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C.B.S.E. CLASS-XII  

CHEMISTRY (Theory)-2014 

SET–I (OUTSIDE DELHI) 

 

Time allowed: 3 hours      Maximum Marks: 70 

General Instructions: 

(i) All questions are compulsory. 

(ii) Question numbers 1 to 8 are very short-
answer questions and carry 1 mark each. 

(iii) Question numbers 9 to 18 are short-answer 
questions and carry 2 marks each. 

(iv) Question numbers 19 to 27 are also short-
answer questions and carry 3 marks each. 

(v) Question numbers 28 to 30 are long-answer 
questions and carry 5 marks each. 

(vi) Use Log Tables, if necessary. Use of 
calculators is not allowed. 

 

 

Q1.  How many atoms per unit cell (z) are 

present in bcc unit cell ?  

 

Q2.  What is the difference between lyophobic 

sol and lyophilic sol ?  

 

Q3.  Draw the structure of XeF2.         

 

Q4.  What is the function of SiO2 in the 

metallurgy of copper ?  

 

Q5. Why do transition elements show variable 

oxidation states ?  

 

Q6. Draw the structure of 2-bromopentane.

  

Q7.  Write the IUPAC name of the following 

compound :  

 
3

3

CH CH CHO
|

CH

 
 

 

Q8.  Out of CH3 – NH2 and (CH3)3N, which one 

has higher boiling point?  

 

Q9.  How is the vapour pressure of a solvent 

affected when a non-volatile solute is 

dissolved in it ?  

 

Q10. (a) For a reaction, A + B  Product, the 

rate law is given by, Rate = k[A]1 [B]2. 

What is the order of the reaction? 

 (b) Write the unit of rate constant 'k' for 

the first order reaction.  

 

Q11. Define the following terms:       

 (i) Roasting 

 (ii) Calcination 

 

Q12.  Draw the structure of each of the 

following: 

 (i) H2SO4 

 (ii) Solid PCl5 

 

Q13.  Assign a reason for each of the following 

observations:  

 (i) The transition metals (with the 

exception of Zn, Cd and Hg) are hard and 

have high melting and boiling points. 

 (ii) The ionisation enthalpies (first and 

second) in the first series of the transition 

elements are found to vary irregularly. 

OR 

 What is lanthanoid contraction ? Write a 

consequence of lanthanoid contraction. 

 

Q14. How would you account for the following ?

 2 

 (i) The highest oxidation state of a 

transition metal is usually exhibited in its 

oxide. 

 (ii) The oxidising power of the following 

three oxoions in the series follows the 

order: 

 
2

2 2 7 4VO Cr O MnO     

 

Q15. Write the equations involved in the 

following reactions :  

 (i) Williamson ether synthesis 

 (ii) Kolbe's reaction 

 

Q16.  How are the following conversions carried 

out ?  

 (i) Propene to Propan-2-ol 

 (ii) Ethyl chloride to Ethanal 
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Q17. Answer the following questions:  

 (i) Why are vitamin A and vitamin C 

essential for us ? 

 (ii) What is the difference between a 

nucleoside and a nucleotide ? 

 

Q18. Enumerate the reactions of glucose which 

cannot be explained by its open chain 

structures.  

 

Q19. The density of copper is 8.95 g cm-3. It has 

a face centred cubic structure. What is the 

radius of copper atom ? 

 (Atomic mass Cu = 63.5 g mol-1, NA = 

6.02 × 1023 mol-1) 

 

Q20. Some ethylene glycol, HOCH2 CH2 OH, is 

added to your cars cooling system along 

with 5 kg of water. If the freezing point of 

water-glycol solution is - 15.0°C, what is 

the boiling point of the solution ? 

 (Kb = 0.52 K kg mol-1 and Kf = 1.86 K kg 

mol-1 for water)  

 

Q21. Hydrogen peroxide, H2O2 (aq) decomposes 

to H2O (l) and O2(g) in a reaction that is 

first order in H2O2 and has a rate constant  

 k = 1.06 ×   10-3 mm-1. 

 (i) How long will it take for 15% of a 

sample of H2O2 to decompose ? 

 (ii) How long will it take for 85% of the 

sample to decompose ?  

