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1' The Scientist who has the close relationship regarding Rutherford's planetary model of the atom.     

1.   Dalton    2.  Milikan         3   Marsdon           4.   Chadwick       5.   De-Brogli 
 

2. The correct increasing order of the radius of 𝑁3− , 𝑂2− ,  𝐹− , 𝑁𝑎+  and  𝑀𝑔2+      is,  

1. 𝑁3− <  𝑂2− <  𝐹− <  𝑁𝑎+ <  𝑀𝑔2+           2'  𝐹− <  𝑂2− <  𝑁3− <  𝑀𝑔2+ <  𝑁𝑎+ 
3'  𝑁3− <  𝑂2− <  𝐹− <  𝑀𝑔2+ <  𝑁𝑎+                 4'  𝐹− <  𝑂2− <  𝑁3− <  𝑁𝑎+ <  𝑀𝑔2+  

  5'  𝑀𝑔2+ <  𝑁𝑎+ <  𝐹− <  𝑂2− <  𝑁3−      
 
 

3. What is the IUPAC name of the following compound ?  

 
 
 
1'  5-bromohex-3-ene-2-ol   2.   5-bromohex-3-en-2-ol 

3.   5-bromohex-3-ene 2-ol   4.   2-bromo-5-hydroxyhex – 3- ene 

5.   5-bromo-2-hydroxyhex-3-ene 
 

4. The number of electrons neutrons and protons in the ion 8
18𝑂2

2−   respectively are ?  

1'   20" 16" 20     2.  20" 20" 16  3   18" 20" 16    

4.   10" 10" 8     5.   20, 36, 16 
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5. Which of the following statement is false regarding quantum numbers of an atom.  

1.   The number of orbitals possible for which the quantum numbers n = 3 and 𝑚𝑙 =  +1  is 2.  

2.   2𝑙 + 1  number of orbitals possible [for the sub energy level which the azimuthal quantum number 

is 𝑙.              
3.   Whole numbers from  −𝑙  to  +𝑙  including zero can exist for  𝑚𝑙          

4.   The number of values which can exist for 𝑚𝑙   directly proportional to the value of  𝑙  

5.    The number of the orbitals possible for which the quantum numbers 𝑛 = 4   and  𝑚𝑙 =  −2 is 4.     
 

6. The molecule without a dative covalent bond among following molecules is?  

1. 𝑁𝑂2𝐹             2.   𝑁𝑂2                    3.  𝑁2𝑂4   4.   𝑁𝑂3
−   5.   𝑁𝑂2

−   

 

7. What is the mass of Ethanol should be mixed with 1kg of water where the mole fraction of ethonal is 

0.2 in a mixture of ethanol and water is ?  ^ H = 1, C = 12, O = 16& ^density of water  1𝑔/𝑐𝑚3& 

 1. 92 𝑔             2.   638.8𝑔                    3.  833.25𝑔   4.   200𝑔   5.  13.89 𝑔   
 

8. 𝑉2  Volume of a hydrogen peroxide solution was required to react completely with 𝑉1  volume of  

𝐶  𝑚𝑜𝑙 𝑑𝑚−3  acidified  𝐾𝑀𝑛𝑂4   Solution. The concentration of hydrogen peroxide solution is?  

1.      2C𝑉1 /  5 𝑉2    2.    5 C𝑉1 /  2 𝑉2   3.  2C𝑉1 /  3 𝑉2  

4.      C𝑉1/ ( 𝑉1 +  𝑉2 )   5.   Data given was not enough for the calculator. 
 

 

9.  Which of the following statement is true regarding an elements of S – block ?   

 1.   Carbonates of group one are stable for heat.    

 2.   Aqueous solution of   𝑀𝑔𝐻2  is neutral.  

 3.   Oxygen gas is obtained by the dissociation of  𝐿𝑖𝑁𝑂3      

  4.   All the carbonates are insoluble in water.    

 5.    All the hydroxides of group II are insoluble in water.  
 

10' How many resonance structures can be drawn for the ion  𝑂𝐶𝑁−  ^Skelton O – C - N& 
1.   1  2.     2   3.     3   4.   4   5.     5 
 

11. Which of the following statement is true regarding secondary interactions ?   

1.       Dispersion forces exist among some molecules could be stronger than dipole attractions.  

2.      𝑁𝑎𝐶𝑙  dissolve in water due to the formation of  𝐻  bonds with water.     

3.      London dispersion forces exist only among non polar molecules.   

4.     𝐼2  slightly dissolves in water due to ion – induce dipole interactions.     

5.     Vander Waals attractions among ions become stronger, when the molecular mass of an ionic   

compound increases. 

