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SECOND YEAR HIGHER SECONDARY EXAMINATION MARCH 2016 

CHEMISTRY – ANSWER KEY 

1. a)  Ice  (1) 

b)  In primitive unit cell, the particles are present only at the corners of the unit cell, but in centred unit cell, 

the particles are present at the corners and also at some other parts of the unit cell. (1) 

c)  This is due to the formation of f-centres (or anion vacancy). When NaCl crystal is heated in an 

atmosphere of sodium vapour, some sodium atoms are deposited at the surface of the crystal. The Cl
-
 ions 

diffuse to the surface of the crystal and combines with Na atom to form NaCl.  

Na +  Cl
-
      NaCl + e

-
 

The electron so formed diffuse into the crystal and occupies the anion vacancy. These electrons (f-

centres) absorb light energy and get excited. As a result the crystal becomes yellow in colour. (2) 

2. a) Molality (1) 

b) If the value of i < 1, association of solute occurs and if it is greater than 1, dissociation occurs. (1) 

c) The relative lowering in vapour pressure, ∆P = w2 x M1 

                            P1
0
    w1 x M2 

Here P1
0
 = 0.850 bar, P = 0.845 bar. So, ∆P = P1

0
 – P = 0.850 – 0.845 = 0.005 bar 

w2 = 0.5g, w1 = 39g, M1 = 78 g/mol, M2 = ? 

 Molar mass of solute, M2 = w2 x M1 x P1
0
 = 0.5 x 78 x 0.85     = 170 g/mol  (2) 

                  w1 x ∆P  39 x 0.005 

3. a)  None of these (1) 

b)  Resistance is inversely proportional to conductance. Or, Resistance (R) = 1/Conductance (C) (1) 

c) Cathode reaction:  O2(g) + 2H2O(l ) + 4e
–
→4OH

–
(aq) 

     Anode reaction:     2H2 (g) + 4OH
–
(aq) → 4H2O(l) + 4e

– 
 (2) 

4. i)  3  (1) 

ii)  a) The rate of a chemical reaction is the change in concentration of any one of the reactant or product in      

unit time.  

Or, it is the decrease in concentration of any one of the reactant or the increase in concentration of any one 

of the product in unit time. 

Or, rate of reaction (r) = Change in concentration (∆x)  (1) 

           Time interval (∆t) 

b) When temperature increases, the rate of reaction also increases. (1) 

iii)  For a first order reaction, t½ = 0.693/k 

 Here k = 5.5 x 10
-14

s
-1

. 

So, t½ = 0.693/5.5 x 10
-14

 = 0.126 x 10
14

 s Or,  1.26 x 10
13

 s (1) 

5. i)  a) If the reactants and catalysts are in same phase, it is called homogeneous catalysis. (1) 

    b) E.g. for heterogenous catalysis is N2(g) + 3 H2(g)     Fe(s)      2 NH3(g) 

   Or,      2 SO2(g) + O2(g)  V2O5(s)  2 SO3(g) (1) 

ii) Two correct answers – (c) Gum, (d) Lamp black (1) 

6. a) Calamine (1) 

b) van Arkel Method - Here the crude metal is heated in an evacuated vessel with iodine. The metal forms 

its volatile iodide. 

   Zr + 2I2 → ZrI4 
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 The metal iodide is decomposed electrically by using a tungsten filament, electrically heated to about 

1800K. The pure metal is thus deposited on the filament. 

   ZrI4 → Zr + 2I2  (2) 

 

7. a)  (i)  Because of the presence of lone pair of electrons on nitrogen atom of ammonia. (1) 

      (ii) PCl3 reacts with moisture to form HCl gas. So it fumes in moist air.  

