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FIRST YEAR HIGHER SECONDARY EXAMINATION MARCH 2017 

CHEMISTRY – ANSWER KEY (Question Code: 616) 

1. (a) Ans: (i) 1 mol  (Score 1) 

[Mass of one electron = 9.1 x 10
-28

 g = 9.1 x 10
-25

 mg. 

Mass of 1 mol of electron = 9.1 x 10
-25

 x 6.022 x 10
23

 mg = 0.55 mg.  

So 0.55 mg of electron ≡ 1 mol of electron.] 

(b) Empirical formula are: CH2O, CH, CH2O, CHCl. (Score 2) 

(c) Law of multiple proportion   (Score 1) 

2. (a) i) Electronic configuration of chromium: 

24Cr – [Ar]3d
5
4s

1
  or, [Ar] 4s

1
3d

5
  or, 1s

2
2s

2
2p

6
3s

2
3p

6
4s

1
3d

5
 (Score 1) 

    ii) 10   [l = 2 denotes d subshell, which can accommodate a maximum of 10 electrons]  (Score 1) 

   iii) 1s (Score 1) 

(b) Mathematical form of Heisenberg Uncertainty principle is: Δx. Δp ≥ h/4π [or, ∆x. m∆v≥ h/4π or, ∆x. ∆v≥ 

h/ 4π m].Significance of this principle is that we cannot determine the exact position and momentum of an 

electron. Or, it rules out the existance of definite paths or orbits of electrons.  Or, we can only say the 

probability of finding an electron at a given point.  (Score 2) 

3. (a) Electron gain enthalpy is the enthalpy change when an electron is added to the outer most shell of an 

isolated gaseous atom in the ground state.  (Score 1) 

(b) The factors affecting electron gain enthalpy are atomic size, nuclear charge, shielding effect, electronic 

configuration etc. As the atomic size increases ∆egH decreases. When nuclear charge increases, electron 

gain enthalpy increases and become more negative. Shielding effect decreases ∆egH. Presence of half filled 

or completely filled orbitals makes ∆egH less negative.     

 [Any 2 factors required]  (Score 2) 

(c) Oxidation state is +3 and co-valency is 6. (Score 1) 

4. (a) In PCl5, P is in sp
3
d hybridisation. So it has trigonal bipyramidal geometry, with bond angles 90

0
 and 

120
0
. 

Or, the diagram. 

  (Score 2) 

 (b) It is due to the greater repulsion between axial bond pairs and equatorial bond pairs.  (Score 2) 

 (c) CN 
–
  and NO

+
  (Score 1) 
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5. (a)  i) Glass is a very viscous liquid. So it has a tendency to flow though very slightly. Hence the 

window panes of old buildings are thicker at the bottom than at the top. Or, since glass is a pseudo 

solid.  (Score 1) 

ii) On heating, the glass melts and the surface of the liquid tends to take the rounded shape at the 

edges, which makes the edges smooth. Or, due to surface tension.   (Score 1) 

(b)  i) Most probable velocity is the velocity possessed by maximum number of gas molecules. (Score 1) 

   ii) N2  (Score 1) 

6. (a)  Extensive properties: Heat capacity, Entropy 

       Intensive property: Refractive index, Surface tension. (Score 2) 

(b) Given ∆U
0
 = -10.5 kJ/mol = -10.5 x 10

3
 J/mol,  ∆S

0
 = - 44.1 J/K/mol and T = 298 K. 

 We know that ∆H
0
 = ∆U

0
 + ∆nRT 

 Here  ∆n = 2-3 = -1 and R = 8.314 J/K/mol 

 So ∆H
0
 =  – 10500 + (-1)x 8.314 x 298 =  – 12978 J/mol 

∆G
0
 = ∆H

0
  –  T∆S

0
 

      =  – 12978 – (298 x -44.1) = – 164 J/mol = – 0.164 kJ/mol (Score 2) 

[Only Equation and substitution required] 

7. (a) NaCl – neutral, NH4NO3 – Acidic, NaCN and NaNO2 are Basic (Score 2) 

(b) Due to the presence of a buffer in blood. (Carbonate/bicarbonate buffer) (Score 1) 

(c) Mg(OH)2 ionises as:  

Mg(OH)2 Mg
2+ 

+ 2OH 
–
 

      Solubility:      S             S           2S 

Ksp = [Mg
2+

][OH
-
]

2
 = S x (2S)

2
 = 4S

3
 = 4 x (1.5 x 10

-4
)

3
 = 1.35 x 10

-11
 (Score 2) 

[Equation – Score1, Substitution – Score 1] 

8. Step 1: The skeletal equation is: MnO4 
–
 + Br 

–
  → MnO2 + BrO3

 –
 

Step 2: Assign oxidation number each element and identify the elements undergoing change in oxidation 

number.  +7  -2   -1   +4 -2     +5 -2 

  MnO4 
–
 + Br 

–
  → MnO2 + BrO3

 –
  

Here the oxidation number of Mn and Br are changed. 

