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CBSE PREVIOUS YEAR (ANSWER PAPER)  (MARCH)- 2012 (SOLVED)

CHEMISTRY 

Set I

1. The conductivity of an intrinsic semiconductor can be increased by doping with electron rich or 
electron deficient impurities.

2. The process of converting a freshly prepared precipitate into a colloidal form by the addition of 
a suitable electrolyte is called peptization.

3. By leaching with an acid in presence of air followed by treatment of solution with scrap iron.

4. BiH3 is stronger reducing agent than SbH3. because BiH3 is less stable than SbH3 and has more 
tendency to liberate hydrogen.

5.  

6. Pent-2-en-1-al

7.

8. Antiseptics are the chemicals which prevent the growth of microorganisms and may even kill 
them but are not harmful to human or animal tissues. e.g. dettol, savlon etc. On the other hand 
disinfectants are chemical substances which kill microorganisms but are not safe to be applied 
to the living tissues. Some examples are phenol ( 1% solution) and chlorine (0.2 to 0.4 ppm).
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9.

10. Since the reaction is of second order with respect to a reactant, therefore, if 'a' is the conc. of 
reactant, then initially
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11. (i) Nickel is purified by Mond process. Impure nickel is heated in a current of CO at 330 - 350 
K. A volatile nickel tetracarbonyl complex is formed leaving behind impurities. The nickel  
tetracarbonyl  thus  obtained is  then  heated  to  a  higher  temperature  (450 -  470 K) when it  
undergoes thermal decomposition to give pure nickel.

(ii) Germanium is purified by Zone refining. This method is based upon the principle that the 
impurities are more soluble in the molten state (melt) than in the solid state of the metal i.e.,  
when the melt of an impure metal is allowed to cool, the pure metal crystallises out while the 
impurities remain in the melt.

12. (i) In NF3, the difference in the sizes of N and F atoms is very small due to which N - F bond is 
quite strong. Due to this. NF3 is an exothermic compound but in NCl3 due to large difference in 
the sizes of N and Cl atom the N - Cl bond is weak. As a result, NCl3 is not an exothermic  
compound. 

(ii) In SF4, the sulphur atom is sp3d hybridised and has trigonal bipyramidal geometry with one 
lone pair at equatorial position. As a result, the geometry becomes irregular i.e., see-saw shaped. 
Due to greater repulsion felt from one lone pair and two bond pairs at equatorial position, the 
two axial bond pairs move away. As a result, axial S-F bond pairs are longer than hybridised 
S-F bond pairs. Thus, all the four bonds in SF4 are not equivalent.

13.   

14. Step 1. Electrophilic attack by hydronium ion on alkene to form a carbocation

Step 2. Nucleophilic attack by water on 2° carbocation to yield protonated alcohol 
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Step 3. Deprotonation to form alcohol 

15. (i) Alcohols are more soluble in water than hydrocarbons of comparable molecular masses  
because alcohols can form hydrogen bonds with water while hydrocarbons cannot.

(ii)  Due to  strong — R and —I effect  of —NO2 group, electron density in  O — H bond  
decreases and hence the loss of a proton becomes easy.

Moreover, the o-nitrophenoxide formed after the loss of a proton is stabilized by resonance. 

o-nitrophenoxide ion is stabilized by resonance and hence o-nitrophenol is a stronger acid. On 
the other hand, due to +R effect of the —OCH3 group, the electron density in the O — H bond 
increases and this makes the loss of proton difficult. 

Furthermore, after the loss of proton o-methoxyphenoxide ion left is destabilized by resonance. 

The two negative charges repel each other and therefore destabilize the o-methoxyphenoxide 
ion. Thus, o-nitrophenol is more acidic than o-methoxyphenol.
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16.  (i) Carbylamine reaction:

When a primary amine (aliphatic or aromatic) is warmed with chloroform and alcoholic KOH, 
it forms an isocyanide or carbylamine having an offensive smell.

(ii) Hofmann's bromamide reaction :
When a primary amide is heated with a mixture of Br2 in presence of NaOH or KOH, it 

results in the formation of a primary amine having one carbon less than the amide. 
e.g., 

17. 

