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CHEMISTRY – ANSWER KEY (Unofficial) 

SECOND YEAR HIGHER SECONDARY EXAMINATION - MARCH 2017 

Subject: PART – III CHEMISTRY       CODE NO. 5016 

1. (a) Ans. (iv) Metal deficiency defect (Score: 1) 

(b) Ferromagnetic. Ferromagnetic substances are permanent magnets because here the magnetic 

moments (domains) are aligned in the same direction even after the removal of external magnetic field. 

Or the diagram of magnetic moment (↑↑↑↑↑) (Score: 2) 

(c) In conductors, the valence band is either partially filled or it is overlapped with the conduction band. In 

insulators, there is a large gap between valence band and conduction band.  

Or the diagram.          (Score: 1) 

                      

  Conductors   Insulators 

2. (a) (i) Henry’s law states that at constant temperature, the solubility of a gas in a liquid is directly 

proportional to the pressure of the gas. 

 Or, at constant temperature, the partial pressure of the gas in vapour phase is proportional to 

the mole fraction of the gas in the solution.  

Or, the equation for Henry’s law, p = KH.x (where p is the partial pressure, x is the mole fraction 

and KH is the Henry’s law constant).   (Score: 1) 

(ii) In the preparation of soda water the bottle is sealed at high pressure, a condition known as 

Bends in Scuba divers, a medical condition known as Anoxia in people living at high altitudes or 

climbers. (Any 2 applications)  (Score: 1) 

(b) Given V = 1000 cm
3
 = 1 L, w2 = 1.26 g, π = 2.57 x 10

-3
 bar, T = 300 K, R = 0.083 LbarK

-1
mol

-1
 

 M2 = w2RT   = 1.26 x 0.083 x 300     = 12.2077 x 10
3
 g/mol 

             πV 2.57 x 10
-3

 x 1     (Score: 2) 

[Equation: Score 1, Substitution: Score: 1] 

3. (a) Cu/Cu
2+

//Ag
+
/Ag  (Score:1) 

(b) Anode reaction: Cu  Cu
2+ 

+ 2e
-
 

Cathode reaction: 2Ag
+
 + 2e

-
  2Ag (Score: 1) 

(c) Given λ
0
m (NaCl) = 126.4 Scm

2
mol

-1
, λ

0
m (HCl) = 425.9 Scm

2
mol

-1 
 and λ

0
m (NaAc) = 91.0 Scm

2
mol

-1
 

Applying Kohlrausch’s law, λ
0
m(HAc) = λ

0
m (NaAc) + λ

0
m (HCl) - λ

0
m (NaCl) 
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[Equation: 1 Score, Substitution: 1 Score]

4. (a) 

           

 (b) If the order of a reaction is zero, it is called zero order reaction. Or, these are reactions in which the 

rate of reaction is independent of concentration of th

 (c) For a first order reaction, k= 2.303 log [R]

  Here [R]0 = 1.24 x 10
-2

 mol/L,  [R] =  0.2 x 10

  K = 2.303 log 1.24 x 10
-2

           60           0.2 x 10
-2 

[Equation: 1 Score, Substitution: 1 Score]

5. (a) Differences between physisorption and chemisorption [Any 4 required]

 Physisorption

1 Weak van der Waals force

2 Not specific in nature 

3 Reversible 

4 Easily liquefiable gases (e.g. CO

NH3 etc) are easily adsorbed than 

permanent gases (e.g. H2

5 Low (20-40 kJ/mol) 

6 Low temperature is favourable. It 

decreases with increase in temperature

7 No appreciable activation energy is 

needed 

8 Multimolecular layer of adsorption 

occurs 

(b) Production of high vacuum, in gas masking, control of humidity, purification of cane sugar, in 

heterogeneous catalysis, in volumetric analysis etc. (Any 2 applica

6. Leaching of alumina from Bauxite

 Bauxite usually contains silica (SiO

powdered ore is treated with a concentrated solution of NaOH at 473 

Alumina (Al2O3) dissolves in NaOH to form sodium aluminate [Silica (SiO

sodium silicate] leaving behind the impurities. 

 Al2O3 (s) + 2NaOH(aq) + 3H2
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             = 91.0 + 425.9 – 126.4 = 390.5 Scm
2
mol

-1
  

[Equation: 1 Score, Substitution: 1 Score] 

   (Score: 1) 

(b) If the order of a reaction is zero, it is called zero order reaction. Or, these are reactions in which the 

rate of reaction is independent of concentration of the reactants. Or, r =k[R]
0
 (Score: 1) 

(c) For a first order reaction, k= 2.303 log [R]0  

   t     [R] 

mol/L,  [R] =  0.2 x 10
-2

 mol/L, t = 1 hr = 60 min. 
2 

  = 0.0304 min
-1

 
  

   (Score: 2) 