  Or, PCl3 + 3 H2O   H3PO3 + 3 HCl  (1) 

 (iii) Because of the absence of vacant d-orbitals in F. (1) 

 

b) (i)  Fluorides of xenon are XeF2, XeF4 and XeF6 (any 2 required) (1) 

         (ii) Xe (g) + F2 (g) ⎯⎯673K,⎯1bar→ XeF2(s)  

         (xenon in excess) 

     Or,     Xe (g) + 2F2 (g) ⎯⎯873K,⎯7 bar⎯→ XeF4(s) 

           (1:5 ratio) 

     Or,    Xe (g) + 3F2 (g) ⎯⎯573K, 60-70bar→ XeF6(s) 

           (1:20 ratio) 

                Or,   XeF4 +O2F2 →XeF6 +O2  (any 1 required) (1) 

 OR 

a) (i)   Because of the presence of inter molecular hydrogen bonding in H2O, which is absent in H2S   (1) 

(ii)  In noble gases, there is only weak van der Waals force of attraction (dispersion force). So they have 

low melting and boiling point. (1) 

(iii) Because of the presence of an odd electron on NO2, it readily dimerise to form N2O4. (1) 

 

b) (i) Halogens combine with each other to form inter halogen compounds. (1) 

(ii) ClF, BrF, IF, ICl, IBr, BrCl, ClF3, BrF3, IF3, BrCl3,ClF5, BrF5, IF5, IF7 (any 2 required) (1) 

8. a) +1  (1) 

b) 

                                     (1) 

 c) In acidic medium, KMnO4 oxidises ferrous salt to ferric salt and oxalate to carbon dioxide. 

   5Fe
2+

 + MnO4
-
 + 8H

+ 
→ 5Fe

3+
 + Mn

2+
 + 4H2O 

5 C2O4
2-

 +2 MnO4
-
 + 16H

+ 
→ 10 CO2 +2 Mn

2+
 + 8H2O 

      Or, any other 2 oxidising action in acidic or basic or neutral medium are required. (2) 

9. a)  [Co(NH3)5SO4]Cl (1) 

b) Pentaamminechloridocobalt(III)sulphate (1) 

c) In [Ni(CO)4], there is no unpaired electron. So it is diamagnetic. But in [NiCl4]
2-

, there are 2 unpaired 

electrons. So it is paramagnetic (2) 

10. a)  (i)This is due to the following reasons: 

1) The resonance effect in aryl halides. 
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2) sp
2 

hybridisation of the carbon atom to which halogen is attached.  

3) Instability of phenyl cation 

4) Repulsion between nucleophile and electron rich benzene ring.   (Any 2 reasons required) (1) 

(ii) Chlorobenzene when heated with aqueous sodium hydroxide solution at a temperature of 623K and a 

pressure of 300 atmospheres followed by acidification, we get phenol. 

Or, the chemical equation: 

   (1) 

b) By the action of concentrated halogen acids on alcohols in presence of anhydrous ZnCl2 as catalyst.  

   R-OH + HX   an. ZnCl2 R-X + H2O 

Or, any one other method is required  (1) 

c) Chlorobenzene (1) 

11. a) 

 

   (2) 

b) (i)  Esterification: Alcohols and phenols react with carboxylic acids, acid chlorides and acid 

anhydrides to form esters in presence of mineral acids. This reaction is known as esterification. 

Or, the chemical equation: R-OH + R’-COOH R-OCOR’ + H2O [Or, any other example] 

(ii) Williamsons synthesis: Alkyl halide reacts with sodium alkoxide to form ether. This reaction is 

called Williamson’s ether synthesis. 

Or,     R-X + R’-ONa → R-O-R’ + NaX [Or, any other example is required]  (2) 

12. a)  Aldehydes on oxidation with even mild oxidising agents, we get carboxylic acids with same number of 

carbon atoms. While ketones when oxidised using strong oxidising agents, we get a mixture of carboxylic 

acids with lesser number of carbon atoms. 
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Example: 

CH3-CHO   [O]   CH3-COOH 

CH3-CH2-CO-CH2-CH2-CH3        [O]     2 CH3-CH2-COOH + CH3-COOH + CH3-CH2-CH2-COOH 

[Or, any other example]       (1) 

b) When benzene is treated with carbon monoxide and hydrogen chloride in the presence of anhydrous 

aluminium chloride or cuprous chloride, we get benzaldehyde. This reaction is known as Gatterman-

Koch reaction. 