          

18.  Chemical substances which are used to protect food against bacteria. yeasts and moulds are 
called food preservatives. 
For example.  Sodium benzoate. sodium metabisulphite. 

19.  Z = 4 (for fcc unit cell) 
Radius of Cu atom = 127.8 pm 

In case of face centered cubic unit cell 
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20.

            

21.
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22.   (i) Aerosol: In aerosol, solid or liquid is the dispersed phase and gas is the dispersion medium.
e.g. smoke, fog, etc.

(ii) Emulsion: In emulsion, both dispersed phase and dispersion medium are the liquids.
e.g. milk, butter, etc.

(iii) Micelle : The substances which when dissolved in a medium at low concentrations behave 
as normal. strong electrolytes but at higher concentrations exhibit colloidal state properties due 
to  the  formation  of  aggregated  particles  are  called  associated  colloids  and the  aggregated  
particles thus formed are called micelles.
e.g., Soaps and synthetic detergents.

23.  (i)  Among  lanthanoids.  Ln(III)  compounds  are  predominant.  However,  occasionally  in  
solutions or in solid compounds, +2 and +4 ions are also obtained. These are shown by those 
elements which by losing 2 or 4 electrons acquire a stable configuration  of            

(ii) E°M 2+
/M

  for any metal is related to the sum of the enthalpy changes taking place in the  
following steps :

Copper has low enthalpy of hydration (i.e., energy released) and high enthalpy of atomisation 
(i.e., energy required). The high energy required to transform Cu(S) to Cu2+

(aq) is not balanced by 
its hydration enthalpy. Hence. Eo 

Cu 
2+

/Cu is positive. 

(iii) The metallic radii of third (5d) series of elements are nearly the same as those of the  
corresponding members of the second series due to lanthanoid contraction.

24.  (i) IUPAC name - dichloriodobis (Ethan-1,2-diamine) cobalt (II) ion. 
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(iii) IUPAC name - triamminetrichloridocobalt (III). Only two isomers are possible - cis and 
trans or fac and mer.

25.  (i) Objects which are non-superimposable on their mirror images are called chiral and the 
property of non-superimposability is called chirality.
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(ii) CH3CHC1CH2CH3 is more easily hydrolysed when the reaction follows SN1 mechanism  
because CH3CHCl CH2 CH3 forms more stable 2°carbocation whereas CH3CH2CH2CH2Cl forms 
less  stable  1o carbocation  intermediate.  When  the  reaction  follows  SN2  mechanism  than  
CH3CH2CH2CH2C1 is more readily hydrolysed due to less steric hindrance.

(iii) Since I- ion is of bigger size and of lower electronegativity, therefore, it is a better leaving 
group than Cl-. Therefore,               reacts faster than                 in a SN2 reaction.

26.  In α- D glucose. the -OH group at Cl is towards right and in β - D glucose, the -OH group at C1 
is towards left. Such a pair of stereoisomers which differ in configuration only around C l are 
called anomers and the Cl carbon is called anomeric carbon. 

The six membered ring structure of glucose containing one oxygen atom because of its 
resemblance with pyran is called pyranose form. The pyranose forms of α - and β - glucose are 
shown below: 

27.

Thermoplastics Thermosetting polymers 

Polymers  in  which  the   intermolecular 
forces are in  between those of elastomers 
and  fibres  are   called  thermoplastics. 
These  are  hard  at  room  temperature, 
become soft  and  viscous  on  heating  and 
again rigid on cooling.  

e.g., Polythene, teflon etc. 

These are semi-fluid substances with 
low molecular masses which  when 
heated  in  a  mould  undergo  a 
permanent  change  in  chemical 
composition to give a hard,  infusible 
and insoluble mass.

e.g.,  Bakelite.  Urea,  formaldehyde 
etc. 

28.  (a) (i) Mole fraction : 
Mole fraction of a constituent in a solution is the fraction obtained by dividing number of moles 
of that constituent by total number of moles of all the constituents present in the solution. It is 
denoted by x. If n1, n2 are number of moles of solvent and solute respectively, then mole fraction 
of the solute. 

