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1. Select the element which is having the highest second ionization energy,  

1. 𝐶   2.    𝑁    3.   𝑂      4.    𝐹   5.   𝑆 
 

2. Select the molecule which is having the largest number of lone pairs in it.   

1.  𝑆𝐹4   2.    𝐶𝐶𝑙4   3.   𝐻𝐶𝑙𝑂4     4.   𝐻3𝑃𝑂4  5.   𝑂𝐹2 
 

 

3. The Order of increasing bond angle of the species, 𝑁+𝑂2 , 𝑁𝑂2 , 𝑁𝑂2
−  , 𝑁𝑂3

−    
1. 𝑁𝑂3

−  <   𝑁𝑂2   <   𝑁𝑂2
−   <   𝑁+𝑂2       2'  𝑁𝑂2

−   < 𝑁𝑂3
− <   𝑁+𝑂2   <    𝑁𝑂2    

3'   𝑁𝑂2
−   <  𝑁𝑂2    <   𝑁𝑂3

−  <   𝑁+𝑂2   4.  𝑁𝑂2
−   <   𝑁𝑂3

−  <    𝑁𝑂2   <    𝑁+𝑂2   
5' 𝑁𝑂2   <   𝑁𝑂2

−   <    𝑁𝑂3
−   <   𝑁+𝑂2 

 
 

4. IUPAC name of the compound,  
 

CH3CH2 −   O −  

O
∥
C −

N
|
C    −

C
|
C =

H
|
C −

O
∥
C −  CH3 is,  

1.  ethyl-2-amino – 3 – methylhex – 3 – en – 5 - oneoate     
2.  ethyl  2-amino – 3 – methyl – 5 – oxohex – 3 - enoate   
3.   ethyl-3-methyl – 2 – amino – 5 – oxohex – 3 - enoate   

4.  ethyl  2-ammine – 3 – methylhex – 3 – en – 5 - onoate  

5.  ethyl  2-ammine – 3 – methyl – 5 – oxohex – 3 - enoate  

 

𝐻2 𝐻3 

𝐻  
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5. Select the statement which is not true? 

1.  Temperature, concentration, pressure, physical state and catalysts affect for the reaction rate.  
2.  For a given reaction, the rate of removal of each of the reactant is equal to the rate of formation of 

each of the product.       
3.   The rate with respect to  a reactant depends on the stoichiometric coefficient of the relevant 

substance.  

4.  The rate of a reaction is the change of concentration occurred within a unit time.   
5.  The time taken to occur a given definite change can be used to measure the rate.  

6. The product / products obtained when 𝐶𝐻3 − 

𝑂
∥
𝐶 − 𝐶𝐻2𝐶𝐻3 undergoes the self condenzation at the 

presence of aqueous 𝑁𝑎𝑂𝐻  is / are ?  

 

A.  𝐶𝐻3 −  

𝑂
|
𝐶
|
𝐶

− 𝐶𝐻2𝐶𝐻2 − 

𝑂
∥
𝐶 − 𝐶𝐻3     B.  𝐶𝐻3 − 

𝑂
|
𝐶
|
𝐶

−  

𝐶
|
𝐶     −  

𝑂
∥
𝐶 − 𝐶𝐻3               

 

 

C.    𝐶𝐻3 − 
𝑂
Â
𝐻

− 𝐶𝐻2𝐶𝐻2 − 𝐶𝐻2 −

𝑂
∥
𝐶 − 𝐶𝐻2𝐶𝐻3     D.  𝐶𝐻3 −  

𝑂
|

   𝐶    
|
𝐶

− 𝐶     −  

𝑂
∥
𝐶 − 𝐶𝐻2𝐶𝐻3      

  

 1.  A  only          2.   A and B only                  3. B and D only     

 4.  C and D only    5.   D only        
 

7. Consider the following reaction, taking place at 298 𝐾 , 
 

𝐴2(g)  +   3𝐵2(g)  →   2𝐴𝐵3 (g) ; ∆𝐻𝜃 < 0  
 
Which of the following statements is true regarding the above reaction? 

1.   For all temperatures,  ∆𝐺𝜃  of the reaction takes a negative value.      

2.  At the low temperatures the reaction is spontaneous.              
3.   When the reaction is taking place, the entropy of the surroundings decreases.  
4.  When the reaction is taking place, the entropy of the system increases.               

5.  For all the temperatures the reaction is not spontaneous.  
 
 

8. At 298K  the ratio of  
[𝑃𝑏2+(𝑎𝑞)]

[𝐶𝑎2+(𝑎𝑞)]
  in a saturated solution of 𝑃𝑏𝐶𝑂3  and  𝐶𝑎𝐶𝑂3 is,  

At 298K   𝐾𝑠𝑝 (𝑃𝑏𝐶𝑂3(𝑠)) =   6 x 10−14 𝑚𝑜𝑙2𝑑𝑚−6 

        𝐾𝑠𝑝 (𝐶𝑎𝐶𝑂3(𝑠)) =   3 x 10−9 𝑚𝑜𝑙2𝑑𝑚−6
 

  

1'  
√6

√3
   2.  

