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CBSE PREVIOUS YEAR (ANSWER PAPER)  (MARCH) - 2010 (SOLVED)

CHEMISTRY 

Set II

1. A p-type semiconductor is obtained when Si is doped with arsenic.

2. Due to presence of a triple bond between two N-atoms, the bond dissociation energy of N2 is 
very high. In phosphorus molecule, the P atoms are joined by single bonds which are weaker 
than N ≡ N bonds. Due to this Nitrogen is comparatively inert as compared to phosphorus.

3. Fluorine is the most electronegative  element known, and it cannot share its electron with an  
element more electronegative than itself and hence it cannot show any positive oxidation state.

4.  4-Bromo-3-methylpent-2-ene.

5.

6. Monosaccharides are the simple carbohydrates which cannot be hydrolysed into still simpler  
compounds. They contain 3-7 C-atoms. Monosaccharides can be aldoses (containing aldehyde 
group) or ketoses (containing ketonic group) e.g., Glucose (C6H12O6), Fructose, etc. 

7. Carbohydrates which reduce Fehling's solution to red precipitate of Cu2O or Tollen's reagent to 
metallic silver are called reducing sugars. For example. D (+) - glucose, D (-) fructose etc.

8.

9.  Osmosis : The net spontaneous flow of solvent molecules from the solvent to the solution or 
from a less concentrated solution to a more concentrated solution through a semipermeable  
membrane is called osmosis. 

Osmotic pressure : It is defined as the minimum excess pressure that has to be applied on the 
solution  to  prevent  the  entry  of  the  solvent  into  the  solution  through  the  semipermeable  
membrane. 
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In the determination of the molar masses of the substances. the osmotic pressure method has the 
following advantages as compared to other colligative properties : 
(i)  The  changes  observed  in  other  colligative  properties  like  elevation  in  boiling  point,  
depression in freezing point etc.  are very small  (e.g.,  0.00001 for substances having molar  
masses of the order of 106 g mol-1). On the other hand, the osmotic pressure of the order of 10-3 
atm can be easily measured in terms of mm.

(ii) Elevation in boiling point method is not suitable for biomolecules such as proteins because 
at elevated temperatures they become unstable whereas osmotic pressure can be measured at  
room temperature.

(iii)  The  osmotic  pressure  method  has  the  advantages  that  it  uses  molarities  instead  of  
molalities.

10.  Relation among cell constant, the resistance of the solution in the cell and the conductivity of 
the solution :

11. Lower the standard reduction potential of the metal, more is the tendency to get oxidised and 
stronger is  the reducing power of metal.  From the given standard reduction potentials,  the  
increasing order of the reducing power of the metal is Ag < Cu < Fe < Cr < Mg <K.
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Since Eo
cell is positive, therefore, the reaction is spontaneous in forward direction and it will  

favour the formation of products. 

12. (i) Tyndall effect : The phenomenon of scattering of light by colloidal particles as a result of 
which the path of the beam becomes visible is called Tyndall effect. The colloidal particles first 
absorb the incident light and then a part of it gets scattered by them in different directions. This 
scattering illuminates the path of the beam in the colloidal sol. This effect is not observed in the 
solution because particles are not of sufficiently large size to scatter light. 

(ii) Shape selective catalysis : A catalytic reaction which depends upon the pore structure of 
the catalyst and the size of the molecules of reactants and products is called shape-selective  
catalysis. Zeolites are good shape - selective catalysts and have the following features : 

(a) Zeolites are microporous aluminosilicates. 
(b) The reactions in the presence of zeolites depend on the size of the cavities and pores present 
in zeolite. Depending upon the size of the reactants and products and those of the pores of the 
zeolites, the reaction can be made to proceed in specific manner. 

Example : A zeolite catalyst ZSM-5 converts alcohol to gasoline. 

13. (i)  Peptization :  It is a process of converting a fresh precipitate into colloidal particles by  
shaking  it  with  the  dispersion  medium  in  the  presence  of  a  small  amount  of  a  suitable  
electrolyte. 

