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01) The compound whose molecule has the smallest bond angle among them is  
1) 푆푂  2) 퐻 푂    3) 퐻 푆    4) 푁퐻     5) 퐶퐹   

   
  

02) Which of the following is the most suitable Lewis structure for 퐶푁푂  ion  
 

1) 푁    =  퐶 =  푂  2) 푁 ≡ 퐶 − 푂     3)   푁 − 퐶 − 푂 
 
 

 4) 퐶  =   푁 − 푂  5) 푂 = 푁 − 퐶 
 

03) Mass of an atom of element B is five times the mass of an atom of element A. If the mass 
of an atom of B is 3 times the mass of an atom of 퐶 isotope, the relative atomic mass 
of A is  
1)180   2) 36  3) 18  4) 14.4  5) 7.2 
 

04) The number of enantiomer pairs among the mono – chloro substituted products formed in 
the reaction of 2 – methybutane with 퐶ℓ  in the presence of diffused light is  
1) 2  2) 3   3) 4   

4) 6   5) None of the above 
 

05) Which of the following compounds may be used for preparing Grignard’s reagent by 
treating it with Mg? 
 

1) 퐻퐶 ≡ 퐶 −  퐶퐻 퐶퐻 퐶푙  2) 퐶퐻 − 퐶 −  퐶퐻 퐵푟 
 
 

2) 퐶퐻 = 퐶퐻 −  퐶퐻 퐵푟  4)  
 

 

 5)  퐶퐻 − 퐶퐻 − 퐶퐻 − 퐶 

 
06) When boiled with conc. 퐻푁푂  an inorganic salt Y produced a dark coloured gas. The 

solution obtained above gave a white precipitate with 퐵푎퐶푙 ( ) The salt Y could be  

1) 퐶푢퐵푟   2) 퐴푔 퐶푂   

3) 퐶푢퐼  4) 퐴푔퐼  5) 푃푏푂 
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07) The composition of 푁푎푂퐻 in a 250푐푚  solution prepared by dissolving a particular 
mass of 푁푎푂퐻 in water was found to be 5 ×  10  푝푝푚 The mass of  푁푎푂퐻 dissolved 
is (푁푎 = 23,푂 = 16) 

 1) 4푔 2) 2푔  3) 1.25푔  

 4) 1푔 5) None of the above 
 

08) The cation that  
i) Produces a black precipitate with 퐻 푆 in the presence of 푂퐻   

ii) does not produce a precipitate with  퐻 푆 in dil  퐻퐶푙 and  
iii) forms a blue coloured solution with concentrated 푁퐻 ( ) is 
1) 퐶푢  2) 푀푛  3) 퐶표  4) 푁푖  5) 퐹푒  

 

09) Which one of the following compounds exhibits both enantiomer and diastereo 
isomerisms? 
1)  퐶퐻 퐶퐻 = 퐶퐻 − 퐶퐻 퐶퐻    2) 퐶퐻 퐶퐻 = 퐶퐻 − 퐶퐻 − 퐶퐻    

 
 

3)  퐶퐻 퐶퐻 − 퐶퐻 = 퐶퐻        4) 퐶퐻 − 퐶퐻 − 퐶퐻 퐶퐻    
 

 

5)  퐶퐻퐹 = 퐶퐻 − 퐶퐹  
 
 

10) 500 푚ℓ  표푓 푎 푁푎푂퐻 solution of concentration 4 푚표푙푑푚 has a density of  1.6 푔푐푚  

The mole fraction of 푁푎푂퐻 in the solution  
(푁푎 = 23,푂 = 16,퐻 = 1) 
1)  2)  3)  4) 

 
 5)  

 

11) Consider the following statements regarding 1 – butyne  
a) It forms an aldehyde when treated with dil. 푑푖ℓ 퐻 푆푂  / 퐻푔푆푂   

b) It produces 푁퐻 ( ) when reacting with 푁푎푁퐻   

c) The product formed when it reacts with 퐻  / 퐿푖푛푑푙푎푟 푐푎푡푎푙푦푠푡 does not exhibit 
stereo isomerism.  