[Equation: 1 Score, Substitution: 1 Score] 

(a) Differences between physisorption and chemisorption [Any 4 required]  

Physisorption Chemisorption 

Weak van der Waals force Strong chemical bond 

Highly specific 

Irreversible 

Easily liquefiable gases (e.g. CO2, HCl, 

etc) are easily adsorbed than 

2, N2, O2 etc) 

Gases which can react with the adsorbent 

show chemisorption 

High (80-240kJ/mol) 

Low temperature is favourable. It 

decreases with increase in temperature 

High temperature is favourable. It 

increases with increase in temperature

No appreciable activation energy is High activation energy is required

Multimolecular layer of adsorption Only unimolecular layer of adsorption 

occurs 

(b) Production of high vacuum, in gas masking, control of humidity, purification of cane sugar, in 

heterogeneous catalysis, in volumetric analysis etc. (Any 2 application required) (Score: 1)

from Bauxite 

usually contains silica (SiO2), iron oxides and titanium oxide (TiO2) as impurities. Here the 

powdered ore is treated with a concentrated solution of NaOH at 473 – 523 K and 35 

) dissolves in NaOH to form sodium aluminate [Silica (SiO2) also dissolves in NaOH to form 

sodium silicate] leaving behind the impurities.  

2O(l) → 2Na[Al(OH) 4](aq) 
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 (Score:2) 

 

(b) If the order of a reaction is zero, it is called zero order reaction. Or, these are reactions in which the 

 

 (Score: 2) 

Gases which can react with the adsorbent 

High temperature is favourable. It 

increases with increase in temperature 

High activation energy is required 

Only unimolecular layer of adsorption 

(b) Production of high vacuum, in gas masking, control of humidity, purification of cane sugar, in 

(Score: 1) 

) as impurities. Here the 

523 K and 35 – 36 bar pressure. 

) also dissolves in NaOH to form 
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The aluminate in solution is neutralised by passing CO2 gas and hydrated Al2O3 is precipitated. The solution 

is seeded with freshly prepared hydrated Al2O3 which induces the precipitation. 

 2Na[Al(OH)4](aq) + CO2(g) → Al2O3.xH2O(s) + 2NaHCO3 (aq) 

The sodium silicate remains in the solution and hydrated alumina is filtered, dried and heated to give back 

pure alumina (Al2O3). 

Al2O3.xH2O(s)  1470 K    Al2O3 (s) + xH2O(g)  (Score: 3) 

  [Either equations or explanation is needed] 

7. (a) N2O  (Score: 1) 

(b) In laboratory, nitric acid is prepared by heating KNO3 or NaNO3 and conc. H2SO4 in a glass retort. 

  NaNO3 + H2SO4 → NaHSO4 + HNO3  

    Properties: It is a colourless liquid. In aqueous solution, nitric acid behaves as a strong acid. 

Concentrated nitric acid is a strong oxidising agent. 

Uses:  In the manufacture of ammonium nitrate for fertilizers and other nitrates for use in explosives and 

pyrotechnics, for the preparation of nitroglycerin, trinitrotoluene and other organic nitro compounds, in 

the pickling of stainless steel, etching of metals and as an oxidiser in rocket fuels.  

[Preparation, any one property and any one use may be required] (Score: 4) 

OR 

(a) PH3  (Score: 1) 

(b) Preparation of PCl3 : By passing dry chlorine over heated white phosphorus. 

          P4 + 6Cl2   → 4PCl3 

       Or, by the action of thionyl chloride with white phosphorus. 

         P4 + 8SOCl2 → 4PCl3 + 4SO2 + 2S2Cl2 

Properties: It is a colourless oily liquid and hydrolyses in the presence of moisture. It fumes in moist air. It 

reacts with organic compounds containing –OH group such as CH3COOH, C2H5OH. 

Structure of PCl5:  In gaseous and liquid phases, it has a trigonal bipyramidal structure.              

   (Score: 4) 

8. (a) Transition elements are metals, form coloured ions or compounds, show variable oxidation states, 

form interstitial compounds etc. [or, any four other properties] (Score: 2) 

(b) This is due to the extra stability of Cr
3+ 

and Mn
2+ 

ions.  (Score: 1) 

{Cr
3+ 

- d
3
 confgn. [t

3
2g ; half-filled t2g level] and Mn

2+ 
- d

5
 confgn. , half filled confgn.]} 

(c) (iv) Thorium (Score: 1) 

9. (a) Ionisation isomerism. (Score: 1) 

(b) [Co(NH3)5SO4]Cl – Pentaamminesulphatocobalt(III)chloride  (Score: 1) 

[Co(NH3)5Cl]SO4 – Pentaamminechloridocobalt(III)sulphate  (Score: 1) 

(c) In the compound [Co(NH3)5SO4]Cl, the ligands are NH3 and SO4 and in [Co(NH3)5Cl]SO4 , the ligands are 

NH3 and Cl.  (Score: 1) 

10. (a) (iv) Nitrite ion (Score: 1) 

(b) (i) Alkyl chlorides can be prepared by the reaction between alcohols with hydrogen chloride in 

presence of anhydrous ZnCl2 or by the reaction between alcohol and PCl3 or PCl5 or SOCl2 or by the 

addition of hydrogen chloride to alkene or by Sandmeyer’s reaction.   Or, Chemical equation. 