 

12. True regarding following enthalpy relationships ?  
 

 1.   ∆𝐻𝑓
𝜃 (CO(g)) = 

1

2
 ∆𝐻𝑓

𝜃 (𝐶𝑂2 (g))               

 2.   ∆𝐻𝑓
𝜃 (CO(g)) =  ∆𝐻𝑐

𝜃 (C , graphite) - ∆𝐻𝑐
𝜃 (CO(g))           

 3.   ∆𝐻𝑓
𝜃 (CO(g)) =  ∆𝐻𝑓

𝜃 (C , graphite) +  
1

2
 ∆𝐻𝑓

𝜃 (𝑂2 (g))      

 4.  ∆𝐻𝑓
𝜃 (CO(g))=  ∆𝐻𝑓

𝜃 (𝐶𝑂2(𝑔)
) -  

1

2
 ∆𝐻𝑓

𝜃 (𝑂2 (g))   

 5.  All above are false.   



3 
 

13. The gases A,B, C and D respectively in the following graph are.  

1.   𝐶𝐻4 , 𝐻2 , 𝐻𝑒 , 𝑁𝐻3         

2.  𝐶𝐻4 , 𝐻𝑒 , 𝑁𝐻3 , 𝐻2       

3.    𝐻2 ,   𝐶𝐻4 , 𝑁𝐻3 , 𝐻𝑒      

4.   𝐶𝐻4 , 𝐻𝑒 ,   𝐻2 ,   𝑁𝐻3     

5.   𝐶𝐻4 , 𝐻2  ,   𝑁𝐻3 , 𝐻𝑒   

 

 

 

 

14.  Pressure of the gasses 𝑁𝐻3  and 𝑁2𝐻4   in a rigid closed vessel is  0.6 𝑎𝑡𝑚 at 300K.  𝑁𝐻3  and 

𝑁2𝐻4    dissociate completely according to following reactions when the temperature increases up to  

1000𝐾      

2 𝑁𝐻3(𝑔)   →   𝑁2(𝑔) +  3 𝐻2 (𝑔) 

𝑁2𝐻4 (𝑔)   →   𝑁2(𝑔)  +   2 𝐻2 (𝑔)  
 

Then the total pressure increases up to  4.8 𝑎𝑡𝑚   calculate the mole percentage of  𝑁𝐻3  in the initial 

mixture.   

1.   40%  2.     50%  3.     60%  4.   70%  5.     80% 
 

15. Example for an intensive property ?  

1.      Mass    2.    Density         3.    Volume           4.     Heat capacity    5.      Charge   
 

16. Values of a, b, c and d in the following reaction respectively are ?  

𝑎𝐻+  +   𝑏  𝐶𝑟2𝑂7
2−  + 𝑐 𝑆𝑂2   →    Products.  

 

1.     10,2,3   2.  26,6,2  3.   2,1,3  4.     13,3,1 5.      5,1,3 
 

17. Standard formation enthalpy of  water is −249 𝑘𝐽 𝑚𝑜𝑙−1 .  Standard bond dissociation enthalpies of 

𝐻 − 𝐻   and   𝑂 = 𝑂   are  433 𝑘𝐽 𝑚𝑜𝑙−1    and    492 𝑘𝐽 𝑚𝑜𝑙−1   respectively. Standard mean bond 

dissociation enthalpy of  𝑂 − 𝐻   is ?  

 

1.  676  𝑘𝐽 𝑚𝑜𝑙−1   2.   464  𝑘𝐽 𝑚𝑜𝑙−1                3. −464  𝑘𝐽 𝑚𝑜𝑙−1           

4.    232 𝑘𝐽 𝑚𝑜𝑙−1   5.    −232  𝑘𝐽 𝑚𝑜𝑙−1 
 

18. When 25 𝑐𝑚3   of 1 𝑚𝑜𝑙 𝑑𝑚−3  𝐾𝑂𝐻 and 25 𝑐𝑚3  of 1 𝑚𝑜𝑙 𝑑𝑚−3 𝐻𝑁𝑂3  is mixed in a calorimeter, 

temperature increases by 5  0𝐶 .  What is the enthalpy Change? (Density of water 1𝑔/𝑐𝑚3  standard 

heat capacity of water 4.2 𝐽 𝑔−1    0𝐶−1)  

1.  + 42  𝑘𝐽 𝑚𝑜𝑙−1   2.   −42  𝑘𝐽 𝑚𝑜𝑙−1                3. +1.05  𝑘𝐽 𝑚𝑜𝑙−1           

4.    −1.05  𝑘𝐽 𝑚𝑜𝑙−1   5.    −26.25   𝑘𝐽 𝑚𝑜𝑙−1 
 

19. True among following statements ?  

1.   Ability to subject in nucleophilic substitution reactions in alkyl halides do not depend on the polarity 

of C – X bond.     

2.   Nucleophiles can act as bases.    

3.   Aryl halides are inert to nucleophiles but react readily with Vinyl Chlorides.   

4.   The main reaction shown by alkyl halides is elimination as competitive reaction.     

5.   Reactivity of halogens joined to  𝑆𝑃2   carbon atoms is higher than the halogens joined to  

𝑆𝑃3  carbon atoms.  
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20. Not a structure relevant to the nitration of benzene.  