1 x 10−2

√5
  3   2 x 10−4  4.   0.5 x 10−5  5.   2 x 10−5 

 
 

9. The compound can be used to distinguish both solutions of  𝑀𝑔𝐶𝑙2  and 𝑀𝑔𝑆𝑂4 is,   

1.  Pb(NO3)2(aq)   2.   Na2CO3(aq)   3'   Ba(NO3)2(aq)  

4.    Na3PO4(aq)   5.    NaOH (aq) 
 
 

 

𝐻2𝐶𝐻3 

𝐻 𝐻 

𝐻2𝐶𝐻3 

𝐻  

𝐻3 

𝐻 𝐻 

𝐻2𝐶𝐻3     

𝐻2 
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10. A mixture of  𝑁2(g)  and 𝑂2(g)   is obtained when nitrous oxide (𝑁2𝑂) (𝑔) is undergoing the thermal 

decomposition. Here 56%  of  𝑁2𝑂 (𝑔)  is, under 1.2 x 105𝑃𝑎  pressure. The partial pressure of the  
𝑁2(𝑔)  formed is, (Consider that the temperature and volume are constants 

 

1. 0.41 x 105𝑃𝑎   2.  0.53 x 105𝑃𝑎   3.  0.26 x 105𝑃𝑎  

4.  0.8 x 105𝑃𝑎    5.  0.4x 105𝑃𝑎     

 

11. The increasing order of melting points of the following substances is,  

𝐻2𝑂 , 𝑁𝐻3  , 𝐶𝐻4  , 𝐻𝐹  , 𝑆𝑏𝐻3   
 

1.  𝐶𝐻4 <  𝑁𝐻3  <  𝐻𝐹 <  𝐻2𝑂 <   𝑆𝑏𝐻3          2.  𝐶𝐻4  <   𝑆𝑏𝐻3  <  𝑁𝐻3  <  𝐻2𝑂 <  𝐻𝐹     
3.  𝑆𝑏𝐻3  <   𝐶𝐻4  <  𝑁𝐻3  <  𝐻2𝑂  <  𝐻𝐹    4.  𝐶𝐻4  <  𝑆𝑏𝐻3   <  𝑁𝐻3    <  𝐻𝐹 <   𝐻2𝑂  
5.   𝑆𝑏𝐻3  <   𝐶𝐻4  <  𝑁𝐻3  <    𝐻𝐹  <  𝐻2𝑂     

 

12. Which of the following statements is false regarding the colours of the complex ions, formed by the 

cations of 3d block?  

1.  [𝐶𝑢𝐶𝑙4]2−(𝑎𝑞) is yellow in colour.  2.   [𝑁𝑖𝐶𝑙4]2−(𝑎𝑞) is yellow in colour.  

3.  [𝐶𝑜𝐶𝑙4]2−(𝑎𝑞) is blue in colour. 4.   [𝑁𝑖 (𝑁𝐻3)6]2+(𝑎𝑞) is dark blue in colour. 

5.   [𝐶𝑜 (𝑁𝐻3)6]2+(𝑎𝑞) is dark blue in colour. 
 

13. 𝐴  and 𝐵  liquids mix together to form an ideal solution. This solution mixture exists in equilibrium 

with it's vapour inside a closed vessel at a constant temperature. At that temperature the saturated 

vapour pressure of 𝐴 and 𝐵 are   𝑃𝐴
0  and  𝑃𝐵

0  respectively. If the mole fraction of 𝐴 in the liquid phase 

is 𝑋𝐴,  then the mole fraction of A in vapour phase is,     

 1.   
𝑃𝐴

0  X 𝐴 

(𝑃𝐴
0 − 𝑃𝐵

0 )𝑋𝐴  +  𝑃𝐵
0 

  2.   
𝑃𝐵

0  (1− 𝑋𝐴) 

𝑃𝐴
0 (1− 𝑋𝐴)+  𝑃𝐵

0               3.   
𝑃𝐵

0  X 𝐴 

𝑃𝐴
0 X 𝐴 + 𝑃𝐵

0(1− 𝑋𝐴)  
 

  

 4.    
𝑃𝐴

0  X 𝐴 

𝑃𝐴
0  +  𝑃𝐵

0 
    5.  

𝑃𝐴
0  (1− 𝑋𝐴) 

𝑃𝐴
0  X 𝐴 +  𝑃𝐵

0 (1− 𝑋𝐴)
  

 

14. The correct statement from the followings is,      

1'   In the emission spectrum of atomic hydrogen, the distance between spectral lines is decreasing 

to the direction of increasing wave Length.   
2. Among the species 𝑁+𝑂2  , 𝑁𝑂3

−  and 𝑁𝑂2
−  the electronegativity of the central  𝑁1  atiom is 

highest in  𝑁𝑂2
−.  

3.    The highest reducing property is shown by 𝐾 among 𝐴𝑙, 𝑁𝑎, 𝑀𝑔, 𝐾      

4.   The ability of hydrolysis is maximum for𝐴𝑠𝐶𝑙3  among 𝑁𝐶𝑙3,   𝑃𝐶𝑙3,   𝐴𝑠𝐶𝑙3       

5.   Only H bonds exist among the molecules of  𝐶𝐻3𝐶𝑂𝑂𝐻  
   

15. At 298 𝐾 Calculate the 𝑝𝐻  of the buffer solution which is formed by mixing 50 𝑐𝑚3 of    
0.2 𝑚𝑜𝑙 𝑑𝑚−3  𝐶𝐻3𝐶𝑂𝑂𝐻  acid solution and  50 𝑐𝑚3 of  0.1 𝑚𝑜𝑙 𝑑𝑚−3  𝐾𝑂𝐻 solution.  

At 298 𝐾   𝐾𝑎(𝐶𝐻3𝐶𝑂𝑂𝐻 )
=  1.8 x 10−5 𝑚𝑜𝑙 𝑑𝑚−3 

 
 1.    4.74     2.     5.26        3.   4.26  

 4.    5.74     5.     5.32 
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16. The standard electrode potentials of two standard electrodes formed by 𝐴 and 𝐵 are given below.  
 

𝐸𝜃(𝐴(𝑎𝑞)
+ / 𝐴(𝑠))  =  +0.52 𝑉   𝐸

(𝐵3+(𝑎𝑞) /𝐵 (𝑠))

𝜃 =  −0.74 𝑉 

Which is true regarding the electro chemical cell formed using the above half cells? "  
1. Electrode 𝐴 is the anode and electrode  𝐵 is the cathode.         