d) In its molecule, three carbon atoms are linear  
Which of the above statements are true  

1) a, b, c only   2) b, c, d only  3) c, d only 
4) a, c, d only  5) c only  
 

12) An organic compound A reacts with  퐵푟  / 퐶퐶ℓ  to form a product B. The product 
obtained when B is treated with 퐶 퐻 푂퐻/ 퐾푂퐻  gives a reddish brown precipitate with 
푁퐻 /퐶푢 퐶ℓ   The compound which has the possibility to be A  
1) 퐶퐻 −  퐶 = 퐶퐻    2) 퐶퐻 퐶퐻 =  퐶퐻 − 퐶퐻   3) 퐶퐻 −  퐶 = 퐶 − 퐶퐻  

 
 

4) 퐶퐻 퐶퐻  퐶퐻 = 퐶퐻    5) None of the above 
 

l 
퐶ℓ

l 

퐶퐻  

푂퐻 

l 

l l l 
퐶퐻  퐶퐻  

l 
퐶푂푂퐻 

퐶퐻  
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13) Given that the average bond energy values of the bonds 퐶 − 퐻, 퐶 –퐶, 퐶 = 퐶 푎푛푑 퐻 –퐻 at 
298 퐾 are  414, 347, 615, and  435 퐾퐽푚표푙   

The enthalpy change for the reaction     퐶퐻 =  퐶퐻 +  퐻  →  퐶퐻 퐶퐻  is  
 

 1) +250푘퐽   

 2) −250푘퐽   

 3) +125푘퐽  

 4) −125푘퐽   

 5) None of the above 
 

14) Which of the following statements regarding the elements in the peridic table is false 
1) Group 14 consists of the three types metals, non – metals and metalloids  
2) Periods 4, 6 contain elements of all the 3 physical states solid, liquid and gas at  

25 퐶 
3) All the uni-valent elements are metals  
4) Group 17 contain elements of all the 3 physical states – solid, liquid and gas  
5) In general, d – block elements have higher melting points than s – block elements   

 

15) In acidic medium, 푉푂  ions are reduced to  푉푂  ions. In the balancel equation for the 
above reaction, the correct stoichiometric coefficients of  퐻  ions and electrons are 
respectively  
1) 1>4 2) 4> 1 3) 2> 1 4) 5> 1 5) 5> 2 

 

 

 Summary of above Instructions for question no. 16 - 20 
 

1 2 3 4 5 

Only (a) and (b) 
correct 

Only (b) and (c) 
correct 

 
Only (c) and (d) 

correct 
Only (d) and (a) 

correct 

Any other 
response or 
combination 
of responses 

correct. 
 

16) In the hydrogen halides 퐻퐹,퐻퐶푙,퐻퐵푟 푎푛푑 퐻퐼 which of the following properties 
decreases / decrease in the given order of the species?  

 a) Boiling point  
 b) Reducing ability  
 c) Thermsl stsbility    
 d) Dipole moment  

 

17) With which of the following does 퐻 푂  act as an oxidizing agent?  

a) 푀푛표 /퐻   

b) 퐶푟  / in 푂퐻  Medium 
c) Water supension of 푃푏푠   

d)  푀푛푂   
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18) Consider the following reaction scheme  
 

  퐶퐻 퐶퐻푂                    퐻퐶 ≡ 퐶퐻                      퐶퐻 − 퐶퐻  
 

 

             퐶퐻 퐶퐻 푂퐻                         퐶퐻 = 퐶퐻  
 

 
 