 

 

 

 

 

 

 

21.    Consider the following compound.  
 

                                               Here,  

  
   
 

1.  All carbon atoms are not lie on the same plane.    

2.  Bond length is  d < b < c < a.     

3.   All hydrogen atoms lie on the same plane.       

4.   Bond strength is in the order of   d < b < c < a      

5.   There are three 𝑠𝑝 hybridized carbon atoms.  

 
22. Which of the following reacts with both bromine water and ammonical cuprous chloride is?  

 

1.  𝐶𝐻3 𝐶𝐻 =   𝐶𝐻2  2.  𝐶𝐻3𝐶𝐻2𝐶 ≡   𝐶𝐻   3.   𝐶𝐻3𝐶 ≡ 𝐶𝐶𝐻3  

4.   𝐶𝐻3  𝐶
|

 = 𝐶
|

𝐶𝐻3       5' 𝐶𝐻3𝐶𝐻 =   𝐶𝐻𝐵𝑟  

   H      H 
 

23. 𝐶5𝐻10𝑂  is an aldehyde  or ketone The number of isomers can exist is?   
   

1.  4   2.  5   3.  6                4.  7    5.  8 

   

24.  Which of the following is an ether?  

 

 

 

 
 

25. Incorrect regarding the chemistry of 𝐴𝑙 is?  

1'   The main oxidation number of 𝐴𝑙 is +3 in 𝐴𝑙  containing compounds.            

2.   𝐴𝑙   reacts with acids.                 

3.    𝐴𝑙  reacts only with bases.                     

 4.   𝐴𝑙  is an amphoteric element.    

 5.   Due to the electron deficiency of 𝐴𝑙𝐶𝑙3  it tends arrange as  𝐴𝑙2𝐶𝑙6   
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26. 25 𝑐𝑚3  of  0.4 𝑚𝑜𝑙𝑑𝑚−3 𝐻𝐶𝑙 is mixed with 25 𝑐𝑚3 0.1 𝑚𝑜𝑙𝑑𝑚−3  of  𝐵𝑎(𝑂𝐻)2 . Concentration of 

this H+   in the solution is ? 

1'  0.2  𝑀              2.  0.1  𝑀               3.  0.3 𝑀         4. 0.05 𝑀       5. 0.15 M 
 
 

27. Products obtained when 𝐶𝑙2    reacts with excess 𝑁𝐻3   

1'   𝑁2(𝑔)  +   𝐻𝐶𝑙  (𝑔)         2.  𝑁2 (𝑔)  +  𝑁𝐻4𝐶𝑙 (s) 

3.   𝑁𝐶𝑙3 (𝑔)  +   𝐻𝐶𝑙 (𝑔)            4.   𝑁𝐶𝑙3(𝑔) +  𝑁𝐻4𝐶𝑙(𝑔)     

5.  𝑁2(𝑔) +  𝐻2 (𝑔) + 𝐻𝐶𝑙 (𝑔)  
 

28. Light green coloured flame was obtained when  chloride of  S-block heated in the bunsun flame. Metal 

ion contained in that chloride would be?  
 

1'  𝑁𝑎+             2.  𝐾+               3.  𝐶𝑎2+           4.  𝑆𝑟2+      5.   𝐵𝑎2+ 
 
 

29. Standard combustion enthalpy of methanol is  −715 𝑘𝐽𝑚𝑜𝑙−1.   Mass of  methanol should be burnt to 

produce   71.5 𝑘𝐽  energy is ?    

 1'  3.2 𝑔          2.   32 𝑔          3. 71.5 𝑔    4.   715 g            5.  1.6 𝑔 

 

30. 30.4%  of 𝑁  and 69.6%  of Oxygen contained in a gaseous compound by mass. Volume of    5.52 g of 

this gas at  270𝐶  and 1 𝑥 105 𝑃𝑎  Pressure is 1.00 𝑑𝑚3. Molecular formula of the compound is?  

1' NO             2.   𝑁𝑂2    3.  𝑁2𝑂4           4.  𝑁3𝑂6    5. 𝑁2𝑂5 
 

 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. Which of the following statements is / are true ?    

a) Only the atom Pd shows deviation from the Aufbau principle.  

b) Electrons filled in to orbitals according to the ascending order of their energy.   

c) Orbitals of same energy are filled by electrons that their spins are parallel.  

d)  Both incomplete s orbitals and d orbitals can exist in an atom.      
 

32. Species with identical geometry is / are ?  

a) 𝐼𝑂𝐹2
+        b)  𝑁𝐻3    c) 𝑋𝑒𝑂𝐹2     d) 𝐻2𝑃𝑂2

− 
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33. Which of the following is / are true  regarding root mean square velocity ?  

(a) 𝐶2   twices when doubles the  temperature.    

(b)   √𝐶2     twices when doubles the pressure.     

(𝑐)   𝐶2   becomes half when twices the volume of gas.    

(𝑑)  At given temperature value of  𝐶2   is a constant for any gas.   
 

34. Which of the following is / are true regarding 𝑁𝐻3  ? 

(a)   Act  as an acid.     

