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CBSE PREVIOUS YEAR (ANSWER PAPER)  (MARCH) - 2011 (SOLVED)

CHEMISTRY 

Set II

1. Order of a reaction : The sum of the powers to which the various concentration terms in the 
rate law equation are raised to explain the observed rate of reaction is called order of a reaction.

2. The colloidal solutions in which particles of dispersed phase have no affinity for the dispersion 
medium are called lyophobic colloids. These cannot be prepared easily, e.g., sols of metals, 
their sulphides, etc. 

3. Only sulphide ores are concentrated by froth floatation process as it is based upon the principle 
that ore particles are preferentially wetted by oil and gangue particles by water.

4. Lanthanoid contraction - In the lanthanoid series as we move from La to Lu, there is a regular 
decrease in atomic radii or ionic radii with atomic number. This regular decrease in the atomic 
and ionic radii with increasing atomic number is called Lanthanoid contraction.

5. 3 - Bromo - 2 - methyl prop - 1 – ene.

6.

7.

8. (C6H5)2 NH < C6H5NH2 < C6H5N(CH3)2 < CH3NH2

9. (i) Unit cell : The smallest three dimensional portion of a complete space lattice which when 
repeated over and again in different directions produces the complete space lattice is called the 
unit cell. For example. Simple cubic unit cell in which particles lie at the corners of the unit 
cell. In this case axial lengths a = b = c and axial angles α = β = γ.

(ii) Coordination number : The number of nearest neighbours of any constituent particle in the 
crystal lattice is called the coordination number. For example. In both hcp and ccp methods of 
three dimensional packing of spheres, the coordination number of each sphere is 12.

10. A simple cubic unit cell is shown in fig. The particles are infact touching each other.
Let 'a' be the edge length of the unit cell and 'r' radius of the metal atom. 
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As spheres are touching each other,   a = 2r ∴

No. of metal atoms per unit cell 

Volume of the metal atoms (considering them spherical) 

Volume of the cube  

  ∴ Packing efficiency 

11. (i) Raoult's law : According to this law - In a solution, the vapour pressure of a component at a 
given temperature is equal to the mole fraction of that component in the solution multiplied by 
the vapour pressure of that component in the pure state.

      (ii)  Henry's law :  According to this law the partial pressure of a gas in vapour phase (p) is  
directly proportional to the mole fraction (x) of the gas in the solution.

                                                      P  x ∝
        or p = kHx where kH is called Henry's law constant. 

12. Let 'a' mol L-1 is the initial conc. of the reactant. 
                     Rate' = k (a)∴ 2                                 ….......... ( i)

                              [   …. reaction is of second order] ∵
When conc. is reduced to one half, then 

Rate becomes 1/4 of initial rate. Units of rate constant of such a reaction is L mol-1 s-1.
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13.

14. (i) Zone refining of metals : This method is particularly used when metals are required in high 
degree of purity. In this method, a metal rod is placed inside a small high frequency induction 
furnace. A narrow zone of metal recrystallises out of the melt while impurities remain in the 
melt which moves along with the melted zone of the rod with the movement of the furnace. The 
process is repeated several times. The end of the rod where the impurities have collected is cut 
off. This method is employed for the purification of germanium, silicon, gallium, etc. which are 
used in semiconductors. 

(ii) Electrolytic refining of metal : In this method, the impure metal is converted into a block 
which is made anode while a strip of same pure metal is made to act as cathode. These are  
suspanded in an electrolytic solution which is a solution of the soluble salt of the same metal 
preferably a double salt. On passing electric current, metal ions from electrolyte get deposited at 
the cathode in the form of pure metal and an equivalent amount of metal from anode dissolves 
and goes into the solution as metal ions. This keeps on till whole of impure metal from anode 
dissolves. The impurities get collected under anode and settle down as anode mud. Metals like 
Cu. Ag, Au, Al etc are refined by this method. 
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15. (i) Transition metals and their compounds are found to be good catalysts due to following  
reasons :

(a)Due to presence of unpaired electrons in their incompletely filled d-orbitals, they have a 
capacity to absorb and re-emit wide range of energies. This provides necessary activation 
energy for reaction to occur. 

(b) In some cases the transition element with varying oxidation state forms intermediate 
compound with one of the reactants which provides a new path of lower activation energy. 