The correct statement / Statements regarding the above is / are 

푎) 퐴푙 푂 /△ may be used for the conversion of A into B 

b) 퐵푟 ( ) can be used to convert B into C  

c) 푑푖푙퐻 푆푂 /퐻푔푆푂  can be used to obtain E from D  

d) E can be obtained by adding PCC /퐶퐻 퐶ℓ  푡표  A 
 

19) A gaseous mixture containg 퐻  푎푛푑 퐶퐻  gases has a density of  0.6푘푔푚  at 300k and 
under a pressure of  3 × 10 푁푚  Assuming ideal behavior of gases,, which of the 
following is / are true?   
 

a) The mole fraction of 퐻  in the mixture is  11
14 

b) The average molar mass relevant to the gas mixture is approximately 5gmol-1 

c) The partial pressure of  퐶퐻  in the mixture is  3
14 × 10 푁푚   

d) Even if the temperature of the system is changed to 500푘, the density of the mixture 
remains the same as 0.6푘푔푚    

 

20) Which of the following contains / contain species of almost the same colour? 

a) 퐴푔 퐶푟푂 , 푃푏퐶푟푂 ,퐵푎퐶푟푂  

b) [퐹푒퐶푙 ] , [푁푖퐶푙 ] , [퐶표퐶푙 ]  

c) Dry 퐶푢퐶푙 ,퐶푑푠,퐴푠 푆  

d)  [퐶푢(푁퐻 )   ]  ,     [퐶푟(푁퐻 )   ] ,      [푁푖(푁퐻 )  ] 

 Summary of instructions for question 21 - 25 

Statement - I Statement - II 
1) True True and correctly explains statement I 

2) True True but does not explain statement I 

3) True False 

4) False True 

5) False False 
 

4 
2+ 

6 
3+ 

6 
2+ 

(퐴) (퐵) 

l 
퐵푟 

(퐸) 

(퐷) (퐶) 

l 
퐵푟 
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        Statement I      Statement II 
21) Acetalene is more reactive than   퐶 ≡ 퐶  bond energy is greater than   

ethane   퐶 − 퐶 bond energy   

 

22) Endothermic reactions occuring    A reaction is spontaneous if only  

with a decrease in   the Gibb’s free energy change   

entropy cannot be spontaneous   is negative 

at any temperature 
 

23) Aqueous solution of 푁퐻     Both 퐶푢  푎푛푑  푁푖( )  

cannot be used for distinguishing        form deep blue  

퐶푢 ,푎푛푑 푁푖  solution  complex with excess 푁퐻 solution. 
 

24) 푁퐻   /퐴푔푁푂  canonot be     Both 1 – butyne and 2 – butyne give  

used for differentiating       the same product with 푑푖푙 퐻   푆푂  / 

1- butyne and 2 - butyne   퐻 푆푂  

 

25) The boiling point of 2 - methylbutane    The strength of London forces decrease  

is greater than that of 2 – 2 dimethy /   when the number of branches  

propane    increases in the isomers of alkanes   

having the same molecular formula. 
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Part  - II (A) 

 

Structured Essay 
 

 Answer all Questions. 

(01) a) Complete the following statements 

i) Among 푁푎,퐾 푎푛푑 푅푏 the element which has the lowest density is  ……….……..… 

ii) Among 푁푂,푁푂  푎푛푑 퐶푂 , the one which is insoluble in water is   …….……..…… 

iii) Of the chlorides 푁퐶푙 ,  푃퐶푙  푎푛푑 퐵퐶푙  the one which gives an acidic compound and 

a basic compound on hydrolysis is …………………………………………………… 

iv) Among 퐿푖 푂,  퐾 푂  푎푛푑  푀푔푂 the one which reacts with 푂  is ……..............……… 

v) The species which has the greatest 푁 −  푂 bond length among  푁푂 ,  푁푂  푎푛푑 푁푂  

   …………………… 

 b) The skeletal structure of  퐻 푃푂  ion is given below. 
 