(b)  Does not react with metals since it is weak base.             

(c)   Is a reducing agent.       

(d)   Is an oxidizing agent.  
 

35. Colour of the aqueous solution is / are purple in?  
 

(a) 𝑇𝑖4+ (𝑎𝑞)  (b) 𝑇𝑖3+ (𝑎𝑞)         (c)  𝑉3+ (𝑎𝑞)  (d)  𝐶𝑟3+ (𝑎𝑞)  
 

36. Which of the following statement is / are true ?  

(a)  Standard combustion enthalpy of many compounds is a negative value.     

(b)  Entropy of any compound under standard conditions is a positive value.          

 (c)   Atomization enthalpy of carbon equals to sublimation enthalpy.   

 (d)   Vaporization enthalpy of  𝐵𝑟2  is not equal to atomization enthalpy.  

 

37. Consider the system formed by adding 10 𝑐𝑚3   of 2 𝑚𝑜𝑙 𝑑𝑚−3  𝐻2𝑆𝑂4  , 10 𝑐𝑚3  of  2 𝑚𝑜𝑙 𝑑𝑚−3  

𝐵𝑎𝐶𝑙2 and 10 𝑐𝑚3  of  2 𝑚𝑜𝑙 𝑑𝑚−3 NaOH,     

(a)   Concentrations  of   𝑁𝑎+  and 𝐶𝑙−  equal.     (b)  There are  𝐵𝑎2+ ions in the solution             

(c)   Precipitate formed is soluble.         (d)   There are two enthalpy changes.    
 

38. Which of the following is / are reach with ethanol? 

(a) 𝑁𝑎    (b)  𝑁𝑎𝑂𝐻     (c)   𝑁𝑎2𝐶𝑂3     (d)  𝑁𝑎𝐻𝐶𝑂3 
 

39.           Which of the following has / have least ability to be a product of following reaction?  

 
 
 
 

 
 
 
 
 

40. Which of the following is / are true regarding a real gas ? 

(a)   Reach to ideal behaviour at high temperature.    

(b)  Reach to ideal behavioour at high pressure.     
 (c)  Reach to ideal behaviour when possess higher molecular mass.      
 (d)  Reach to ideal behaviour at lower pressure.    
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 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 explains  the 1ststatement correctly 1 

True True but does not explain the first statement 

correctly 

2 

True False 3 

False True 4 

False False 5 
 

 

 

 

 

 

 

 

 First Statement  Second Statement  

41.   De-Brogli equation can be used to explain the 

wave and particle duel nature of electrons.  

Observations of cathode ray diffraction and 

interference can be used to study dual nature and 

properties of electrons.   

42. Green coloured solution of the ion 

[𝑁𝑖(𝐻2𝑂)6]2+  gives a green precipitate in 

presence of a strong base.  

Colour  of solid 𝑁𝑖(𝑂𝐻)2  is green.    

43. ∆𝐺 =  ∆𝐻 − 𝑇∆𝑆  equation can be used to 

calculate gibbs energy change of a reaction.   

The reaction is spontaneous, only at lower 

temperatures where ∆𝐻 > 0   and  ∆𝑆 <  0   

44. Acidity of  𝑀𝑛2𝑂7  is higher respect to  

  𝑀𝑛2𝑂3  

Acidic properties increases when 

electronegativity difference between 𝑀𝑛  and O 

increases due to increasing oxidation number of 

𝑀𝑛.    
45. 𝐻𝑂𝐶𝐻2𝐶𝐻 (𝐶𝐻3)𝑂𝑀𝑔𝐵𝑟  can be obtained 

by the reaction between 𝐻𝑂𝐶𝐻2𝐶𝐻𝑂 and 

(𝐶𝐻3𝑀𝑔𝐵𝑟) grignard reagent.  

Carbon attached to Mg in grigard reagent can act 

as nucleophile.   

46. 𝜎  bonds are formed only by linear 

overlapping of   𝑆 − 𝑆  and 𝑆 − 𝑃  orbitals.   

𝜋  bonds are formed by parallel overlapping of 

two  𝑃 orbitals.     

47. A gas cannot be converted to a liquid by 

exerting any high pressure, at temperatures 

higher than the critical temperature.    

Critical temperature of any gas at constant 

pressure and constant volume is identical.      

48. 𝐶𝑟2𝑂7
2−  ions oxides to  𝐶𝑟𝑂4

2−   ion in acidic 

medium.   

Oxidation number of 𝐶𝑟 in 𝐶𝑟2𝑂7
2−  and 𝐶𝑟𝑂4

2−   
ion is +6 . 

49. Reaction between 𝐶𝐻3𝐶𝐻2𝐵𝑟   and 

𝑁𝑎𝑂𝐻  takes place in two steps.     

Neucliophilic substitution reactions of alkyl 

halides as two step reaction, when formation of a 

new bond takes place, after breaking bonds.   
50. PCC can be used to oxidize both primary 

alcohols and secondary alcohols.     