2.   Electrode 𝐴  is the cathode and electrode 𝐵 is the anode and the electromotive force of that cell 

is to + 0.22 V.  
3.   When the cell is functioning electrons are following from the electrode 𝐴 towards the electrode 

𝐵 through the external circuit.  

4. Electrode 𝐵 is the anode and the electro motive force of the cell is + 1.26V.             

5.  Electrode 𝐵  is the anode and when the cell is functioning the mass of the electrode 𝐵  is 

increasing.  

 

17. Which of the following statements is false? 

1'  The fractional distillation can be used to obtain distilled water from a salt solution.   
2.  The fractional distillation can be used to separate the volatile compounds in  a liquid mixture.              
3.  The simple distillation is used to separate the components in a solution, which is formed by 

dissolving a non volatile substance in a volatile solvent.      

4.  In order to separate two liquids by the fractional distillation there should be a considerable difference 

between their boiling points.          

5.  In the fractional distillation the mole fraction of the substance in the solution which has the high 

boiling point increases gradually.  
 

18.  Which of the following statements is true regarding the given compound ? 
1.  More acidic than phenol.    

2.  Less acidic than phenol.     

3.  reacting with 𝐶𝐻3𝐶𝑂𝑂𝐻  to form esters.     

4.  reacting with  𝑁𝑎2𝐶𝑂3to liberate 𝐶𝑂2(𝑔)    

5.  Undergoing nucleophilic substitution reaction with 𝐶𝐻3𝐶𝑂𝐶𝑙    to form esters.  

  
 

19. Consider the reaction, 𝐴(𝑔) +  𝐵(𝑔)  + energy  ⇌   𝐶(𝑔)    

At  298𝐾 the equal number of moles of   𝐴(𝑔) and 𝐵(𝑔)  are mixed inside a rigid vessel and allowed it 

to reach the equilibrium. Select the method which can not be used to increase the yield of 𝐶(𝑔)  

1'  Increasing the temperature of the system.    
2. Addition of a certain amount of 𝐵(𝑔)  to the system. 

3.  Removal of 𝐶(𝑔)  from the system by liquifying.       

4.  Increasing the pressure of the system by adding an inert gas at constant temperature.       

 5.  Addition of a catalysts.  

 

 

20. A metal mixture in which 𝑁𝑎   and 𝐶𝑢 are mixed, contains  64.25%  of  𝑁𝑎 by mass. When  3.58𝑔 of 

that metal mixture is added to  250 𝑐𝑚3 of water. What is the  𝑝𝐻 value of that solution at 298 𝐾. 
( At 298 𝐾 𝐾𝑤 =  1 x 10−14 𝑚𝑜𝑙2𝑑𝑚−6 and  𝐶𝑢 = 64 , 𝑁𝑎 = 23 )  
 
1.  13.4   2.  13.6    3.  1.6     4.  0.6       5.  0.4 
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21.   The products of the reaction, 
 
                     

 

    
(𝑖)  𝐶𝐻3𝑀𝑔𝐵𝑟

⟶
(𝑖𝑖) 𝐻2𝑂

    

 
 
 
 

      1.           2.                            3.  
 

 

 

   
              4.         5.    

 
 
 
 
 

22. At 298 K when 0.1 𝑚𝑜𝑙𝑑𝑚−3  mono basic weak with 𝑝𝐻 = 4  is diluted hundred times,  𝑝𝐻  value of 

the resultant solutions is, 
 
 

1.   4.5   2.   5    3.   6     4.  6.5   5.  5.5 

23. For the electroplating of  𝑁𝑖   metal  0.5𝐴  constant current is passed through a  𝑁𝑖𝐶𝑙2  solution, during 

2 hours. The maximum mass of  𝑁𝑖 that can be coated is,  (1𝐹 = 96500 𝐶 𝑚𝑜𝑙−1 , 𝑁𝑖 =   58.7)  
 
 1.  2.56  g   2.   5.87   g  3.   1.09   g    4.  58.7  g    5.  1.17  g
  

     

24. Consider the following reaction series.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

excess 



6 
 

structures obtained for A, B,C, and D respectively.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
25. Which of the followings is not true regarding the reactions of Diazonium Salt.  
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26. Which of the following compounds can be answered for all the following observations?  

 Shows the geometrical isomerism.  

 The product obtained in the addition of 𝐻𝐶𝑁 shows enantiomerism.  
 Gives a dark yellow colour precipitate with Bready's reagent  (2, 4 − 𝐷𝑁𝑃 )  
 Does not give a brick red colour precipitate with Fehling's solution.  

 

 
 
 
 
 
 
 
 
 
 
 
 
  

27. The chemical formula of ℎ𝑒𝑥𝑎𝑎𝑞𝑢𝑎𝑖𝑟𝑜𝑛(𝑖𝑖𝑖)  𝑠𝑢𝑙𝑓𝑎𝑡𝑒  is,    
1'   [𝐹𝑒(𝐻2𝑂)6]𝑆𝑂4  2.   [𝐹𝑒(𝐻2𝑂)6]2 (𝑆𝑂4)3  3.    [𝐹𝑒(𝑂𝐻2)6]2 (𝑆𝑂4)3 

4.    [𝐹𝑒(𝑂𝐻2)6]𝑆𝑂4  5.    [𝐹𝑒(𝑂𝐻2)6]  (𝑆𝑂4)3 
 

28. Which of the following statements is false regarding  S- block elements? 

1'  Only  𝐿𝑖 of the first group reacts with  𝑁2  gas.     

2.   𝐿𝑖  forms only   𝐿𝑖2𝑂 (𝑠)   with excess 𝑂2(𝑔). 
3.   Na  reacts with dil. 𝐻2𝑆𝑂4  and liberates  𝐻2(𝑔)  rapidly.      