 

     푂 − 푃 −푂 −퐻 
 

 
 

i) Draw the most acceptable Lewis structure for the above ion.. 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

 

ii) Draw the resonance structures of it and comment on their relative stabilities. 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

 

푂 

퐻 
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iii) Write the shape and the electron pair geometry around the following atoms in the 

above ion.  
 

Atom 
Shape around the 

atom 

Electron pair 

geometry  

i) P   

ii) O attached to H   

 

 c) 푋, 푎푛푑 푌 are two consecutive elements belonging to the same period in the periodic table. 

The first ionization energy of Y is greater than that X. The salts of Y do not impart any 

characteristic colour in the flame test. X reacts rapidly with cold water to give a solution P 

and gas  Q while  Y reacts with steam to give the compound R and the gas Q  

  i) Identify the elements X and Y    

   X - ……………………………………………………………………………...…… 

   Y - ……………………………………………………………………………...…… 

ii) Identify the solution P and the compound R  

P - ……………………………………………………………………………...…… 

R - ……………………………………………………………………………...…… 

iii) What could be gas Q? 

………………………………………………...………………………………………… 

iv) What are the compounds that may be formed when Y is ignited in air? 

………………………………………………...………………………………………… 

v) Write  balanced chemical equations for the reactions that the element X undergoes 

when O2 gas is in excess. 

………………………………………………...………………………………………… 

………………………………………………...………………………………………… 

vi) One of the compounds of Y mentioned in part (iv) above reacts with water and forms 

a gas. Write the balanced chemical equational for the reaction of that gas with excess 

of 퐶푙 ( )   and mention a test for identifying the above stated gas  

………………………………………………...………………………………………… 

………………………………………………...………………………………………… 

………………………………………………...………………………………………… 
 

(02) (a)  A white substance A reacts with dil.  퐻 푆푂  to produce a colouress gas B and a colourlees 

solution C. The reaction between B and 퐾 퐶푟 푂  solution produces a green solution and a 

slightly coloured precipitate D. The substance D burns in air to produce a gas and a 

colourless liquid. Anhydrous 퐶푢푆푂  is turned blue on addition of this colourless liquid. 

Addition of aqueous  푁퐻  or 푁푎푂퐻 to C produces first a precipitate which dissolves in the 

excess of the respective reagent to produce a clear solution in each case.  
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i) Identify the species from  퐴 to  퐸  

A - ……………………………………………………………………………...…… 
B - ……………………………………………………………………………...…… 
C - ……………………………………………………………………………...…… 
D - ……………………………………………………………………………...…… 
E - ……………………………………………………………………………...…… 

   

ii) Write balanced equations for the reactions involved. 

…………………………………………………….....………………………………………… 
…………………………………………………….....………………………………………… 

…………………………………………………….....………………………………………… 

…………………………………………………….....………………………………………… 

…………………………………………………….....………………………………………… 

…………………………………………………….....………………………………………… 
…………………………………………………….....………………………………………… 
…………………………………………………….....………………………………………… 
 
 

 (b) i)  Write the chemical formulae of the stable oxides formed by the elements in the 2nd 
period in their highest oxidation states.  

       Mention clearly and separately the acidic / basic / amphoteric / neutral nature of each 
of the above oxides.  

    ………………………...……………………………………………………………… 
    ………………………………………………………………………………………… 
    ………………………………………………………………………………………… 
    ………………………………………………………………………………………… 
 

ii) Mention the variation trend observed in each of the following properties of the 
element in the second period across the period from left to right     
i)  Electronegativity …………………………………………………………………. 
ii)  2nd ionization energy  …………………………………………………………….. 