Alcohol oxidize only, when H lie on the C where, 

OH group is attached.  
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Part - A – Structured Essay 

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

^01& a.  I. Methyl nitrate is methyl ester of nitric acid and has the chemical formula  𝐶𝐻3𝑁𝑂3.  It is a colourless 

volatile liquid and it is explosive. Its Skelton given below.  

     
 

 

 

 

 

 

i. Draw the most acceptable Lewis structure for methyl nitrate.  

 

 

 

 

 

ii.  Draw resonance structures for above molecule. Giving reasons comment on their stabilities.  

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

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

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

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

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

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

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

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

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

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

iii.  Draw a sketch of the structure of above molecule giving approximate bond angles.   

 

 

 

 

 

 II.  State the following considering hypothetical Lewis structure  given below,   

i. Electron pair geometry around the atom.  

ii. Shape around the atom.  

iii.  Hybridization of the atom given in the table.  
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 (b) Identify atomic / hybrid orbitals involved in the formation of the folowing bonds in the lewis 

structure given below.   

 

 

 

   i.   
    

   ii.    
 

(c) 𝑋𝑒 , 𝐼3
−  , 𝐶𝐻4   ,  aqueous 𝑁𝑎𝐶𝑙 , 𝐻𝐹 

 of the substances given above, which one/ones will have the forces given below.     

i. Ion – Induce dipole interaction   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

ii. Ion – dipole interactions - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

iii. London dispersion forces  - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

iv. Hydrogen bonds - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

^02& (a)  Test tubes labelled A  to E contain following solids (not in order)   

  𝐾𝑁𝑂3, (𝑁𝐻4)2𝐶𝑂3  , 𝐿𝑖𝑁𝑂3  , (𝑁𝐻4)2𝐶𝑟2𝑂7  , 𝑁𝐻4𝑁𝑂2    

  Description of the products formed when each of these solids is heated is given below.   

Solid Description  

A  A green coloured powder.  

 A colourless diatomic gas at room temperature. 

 Water vapour   

B  A white oxide reacts with water to farm a basic solution.   

 Colourless diatomic gas at room temperature.  

 A reddish brown gas.  

C  Three products which are in the gaseous state.  

D  White Powder  

 Colourless di atomic gas at room temperature.  

E  Two products which are in the gaseous state.  
 

  (i)   Identify solids  A to  E.   

    A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
   C ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   D '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
   E ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     

   

  
The 𝑁 atom 

The 𝑂 atom attached to 

𝑁 and 𝐶𝑙 atoms 

i Electron pair geometry    

ii Shape   

iii Hybridization    
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  (ii) Write the balanced chemical equations for the reactions take place on heating each of solid A to 

E. (Mention physical states of reactants and products. )   

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

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

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

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

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

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

  (II) Write one simple experiment each to identify gaseous products obtained when heating solid C.  
    

Gaseous Product  Experiment  

  

  

  

 

 (b)(I)  Successive ionization energies of an element A is given below.   
   

 𝐼𝐸1 𝐼𝐸2 𝐼𝐸3 𝐼𝐸4 𝐼𝐸5 

Ionization energy $ 𝑘𝐽𝑚𝑜𝑙−1 578 1811 2745 11540 14842 
 

  (i)  Identify the group of element A giving reasons.  

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

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

  (ii) The element A react with  𝐻𝐶𝑙  and  𝑁𝑎𝑂𝐻.  Chloride of element A exist as a dimer.   

    Identify the element A.     

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

  (iii)    Draw the structure of the chloride A.  

 

 
 

 

  (iv) Explain why it exist as dimer.   

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

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

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

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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  (v)  Write balanced chemical equations for the reactions of A. 
  
   With HCl  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

   With NaOH    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    

 (II) (i) Complete the following nuclear reaction.    
     𝐹𝑒26

56   +    𝐻2
1  →    𝛼  +     𝑋………

………
2
4  

 
  (ii) Write a method to distinguish  𝐻2𝑆  and 𝐷2𝑆  (D – Duclerium) 

 

 

 

  (iii) Aqueous 𝑁𝑎𝑂𝐻 and 𝐴𝑙 dust is added to an aqueous solution of nitrate ions and heated. It was 

observed the evolution of   𝑁𝐻3(𝑔)   and formation of  𝐴𝑙𝑂2
−  ions.     

    
i. Write the balanced oxidation half reaction.  

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

ii. Write the balanced reduction half reaction.  

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

iii. Write the balanced ionic equation.  

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

^03& (a)  Standard hydration enthalpies of some species given below.      
 ∆𝐻ℎ𝑦𝑑

𝜃  /  𝑘𝐽𝑚𝑜𝑙−1 

𝐾+ (𝑎𝑞) -305 

𝐵𝑟− (𝑎𝑞) -351 

𝐿𝑖+ (𝑎𝑞) -499 

𝐹− (𝑎𝑞) -457 
   

   Standard lattice enthalpies of    𝐾𝐵𝑟(𝑠)  and 𝐿𝑖𝐹(𝑠) are 668 𝑘𝐽𝑚𝑜𝑙−1  and  1008  𝑘𝐽𝑚𝑜𝑙−1   
respectively.  

  i'  Write the definition for the standard enthalpy of dissolution.   
 
