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CBSE PREVIOUS YEAR (ANSWER PAPER)  (MARCH)- 2013 (SOLVED)
CHEMISTRY 

Set III

1. Scattering of light by colloidal particles takes place and the path of the light becomes visible 
(Tyndall effect). 

2. Structure of H3PO3 is :

There are two -OH groups. Thus, these are only two ionisable H+ ions from these groups. Hence 
its basicity is two. 

3. 2.5-Dichlorotoluene or 1. 4-Dichloro-2-methylbenzene. 

4. 3-Chloro-2, 2-dimethylbutane.

5. The hydrolysis products of lactose are glucose and galactose.

6. Homopolymer.

7. Glucose and fructose.

8.  

9. (i) In Schottky defect, equal number of cations and anions are missing from their lattice sites. 
As a result number of ions decreases and thus mass decreases but volume remains same.
This causes decrease in density                                  of the solids having Schottky defect. 

(ii) Phosphorus is a group 15 element and has five electrons in its valence shell. Upon doping 
silicon with phosphorus, after forming four bonds with neighbouring silicon atoms, the fifth  
extra electron is free and gets delocalised which increases the conductivity of the silicon.

10. 
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11. 

12. 

13.
(a) Two Ag+ ions are replaced by one Cd2+ to maintain electrical  neutrality.  Thus, a hole is 
created at the lattice site for every Cd2+ introduced. 
(b) Boron has only three electrons in its valence shell. When silicon is doped with boron, three 
covalent bonds are formed by boron with neighbouring three Si atoms. A hole is created where 
fourth electron is missing. An electron from neighbouring atom jumps to fill this hole and in 
turn a hole is created at the site from here this electron jumps. As it continues, the electron holes 
will move in a direction opposite to the flow of electrons. In an electric field the holes move 
towards negatively charged plate and electron  towards positive plate.  Thus, it  results  in the 
formation of p-type semiconductor. 

14. 
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15. Interhalogen compounds are formed either by direct combination between the halogens or by 
the action of a halogen on a lower inter halogen.

Their general composition can be assigned as XX'n , where X is a less electronegative halogen 
while X' is a more electronegative halogen and n is its number. Depending upon Oxidation State 
of X, these are of four types : 
(a) XX' (e.g., ClF)           (b) XX'3 (e.g,ClF3) 
(c) XX'5 (e.g., BrF5)         (d) XX'7 (e.g., IF7) 

16. 

17. (i) Reimer - Tiemann reaction 
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(ii) Williamson's ether synthesis :

18. Bauxite is the principal ore of Al.
The leaching of Bauxite helps in the removal of impurities of silica (SiO2), iron oxide (Fe2O3) 
and titanium oxide (TiO2) from Bauxite. The powdered ore is heated with conc. NaOH solutions 
(45%) at 473 - 523 K. Al2O3 dissolves to form sodium meta-aluminate and silica dissolves to 
form sodium silicate leaving behind Fe2O3.  TiO2 etc.  which are filtered off.  The filtrate is  
neutralised by passing CO2 when hydrated alumina separates out while sodium silicate remains 
in the solution.

19. (i)  Macromolecular sol : These are the colloids obtained by dissolving macromolecules (big 
size molecules) having large molecular masses in a suitable liquid. In these the dispersed phase 
particles have size in the colloidal range (1 nm - 100 nm).
e.g., starch. cellulose etc.

(ii) 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. e.g., A freshly precipitated Fe(OH)3 is converted into colloidal solution by adding 
small quantity of FeCl3 to the solution of Fe(OH)3.

(iii) Emulsion: An emulsion is a colloidal dispersion in which both the dispersed phase and the 
dispersion medium are liquids which are otherwise immiscible.
e.g. milk, cod liver oil etc.
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20. (i) Multimolecular colloids : When on dispersion of a substance in the dispersion medium. a 
large number of atoms or smaller molecules of the substance (with diameter less than 1 nm) 
aggregate together to form species having size in the colloidal range, the species thus formed 
are called multimolecular colloids. Their molecular masses are not very high. Their atoms or 
molecules are held by weak vander Waals forces. 
e.g., gold sol. sulphur sol.

 (ii) Lyophobic sols : Substances like metals, their sulphides etc. when simply mixed with the 
dispersion medium do not form the colloidal sol. Their colloidal sols can be prepared only by 
special methods. Such substances are called lyophobic and the sols formed by them are called 
lyophobic sols. They are also called extrinsic sols or irreversible sols. They are not much 
hydrated. 
e.g., gold sol.

(iii) Emulsions : A colloidal dispersion in which both the dispersed phase and the dispersion 
medium are liquids is called an emulsion. Emulsions are stabilised by emulsifiers. Emulsions 
exhibit properties like Tyndall effect. electrophoresis etc. Their constituent liquids can be 
separated by boiling, freezing etc. 
e.g., vanishing cream, butter etc. 

21. (i) Electronic configuration of N is 1s2 2s2 2px
1 2py

1 2pz
1 . It has no vacant d-orbitals. If one 2s 

electron is excited to 3s orbital five half-filled orbitals needed to form pentahalide can still be 
obtained. But this is thermodynamically not favourable since the energy needed for excitation is 
more than the energy expected to be generated during the formation of two additional bonds. 
Therefore nitrogen does not form pentahalide.