 

 c) The element 푀 belongs to 3d – series 푀 reacts with dry 퐶푙 ( ) to form a yellow colured 
solid X  

 

 

 

 

 

 

 

 
 

i) Identify the element 푀 

 …………………………………………………………………………………….……… 
 

ii) Write the electron configuration of 푀 in the usual manner as  1푠  2푠   

   …………………………………………………………………………………….……… 

Blue 
solution A 

Blue  
precipitate 

X(s) 
H2 O(l) 

Excess conc 
HCl 

Yellow solution C 

dil NH3(aq) 

Solution D 

Excess     
      NH3(aq) 
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iii) Write the formulae and the IUPAC  names responsible for the colours of each of the 

퐴 ,퐵,퐶  푎푛푑 퐷   

   …………………………………………………………………………………….……… 
 …………………………………………………………………………………….……… 

 …………………………………………………………………………………….……… 

 …………………………………………………………………………………….……… 

iv) What is the colour of the solution 퐷  
 …………………………………………………………………………………….……… 

v) What could be observed if 푆푂  gas is passed through the solution C  
 …………………………………………………………………………………….……… 

 …………………………………………………………………………………….……… 

 

(03) a) i) What is meant by the “compressibility factor (Z)” of a gas   
   …………………………………………………………………………………….……… 

 …………………………………………………………………………………….……… 

 ii) Draw in the diagram given below the plot showing the variation of the compressibility 

factor against pressure for each of the gases 푁퐻 >> He and an ideal gas. Label each of 

them. 
 

 

 

 

 

 

 

 
 

iii) Using the ideal gas equation and the equation for kinetic molecular theory, show 

that  퐶  =  where 푀 is the molar mass of the gas. 

……………………………………………………………………………………. 
……………………………………………………………………………………. 
……………………………………………………………………………………. 
……………………………………………………………………………………. 
 

 

iv) The element X exists as a triatomic gas at room temperature. If its root mean 

square speed at 227 퐶 is  500푚푠 ,  
What is the relative atomic mass of  X  
……………………………………………………………………………………. 
……………………………………………………………………………………. 
……………………………………………………………………………………. 
……………………………………………………………………………………. 
……………………………………………………………………………………. 

Z 

Pressure (P) 
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 b) i)  A gaseous mixture which contains the two gases 퐶 퐻  and 퐶 퐻  occupies a 

volume of 11.2 dm3 under STP conditions when the mixture was subjected to 

complete combustion, 950 kJ heat was evolved Enthalpies of combustion of 

퐶   퐻 ( ) and 퐶 퐻 ( ) are - 1560 푘퐽푚표푙  푎푛푑 − 2240푘퐽 푚표푙  respectively. 

    Find the mass% of 퐶 퐻  in the mixtu   (퐶 = 12,퐻 = 1)   

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 
 

ii) When 2g of a gas A was introduced into an evacuated vessel at 25 퐶, the 

pressure inside the vessel was 1 × 10  푁푚  when 3g of another gas B was 

further introduced into the vessel, the pressure inside it was found to increase to 

1.5 × 10  푁푚  Assuming ideal behavior calculate the ratio of the molar 

masses 푀 ∶ 푀  

………………………………………...............…………………………………… 

………………………………………...............…………………………………… 

………………………………………...............…………………………………… 
 

(04) A) The non – cyclic hydrocarbon 푃 with the molecular formula 퐶 퐻  exhibit enantiomer 
isomerism,  

푖)  Draw the possible structure for  푃 in the box below. 
 

 

 

 

                                                                                              

    P 
 

ii) Does 푃 exhibit geometrical isomerism? 

………………………….......……………...............…………………………………………… 
 

iii) Draw the structure of the product obtained when 푃 is heated with  푁푖 퐻   

 

 

 

 

 

                                                                                          Q 
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iii) Draw the structure of the product 푅 formed when 푃 is treated with 퐵푟 퐶퐶ℓ   

 
 
 
 
 

 
                                                                                     R 
 

iv) How many asymmetric carbon atoms are there in a molecule of compound 푅?  