Or, the chemical equation: 

 (1) 

 c)   (i) R-COOH + SOCl2           R-COCl + SO2(g) + HCl(g) 

     (ii)  R-CH2-COOH + Cl2    Red P     R-CHCl-COOH 

     (iii)  R-COOH      LiAlH4/ether       R-CH2OH 

  [Or, any other example]    (3) 

 OR 

a)   Tollens Test: Aldehydes on warming withTollens’ reagent (ammoniacal Silver nitrate), give a bright silver 

mirror. Ketones do not give this test. Or, the equation: 

R-CHO + 2[Ag(NH3)2]
+
 + 3OH

–
  R-COO

– 
+ 2 Ag + 2 H2O + 4 NH3 [Or Fehling’s Test] (1) 

b) Etard’s reaction: When toluene is oxidised using chromyl chloride (CrO2Cl2) in CS2 followed by hydrolysis 

(acidification), we get benzaldehyde. Or, the equation: 

 
              (1) 

             c) i) CH3-CH2-OH  [O]    CH3-COOH 

  ethanol       K2Cr2O7/H
+
   ethanoic acid 

   ii) 

     
      Benzamide        Benzoic acid 

iii) 

        (3) 
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13. a)   All the amines have pyramidal structure: 

  
 2

0
 amine   3

0
 amine 

Or, Secondary amine – R2NH or, R-NHR’, Tertiary amine – R3NH or, R-NR’R’’ (1) 

 

b) Reduction with H2 in the presence of nickel, palladium or platinum  or by reduction with tin & HCl or 

iron & HCl. 

Or, the chemical equation: 

 
 Or, 

         (1) 

 

c) Aniline forms salt with anhydrous aluminium chloride, which is used as catalyst in Friedel-Crafts 

reaction. (1) 

14. a)  Draw any structure of glucose – open chain structure or 1,5-oxide ring structure or pyranose structure as 

follows:. 

    OR     OR         OR     

  [Or, the structure of β-D-glucose.]   (1) 

b) When starch is hydrolysed by boiling with dilute H2SO4 at 393 K under pressure, we get glucose. 

  (C6H10O5)n + nH2O ⎯⎯⎯⎯⎯⎯⎯→ nC6H12O6 

    Starch      glucose  (1) 

c) Carbohydrates are used as storage molecules as starch in plants and glycogen in animals. Cellulose is 

used for making cell wall in plants.  

Or, they are used as raw materials for many important industries like textiles, paper, lacquers and 

breweries. Carbohydrate in the form of wood is used for making furniture etc. 

 [Or 2 other uses.]  (1) 
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15. a) Elastomers: Rubber, Buna-S 

     Fibres: Nylon-6,6, Terylene (2) 

b) Polymers which cannot be refused and reused are called thermosetting polymers. On heating they 

become a hard mass. These polymers are cross linked or heavily branched molecules.  

Examples are bakelite, urea-formaldelyde resins, glyptal, terylene etc. [Any one example is required] (1) 

16.  a) Aspirin (1) 

b) Both, antibiotics and antiseptics, are chemical substances that prevent the growth and development of 

the micro-organisms, but antibiotics are effective only against bacteria while antiseptic acts against a 

wide range of micro-organisms. Example for antiseptic is Dettol and for antibiotic is penicillin. [Example 

is not necessary] 
Or, Antibiotics kill and stop the growth of bacteria while antiseptic prevents the growth and 

development of the micro-organism without necessarily killing them. 
Or, Antibiotics are used internally as well as externally, but antiseptics are mainly used externally. 

[Or, the definitions of antibiotics and antiseptics are required.]  (2) 

-----------------------------------------------------------------------------------------------------------------------------------  