 

Q22. Define the following terms:  

 (i) Adsorption 

 (ii) Peptization 

 (iii) Sol 

 

Q23. Write down the IUPAC name for each of 

the following complexes :  

 (i) [CoCNH3]5Cl]Cl2 

 (ii) K3[Fe(CN)6] 

 (iii) [NiCl4]2- 

OR 

 Draw the structures of optical isomers of 

each of the following complex ions : 

 3 2

2 4 3 2 2 5 2[Cr(C O ) ] ,[PtCl (en) ] ,[Cr(NH )   

 

Q24. (a) Which compound in each of the 

following pairs will react faster in SN2 

reaction with - OH group ? 

 (i) CH3Br or CH3I 

 (ii) (CH3)3CCl or CH3Cl 

 

 (b) Write the product of the following 

reactions : 

 (i) 
3CH Cl KCN ?    

 (ii) 

+CH  – Cl3

anhydl. AlCl3
? + ? 

 

 

Q25. Account for the following:         

 (i) Aniline does not give Friedel-Crafts 

reaction. 

 (ii) Ethylamine is soluble in water 

whereas aniline is not. 

 (iii) pKb of methylamine is less than that 

of aniline. 

 

Q26. Write the names of the monomers of the 

following polymers :  

 (i) Polythene 

 (ii) Polyvinyl chloride  

 (iii) Bakelite 

 

Q27. Explain the following terms with a suitable 

example for each:  

 (i) Disinfectants 

 (ii) Antacids 

 (iii) Food preservatives 

 

Q28. (a) Define the terms conductivity and 

molar conductivity for the solution of an 

electrolyte. Comment on their variation 

with temperature. 

 

 (b) The measured resistance of a 

conductance cell was 100 ohms. Calculate 

(i) the specific conductance and (ii) the 

molar conductance of the solution. 

 (KCI = 74.5 g mol-1 and cell constant = 

1.25 cm-1)  

OR 
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 (a) Predict the products of electrolysis in 

each of the following: 

 (i) An aqueous solution of AgNO3 with 

platinum electrodes. 

 (ii) An aqueous solution of H2SO4 with 

platinum electrodes. 

 (b) Estimate the minimum potential 

difference needed to reduce A12O3 at 

500°C. The   Gibbs   energy   change   for  

the decomposition reaction  

 2 3 2

2 4
Al O Al O

3 3
   

 is 960 kJ. (F = 96500 C mol–1) 

 

Q29. (a) Complete the following chemical 

equations: 

 (i) P4+NaOH+H2O  

 (ii) XeF4+O2F2  

 (b) How would you account for the 

following situations ? 

 (i) The acidic strength of these compounds 

increases in the following order: 

 PH3 < H2S < HC1 

 (ii) The oxidising power of oxoacids of 

chlorine follows the order: 

 HC1O4 < HC1O3 < HC1O2 < HClO 

 (iii) In vapour state sulphur exhibits 

paramagnetic behaviour.  

OR 

 (a) Using VSEPR theory predict the 

probable structures of the following: 

 (i) N2O3 

  (ii) BrF3 

  

 (b) Arrange the following groups of 

substances in the order of the property 

indicated against each group : 

 (i) NH3, PH3, AsH3, SbH3 - increasing 

order of boiling points. 

 (ii) O, S, Se, Te - increasing order of 

electron gain enthalpy with negative sign. 

 (iii) F2, Cl2, Br2, I2 - increasing order of 

bond dissociation enthalpy. 

 

 

 

 

 

 

 

 

 

 

 

Q30. (a) Describe: 

 (i) Aldol condensation 

 (ii) Cannizzaro reaction 

 (b) Describe a chemical test to distinguish 

between 

 (i) Ethanal and Propanal 

 (ii) Benzaldehyde and Acetophenone 

 (iii) Propan-2-one and Propan-3-one 2, 3 

  

OR 

 (a) Draw the structures of the following 

compounds: 

 (i) 4-chIoropentan-2-one 

 (ii) But-2-en-l-al 

 (b) Write the product(s) in the following: 

 (i) CH3 – COOH 2Br /P
 ? 

 (ii) CH3 – CHO 4LiAlH
  

 (iii) 

Zn Hg

conc.H3 3 Cl
CH –  C –  CH ?

||
O
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ANSWERS  

2014 CBSE OUTSIDE DELHI – 1  

 

1.  Body-centered cubic lattice has Z = 2. 

 

4.  The roasted ore is mixed with coke and 

silica (sand) SiO2 and is introduced in to a 

blast furnace. The hot air is blasted and 

FeO is converted in to ferrous silicate 

(FeSiO3). 