 ………………………….......……………...............………………………………………… 

 
 

 b)  Consider the following reaction scheme  
 

 퐶  퐻                              퐵                           퐶                             퐶퐻  − 퐶 −  퐶퐻  퐶퐻  

 

 

i) Write below the structures of the compounds appropriate for A, B and C  

   A = …………………….......……… 

 B = …………………….......……… 

 C = …………………….......……… 

 

ii) Give the reagents suitable for P and Q 

   P = …………………….......……… 

 Q = …………………….......……… 

 

c) Some information regarding the preparation and some reactions of propene are given below.  
 

 

 

 

 

 

 

 

 

 

 

 

∥ 
푂 

P Q 푁푎푁퐻  

(퐴) 

퐶퐻 −  퐶퐻 =  퐶퐻  

퐵 

퐴 

Conc 퐻 푆푂 /△  

alc.KOH /△  퐿 

Reaction (1) 

푀 

푁 

Reaction(2) 

Reaction (3) 

퐶퐻 CH -퐶퐻  

푂퐻 
l l 

퐵푟 

퐶퐻 CH -퐶퐻  

푂퐻 
l  

 

퐶퐻 CH -퐶퐻  

퐵푟 
l l 

퐵푟 
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i) Write in the boxes given below the structure of a compound suitable for each of 퐴,푎푛푑 퐵  
 

 

 

 

 
 

                 
 

                                       A                                                      B 
 

ii) Write the reagents  퐿,푀 푎푛푑 푁  

    L - ....................................................................................................... 

    M - ....................................................................................................... 

    N - ....................................................................................................... 

 

iii) Write the structure of the intermediate formed in reaction (3) above 

 ………………………….......……………...............………………………………………… 

 ………………………….......……………...............………………………………………… 

 

d) Complete the following table by writing the type of mechanism and the major product in each 

of the reactions.  

 Symbols for mechanism types:  

 Electrophilic  addition  (퐴 ) 

 Electrophilic  substitution  (푆 ) 

 Nucleophilic  addition  (퐴 ) 

 Nucleophilic  substitution  (푆 ) 

 Eliminination   (퐸) 

 Free radical substitution  (퐹 ) 

 Reactant  Reagent  Mechanism 
type 

Major product 

1) 퐶퐻 퐶퐻 =  퐶퐻  퐻퐵푟   

2) 퐶퐻 퐶퐻 −  퐶퐻 퐶퐻  

 

퐴푙 푂 /△   

3) 퐶퐻 퐶퐻 퐶퐻퐵푟퐶퐻  퐸푡ℎ푎푛표푙 / 퐾푂퐻   

4) 퐶퐻 퐶퐻 −  퐶퐻  Equimole of  퐶푙  / 

Diffused light 

  

l 
OH 
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5) 퐶퐻 퐶퐻 =  퐶퐻퐶퐻  Conc 퐻 푆푂    
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Part – II ( B ) 
 

Essay Questions. 
 

 Answer any two questions only. 
 

(05) a) 13.9 g of a solid mixture X which contains 퐹푒퐶 푂  and 푁푎 퐶 푂  only was dissolved in 

distilled water. 200푐푚  of a 0.5푚표푙푑푚  퐻 푆푂  solution was added to the solution and the 

solution was made up to 250푐푚  by diluting it with distilled water. A 25푐푚  portion of the 

solution was separated out and was titrated against a 퐾푀푛푂  solution of 0.4푚표푙푑푚  

concentration. The burette reading was 12.5푐푚  

(Molar masses of  퐹푒퐶 푂   and 푁푎 퐶 푂  are 144 푔푚표푙  푎푛푑 134푔푚표푙  respectively) 
 

i) Write half ionic equation for the oxidation – reduction reactions involved in the above 

experiment 

ii) Calculate the mole ratio 퐹푒퐶 푂  : 푁푎 퐶 푂  in the given mixture 
 
 

b) Explain the following  

i)  Although 퐵푟  푎푛푑  퐼퐶푙  have almost the same molecular mass, their boiling points are 

different.  

ii) Ionic character of  퐴푔퐹  퐴푔퐶푙 푎푛푑  퐴푔퐵푟 decreases in the above order.  
 