4.  All 𝑆  block elements react with 𝐻2 (g) and form metal hydrides.                   
5.   Except 𝐵𝑒 rest of all the metals of the second group react with 𝑁2 gas.   
 

29. Which of the following statements is false regarding the 𝑑 block elements.  
1'  Unlike  𝑠  block elements, 𝑑 block elements can show variable oxidation states.  
2.  The electronegativity of 𝑑 – block elements is less than the electronegativity of 𝑠-block elements of 

the same period.    

3.  Metallic properties 𝑑-block elements is greater than the metallic properties of 𝑠-block elements.     

4.  𝑑 - block elements act as catalysts.                   

5.  𝑑 – block elements can form acidic / basic / amphoteric oxides.   
 

 

30. Consider the following reactions.  
 
 
 
 

Which of the following responses shows a step of the mechanism of the above reaction correctly?   
    
1'  (𝐶𝐻3)3𝐶 − 𝐶𝑙 +  𝐴𝑙𝐶𝑙3  →  (𝐶𝐻3)3𝐶 −  𝐶𝑙+ − 𝐴𝑙̅̅̅𝐶𝑙3  
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 For each of the questions 31 to 40 , one or more responses out of the four responses (a) , (b) , (c)  and 

(d) given is /are correct. Select the correct response/responses in accordance with the instructions given 

on your answer sheet , mark 

 

                    (1) If only (a) and (b) are correct. 

                    (2) If only (b) and (c) are correct. 

                    (3) If only (c) and (d) are correct. 

                    (4) If only (d) and (a) are correct. 

                    (5) If any other number or combination of responses is correct. 
 

                      Summary of above Instructions, 
 

1 2 3 4 5 

 Only (a) and (b) 

are correct 

Only (b) and (c) 

are correct 

Only (c) and (d) 

are correct 

Only (a) and (d) 

are correct 

Any other number or 

combination of 

responses is correct 
 

 

31. Consider the titration of 0.1 𝑚𝑜𝑙𝑑𝑚−3 𝐻𝐶𝑙  in burette and  25 𝑐𝑚3 of 0.1 𝑚𝑜𝑙 𝑑𝑚−3 𝑁𝐻4𝑂𝐻 taken in 

to a titration flask at 298 K. 
 

a)       𝑝𝐻 value at the equivalence point is less than 7.   
b)   Consumed volume of  𝐻𝐶𝑙 at the equivalence point is less than 25𝑐𝑚3'  
c)    Phenolphthalein is a suitable indicator to determine the equivalence point.    

d)  Methyl arrange is a suitable indicator to determine the equivalence point.     
 

32. Select the pairs of ions which show the same colour in the aqueous solution.  

 

(a) 𝑀𝑛2+  , 𝑁𝑖2+  (𝑏)  𝑉3+  , 𝐶𝑟3+ (𝑐)  𝐶𝑢2+  , 𝐶𝑜2+  (d)  𝑀𝑛2+  , 𝐶𝑜2+ 
 

33. At 298 𝐾, some amount of  𝐶𝑎𝐶𝑙2   is add to a saturated solution of 𝐶𝑎(𝑂𝐻)2. Which of the followings 

is / are occured in this solution.  

(a) [𝐶𝑎2+(𝑎𝑞)] increasing   (b) [𝑂𝐻−(𝑎𝑞)] increasing  
(c)  [𝐻+(𝑎𝑞)] does not change.   (d)  𝑝𝐻 value is decreasing.  
 
 

34. At 800 𝐾 , for the equilibrium,  𝑁2(𝑔) +  3𝐻2(𝑔)  ⇌    2𝑁𝐻3(𝑔)  the equilibrium constant   
𝐾𝑐 = 0.08 𝑑𝑚6 𝑚𝑜𝑙−2  At 800K,    4 𝑚𝑜𝑙 of  𝑁2(𝑔), 5 𝑚𝑜𝑙  of  𝐻2(𝑔)  and  2.5 𝑚𝑜𝑙 of  𝑁𝐻3(𝑔) are 

placed in a rigid vessel of 5 𝑑𝑚3. Which of the followings is / are true regarding the above equilibrium. 

(a) Initially  𝑄𝐶  <   𝐾𝐶   and the reaction shifts to left.        

(b) Initially 𝑄𝐶 >   𝐾𝐶   and the reaction shifts to right.     
(c) Initially,  𝑄𝐶  <   𝐾𝐶   and the reaction shifts to right by forming excess  𝑁𝐻3.  
(d)   Initially  𝑄𝐶  <   𝐾𝐶   and the reaction shifts to right consuming  𝐻2(𝑔)  and 𝑁2(𝑔). 

 

35. Which is / are true regarding the organic compound,   𝐻 − 𝐶  ≡  𝐶
 

− 

𝐻
|
𝐶 − 

𝐻
|
𝐶 − 𝐶𝐻2𝐶𝐻3  

(a) All the 𝐶 atoms of the molecules exist in the same plane.          

𝑝 𝑞 𝑟 𝑠 𝑡 𝑢 
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(b) p, q and r  carbon atoms exist in a same line.      
(c) All 𝐻 atoms of the molecule exist in the same plane.   
(d) Above compound shows diasteriomerism.   
 
   

36. Consider the following two compounds.  
 
 
 
 
 
 

The more correct statement /s regarding the above compound is / are.    

(a) Rate of nucleophilic substitution reaction of 𝐵 is less than 𝐶.  
(b) A undergoes nucleophilic substitution reactions.   

(c) Rate of nucleophilic substitution reaction of 𝐴 is greater than 𝐵. 

(d) While 𝐵 undergoes nucleophilic substitution reactions of a single step 𝐶 undergoes nucleophilic 

substitution reactions of two steps.     
 