FeO + SiO2  FeSiO3 

Cu2O + FeS  Cu2S + FeO 

 FeSiO3 (slag) floats over the molten matte 

of copper. 

6.  CH3 – CHBr – CH2 – CH2 – CH3 

 

7. 2-methyl, propenal. 

 

8. (CH3)3N is less basic than (CH3)3 NH 

because (CH3)2NH is not sterically 

hindered like (CH3)3N. Secondly 

(CH3)2NH can form Hydrogen bonds with 

water more extensively. 

 

9. When a solute is added to a solvent, the 

vapor pressure of the solvent (above the 

resulting solution) is lower than the vapor 

pressure above the pure solvent. 

 The vapor pressure of the solvent above a 

solution changes as the concentration of 

the solute in the solution changes (but it 

does not depend on the identify of either 

the solvent or the solutes(s) particles 

(kind, size or charge) in the solution). 

 Non-Volatile Solutes: Experimentally, we 

know that the vapor pressure of the 

solvent above a solution containing a non-

colattle solute (i.e., a solute that does not 

have a vapor pressure of its own) is 

directly proportional to the mole fraction 

of solvent in the solution. The behaviour is 

summed up in Raoult's law : 

 
0

solvent solvent solventP X P  

 where: 

 Psolvent is the vapor pressure of the solvent 

above the solution, 

 XSolvent is the mole fraction of the solvent in 

the solution, and 

 Psolvent   is the vapor pressure of the pure 

solvent. 

 Note that: when Xsolvent = 1 (pure solvent), 

Psolvent = 0

solventP  and  

 when Xsolvent
 < 1 (solute(s) present),  

 Psolvent < 0

solventP   

 (i.e., the vapor pressure of the solvent 

above the solution is lower than the vapor 

pressure above the pure solvent). 

 

11.  

 (ii) Calcination (also referred to as 

calcining) is a thermal treatment 

process in presence of air or oxygen 

applied to ores and other solid materials 

to bring about a thermal decomposition, 

phase transition, or removal of a volatile 

fraction. The calcination process normally 

takes place at temperatures below the 

melting point of the product materials. 

Calcination is not the same process as 

roasting. In roasting, more complex gas-

solid reactions take place between the 

furnace atmosphere and the solids. 

 

16. (ii) Halogenation or Substitution of 

Ethanol with HC1 

 Ethanol reacts with hydrogen chloride to 

form ethyl chloride (i.e., chloroethane) and 

water. A dehydrating agent (e.g. zinc 

chloride) is used as a catalyst. 

 2ZnCl

2 5 2 5 2
Ethanol Ethyl chloride

C H OH HCl C H Cl H O    

 

17. (i) There are 13 essential vitamins that 

are "must haves". They are vitamins A, C, 

D, E, K and eight types of B vitamins. 

Each has a specific duty within our body. 

All are essential to the daily maintenance 

and repairs our body needs everyday. 

Converting food into energy, keeping cells 

healthy and supporting the immune 

system are just a few of the jobs they 

assist us with. 

 (ii) A nucleoside consists of a nitrogenous 

base covalently attached to a sugar (ribose 

or deoxyribose) but without the phosphate 

group. A nucleotide consists of a 

nitrogenous base, a sugar (ribose or 

deoxyribose) and one to three phosphate 

groups. 
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 Nucleoside = Sugar + Base 

 Nucleotide = Sugar + Base + Phosphate. 

21. (i) o[A]2.303
t log

k [A]
  

 Given:  

 k = 1.06 × 10–3 min–4 o

o

[A] 100

[A] 85
  

 
3 1

2.303 100
t log

1.06 10 min 85 



 

 
2303

t [2 log10 log85]min
1.06

   

 
2303

t [2 1 1.9294]
1.06

    

 
2303 0.0706

10.6


  

 t 153.39min 153.4min   

 (ii) Given  

 
3 1 o[A] 100

k 1.06 10 min ,
[A] 5

     

 
3 1

2.303 100
t , log

1.06 10 min 15 



 

 
2303

[2 log10 log15]min
1.06

   

 
2303

[2 1 1.761]
1.06

    

 =
2303 0.8231

min
1.06


 

 = t = 1790 min. 