 

c) 14.12푔 of a solid mixture which contains only 푁푎 퐶푂  . 푥퐻 푂 푎푛푑 푁푎퐻퐶푂  was heated 

strongly until a constant mass was obtained. During this, 6.7푔 of mass loss was observed of 

which 2.2푔 was the mass of dry 퐶푂  gas. Find the value of x  
  (푁푎 = 23, 퐶 = 12,푂 = 16, 퐻 = 1) 
 
 

d)  Calculate the mole fraction of the solute in each of the following solutions. 

 i)  2 mol dm-3 aqueous solution of glucose with a density of 1.44gcm-3  
 ii) A methanol solution of 64% by mass  

   (Relative molar masses of glucose and methanol are 180 and 32 respectively)  
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(06)  a)  i)  Draw the structure of  2 – Methylpropene  

  ii)  Draw the structure of the major product formed when 퐻퐵푟 is added to 2 –

methylpropene under polar conditions.  

iii) “Another product may also be formed in the above reaction but only in small 

amount”. 

Explain the above statement by proposing a mechanism for the addition of  퐻퐵푟 to 2 

– methyl propene. 
 

b)  Draw the possible structural isomers with open chain structures (non cyclic) for the 

molecular formula  퐶 퐻 퐶푙   

  Among the above structures, which will exhibit stereoisomerism?  
 

 c)  Give two structures  for each of the following isomerism satisfying the molecular formula 

given against them.  

a)  Position isomers, 퐶  퐻  푂퐻 

b)  Functional group isomerism,, 퐶  퐻  푂  

c)  Diastereo (Geometrical) isomerism,, 퐶  퐻   
 

(07) a) An unknown solid mixture contains one or two of the following :  

퐶푎퐶푂 , 퐵푎퐶ℓ , 퐴푔푁푂 ,  푁푎 푆푂 ,  푍푛푆푂  and  푁푎푂퐻 The mixture is completely soluble 

in water and the solution gives pink colour with phendphthalein. When dilute   퐻퐶푙 is 

gradually added to the above solution, a precipitate is formed which dissolves on further 

addition of the acid What is / are present in the solid? 

Give equations to explain the appearance of the precipitate and its dissolution. 
 

 

b)  Complete the following reactions and balance the equations. 

 i)  퐿푖푁푂 ( ) 

 

 

 

 ii)  푁푂 ( ) +  퐵푎(푂퐻) ( ) 

 

 

 

 iii)  퐵( ) +  (푐표푛푐) 퐻푁푂   
 

 

 

 iv)  퐻 푂 +  퐴푔 푂 
 

 

 

v)    퐾퐵푟 + 푀푛푂 +  (푐표푛푐)  퐻 푆푂  

 

 

 

 

△ 
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c)  A solution S contains only two cations of 3d – transition metals. 

 Some tests performed with this solution and the relevant observations are given below. 
   

 

 Test Observation 
A) To a portion of the solution S, 

푁푎푂퐻( ) was added 

A persistent green coloured precipitate was 

observed. 

B) The solution S was warmed with 

푁푎푂퐻( ) and 퐻 푂  and then filtered 

Precipitate and a yellow coloured filtrate 

were obtained 

C) Conc. 퐻퐶푙 was added to the precipitate 

obtained in (B) above 

A Yellow – brown solution was obtained  

D) The solution obtained in (c) above was 

diluted with water and after making it 

alkaline 퐻 푆 gas was passed into it. 

A blak precipitate obtained 

 

i) Identify the cations present in the solution 
 

ii)  Write the formulae of the ions which are responsible for the yellow colour formed in 

test (B) and the Yellow – brown colour in test (C) 
 

iii)  Write the balance ionic equation of the reaction for the formation of yellow coloured 

filtrate in (B) 
 

iv)  What would you observe when the filtrate in (B) is acidified? 

  Write the balanced chemical equation for it. 
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