37. Which of the following solutions turns / turn red litmus blue.  

(a) 𝑁𝐻4𝐶𝑙   (b)  𝐿𝑖𝐹 (𝑐)  𝐶𝐻3𝐶𝑂𝑂𝐾   (𝑑)  𝐶𝐻3𝐶𝑂𝑂𝑁𝑎   
 

38. Select the factor / factors which affects / affect the electromotive forces of an electro chemical cell.  

(a) temperature     (b)    Cross section area of the electrodes   
      (c)    the distance between the electrodes (d)   nature of the electrode used.   

 
 

39. Which of the followings can be used to distinguish 𝑆𝑂2(𝑔)  and  𝐻2𝑆(𝑔). 
(a)   𝐻+ /  𝐾𝑀𝑛𝑂4(𝑎𝑞)   (b)    𝐻+ /  𝐾2𝐶𝑟2𝑂7     
(c)    wet colourful petal of a flower.     (d)    nature of the electrode used   

 
40. Which of the following statement /s is / are false regarding an aliquot of an ideal gas.   

(a)   Total energy of the molecules is changed, in the molecular collisions occurred at constant  

  temperature   
(b)   There are not attraction forces among gas molecules.   

      (c)    At constant temperatures mean kinetic energy of gas molecules is a constant'   
 (d)   Gas molecules travel in all directions in the same speed.    

 

 In question numbers 41 to 50, two statements are given in respect of each question. From the 

table given below, select the response out of the responses (1), (2), (3), (4) and (5) that best fits 

the two statements and mark appropriately on your answer sheet. 
 

 

1st Statement 2nd Statement Response 

True True and 1ststatement is explained correctly 1 

True True and 1ststatement is not explained correctly 2 

True False 3 

False True 4 

False False 5 

   
 

 

 
 
 
] 
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 1st Statement 2nd Statement 
 

41.   The reaction rate is increased by the 

catalyzed.   

The activation energy of the reaction is decreased 

by the catalysts.   

42. The basicity of amides is less than that of 

amine.  
 

The electron pair on nitrogen in the amide group 

is de localized on to the carbonyl group by the 

resonance.     

43. The order of an elementary reaction is equal 

to the molecularity.    

The number of molecules participated for the 

balanced chemical equation is the molecularity.   

44. When the concentration of a monobasic 

weak acid is decreasing  pH  value is 

decreasing.     

When the concentration of a monobasic weak acid 

is decreasing then its degree of dissociation is 

increasing.   
 

45. 

 

Alkanes are not reactive towards the non 

polar reagents.     

 

𝐶 –  𝐶 bond of the alkane is non polar and  𝐶 –  𝐻 
bond is polar.     

46. At high temperature 𝐻𝑒  gas reaches the 

ideal behaviour.   
At higher temperatures the speed of the 

molecules is increasing, therefore the strength of 

the attractive forces is decreasing.       

47. In acidic medium when   𝐻2𝑆 is passed, not 

only   𝐶𝑢2+ but also  𝑁𝑖2+  can be 

precipitated as its sulphide.     

Because of the high 𝐻+ concentration of the 

acidic medium concentration of  𝑆2− ions 

decreases relatively.  
 

48. Acidity of the benzoic acid is greater than 

the acidity of phenol.   

The stability of the phenate ion is greater than the 

stability of the benzoate ion.  
 

49. The melting point of 𝑀𝑔𝐶𝑂3  is less than 

the melting point of  𝐵𝑎𝐶𝑂3.  
The polarizing power of 𝑀𝑔2+ ion is less than the 

polarizing power of  𝐵𝑎2+ ion.  
 

50. The conductivity of 0.1 𝑚𝑜𝑙𝑑𝑚−3 𝑁𝑎𝐶𝑙 is 

less than the conductivity of  
0.1 𝑚𝑜𝑙 𝑑𝑚−3  𝑁𝑎𝐶𝑙'  

The electric conductivity of the solution depends 

only on the temperature on the nature of the 

solute.     
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Part A  - Structured Essay 
 

 Answer all four questions on this paper itself. ( Each question carries 10 marks) 

^01& (a) (i) Mention the oxidation state and hybridization shown by the central N atom in the following 

compounds and ions.    
    

Compound NO2 NO2F NH2OH N2O NH4
+ 

1'  Oxidation number      

2' Hybridization  
 

     

 

(ii)  Draw the acceptable Lewis structure for the molecule N2O . 

 

 

  
 
 
 
 
 
 

  (iii)  Draw the resonance structures for the above molecules expect the drawn in part II above. 

Mention the stabilities by giving reasons 
   
 
 
 
  

     

 

(b)     KHF2  is an ionic compound with a cation of one type and an anion of one type.   

       i.   Write  IUPAC name of KHF2.  

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     ii.    Write the chemical of the cation and the anion?    

    cation       ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    anion       ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     iii.    Draw the structure of the anion and name the bond types of it.      

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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    iv.   Answer the following questions regarding the compounds of   H2S  and CS2 . 

1. Mention the secondary interaction type / types existing among each of the species.  

           H2S  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  CS2 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

               ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''      '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

        2.    Which of the above molecule has the strongest secondary interactions?  

         ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2. Which of the above compounds has the highest boiling point.? 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 4.    Consider the  combustion of each of the above compounds at the presence of excess 

O2. Write the balanced chemical equations for the above reactions.  

         ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

         '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

 (C)  Mention whether the following statements are 'True" or 'False'    

      i.    Unit of the rate constant depends on the order of the reactions.   ^ ''''''''''''''''''''' & 

    ii.   All the molecules which are having polar covalent bonds have dipole moments.^''''''''''''''''''''' & 

   iii.   Energy of an electron in a 3d orbital is greater than the energy of an electron  

    in 4s orbital.         ^ ''''''''''''''''''''' & 

   iv.   pH value of  10−10mol dm−3  aqueous  HCl  solution at  250C is 10  ^ ''''''''''''''''''''' & 

   v.    Heat of the reaction of a chemical reaction depends on the temperature.  ^ ''''''''''''''''''''' & 

   vi.   Atomic radius of  Cl  is greater than that of  Li'     ^ ''''''''''''''''''''' & 

   vii.   In the order of   NaCl <  MgCl2 <  AlCl3 , their melting points are increasing.^ ''''''''''''''''''''' &  
 

^02& (a)  The element M belongs to s  block. Although the sulphate of  M is more soluble be in water, the 

carbonate is insoluble in water. Although  M does not react with cold water, it reacts with hot water. 

(i)  What is the element M? '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

  (ii)   When the element M is combusted in air it forms two compounds  Q1  and Q2 .  Only Q2   of 

them reacts with water. Write the chemical formulae of the compounds Q1  and Q2.     

    Q1  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  Q2  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (iii) Write the balanced chemical equations for the followings' 

   1'  Reaction of M  with hot water.  

         ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

   2'  Reaction of Q2  with water.    

         ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

 



4 
 

  (iv) In a certain experiment the above element M is combusted in air resulting a mixture of  Q1 and 
Q2 .  1.0 g of that mixture is allowed to react with excess H2O. Then a gas is liberated and that 

gas is allowed react completely with the  0.5 mol dm−3 HCl.  The percentage of Q2 contained 

in  1.0g  of the above sample is 30.3% Calculate the volume of  HCl reacted above.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b)  When 2.48 g of a hydrated inorganic salt X is heated, the anhydrous salt Y and 0.9 g of water is 

obtained as products. The following observations are given by an aqueous solution of Y.  

  1. Decolourises the solution of  I2  dissolved in aqueous KI.  
  2'  At the presence of HCl, forms a light yellow colour precipitate, liberating a colourlessgas with a 

pungent smell.  
  3' At the presence of aqueous AgNO3 ,forms a white colour, precipitate and it turns black within a 

short period of time.  
  4'  A conc. HCl  solution of Y imparts yellow colour to the flame in the flame test.     

(i)  What is the salt of Y?   

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

(ii) Write the balanced equations for the reactions relevant to observations 1, 2 and 3.  

       '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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(iii) Derive the chemical formula of the hydrated compound X. 

         
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 (c)  Write the balanced chemical equations for the following reactions.    

(i) NaNH2  +   NH4Cl  →   
 

(ii) H2S + H2O2 → 
 

(iii) Al + OH− +  NO3
−   → 

 
(iv) FeCl3 +  H2S  → 

 

^03& (a)   At  250C pKb of  NH3(aq) is 4.8 and Kw =  10−14mol2dm−6  

 

  ^i&    What do you mean by pKb ? 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    

  ^ii&   Write the equilibrium attained when the aqueous  NH3 is decomposed.    

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''    

(iii)  Write an expression for the dissociation constant  (Kb)  of NH3 (aq)'  

 

 

 

 

 

 

 

 

 

∆ 
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  (iv)     According to the reaction NH4 (aq)
+  +   H2O(l) ⇌   NH3(aq) +   H3O(aq)

+ .  Write an expression 

for (Ka)  of  NH4 (aq)
+  .   

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(v) Accordingly derive the relationship among  ka, kb  and kw .   
 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (vi)     At  250C  Calculate pKbof NH4
+(aq).   

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
   

(b)   An aqueous solution contain NaOH  and Na2CO3 is provided. Two portions of  50 cm3 from that 

solution are seperated and labelled as A and B. Those solutions are titrated as follows.  

   Method 01   

   Portion A is titrated with  1.0 mol dm−3 HCl at the presence of phenolphthalein.  The consumed 

volume of the acid at the endpoint is  10.0 ml . 

   Method 02 

   A few drops of phenolphthalein is added to part B and CO2 (g)  is bubbled through the solution 

until the obtained red colour turns colourless. After that at this solution is titrated with  
1.0 mol dm−3 HCl  at the presence of methyl orange. The acid volume consumed at the endpoint 

is  15.0 ml . 

  (i) Write the balanced equations for the reactions taken place in the first titration.   

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

  (ii)   Write the balanced equations for the reaction taken place, when  CO2 (g)is bubbled through 

the solution B in the method 02.  

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
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  (iii) Write the balanced equation for the reaction taken place in the second titration?     

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

  (iv) If the number of moles of  NaOH in the initial mixture is x and the number of moles of  Na2CO3 
in it is y.   Calculate the values of  x and y .     

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ^04& (a)  Write the structures of the major organic products formed by adding of the following reagents to 

an aqueous solution containing phenol and aniline.   

  i' Br2(l)  

 

 

 

 

      Product formed by Phenol   Product formed by aniline 

  ii ' CH3COCl  

 

 

 

 

      Product formed by Phenol   Product formed by aniline  

 

  iii.      Nmae the reactions carried out in (i) and (ii) above considering the type of the mechanism.   

    (i) '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (ii) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

iv.   Write the mechanism for the reaction between phenol and CH3COCl.   
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(b)   Show how would you synthesis the organic compound                   using                     as the starting 

material in not more than seven steps.   

   

 

   

 

 

 

 

  (c) i  Write the structures of the major organic products obtained in the following reactions.     
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Second Term Test – 2019 

Chemisty 13 – II - PART B 

 Answer two question only ( Each question carries 15 mark) 
 

 

^^05& (a)  (i)  The following Born-Harbor cycle of  Na2O can be used to calculate the lattice enthalpy of 

Na2O. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  1.   Write the relevant balanced chemical equation to represent the standard lattice enthalpy of 

Na2O .    
  2.   Identify the species A and B by giving the physical states of them' 
  3.   Introduce the enthalpy changes mentioned as (1) - (5). 