 
 
 

  ii' Write balanced chemical equations for the standard dissolution enthalpy of  
      

    𝐾𝐵𝑟(𝑠) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 
     𝐿𝑖𝐹(𝑠) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    

      iii.  Develop a thermochemical cycle to determine  ∆𝐻𝑑𝑖𝑠𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝜃  of  𝐾𝐵𝑟(𝑠)  using given data.  
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  iv'  calculate   ∆𝐻𝑑𝑖𝑠𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝜃   of   𝐾𝐵𝑟(𝑠)    using given data.    

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
  v'  Develop a thermochemical cycle to determine  ∆𝐻𝑑𝑖𝑠𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 

𝜃   of  𝐿𝑖𝐹 (𝑠)   using given data.  

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

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

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

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

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

  vi'  Calculate     ∆𝐻𝑑𝑖𝑠𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝜃   of  𝐿𝑖𝐹(𝑠)  using data given.  

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

   

 (b) I. Standard molar entropy values of some species are given below.      
     

 𝑆𝑚
𝜃  /  𝑘𝐽𝑚𝑜𝑙−1 

𝐾𝐵𝑟 (𝑠) +95.9 

𝐿𝑖𝐹 (𝑠) +35.9 

𝐾+ (𝑎𝑞) +102.5 

𝐵𝑟− (𝑎𝑞) +82.4 

𝐿𝑖+ (𝑎𝑞) +13.4 

𝐹− (𝑎𝑞) -13.8 
 

i. Calculate the entropy change of the dissolution of  𝐾𝐵𝑟(𝑠)     

 

 

 

 

ii. Calculate the entropy change of the dissolution of  𝐿𝑖𝐹(𝑠)   
 
 
 

 
 
 
 

 II i.  Write the equation which represent the relationship between ∆𝐺  , ∆𝐻  and  ∆𝑆 .   
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ii.  Calculate  the ∆𝐺𝜃 for the dissolution of  𝐾𝐵𝑟(𝑠) at 298 𝐾. 
 
 
 
 

 
 

iii.   Calculate the ∆𝐺𝜃  for the dissolution of   𝐿𝑖𝐹 (𝑠)  at  298 𝐾.    
 
   
 
 

 
 

iv.   Compare the solubility  of  𝐾𝐵𝑟(𝑠)  and  𝐿𝑖𝐹 (𝑠)  giving reasons.  
 (Use the calculate data obtained in   ii   and iii above.)   

 
 
 
 
 

 
 
 
    

^04& (a) I. 15.4 𝑔  of  𝐶𝑂2(𝑔)  and 5.4𝑔   of  𝐻2𝑂 (𝑔)  was given by the complete combustion of 0.05 𝑚𝑜𝑙  of 

a hydrocarbon A, in the presence of Oxygen. Find the molecular formula of the Hydrocarbon A.       
(𝐶 = 12, 𝐻 = 1, 𝑂 = 16)  

 
 
 
 
 
 
 
 
 
 
 II.  X, Y and Z are three optically active  isomers of A. 

   Only Y and Z evolve    𝐻2  gas with Na. X, Y and Z react with   𝐻𝑔𝑆𝑂4(𝑎𝑞)/  dil 𝐻2𝑆𝑂4  to give 

carbonyl compounds.  

   There are four  𝛼  hydrogens in Y.  ^ 𝛼 Hydrogens are H atoms attached to C atom adjencent to  
 
 

   carbonyl carbon               ).   
 

  When X,Y and Z react with 𝐻2/𝑁𝑖  produce the same optically active compound D.     

i. Identify 𝑋, 𝑌, 𝑍  and  𝐷  Draw the structures of X, Y,Z and D in the boxes given below.  
        

 

 

 

 
 

    X                                           Y                                             Z                                     D 
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ii. Write the structures of products when 𝑋, 𝑌 and 𝑍    react with 𝐻𝑔𝑆𝑂4(𝑎𝑞)/  dil  𝐻2𝑆𝑂4   

 

 

 

 

 

 
     

iii. Complete the following reaction sequence starting from Z in above (i). 

 

 
 

  b.  Draw the structures of the major products of the reactions given in the table below. Classify each 

reaction as,  

  𝐴𝑁  - Neucleophilic addition 

  𝐴𝐸  - Electrophilic addition 

   𝑆𝑁  - Neucleophilic substitution 

  𝑆𝐸  - Electrophilic substitution   

  E  -  Elemination 

  𝑂   -  Oxidation,      by writing 𝐴𝑁,  𝐴𝐸, 𝑆𝑁,  𝑆𝐸 ,  E and O in appropriate cage. 
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Third Term Test - 2018 

Chemisty 2018 - Grade 12 
 

 

 
 
 
 

 

^05& (a) I i.)  Write the charles law.  

  ii)   Derive the charles law using ideal gas equation.  

