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¥ � v{n�~��vzz���~n|y�{n � � �          �¤�����n"
 (a) (i) What type of alcohol can be used to prepare propanone? Explain with the 

relevant equation. Describe the uses of acetone.
  (ii) Give the structures of the following compounds.
   (A) 3,3-dimethylbutanal (B) 4-hydroxy-2,2-dimethylbutanoic acid

OR
 (a) (i) What carboxylic acids and alcohols would you use to make the following esters?
   (A) butyl methanoate (B) propyl propanoate
  (ii) The boiling point of ether is much lower than alcohol of similar molecular mass. 

Why?
 (b) (i) Why can transition metal compounds form coloured ions in an aqueous solution?
  (ii) What are the metallic properties of the transition elements?
  (iii) Which element in the 3d transition series has the highest possible oxidation 

state?
 (c) (i) How would you control the temperature to obtain more HCl in the given 

equilibrium?
   2Cl2(g) + 2 H2O(g) � 4 HCl(g) + O2 (g)   �H = (+)
  (ii) Hydrogen sulphide gas decomposes to form hydrogen and diatomic sulphur 

gaseous molecules, S2, at 1405 K. The equilibrium constant for the reaction is 
2.270 x 10-3. If the concentrations of S2 and H2S are 0.054 mol dm-3 and 0.184 
mol dm-3, how much of the concentration of hydrogen gas would be produced?

¦ � v{n�~��vzz���~n|y�{n � � � � � � ������ �¤�����n"
 (a) (i) Predict the shape of the H2O molecule in terms of Lewis structure, and VSEPR 

model. What will be the bond angle of H-O-H?
  (ii) Why does graphite have a hexagonal structure?

OR
 (a) (i) The molecule of XF3 has a dipole moment. Is “X” a boron or phosphorus? Give 

a reason.
  (ii) What are the requirements for the formation of hydrogen bonds between covalent 

molecules?
 (b) (i) Using the bond enthalpy values, calculate the enthalpy change for the combustion 

of methane shown by the equation,
   CH4(g) + 2O2(g) � CO2 (g) + 2H2O(l)
   (E (C-H) = 410 kJmol-1, E (O=O) = 496 kJmol-1, E (C=O) = 805 kJmol-1, 
   E (O-H) = 456kJmol-1)
  (ii) State Hess’s law.
 (c) (i) What is the repeating unit of terylene?
  (ii) How do you identify the amide functional group on the IR spectrum?
  (iii) Primary amines are more soluble in water than secondary and tertiary amines. 

Why?
***********************************
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jm�q���� v"
� � m��}��������§��¡� � � � � � ������ �¡�����n"
 (a) FALSE (b) TRUE (c) TRUE (d) FALSE (e) FALSE (f) TRUE (g) TRUE (h) TRUE
 (i) FALSE (j) TRUE
¢ � m��}��������§��¡� � � � � � ����� �¡�����n"
 (a) negative/minus/�H = -  (b) bacteria (acetobacter) (c) lung cancer 
 (d) small/smaller than 1/less than 1/< 1/ « 1 
 (e) dm3 s-1/cm3 s-1/mol s-1/atm s-1/mmHg s-1 (f) Weak van der Waals  
 (g) polyethene/polyethylene (h) (n-1) d 1-10 (i) strengths  (j) brittle
� � m��}��������§��¡� � � � � � ������� �¡�����n"
 (a) A (b) C (c) C (d) B (e) C (f) D (g) C (h) A (i) D (j) D

�jm�q���� �"
£ � m��}�¤�����n�§�¤� � � � � ������������������������ ¢¤�����n"
 (a) (i) Electron-deficient molecules can accept an electron pair from a molecule bearing 

a lone pair electron. e.g.  BeCl2, BF3, AlCl3   
  (ii) Types of chemical bonding depends on the types of elements (metals or 

nonmetals).  
  (iii) London dispersion forces can be found in all substances.
 (b) (i) The brighter the light, the faster is the reaction. If the intensity of light (visible 

or ultraviolet) is greater, the more reactant molecules gain the required energy 
(activation energy) and the faster the reaction speed.  (or)

   H2(g) + Cl2(g) � 2HCl(g)  slow 
   H2(g) + Cl2(g)  2HCl(g)  fast 
  (ii)  Volume of H2O = 40 cm3 = 40 g     
   �T = T2 – T1 = 20.5 �°C – 22.0 °C = -1.5 °C 
   c = 4.18 J g-1 °C-1

   q = mc�T = 40 g � 4.18 J g-1 � °C-1 � (- 1.5 °C) = - 250.8 J 
   Since T2 � T1, the energy is absorbed. The reaction is endothermic and �H is 

positive. (or) �H = + 250.8 J = + 251 J
 (c) (i) 2A(aq)   �   4B(aq)   +   C(aq)
   At t = 0, [A  = 2.00 mol dm-3, At t = 120, [A  = 1.76 mol dm-3

   �[A] = [A  - [A  = (1.76 – 2.00) mol dm-3 = - 0.24 mol dm-3  

   rate =   = 1.0 � 10-3 mol dm-3 s-1 

  (ii) (A) Heterogeneous because the reactants and products of chemical equilibrium 
are present in more than one phase.