(ii)  Reversible sols :  These are  the lyophilic  sols which once precipitated can reform the  
colloidal sol easily by simply remixing with the dispersion medium. These sols are formed by 
mixing substances like gum, gelatine, etc. directly with dispersion medium.

14.  

15.

16. (i) Ethylamine and Aniline: Aniline upon treatment with HNO2 (NaNO2 + dil. HCl) at 273 – 278 
K followed by treatment with an alkaline solution of 2-Naphthol results in the formation of  
brilliant orange, yellow or red dye. 
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Ethylamine under these conditions gives a brisk effervescence due to evolution of N2.
                                                                                                                             

(ii) Aniline and Benzylamine: Benzylamine reacts with nitrous acid to form a diazonium salt 
which being unstable even at low temperature, decomposes with the evolution of N2 gas.

 

Aniline, on the other hand, reacts with HNO2 to form benzenediazonium chloride which is  
stable at  273-278 K and hence does not decompose to evolve N2 gas.  Benzene diazonium  
chloride on subsequent treatment with alkaline solution of β-Naphthol gives brilliant orange red 
dye. 

17.   (i)  Distinction between Methylamine and dimethylamine-carbylamine test  :  Methylamine  
when heated  with  alc.  KOH  and  CHC13,  gives  offensive  smell  of  Ethyl  isocyanide.  
Diethylamine, on the other hand, does not give this test.
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(ii) Aniline and N-methylaniline-Azo dye test : Aniline being a 1° aromatic amine gives azo dye 
test.  Aniline  on  treatment  with  HNO2 (NaNO2 +  dil.HCl)  at  273-278  K  gives  
benzenediazonium  chloride  which  on  subsequent  treatment  with  an  alkaline  solution  of  
β-Naphthol  gives  a  brilliant  red azo  dye.  On the other  hand,  N-methylaniline under  these  
conditions yellow coloured oily N-methyl N-nitro aniline which on warming with a crystal of 
phenol and conc. H2SO4 gives green solution which when made alkaline with aq. NaOH turns 
deep blue and then red on dilution. This is called Liebermann's nitrosoamine reaction.

18. (i) o-Hydroxymethylphenol and p Hydroxymethylphenol 

These are formed from phenol and formaldehyde. 

(ii) The monomer is caprolactam which on heating with water at high temperature undergoes 
polymerization to give nylon 6.
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19.  

20.

21. (i)  NaCN is  used  for  leaching of  silver  ore.  The impure  silver  ore  is  leached with  dilute  
solution of NaCN in presence of O2 to form soluble complex.

The insoluble impurities are removed by filtration. The soluble complex is then treated with  
more reactive metal like Zn which displaces Ag from the complex in the form of a precipitate.

(ii)  When  crude  Ti  is  heated  with  I2 at  523  K  in  an  evacuated  vessel,  it  forms  titanium  
tetraiodide which gets separated. It is then decomposed by heating at 1700 K to give pure  
titanium.
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(iii) The role of cryolite is two-fold :
(a) It makes alumina a good conductor of electricity. 
(b) It lowers the m.pt. of mixture from 2323 K to 1140 K. 

Or 

(i) Froth floatation process : This process makes use of the principle of preferential wetting of 

solid surfaces by various liquids. This process is used for the concentration of sulphide ores e.g., 
ores of lead, zinc and copper, because of the fact that metallic sulphides are more wetted by 
certain oils (e.g., pineapple) and less by water. 
               The finely divided ore (crushed ore) is put into water containing a small quantity of oil 
(pine oil). The mixture is then agitated by passing a blast of air through it. The froth is formed 
which carries the ore particles along with it to the surface leaving the impurities behind. The 
froth is scummed off and in this way the ore is concentrated by froth floatation process. 

(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 
suspended 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. 