  (b)  𝐶𝐻4 (𝑔)  contains in a rigid  vessel A of  4.157  𝑑𝑚3   at  2270𝐶  and 1.5 x 105 Pa   pressure.  

   1.0 𝑚𝑜𝑙  of   𝑂2(𝑔)  contains in another rigid vessel B at 270𝐶   and 2.0 x 105 Pa   
  Both vessels were joined using thin tube of neligible volume. The tap was closed initially.   
   
 I  Calculate 

  i)  Number of moles of  𝐶𝐻4(𝑔)  in vessel A.    
  ii)  Volume of Vessel B.  

 II  Temperature of the whole system was taken to  270𝐶 after open the tap. There is no reaction between 

𝐶𝐻4(𝑔)   and  𝑂2(𝑔).    Calculate following.  
 

i)  Total pressure of the system.  

ii)   Mole fractions of 𝐶𝐻4(𝑔)   and  𝑂2(𝑔)   
iii)   Partial pressures of 𝐶𝐻4(𝑔)   and  𝑂2(𝑔)  
iv)   Total number of moles in Vessel 𝐴  

  
  III Temperature of the above system was taken to 1270𝐶 after open the tap. 𝐶𝐻4(𝑔)  subject to 

combustion with 𝑂2(𝑔)  and from   𝐶𝑂2(𝑔) and 𝐻2𝑂(𝑔)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
   Consider this system and calculate following.  

i) Calculate number of moles of each gas in the system.  

ii) Calculate total number of moles in the system.  

iii) Calculate the total pressure of the system 

iv) Calculate mole fractions of each gas in the system.  

v) Calculate partial pressures of each gas in the system.  
 

IV After completing the reaction in above (iii) temperature of the whole system was taken to  270𝐶 
calculate the total pressure of this system.   

(c)    i.)  Write the Venda Waals equation and identify each term in it. 

   ii)  What are the conditions that real gases reach to the ideal behaviour? Explain reasons.   
  iii)   Draw Maxwell Baltzmann distribution curves for gases He, Ne, Ar under constant temperature in 

one diagram.  
 

^06&(a)   (i)   Define standard enthalpy of combustion.        
  (ii)   Define standard enthalpy of formation.   
    

  (b)            Consider the reaction.   
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i) Calculate the standard enthalpy change of above reaction using the thermochemical data given 

below at 298 K.  
 

Bond Standard enthalpy of bond dissociation  /
  𝑘𝐽 𝑚𝑜𝑙−1 

𝐶 −  𝐶 348 

𝐶 − 𝐻 412 

𝐶 = 𝑂 743 

𝑂 = 𝑂 496 

𝑂 −  𝐻 463 
 

ii) Calculate the standard enthalpy change of above reaction using thermochemical data given 

below at 298 K.    
 

Species Standard enthalpy of formation  /
  𝑘𝐽 𝑚𝑜𝑙−1 

𝐶𝐻3

𝑂
∥
𝐶 −𝐻(𝑔)

 

 
 

-166 

𝐶𝑂2(𝑔) 
 

-394 

𝐻2𝑂 (𝑔) 
 

-242 

 

iii)    Explain reason for the difference in enthalpy values obtained the reaction in part (i) and (ii) above 

briefly.  
 

(b)   722 kJ amount of heat is released when burning 14.5g of butane  (𝐶4𝐻10(𝑔)) gas and 102.9 kJ 

amount of heat is released when burning 2.1g of gas propene  (𝐶3𝐻6 (𝑔)) under standard 

conditions. (𝐶 = 12, 𝐻 = 1, 𝑂 = 16)   
  (i)    Calculate the standard enthalpy of combustion for butane and propene.     

  (ii)    Represent above enthalpies using equations.  

  (iii)   Calculate heat released when burning 1kg each of propene and butane,      
  (iv)   Calculate the mass of   𝐶𝑂2(𝑔)  released when burning 1kg each of butane and propene.   
  (v)   Explain what is the most efficient fuel according to the answer obtained above giving reasons. 
 
^07& (a)    250.0 𝑐𝑚3 solution was prepared by dissolving 1.07 g of pure dry  𝐾𝐼𝑂3 which was measured 

accurately. 20.0 𝑐𝑚3  of 𝑁𝑎2𝑆2𝑂3   solution of unknown concentration was required to react 

with 𝐼2 released when excess KI  solution and  5𝑐𝑚3  of dil 𝐻2𝑆𝑂4 is added to  25.0  𝑐𝑚3  of 

this solution.      

(i)  Write the balanced ionic equation for the reaction between  𝐼−  and  𝐼𝑂3
−  in acidic 

medium.  
(ii)  Write the balanced ionic equation for the reaction between  𝐼2  and 𝑆3𝑂3

2−    
(iii) Calculate the concentration of  𝑁𝑎2𝑆2𝑂3    solution.  

(K = 39,  I = 127,   O = 16) 
 

 (b) (i)     Explain the amphoteric nature of water using reactions of  𝑁𝐻3   and  𝐻𝐶𝑙   with water. 