(ii) Metal-metal bonding is more frequent for 4d and 5d series of transition metals than that for 
3d series.  It  is  due to greater enthalpy of atomisation of 4d and 5d transition metals  than  
corresponding elements of 3d transition series.

16.

Or 

(i) Cu2+ (aq) is much more stable than Cu+ (aq). This is due to more negative △hydH for Cu2+ 
(aq) than Cu+ (aq) although △iH2 for copper is large. Thus, △hydH more than compensates for 
△iH2.  As a result Cu(I) is unstable in aqueous solution and undergoes disproportionation as 
below:

   (ii) The valence shell electronic configuration of Cr3+, Mn2+, Fe3+ is d3, d5, d5 respectively. Due 
to symmetrical distribution of electrons (Either t3

2g or = t3
2g e2

g ) they form stable cationic 
complexes. The atomic radii of 4d and 5d transition metal state elements are more than those of 
3d series, Hence they generally do not form stable cationic complexes.

17. (i) The amide bond formed when the carboxylic group of one amino acid molecule reacts with 
amino group of another amino acid molecule with the elimination of water molecule is called a 
peptide bond.

(ii) Pyranose structure of glucose : In this structure, glucose has six membered cyclic structure 
resembling with six membered heterocyclic  pyran ring.  Glucose can be in  the  α-form or  
β-form in this structure. The two forms differ only in the configuration of - OH group at C1 
called anomeric carbon. These are also called anomers.
The Haworth projection formulae of α and β - D (+) - glucose are shown below :
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DNA RNA

1. It has double stranded  α-helix 
structure.

2. The sugar molecule is 2-deoxyribose.

3. Nitrogeneous base uracil is not 
present.

4. DNA molecules are large,  their 
molecular mass may vary from 6 × 106 - 
16 × 106u.

1. It has single stranded α-helix 
structure.

2. The sugar molecule is ribose.

3. Nitrogeneous base thymine is not     
present.

4. RNA molecules are much smaller 
with molecular  mass ranging from 
2×104 - 4 × 104 u.

The bases adenine, guanine and cytosine are found both in RNA and DNA. 

19.



sm
ar

tin
di

a.
ne

t.i
n

20. When the dispersion medium is water then colloids can be classified into following categories :

(i) Sols : In this case, a solid is dispersed phase while water is dispersion medium. They can be 
further (a) hydrophilic i.e., dispersed phase has great affinity for water (prepared easily quite 
stable, highly hydrated) and (b) hydrophobic i.e., dispersed phase does not have more affinity 
for H2O (prepared by special methods only less stable, not much hydrated), e.g, colloids of 
starch in water, muddy water, etc. The sols where dispersion medium in water are also called 
aquasol or hvdrosol.

(ii) Emulsions : In this case, a liquid is dispersed in water and the two are immiscible. e.g., 
Milk (fat dissolved in water), Dettol, etc. These are liquid-liquid colloidal system. They exhibit 
properties of colloids like Tyndall effect. Brownian movement. etc.

(iii) Foam : Here a gas is dissolved in water e.g, Froth, soda water, soap lather.

Or 

(i) On passing an electric current, colloidal particles move towards the oppositely charged 
electrodes where they lose their charge and get coagulated.

(ii) When a beam of light is passed through a colloidal solution then its path becomes visible 
also due to scattering of light by colloidal particles (called Tyndall effect).

(iii) When an electrolyte is added to a hydrated ferric oxide sol in water it gets coagulated. It is 
because hydrated ferric  oxide sol in water is  a positively charged sol  and -ve ions of the  
electrolyte cause its coagulation.

21. (i) S - H bond is weaker than O - H bond due to larger size of S than O. This makes the  
cleavage of S - H bond and release of H+ much easier in H2S. As a result H2S is more acidic 
than H2O.

(ii) The resonating structures for NO2
- are :

The resonating structures for NO3
-   ion are : 

The bond order of N - O bond in NO2
- is 1.5 whereas in NO3

-  is 1.33. Greater the bond order, 
shorter is the bond length. As a result N - O bond in NO2

-
 is shorter than N - O bond in NO3

-
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(iii) O2 and F2 both can stabilize high oxidation state but the ability of oxygen to stabilize higher 
oxidation states more than that of fluorine is due to the ability of the oxygen to form multiple
bonds.