   
(ii)  Using the Born-Habour cycle mentioned and the following data calculate the lattice enthalpy 

of  Na2O . 
 The enthalpy of atomization of Na(s)   = + 107 kJmol−1  
 The enthalpy of first electron affinity of Oxygen  =   + 141 kJmol−1 
 The enthalpy of second electron affinity of oxygen  =   + 798 kJmol−1 
 The enthalpy of  formation of Na2O (s)   =    − 414  kJmol−1 
 The enthalpy of  first ionization energy of  Na  =  + 494 kJmol−1 
 The enthalpy of bond dissociation of O2 = + 496 kJmol−1 
 
(iii)  How to compare the lattice enthalpy of MgO(s) relative to the lattice enthalpy of  Na2O (s)  

by giving reasons.  
 

 (b)   Under certain conditions, partial pressures in equilibrium of  N2 , O2  and NH3 are,  

   N2(g) 44.8 atm   ,    H2(g) 105.6 atm    ,   NH3(g)  37.2 atm 
 
   N2(g)  +   3H2(g)  ⇌   2NH3(g) 

     

   (i)   Write an expression for Kp  in the production of NH3 in the Haber process.   

  (ii) Using above data calculate the value of  Kp with the units.     
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 (c)   At a certain temperature the equilibrium constant  Kc  for the following reaction is 16 

   SO2(g) +  NO2(g)  ⇌   SO3(g) + NO(g) 
 
   One mole of each of all the above gases are placed inside a closed vessel of 1 dm3 Calculate 

the equilibrium concentrations in  mol dm−3  of  NO(g)  and NO2(g)   at the equilibrium.  

  
       

^06& (a)     The marble and limestone monuments situated in the places such as Taj Mahal in India are 

undergoing corrosion due to the acid rain. The carbonate of these monuments is converted to 

the relatively more soluble sulphate by the acid rain. The relevant reaction is given below.     
    CaCO3(s) + H2SO4(aq) ⟶  CaSO4(s) +  H2O(l) + CO2(g) 
 

  (i)   Write an expression for the solubility product Ksp of CaSO4. Give the units of  Ksp.   

  (ii)   At the temperature of occurring the above reaction the value of Ksp is 3 x 10−5.  Calculate the 

concentration of  SO4
2−   ions in the saturated CaSO4   solution, using the above expression.  

(iii) At the above temperature when 100dm3 of the acid rain is fallen on a small monument, 

calculate the mass loss  that occurred. Assume that the monument is made up of pure   
CaCO3  and the acid rain is saturated with  CaSO4 due to the corrosion.  

 (Ca − 40, S − 32, O − 16)   
 

 
 

 (b)    These monuments are treated with a mixture of urea and  Ba(OH)2 to extend the life time. 

When the mixture is seeping through the small holes of the carbonate stone, urea dissociate in 

to  NH3  and CO2. This  CO2  reacts with , Ba(OH)2 to form BaCO3. 
   The reaction occurred are given below.    
   (NH2)2CO(aq) + H2O (l)  ⟶ 2NH3(g) + CO2(g) 
   Ba(OH)2(aq) + CO2(g)  ⟶   BaCO3(s) + H2O (l)  
   Then this  BaCO3(s)   is converted to its sulphate by the acid rain.     

   BaCO3(s)  +  H2SO4(aq)   →  BaSO4(s) +  H2O(l)  +  CO2(g) 

The solubility of CaSO4 is too small relative  BaSO4.  At that temperature in a saturated 

solution of pure  BaSO4 ,  
[Ba2+] = 9 x 10−6 mol dm−3  

 
  (i)   The solubility of BaSO4 is too smaller than   CaSO4   

  (ii)   Write the expression for the Ksp of BaSO4. Calculate the value of it. Using above data. Mention 

the units.  
 

(c) (i)   Methonic acid (HCOOH)  is a weak acid with Ka = 1.77 x 10−4mol dm−3  

1' Write an expression for Ka  of HCOOH.  

2' Calculate [H+(aq)]  of  0.05mol dm−3 HCOOH  solution using the above expression.   

3' Calculate the percentage of ionized molecule of  HCOOH in the solution.   

4' Calculate the pH of the solution.  
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(ii)   Both  HCOOH  and HCl acid reacts with  Mg  metal powder.    

1' Write the balanced chemical equation for the reaction between  HCOOH and Mg reacted. 

2' 20 cm3  volumes of  0.05 mol dm−3  of these two acid solutions are taken and reacted with excess  
Mg  powder. Then the equal volumes of H2(g) are liberated.  But relative to HCl acid, the reaction 

rate of  HCOOH  is very low. Calculate the volume of liberated H2(g). 

 ^At STP,  Vm = 22.4 dm3 mol−1& 

3' The reaction rate of   HCOOH  is too low relative to HCl  acid. Explain the reasons.  

4' Explain the reason for the liberation of the same gas volume as  HCl  by H COOH , at the end of the 

reaction.   
     

^07& (a)  A low quality sample of an alloy which is used in welding's is analyzed for Pb. A mass of 0.759g of 

that sample is dissolved is an acid to from a solution of Pb2+ .  An excess K2CrO4  solution is added 

to the above solution to precipitate all  Pb2+ present in it. After that the precipitate is filtered and 

washed. Then the precipitate is again dissolved in an acid and treated it with excess KI.  The liberated 

I2  during the reaction of  CrO4
2− with KI is titrated with   0.051mol dm−3 Na2S2O3 solution. The 

consumed volume of  Na2S2O3 solution for the titration is 11.22 cm3.    (Pb = 207 g mol−1)  
 

(i) Write the balanced chemical equations for all the reactions above.  

(ii) Calculate the mass percentage of  Pb  in this alloy.   
 

(b)   (i)  Explain that "what is referred as standard hydrogen electrode"  
(ii)   The standard hydrogen electrode is connected to the standard Zn electrode through a salt 

bridge, to from an electro chemical cell. The following questions are based on the formed cell. 