Step 3: Calculate the increase and decrease in oxidation number and make them equal by multiplying with 

suitable number. 

  2MnO4 
–
 + Br 

–
  → 2MnO2 + BrO3

 –
 

Step 4: Since the reaction takes place in basic medium, add 2 OH
–
 ions on the RHS to balance the ionic 

charges on both sides. 

  2MnO4 
–
 + Br 

–
  → 2MnO2 + BrO3

 –
 +2OH

–
 

Step 5: Now balance hydrogen atoms by adding sufficient number of H2O molecules. Here add one H2O 

molecule on LHS. 

  2MnO4 
–
 + Br 

–
 + H2O → 2MnO2 + BrO3

 –
 +2OH

–
 

This is the balanced equation.       (Score 3) 

9. (a) 2 Na + 2H2O → 2 NaOH + H2 

      2 Na + 2HCl  → 2 NaCl + H2 

      Zn + 2HCl → ZnCl2 + H2 

      Zn + 2NaOH → Na2ZnO2 + H2 

      CaH2 +2 H2O → Ca(OH)2 + 2H2 
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     2 Al + 6HCl →2 AlCl3 + 3H2 [Any 3 methods using the given substances] [Score 3] 

(b) CnH2n+2 is neither a Lewis acid nor a Lewis base due to the absence of vacant orbitals or lone pairs of 

electrons on carbon. Or, hydrides of 14
th

 group elements are electron precise. (Score 1) 

10. (a) This is due to the grater atomic radii (size) or lesser lattice enthalpy of sodium and potassium ions. 

(Score 2) 

(b) i) Sodium hydroxide (NaOH) 

      ii) Sodium bicarbonate (NaHCO3) 

      iii) Calcium hydroxide (Ca(OH)2) 

      iv) Magnesium hydroxide (Mg(OH)2)  (Score 2) 

11. (a) Borax dissolves in water to give NaOH and orthoboric acid. Since NaOH is a strong alkali and 

orthoboric acid is weak acid, the solution is basic in nature. 

Or, The equation: Na2B4O7 + 7H2O → 2NaOH + 4H3BO3 (Score 2) 

(b) Borax is used for the detection of transition elements by Borax bead test. It is used for the manufacture 

of heat resistant glasses, glass-wool and fibre glass. It is also used as a flux for soldering metals, for heat, 

scratch and stain resistant glazed coating to earthenwares and as a constituent of medicinal soaps.

 [Any one use required] (Score 1) 

(c) Diamond has a three dimensional network structure with extended covalent bonding. Since it is very 

difficult to break these covalent binds, it has high m.p. Or, due to the tetrahedral (sp
3
) hybridisation of 

carbon atoms in diamond.  (Score 1) 

12.  (a)  i) CH3-CH-CH2-CH-CH2-CH2-CH-CH3       Or, 

             CH3         CH3                 CH3 

        Cl 

 ii) CH3-CH-CH2-CH-CH3   Or,      (Score 2) 

               Cl          CH3 

   (b) CH3-CH2
–
  is more stable than (CH3)2CH

–
since for carbanions the stability order is 1

0
>2

0
>3

0
 due to 

inductive effect.  (Score 2) 

   (c) Crystallisation is based on the difference in the solubilities of the compound and the 

impurities in a suitable solvent. The impure compound is dissolved in a solvent in which it is 

sparingly soluble at room temperature but appreciably soluble at higher temperature. The 

solution is concentrated to get a nearly saturated solution. On cooling the solution, pure 

compound crystallises out and is removed by filtration.  (Score 2) 

     OR 

(a) i)  3-Bromo-3-chloroheptane 

ii) 4-Ethyl-2-methylaniline  (Score 2) 

(b) (CH3)3C
+
 is more stable than CH3-CH2

+
 since the stability of carbocations follow the order 3

0
>2

0
>1

0
 due 

to Inductive effect and hyper conjugation.  (Score 2) 

(c) This method is used to purify liquids having very high boiling points and those, which 

decompose at or below their boiling points. Such liquids are made to boil at a temperature 

lower than their normal boiling points by reducing the pressure on their surface. The pressure 

is reduced with the help of a water pump or vacuum pump. (Score 2) 
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13. (a) Aromatic compounds are:  

        and  (Score 1) 

(b) Ethyne (acetylene) on passing through red hot iron tube at 873K, we get benzene (C6H6). 

Or,  3 C2H2    Red hot iron tube & 873K   C6H6  (Score 2) 

(c) i) Toluene (C6H5 - CH3) 

ii) Benzenehexachloride (BHC or Gammexane) [C6H6Cl6] (Score 2) 

14. (a) Due to global warming, the average global temperature will increase. This will lead to the melting of 

polar ice caps and flooding of low lying areas all over the earth. Increase in the global temperature results 

in the infectious diseases like dengue, malaria, yellow fever, sleeping sickness etc. [Any one adverse effect 

is required] (Score 2) 

(b) ii) SO2 (Score 1) 

======================================================================================= 

  