 

23. (i) 3

2 4 2[Cr(C O ) ]   

OX

OX

OX

Cr OX

OX

OX

(Cr(OX) ]

(dextro)
3

3+ (Cr(OX) ]

(Laevo)
3

3+

Mirror

 

Pten

en

Cl
Cl

Pt en

en

Cl
Cl

 

 (iii) {cr(NH3)2 Cl2 (en)]+ 

Cr

H N3

H N3

Cl

en

Cl

Cr

NH3

NH3

Cl

en

Cl

24.

 (i) CH3I Alkyl iodides are more 

reactive than alkyl bromides because of 

the decreased strength of the carbon-

iodide bond. 

 (ii) CH3C1 Tertiary halides are very inert 

to SN
2 reactions because they have too 

much steric bulk for efficient backside 

attack 

24. (i) CH3 – Cl + KCN = C2H3N + KC1 

 (ii)  

 

+CH  – Cl3

anhydl. AlCl
3

Cl

+Cl2

 

28. Conductivity : Conductivity of a solution 

is equal to the conductance of a solution of 

1 cm length and cross section area of 1 

square cm, it may also be define as the 

conductance of ine centimeter cube of the 

conductor. It is represented by the symbol 

Kappa (k) mathematically we can write. 

 K = 
1

P
, here s is resistivity. The unit of K 

is ohm–1 cm–1   or S c–l 

 The conductivity, K, of an electrolytic 

solution depends on the concentration of 

the electrolyte, nature of solvent and 

temperature. Molar conductivity, 

Molar conductivity of a solution at a given 

concentration is the conductance of the 

volume V of solution containing one mole 

of electrolyte kept between two electrodes 

with area of cross section A and distance 

of unit length. 28 (b). R = 100 ohms 

 Cell constant = 1.25 cm–1  

 Conductance 
–

1

11 1
C ohms

12 100
   

 Specific conductivity (K) observed 

 
1 11

1.25 cm
100

    

 
1 1 11
cm 0.00125  cm

100
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 Molar conductivity ( )m  

 =
K 1000

 molarity


 

 = 

3 1

1

0.00125 1000cm L

74.5g mol






 

 
12.5

125
14.5 100




 

 = 
212.5

16.89 cm / mol
0.74

  

 

28. (b) A12O3 (2Al3+ + 3O2–)  2A1 

 2

3
O ,

2
 n = 6e 

  2 3 2

3 4 2
Al O Al O , n ,6e 4e

2 3 3
     

 G 960 1000 960000     

 Now, cellG nFE   

 cell

G 960000
E

nF 4 96500

 
 


 

 cellE 2.487   

 Minimum potential difference needed to 

reduce A12O3 is -2.487V. 

 (i) At cathode : The following reduction 

reactions compete to take place at the 

cathode. 

 Ag (aq) e Ag(s) : E 0.80V      

 2(g)

1
H (aq) e H ; E 0.00V

2

      

 The reaction with a higher value of E° 

takes place at the cathode. Therefore the 

deposition of silver will take place at the 

cathode. 

 Since Pt electrodes are inert, the anode is 

not attacked by NO3
- ions. Therefore, OH- 

or OH3
– ions can be oxidized at the anode. 

But OH– ions having a lower discharge 

potential and get preference and 

decompose to liberate O2. 

 

2 2

OH OH e

4OH 2H O O

 



 

 
 

 (ii) At the cathode, the following reduction 

reaction occurs to produce H2 gas. 

 At the anode, the following processes are 

possible. 

 
22HO(l) O (g) 4H (aq)

4e : E 1.23V ...(I)





 

   
 

 

2 2

4 2 62SO (aq) S O (aq)

2e : E 1.96V ...(ii)

 





   
 

 For dilute sulphuric acid, reaction  

 (i) is preferred to produce O2 gas. But for 

concentrated sulphuric acid, (ii)-occurs. 

29. (i)  

 
4 2

3 2 3

P +4NaOH 2H O

2PH 2Na HPO



 
 

   OR 

29 .  (i) P4 + 3NaOH + 3H2O
2

Heat

CO  atomsphere
  

 3 2
Sod.Phosphine

Hypophosphite

PH 3NaHPO  

30. (i) 

 H C3

Cl O

 

 (ii) 

H C3

C C

CH3

H

H C3

C C

CH3
H

H

cis-but-2-ene trans-but-2-ene  

 