1' Mention the anode and the cathode.  
2' When the two terminals are not connected write the balanced chemical equations for the 

reactions.   
3' Write the balanced chemical equation for the cell reaction when a current flows through the 

cell.  

4. Write the standard cell notation for the above cell. 

5' If  Eθ value of the standard Zn electrode is  Zn −0.76 v . Calculate the electromotive force of 

the above cell.  
6' Mention a method that can be used to increase the e.m.f. of the above electric cell.   
 

 (c)  At 270C  an ideal solution, formed by mixing  A(l)  and B(l) is in equilibrium with its vapour. At 

that temperature the standard vapour pressure of A is  4 x 105Pa  and the satarated  vapour pressure 

of  B  is   2.5 x 105Pa.  The total pressure of the gas phase in  3 x 105Pa .    
 

(i) Explain the ideal behaviour of the above solution considering the intermolecular interactions.  

(ii) Calculate the composition of A and B in the liquid phase in equilibrium. Mention the used 

assumptions.  

(iii) Calculate the composition of the vapour phase in equilibrium.  

(iv) draw the phase diagram of the variation of the temperature and the composition at the constant 

pressure, relevant to the above ideal solution.  

(v) Mention the method that is used to separate a mixture A and B.  
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Part - C ESSAY 

 Answer two question only ( Each question carries 15 marks) 

 

^08& (a)    Mention the structures of the compounds  A to G and the reagents  R1 to R8  given n the following 

conversion.    
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 (b)   Show how would you synthesis the organic compound  CH3CH2 − 

O
||
C
 

− CH3 using  C2H4 using as 

the starting matrial, in not more than six steps.       
 (c) How to distinguish the following compounds.  

(i) C2H5OH  and  CH3CH2CH2OH    (ii)  CH3NH2 and CH3CONH2 

(iii) C6H5CHO and C6H5COCH3 
  

^09& (a)   The compomds A and B are solids and soluble in water. The observations obtained for the 

experiments carried out to identify the two cations present in those compounds, are given below.   
 

 
 
 
 
 
 

    

   (i)   Identify the cations present in A  and B'     
  (ii)   Write the chemical formulae of the precipitates obtained in 1 and 3 above.   

Experiment  Observations  

^1&  Added a small amount of  NaOH  to an aqueous 

solution of  A.    

A brownish black precipitate is 

obtained and it is soluble in NH4OH     

^2&   Added diluted  HCl  to a portion of an aqueous 

solution  A    

A white precipitate which is insoluble  

in hot water and soluble in dil. 

NH4OH    

^3&  added a small amount of  NaOH to an aq. solution of 

 B   

A white precipitate which is soluble in 

excess NaOH   

^4& Added a small amount of  NH4OH   to an aqueous 

solution of  B   

A white precipitate which is insoluble 

in excess  NH4OH    

^5&  Added dil  HCl to an aq. solution of  B   and passed  

H2S(g).   

No observation.  

^6&   Boiled the solution obtained in above (5) and added 

NH4Cl  and NH4OH.  

A gelatinous white precipitate is 

obtained.  
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 (b) Write the answers considering the elements P, S and Cl.  

   (i)   Mention the naturally existing molecular type in each of the above elements.      
  (ii)     Arrange the above elements in the order of increasing their melting points.  

   (iii)   Mention the reason for the answer in above (ii).  
  (iv)    Write the chemical formulae of the hydrides formed by the above their elements. Mention their 

chemical properties in front of them as, weak acidic  / weak basic / strong acidic / strong bases.  
  (v)    Write the balanced chemical equations for the reactions of Sulphur with the followings.  

   1' NaOH (aq)  2' hot concentrated H2SO4  (g) 
  (vi)    Write the balanced chemical equations for the reactions of chlorine with the followings.   

   1' hot concentrated KOH  2' excess  NH3  (g) 
(c) (i)     Mention the order of decreasing water solubilities of the group II elements. Explain the reasons 

for that.   
  (ii)    Mention the order of increasing melting points of  LiF, LiCl, LiBr, LiI  and explain the reasons.   
 
 
^10& (a)   Community of the area complained to the central environmental authority that the waste water 

drained out from an industry of manufacturing H2SO4 is polluted with the acid. To test that waste 

water  50cm3 of it measured and diluted up to  500 cm3  by adding distilled water. To react with 

all  H+  present in 25 cm3     of the above prepared solution,  0.2 g of excess KIO3 and KI  was 

added. To react completely with the formed iodine  20 cm3 of  0.1 mol dm−3  Na2S2O3  solution 

was required.   
  (i)    Write the balanced chemical equations for the reactions taken place.    
  (ii)   Calculate the concentration of  H+  present in the waste water.    

 
 (b)  Mention the chemical formulae of the complex ions formed by the given cations below with the 

relevant ligand and mention the colours of those complex ions.    
  
 

    
 
 
 
 
 
 
 

(c) A is an inorganic mix salt, of two compounds (a dualsalt) having a single anion and two cations. 

The tests carried out to identify the anion and two cation and their observations are given 

below.  

 

 

 

 

 

 

 
 
 

cation ligand complex ion colour 

^1&  Cr3+ Cl−   

^2& Fe3+ H2O   

^3&  Co3+ NH3   

^4& Co2+ Cl−   

^5&   Cu2+ NH3   
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  (i)    Identify the two cations and the anion contain in A Write the chemical formula.  

   (ii)   Write the chemical formulae of the species C, J and  K 
  (iii)   Write the formulae of coordinated complexes which cause to the colour of B and H  
  (iv)   Write the chemical formulae of the precipitates of F and G. 

   (v)   Write the balanced chemical equations for, 

 the reactions  between B and NaOH   
the reactions  between H  and Zn  dust. 
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