   (ii)    Write balanced chemical equations for following.  
   1' 𝑁𝐻3  as oxidizing agent.      2' 𝑁𝐻3  as  reducing agent.    
   3' 𝐻2𝑂2  as oxidizing agent.      4' 𝐻2𝑂2  as  reducing agent.     
   5' 𝐻2𝑆  as oxidizing agent.      6' 𝐻2𝑆    as  reducing agent.      
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  (iii)   Write balanced chemical equations for the heat dissociation of following compounds.    
   1'    𝑀𝑔(𝑁𝑂3)2 (𝑠)       

∆
→   

   2'   𝐿𝑖2𝐶𝑂3 (𝑠)    
∆
→   

   3'    𝐾𝐻𝐶𝑂3(𝑠)   
∆
→   

   4'   𝑁𝑎𝑁𝑂2 (𝑠) + 𝑁𝐻4𝐶𝑙(𝑠)   →     

   5'   𝑁𝐻4𝑁𝑂3(𝑠)   
∆
→   

   6'   (𝑁𝐻4)2  𝑆𝑂4 (𝑠)  
∆
→    

 
  (c)  Explain simple experiment to show the existence of  𝑁2(𝑔)   in air.  
 
 
 
 
 
 

^08& (a) i)  Show how you would carry out the followings conversation not more than 6 steps.  
 
 
 
 

   ii)   Using suitable chemicals given in the list show how would you carry out the following conversation.   
    
    
 
 
 
 

    

 

(b)  Show how you would synthesize.   
  
                                        Using 𝐶𝐻3𝐶𝐻2𝐵𝑟   as the only organic starting material.  
 
 

 
 
 

  (c)  i)      propose a mechanism for the conversion of   

 
    
 ii)  Mention the major product and minor product obtained in the presence of 𝐻𝐵𝑟 and   𝐶𝐻3𝐶𝐻 =  𝐶𝐻2 .  
  Write the mechanism relevant to the formation of major product.  
  
^09&   Use following flow chart to answer questions given below. 
 (a)    Identify A, B, C, D, E, F,G, H, I, J, K  
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  (i)  Identify  𝐴 𝐵 𝐶 𝐷 𝐹 𝐺 𝐻 𝐼 𝐽 𝐾     
  (ii)   Write the balanced chemical equation for the reaction between concentrated solution of D and 

𝐾𝑀𝑛𝑂4(𝑎𝑞)   
  (iii) What is the standard experiment to identify gas  𝐻 

  (iv)  Distinguish following using the given method.  
   

 (b)     
 
 
 
  (c) i)  Draw the structures of Oxyacids of chlorine exist in different oxidation states.   
  ii)  Arrange them in the increasing order of,  

      a)  Acidic property       b) Oxidizing ability.   
 
^10& (a)  i)     𝑋, 𝑌, 𝑍  are three 3𝑑  elements. Aqueous solutions of the ions formed by them in the form of  

𝑀3+  are purple in colour. Increasing order of the maximum oxidation state obtained by them 

in compounds are  y < x < z    

(i) Identify elements 𝑋, 𝑌, 𝑍     
(ii) Write structural formulas of complex ions formed by X with   𝑁𝐻3  Y with 𝐻2𝑂  and 𝑍 with 𝐶𝑙−    
(iii)  Mention oxidation numbers of oxides formed by X and their acidic, basic and amphoteric 

properties.  

(iv) What are the oxidation  states of Y obtained in compounds.  

(v) Mention a use of a chloride of Y as a catalyst and use of Y as alloy.  

(vi) What is the oxianion formed with the maximum oxidation state of Z.  Write the balanced 

chemical equation for the reaction with this anion and concentrated base.            
   

 

 (b)   10g of a mixture of iron ore contaminated with 𝐹𝑒𝑂  and 𝐹𝑒2𝑂3 was dissolved in dil. 𝐻2𝑆𝑂4  and 

excess KI solution was added. 200ml solution where all atoms of iron converted to  𝐹𝑒2+ was named 

as A. 20ml of  0.25𝑀  𝑁𝑎2𝑆2𝑂3  was required to titrate 25ml of solution A. 25𝑐𝑚3 of  

0.05 𝑚𝑜𝑙𝑑𝑚−3   𝐾2𝐶𝑟2𝑂7    acidic solution was required to titrate another 25cm3 volume of solution 

A.  
  1' Write the balanced chemical equation relevant to the reaction of 𝐻2𝑆𝑂4  with iron ore. 

  2' Write the balanced ionic equation relevant to the reaction when 𝐾𝐼 added to the solution.  
  3' Write the balanced ionic equation for the reaction of titration with 𝑁𝑎2𝑆2𝑂3.   
  4'  Write the balanced ionic equation for the reaction of 𝐴  with  𝐻+/  𝐾2𝐶𝑟2𝑂7     
  5  Calculate mass percentages of 𝐹𝑒𝑂  and 𝐹𝑒2𝑂3  in the mixture. 
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