(iii)  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.
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22. (i) Nickel has d8 configuration with two unpaired electrons in d-orbital. Whether it is strong or 
weak octahedral field, the unpaired electrons cannot pair up. Due to this the nickel does not  
form low spin octahedral complexes.
(ii) Transition metals have empty d-orbital into which the electron pairs can be donated by 
ligands containing π electrons e.g., CH2= CH2, C5H5, C6H6, etc.
(iii) Co2+ ions are very stable and are difficult to oxidise. But in presence of strong ligand Co2+ 
complex gets readily oxidised to Co(III) complex because CFSE of Co3+ with d6 configuration 
is higher than that of Co2+ with d7 configuration. 

23. (i)  Unimolecular  nucleophilic  substitution  reaction  (SN1):  In  this  reaction,  rate  of  reaction  
depends only upon the concentration of RX and not on the concentration of nucleophile.

                                          Rate = k[RX] 
This reaction takes place in two steps : 
For example, the reaction between (CH3)3CBr and OH- occurs in following two steps : 

Step I:

3° alkyl halides follow SN1 reaction easily. 
These are favoured in polar solvents with optically active alkyl halides, the product formed is a 
racemic mixture. 

(ii) Bimolecular nucleophilic substitution reaction (SN2) : In this reaction, rate of reaction 
depends upon the concentration of both RX and nucleophile.

                                    Rate = k[RX] [:Nu-] 

This reaction occurs in one step only i.e., these are concentrated reactions. 
For example, the reaction between CH3Cl and OH- occurs as follows : 
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1° alkyl halides follow SN2 reaction easily. In case of optically active halides the SN2 reactions 
are always accompanied by inversion of configuration. This is called walden inversion. These 
reactions are formed in non-polar solvents. 

24.

25. (i) NC13 the N-Cl bond is weak due to large difference in size of N and Cl atoms. In NF3, since 
the difference in the size of N and F atoms is small, N-F bond is quite strong. As a result NC1 3 
is an endothermic compound while NF3 is an exothermic compound.

(ii) In XeF2, the Xe atom is sp3 d hybridized and the Xe atom is  surrounded by three bond pairs 
and two lone pairs. The three lone pairs occupy equatorial positions in trigonal bipyramidal 
geometry. This gives linear geometry to molecules.

(iii) Fluorine is a stronger oxidising agent than chlorine because the reduction potential of F2 is 
greater (2.87 r) than that of Cl2 (1.36 r). It is because although the electron gain enthalpy of F2 is 
less than that of C12 but due to lower bond dissociation energy of F-F bond than Cl-Cl bond and 
greater hydration energy of F- than Cl-, the reduction potential of F2 becomes greater than C12.
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26. Acidic, alkaline or neutral amino acids : The aminoacids such as aspartic acids, asparagine 
and glutamic acid which contain two - COOH groups and one -NH2 group are called acidic  
amino acids. The amino acids like lysine, arginine and histidine which contain two -NH2 groups 
and one -COOH group are called alkaline amino acids.  The amino acids such as glycine,  
alanine, valine etc. which contain one -NH2 and one - COOH group are called neutral amino 
acids. 

Essential  and  non-essential  amino  acids :  Out  of  20  amino  acids  the  human  body  can  
synthesize 10 amino acids. These are called non-essential amino acids e.g., glycine, alanine etc. 
The remaining ten aminoacids which the human body cannot synthesize are called essential  
aminoacids. e.g., valine, leucine. The essential aminoacids are required for the growth of the 
body and their deficiency causes diseases. Therefore, these must be supplied in the human diet. 

27. Analgesic drugs : These are the drugs which are used to reduce or abolish body pains without 
causing impairment of consciousness, mental confusion, incoordination or some other disorder 
of nervous system. 

