cuprous chloride is 
(A) Ethane           (B) Methane           (C) Ethene          (D) Acetylene

10. Phenyl magnesium bromide reacts with methanol to give 
(A) a mixture of anisole and Mg(OH)Br                      (B) a mixture of benzene and Mg(OMe)Br

(C) a mixture of toluene and Mg(OH)Br                     (D) a mixture of phenol and Mg(Me)Br

11. HBr reacts with CH2 = CH – OCH3 under anhydrous conditions at room temperature to give

(A) CH3CHO and CH3Br                                  (B) BrCH2CHO and CH3OH

(C) BrCH2 – CH2 – OCH3                                                  (D) H3C – CHBr – OCH3
12. Cyclohexene on ozonolysis followed by reaction with zinc dust and water gives compound E. Compound E on further treatment with aqueous KOH yields compound F. Compound F is 
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