22.

 23. (i) 2-Bromo-2-methylbutane < 2-Bromopentane < 1-Bromopentane.
     (ii) 2-Bromo-2-methylbutane < 3-Bromo-2-methylbutane < 1-Bromo-3-methylbutane.
     (iii) 1-Bromo-2, 2-dimethylpropane < 1-Bromo-2-methylbutane < 1-Bromobutane.

Reason : Order of reactivity of alkyl halides towards SN2 displacement follows the order : 30 < 
2° < 1°. Further for same category of alkyl halides, the less sterically hindered alkyl halide  
reacts faster. 
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24.

25. (i)  pKb of  aniline  is  greater  than  that  of  methylamine  i.e.,  aniline  is  a  weaker  base  than  
methylamine. It is due to resonance in aniline. Due to this the lone pair of electrons on the  
N-atom gets delocalized over the benzene ring and is thus less easily available for protonation. 
But it is not so in methylamine.

(ii) Ethylamine forms H-bonds with water molecules and becomes soluble in water. But aniline 
due to large hydrophobic benzene ring cannot form H—bonds with water and is not soluble in 
water.
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(iii) Primary amines are associated due to formation of intermolecular hydrogen bonds as there 
are two H-atoms on N-atom per molecule. The tertiary amines cannot form such H—bonds and 
are, therefore, more volatile. Thus, the boiling points of primary amines are higher than tertiary 
amines.

26.

27.       (a)

Antiseptics Disinfectants

1. Kill microorganisms.
2. Do not harm the living tissues.
3. These are applied to wounds, ulcers 
and diseased skin etc.
4.  Examples  :  Phenol  (0.2%),  boric 
acid,  mercuric  chloride,  tincture  of 
iodine. 

1. Kill microorganisms.
2. Toxic to living tissues.
3. These are used to disinfect instruments, 
floors, toilets drains etc.
4. Examples : Phenol (1%), chlorine, DDT. 
etc. 

(b) Iodine is a powerful antiseptic. Its 2-3 per cent alcohol-water solution is known as tincture 
of iodine. It is applied on wounds as an antiseptic. 

28. (a) Lead storage battery is a secondary cell because it can be recharged by passing electric  
current through it. 
The anode and cathode reactions and the overall reaction occurring in a lead storage battery  
while operating are 
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Or

(a) Quantity of electricity passed = i × t 
                                                                 = 2.00 × 3 × 60 × 60 
                                                                 = 21600 coulomb. 

Now, 2 × 96500 C of electricity produce mercury = 1 mole 
  ∴ 21600 C of electricity produce mercury 

(b) As E° > Ni
2+

/ Ni  > E° Al
3+

/ Al,  in the cell Al is oxidised to A13+ and Ni2+ is reduced to Ni i.e., 

cell reaction will be 
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29.
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(b) (i) Basicity of H3PO3 is 2 because there are two ionisable H+ present in the form of OH 
groups. Hydrogen directly attached to P is not ionisable. 

(ii) Due to its small size and high electronegativity.

(iii) Due to very weak van der Waals forces of attraction among their atoms.

30. (a) (i)  Cannizzaro's reaction : Aldehydes which do not contain an  α-hydrogen atom, when  
treated with conc. alkali undergo self oxidation and reduction due to which one molecule gets 
oxidised to corresponding carboxylic acid and other gets reduced to corresponding alcohol. This 
reaction is called Cannizzaro's reaction. 
For example, 

(ii)  Clemmensen  reduction  :  It  involves  the  reduction  of  aldehydes  and  ketones  to  the  
corresponding hydrocarbons with amalgamated zinc and conc. hydrochloric acid.

For example;
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(a) (i) Distinction between benzoic acid and ethyl benzoate: 
    

      NaHCO3 : Benzoic acid being an acid produces brisk effervescence with NaHCO3 solution and 
  CO2 gas is evolved while ethyl benzoate does not.

(ii) Distinction between benzaldehyde and acetophenone:

(a) Iodoform test: Acetophenone being a methylketone when treated with NaOI 
( NaOH+ I2) gives yellow ppt, of iodoform but benzaldehyde does not.

                                                                       --