Classification : These are classified into following two categories 

(i)  Non-Narcotic  (non-addictive)  drugs :  e.g..  Aspirin  (2-acetoxybenzoic  acid)  and  
paracetamol (4-acetamidophenol). These are not habit forming. These are recommended for 
relief from skeletal pains. Aspirin due to its anti-blood clotting action is widely used to prevent 
heart attacks.  More  affective  drugs  of  this  category  are  naproxen,  ibuprofen,  diclofenac  
sodium, etc.

(ii)  Narcotic (addictive) drugs : These are the drugs which relieve pain and produce sleep.  
Most of the drugs of this category are opium derivatives. But these drugs are known to be habit 
forming. Examples of this category are morphine, codeine, heroin, etc.

28. (a)  (i)  Rate of a reaction  :  It  is  defined as change in the concentration of anyone of the  
reactants or products per unit time.

      (ii) Activation energy of a reaction : The minimum extra amount of energy absorbed by 
reactant molecules so that their energy becomes equal to the threshold energy is called 
activation energy. In other words activation energy is the difference between the threshold 
energy and the average K.E. of the reactant molecules.
            Activation energy = Threshold energy - Average K.E. of reactant 

(b) From the rate law, it is clear that it is a reaction of first order. 
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Or
 

(a) (i) Order of a reaction : The sum of the powers to which the conc. terms in the rate law 
equation are raised to express the observed rate of the reaction is called the order of reaction. 
For example for the general reaction

 

Depending upon whether α + β is equal to 0,1, 2 or 3, the reactions are said to be of zero order,
1st order, 2nd order and 3rd order. 
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(ii) Molecularity of a reaction : The number of atoms, ions or molecules that must collide with 
one another simultaneously so as to result into a chemical reaction is called the molecularity of 
the reaction.

 
Here molecularity is 1 and the reaction is called unimolecular. 

Here the molecularity is 2 and the reaction is called bimolecular. 

29. 

(b) (i) This is due to increasing stability of the lower species to which they are reduced. 

(ii) The electronic configuration of Mn is [Ar] 3d5 4s2. After removal of outer two 4s electrons 
the configuration of Mn2+ becomes [Ar] 3d5 in which d-subshell is completely half filled and the 
configuration is thus extra stable. To remove 3rd electron, therefore, a very high amount of 
energy is required. Thus, third ionization enthalpy of Mn is exceptionally high.

(iii)  The E° value of Cr3+/Cr2+ is negative (-0.41V) while that of Fe3+/Fe2+ it  is positive (+  
0.8V).  This means Cr2+ is  readily oxidised to Cr3+ and therefore acts  as a strong reducing  
agent than Fe2+. 
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It also does not have any unpaired electron in 4f-subshell. Thus, due to absence of any unpaired 
electrons these ions do not show any colour. 

(ii) It is due to presence of maximum number of unpaired electron in Mn2+ (five unpaired 
electrons) among the divalent cations of Ist transition series.

(iii) Cu2+ (aq) is much more stable than  Cu+(aq). This is because although second ionization  
enthalpy of copper is large but ∆Hhvd.  for Cu2+ (aq) is much more negative than that for Cu+ (aq) 
and hence it more than compensates for second ionization enthalpy of copper. This makes Cu+ 
unstable and it undergoes disproportionation as :

30. (a) (i) Clemmensen reaction : Aldehydes and Ketones when treated with Zn-Hg/HC1 are  
reduced to hydrocarbons.

Aldehydes without α–H–atoms undergo self–oxidation and reduction with concentrated alkalis 
forming alcohol and carboxlic acid. 
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Or 

Or

(a) (i) Hell-Volhard – Zelinky reaction : Carboxylic acids (except formic acid which does not 
contain an alkyl group) react with Cl2 or Br2 in presence of small quantities of red phosphorus to 
six α–chloro or α–Bromo acids. 

(ii)  Wolff-Kishner reduction  reaction :  It  is  the  reduction  of  aldehydes  and  ketones  to  
corresponding  hydrocarbons  by  heating  them  with  hydrazine  and  KOH  or  potassium  
tertbutoxide in a high boiling solvent such as Ethylene glycol.
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