   (B) Homogeneous because the reactants and products of chemical equilibrium 
are all in a single phase.

 (d) (i) PETE/PET = polyethene/polyethylene terephthalate
   HDPE = high density polyethylene/polyethene
   PP = polypropylene/polypropene    
  (ii) Biodegradable plastics are made from monomers derived directly from plant 

materials, polylactic (PLA).
  (iii) Corrosive hydrogen chloride gas/HCl gas is produced during the combustion of 

PVC.    
 (e) (i) From fertilizer runoff and from sewage cause excessive growth of algae. 
  (ii) Green technology is an environmentally friendly technology that builds products 

and systems to conserve natural resources and the environment.
  (iii) Persistent organic pollutants are chemically stable, remain intact in the 

environment for long periods and are lipophilic in nature. Therefore, they 
accumulate in the fatty tissue of living organisms and reside for a longer period 
of time finally affecting humans and wildlife.

OR
 (e) (i) The fissile heavy atoms are 233U, 235U, 239Pu. 
  (ii) Caesium-137 is used as a tracer in medical radiation therapy devices for treating 

cancer, and in industrial gauges that detect the flow of liquid through pipes.
  (iii) The advantages of using plant-based insecticidal soap in that they leave no 

nasty residue, are non-toxic to animals and birds, and do not harm beneficial 
insects.

¤ � m��}�¤�����n�§��� � � � � � ������� �¤�����n"�
 (a) (i) The divalent ions of Co2+, Ni2+, Cu2+ and Zn2+ are poor reducing agents because 

of their greater nuclear attraction force.
  (ii) Substances that are attracted very strongly by the applied magnetic field.
   e.g. iron, cobalt, and nickel
  (iii) Vanadium is used for the Contact process
 (b) (i) Infrared spectroscopy/IR spectroscopy is used to identify the functional groups 

of organic compounds.
  (ii) Fehling’s solution is an alkaline solution containing copper(II) ions. When the 

clear blue Fehling’s solution is warmed with an aldehyde, the reddish-brown 
precipitate is formed. However, a ketone does not give precipitate with Fehling’s 
solution. 

  (iii)

 

 (c) (i) 
  

(or)
    The acid-base conjugate pairs are (1) H2O (acid) and OH- (base) and (2) H3O+ 

(acid) and H2O (base).
  (ii) [H+] = 1.2 � 10-4 mol dm-3  [H+][OH-] = 1.0 � 10-14

   [OH-] = 
+

-141.0 × 10
[H ]

 = 
-14

-4
1.0 × 10
1.2 × 10

  = 8.33 � 10-11 mol dm-3

   pH = - log[H+] = - log (1.2 � 10-4) = 3.921     
  The solution is acidic.      
 OR

 (c) (i) The corresponding conjugate acids are NH3,  and CH3COOH. 
  (ii) HCOONa(aq)     �    Na+(aq)    +    HCOO-(aq) 
   HCOOH(aq)       �    H+(aq)    +    HCOO-(aq)
   [HCOOH] = 0.10 mol dm-3  
   [HCOONa] = [HCOO-] = 0.01 mol dm-3

   Ka =
+ -[H ][HCOO ]

[HCOOH]                  -log Ka = -log [H+] -log
-[HCOO ]

[HCOOH]
   pKa   = pH - log [0.01]

[0.10]                                  pH = pKa + log [0.01]
[0.10] = 3.8 - 1 = 2.8

¥ � m��}�¤�����n�§��� �� � � � � ����� �¤�����n"
 (a) (i) Secondary alcohol can be used to prepare propanone.
  
 
  
� ������ v�~|�{~ is used as an effective solvent in many (nail polish removers, plastic 

cements), (resins and varnishes).
  (ii)   (A)    (B)
      

OR

NO2

O2N

N
NH2

H

CH3CHOHCH3 + [O] CH3COCH3 + H2OK2Cr2O7, H+

2-propanol propanone
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