(ii) Due to small size, the electron-electron repulsion in the relatively compact (small) 2p 
subshell of F are comparatively large and hence the incoming electron is not accepted with the 
same ease as in case of Cl where 3p subshell is comparatively bigger. Consequently, the energy 
released during formation of F-

(g) from F(g) is little less than that of the formation of Cl-
(g) from 

Cl(g)

(iii) Ozone molecule is a resonance hybrid of following contributing structures:

Due to resonance, both the oxygen-oxygen bonds have partial double bond character and equal 
(128 pm).

22. (i) Tetrachloridonickelate(II) ion 
     (ii) sp3

      (iii) Tetrahedral 

                                                                                    Or
Upon approach of the ligands to the central metal atom or ion, the d-orbitals of metal atom are 
split into two sets, one with lower energy and other with higher energy. The difference in energy 
between two sets of orbitals is called crystal field splitting energy.
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23. (i) Ethyl iodide undergoes SN2 reaction faster than ethyl bromide because I- is a better leaving 
group than Br-.

(ii) (±) 2-Butanol represents a racemic mixture of two enantiomers. The optical rotation due to 
one enantiomer in one direction is exactly balanced by the optical rotation due to other 
enantiomer in opposite direction and hence it is optically inactive.

(iii) C atom bearing halogen in halobenzene is sp2 hybridised while in CH3 - X it is sp3 
hybridised. As sp2 hybrid orbital is smaller than  sp3 hybrid orbital due to greater s-character, the 
C - X bond length in halobenzene is smaller than in CH3 – X.

24.

25. (i) Antacid.

(ii) Water containing dissolved Ca2+ is hard. Synthetic detergents are preferred over soaps for
cleaning clothes in hard water because calcium salts of detergents are soluble in water while 
calcium salts of soaps are insoluble. As a result, a lot of soap is wasted. 

(iii) 0.2% phenol.
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26. For the given cell, the redox reaction is

27.
   

28. (a)  Raoult's 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. 
For two components A and B 

 Raoult's law as a special case of Henry's law: 
According to Raoult's law, for any volatile component of the solution. 
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 i.e., vapour pressure of the volatile component is directly proportional to the mole fraction of 
that component in the solution. 

 
Now, if gas is the solute and liquid is the solvent. then according to Henry's law

 i.e., partial pressure of the volatile component (gas) is directly proportional to the mole fraction 
of that component (gas) in the solution. Thus, Raoult's law and Henry's law become identical 
except that their proportionality constants are different. 

       

Or
(a) (i) Ideal solution : An ideal solution is defined as that solution in which each component 
obeys Raoult's law under all conditions of temperature and concentrations.

(ii) Azeotrope : A liquid mixture, having a definite composition, and boiling like a pure liquid, 
is called a constant boiling mixture or an azeotrope.

 (iii) Osmotic pressure : The minimum excess pressure that has to be applied to the solution to 
present the entry of the solvent into the solution through the semipermeable membrane due to 
osmosis is called the osmotic pressure. 

(b) 10% glucose solution by weight means 
                    Mass of solute (W2) = 10 g 
                    Mol. mass of solute (M2) = 180 g mo1-1 

                    Mass of solvent (W1) =100 -10 = 90g
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29. (a)

 Thus, Mn2+ has more stable electronic configuration than Mn3+. It means Mn3+ can be easily 
reduced to Mn2+. Also, Eo

Mn
3+ / Mn

2+ is +ve. It means Mn3+ is a good oxidising agent. , 

(ii)  Eo
Mn

2+ / M values are the sum of sublimation enthalpy, ionisation enthalpy, hydration 
enthalpy etc. The irregularity in the E° values is due to irregular variation of ionisation 
enthalpies (IE1 + IE2) and also the sublimation enthalpies.

(iii) Oxygen stabilises the highest oxidation state even more than fluorine, e.g., the highest 
fluoride of Mn is MnF4 whereas highest oxide is Mn2O7. The reason for this is the ability of 
oxygen to form multiple bonds with metal atoms.

(b) 

Or

(a) The transition elements show variable oxidation states because the energies of (n - 1)d 
orbitals and ns orbitals are very close. Hence, electrons from both these orbitals can participate 
in bonding. 

(i) In the first series of transition elements, Mn shows maximum number of oxidation states. 
(ii) Scandium shows only +3 O.S. 

(b) In lanthanoid series, with increasing atomic number, there is a progressive decrease in 
atomic as well as ionic radii of trivalent ions from La3+ to Lu3+. This regular decrease in the 
atomic and the ionic radii of lanthanoids with increasing atomic number is known as lanthanoid 
contraction. 'Mischmetal' is an alloy which contains some of the lanthanoid metals. 

30.
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(b) Chemical tests to distinguish between : 

(i) Pentan-2-one and Pentan-3-one : On treating with NaOI (I2/NaOH) pentan-2-one gives 
yellow ppt. of iodoform but pentan-3-one does not.

(ii) Ethanal and Propanal : Ethanal when treated with I2/NaOH (or NaOI) gives yellow ppt. of 
iodoform but propanal does not.
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(b) (i) F — CH2COOH is stronger acid than Cl — CH2COOH because F is more 
electronegative than CI. F withdraws electrons from O — H bond more strongly than Cl and 
helps in easier release of H+ ions by making O — H bond weaker relative to Cl. The stronger -I 
effect of F also disperses the - ve charge on carboxylate anion and stabilises it to a greater extent 
than Cl. 

(ii)
                                    is stronger than  CH3COOH because in benzoic acid the —COOH group 
is attached to sp2 carbon (more electronegative) of phenyl ring while in acetic acid the —COOH 
group is attached to  sp3 carbon (less electronegative) of —CH3 group. 
                                                               –