(ii) Ideal solution : An ideal solution is that solution in which each component obeys Raoult's 
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law under all conditions of temperatures and concentrations. 
For such solution 

              △Vmixing  = 0
  

                                                               Or

Or

(a) (i) Henry's law about dissolution of a gas in a liquid : 
According to this law -
The mass of a gas dissolved in a given volume of the liquid at constant temperature is directly 
proportional to the pressure of the gas present in equilibrium with the liquid. 

                  m  p∝
 or         m = kp 
Where m = mass of gas dissolved in unit volume of the solvent 

                  p = pressure of the gas in equilibrium with the solvent 
                  k = constant of proportionality 

(ii) Boiling point elevation constant for a solvent:
It is defined as the elevation in boiling point when the molarity of the solution is unity 

i.e., 1 mole of the solute is dissolved in 1 kg (1000 g) of the solvent. Its units are K/m or °C/m 
or K kg mol-1.

Where R = gas constant 
           To  = Boiling point of solvent 
           M1 = Molar mass of solvent 
           lv   = Latent heat of vaporisation per gram of the solvent 
      △vapH = Latent heat of vaporisation per mole of the solvent 
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(b) 
(i) Due to small size of oxygen, the lone pairs of electrons on the oxygen atom repel the 

bond pair if O — O bond to a greater extent than the lone pair of electrons on sulphur atom is  
S-S bond. As a result S-S bond is more stronger than O — O bond and hence sulphur has a  
greater tendency for catenation than oxygen. 

(ii) ICl is more reactive than I2 because bond between I and Cl in ICl (bond between two 
dissimilar electronegative elements) is weaker than I — I bond in I2.

(iii) It is because the electrode potential of F2/F- (2.87V) couple is higher than that of 
Cl2/Cl- (1.36 V). Therefore, F2 is reduced more easily and hence is a stronger oxidising agent 
than C12.

Or 
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(b) 
(i) The N – N single bond is very weak due to large inter electronic repulsions between lone 
pairs on N-atoms due to small N -N bond length but these repulsions are less in phosphorus due 
to its larger size making P – P bond stronger than N – N bond.  Due to this nitrogen shows 
weaker tendency for catenation than phosphorus.

(ii)  Due to small size and high electronegativity, oxygen forms pπ — pπ multiple bonds. As a 
result oxygen exists as diatomic (O2) molecules. These molecules are held together by van der 
Waals  forces  which  can  be  easily  overcome  by  molecular  collisions  at  room  temperature. 
Therefore,  oxygen is  a  gas  at  room temperature.  Sulphur,  due  to  its  bigger  size and lower 
electronegativity does not form pπ — pπ bonds. Further it has higher tendency for catenation 
than oxygen. Sulphur, therefore, forms S8 molecules having puckered ring structure. The forces 
holding  S8 molecules  are  much  stronger  and  cannot  be  easily  overcome  by  collisions  of 
molecules at room temperature.

(iii) Halogens are coloured because their molecules absorb light in the visible region as a result 
of  which  their  electrons  are  excited  to  higher  energy  levels  while  the  remaining  light  is 
transmitted.  The colour of halogens is actually the colour of the transmitted light.

30.

(b) Since the given organic compound forms 2, 4- DNP derivative, therefore, it must be an  
aldehyde  or  a  ketone.  Since  it  undergoes  Cannizzaro's  reaction,  so  it  does  not  contain  
α-hydrogen. On vigorous oxidation it gives 1,2-benzene dicarboxylic and, therefore, it must  
contain an alkyl group at 2-position with respect to-CHO group in the benzene ring. From the 
given  evidences  and  the  molecular  formula  C9H10O,  the  compound  must  be  
2-ethylbenzaldehyde. 
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Or

(a) Chemical test to distinguish between 
(i) Propanal and Propanone:
Propanone gives iodoform test while propan-1-ol does not. 

(ii) Benzaldehyde and Acetophenone :
Acetophenone responds to iodoform test while benzaldehyde does not. 

(b) (i) Acetaldehyde < Acetone < Methyl tert- butyl ketone.
     (ii) 4-Methoxybenzoic acid < Benzoic acid < 3, 4- Dinitrobenzoic acid.
    (iii) (CH3)2 CH COOH < CH3 CH (Br) CH2COOH < CH3CH2 CH (Br)COOH.
 
                                                                            --