 (Any one method of preparation is required)  (Score: 1) 

              (ii) Aryl halides are less reactive towards nucleophilic substitution reactions due to the following reasons: 

 Resonance effect, sp
2 

hybridisation of the carbon to which halogen atom is bonded, due to the instability 
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of phenyl cation, due to repulsion between nucleophile and electron rich nucleophile.  

(Any 2 reasons needed)      (Score: 2) 

11. (a) Ethanol, Propan-1-ol, Butan-2-ol, Butan-1-ol  (Score: 1) 

(b) The student ‘A’ got a mixture of o-nitrophenol and p-nitrophenol, while others got 2,4,6-trinitrophenol 

(picric acid). 

  (Score: 3) 

 

12. (a) Ans: (iii) Benzaldehyde  (Score: 1) 

(b) (i) Toluene when heated with alkaline KMnO4 followed by acidification, we get benzoic acid. Or the 

equation: 

 (ii) Benzoic acid when heated with NH3, we get benzamide. Or the equation: 

  
 (iii) Propanoic acid when reduced using LiAlH4, we get 1-propanol. Or the equation: 

  CH3-CH2 -COOH   CH3-CH2-CH2 –OH 

 (iv) Acetic acid when heated with Conc. H2SO4 or P2O5, we get acetic anhydride. Or the equation: 

  CH3-COOH Conc. H2SO4/∆ CH3-CO-O-CO-CH3 (Score: 4X 1 = 4) 

OR 

(b) (i) Esterification: Carboxylic acids when heated with alcohols or phenols in the presence of a mineral 

acid like concentrated H2SO4 or HCl gas, we get esters. Or the equation: 

              
  (ii) Tollen’s test: When an aldehyde is heated with Tollens’ reagent,  we get a bright silver mirror. 

 Or the equation: 

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

–
  R-COO

– 
+ 2 Ag + 2 H2O + 4 NH3 

  (iii) HVZ reaction: Carboxylic acids having an α-hydrogen atom, when treated with halogen (chlorine or 

bromine) in the presence of red phosphorus, we get α-halocarboxylic acids. This reaction is known as Hell-Volhard-

Zelinsky(HVZ) reaction. Or the equation: 
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(iv) Decarboxylation of carboxylic acid: When sodium salt of carboxylic acid is heated with sodalime (a 

mixture of NaOH and CaO), we get alkanes. Or the equation: 

R-COONa + NaOH     CaO/∆ R-H + Na2CO3 (Score: 4 x 1 = 4) 

13. (a) Primary amines:  

                                 
 

Secondary amine:  (C2H5)2NH 

 

Tertiary amine: 

    (Score: 1) 

(b)  

  (Score:2) 

 B  is aniline and C is 2,4,6-Tribromoaniline. 

14. (a) Ans: (iv) Cellulose  (Score: 1) 

(b) In aqueous solution, aminoacid exists as zwitter ion. In zwitter ionic form, amino acids show 

amphoteric behaviour as they react both with acids and bases. (Score: 2) 

15. (a)Ans: (iii) Addition polymer (Score:1) 

(b) Thermoplastics can be repeatedly softening on heating and hardening on cooling. On heating a 

physical change occurs. They can be recycled and reused. E.g. polythene, polystyrene, polyvinyls, etc. 

Thermosetting plastics on heating become permanently hard and become infusible. These cannot be 

reused. There occurs a chemical change on heating. E.g. bakelite, urea-formaldelyde resins, glyptal, 

terylene etc. [Any one difference required] (Score: 2) 

16. Antibiotics are substances produced wholly or partially by chemical synthesis, which in low concentrations 

inhibit the growth or destroys micro organisms by intervening in their metabolic processes. They act only 

against bacteria. E.g. Ofloxacin, Erythromycin, Aminoglycosides etc. 

Or, 

 Antiseptics are the chemicals which kill or prevent the growth of microorganisms. They can be applied to 

the living tissues such as wounds, cuts, ulcers and diseased skin surfaces.  Examples are furacine, 

soframicine, tincture of iodine, bithional, dettol etc 
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Or, 

Disinfectants are the chemicals which kill or prevent the growth of microorganisms. They are applied to 

non-living objects such as floors, drainage system, instruments, etc. E.g.  0.2% solution of phenol.

 [Only one point and example of any one of the above] (Score: 3) 

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 


