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March 2015 / +2 Chemistry/ Answer Key (Tentative) 

  Question Type A   Question type B 

1. a 3 1. d Conc. HNO3 

2. c ∆H > 0, ∆S < 0 2.  MERE ATTEMPT 

3. b the Iodoform test  3. c Nichrome  

4. b formic acid 4. a p-benzoquinone  

5. a temperature increases  5. d Activation energy  

6. a p-benzoquinone 6. a 0.529 × 10-8 cm 

7. b two liquids  7. b two liquids  

8. d Anisole 8. d benzene  

9. d chloropicrin 9. c lamp black 

10.  MERE ATTEMPT 10. c zero 

11. b (mol.dm-3) 11. c electron transfer  

12. c Imperfect shielding of 5f electron  12. d Anisole 

13. d con. HNO3 13. a temperature increases  

14. d N2 14. d N2 

15. d benzene 15. b Kp > Kc 

16. c lamp black 16. c Square planar  

17. c zero  17. b formic acid 

18. c Square planar  18. b Cellulose  

19. c Nichrome 19.  MERE ATTEMPT 

20. b Cellulose  20 d Comparatively inert  

21. b 2 21 b 2 

22.  MERE ATTEMPT 22 b Ethylamine  

23. c electron transfer 23. a 3 

24. b Ethylamine  24. c ∆H>O, ∆S<O 

25. b CeO2 25. d C6 H5 Cl 

26. a 0.529 × 10-8cm 26 c Imperfect shielding of 5f electron  

27. d C6 H5 Cl 27 b (mol.dm-3) 

28. d comparatively inert 28 b the iodoform test  

29. d Activation energy  29 d Chloropicrin  

30. b Kp > Kc 30 b CeO2 
(* Note: Utmost care is taken to prepare this answer key. If any mistake or correction, compare with 
Government answer key) 
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Q. 
No Answers Marks 

   

31 Define hybridisation? 
 Hybridisation is the concept of intermixing of the orbitals of an atom 
having nearly the same energy to give exactly equivalent orbitals with same 
energy, identical shapes and symmetrical orientation in space. 

3 

   
   

32 The experimental value of d(Si – C) is 1.93Å. If the radius of carbon is 0.77 
Å, calculate the radius of silicon. 
rsi + rc = dsi−c 

 rsi = dsi−c - rc 
    = 1.93 – 0.77 
  = 1.16 Å 

1+1+1 

   
   

33 What are inter halogen compounds? Give one preparation. 
  Each halogen combines with another halogen to form several compounds 

known as interhalogen compounds. 
  Cl2 + F2 (equal) 473K→  2ClF 

  Cl2 + 3F2 (excess) 573K→  2ClF3 (Ax3 type) 

   IF5 + F2 (excess) 473K→  IF7 
(or) any one preparation given in text book 

2+1=3 

   
   

34 H3PO4 is triprotic. Justify with equations. 

 H3PO4 Contains three replaceable 'H' atoms and it reacts with sodium 

hydroxide to give three salts. 
 H3PO4 + NaOH → NaH2PO4 + H2O 

     Sodium dihydrogen phosphate 
 H3PO4 + 2NaOH → Na2HPO4 + 2H2O 

     Disodium hydrogen phosphate 
 H3PO4 + 3NaOH → Na3PO4 + 3H2O 

     Trisodium phosphate 

3 

   
   

35 Why do d-block elements form complexes? 
(i) Small size and high positive charge density. 
(ii) Presence of vacant (n-1)d orbitals which are of appropriate energy to accept 

lone pair of electrons from ligands for bonding with them 

 (e.g) ( ) 2

3 4
Cu NH

+
    

3 

   
   

36 What is splitting of silver? How can it be prevented? 
Molten silver absorbs about twenty times its volume of oxygen which it 

again expels on cooling. Globules of molten silver are thrown off. This is called 
'splitting of silver'. 
Prevention: By covering the molten metal with a layer of charcoal. 

2+1=3 
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37 Explain the principle behind the Hydrogen bomb? 
 Hydrogen bomb consists of an arrangement for nuclear fission in the 

centre surrounded by a mixture of deutrium (1H2) and lithium isotope (3Li6). 

 Fission reaction provides the high temperature necessary to start the fusion. 
 (i) Fission → heat + neutrons 

 (ii) 3Li6 + 0n1 → 1H3 + 2He4 + 4.78 Mev 

  1H2 + 1H3 → 2He4 + 0n1 + 17.6 Mev 

3 

   
   

38 How are glasses formed? 
1. When certain liquids are cooled rapidly there is no formation of crystals at a 

definite temperature. 
2. On slow cooling, the viscocity of the liquid increases steadily and finally a 

glassy substance is formed. Glasses regarded as amorphous solids or super 
cooled liquids. 

3 

   

39 What is entropy? Write its units. 
 Entropy is a measure of randomness or disorder of molecules of a system. 
It is a state function. 

Unit : eu (or) Calories / degree  SI Unit: JK–1 (or) EU 

2+½+½ 

   

40 State Le Chateliers principle? 
 If a system at equilibrium is subjected to a disturbance or stress, then the 
equilibrium shifts in the direction that tends to nullify the effect of disturbance. 

3 

   
   

41 What are simple and complex reactions? 
 A simple reaction takes place in a single step: 
  NaOH + HCl → NaCl + H

2
O 

A complex reaction takes place in a number of elementary steps. 

R'OOC – (CH
2
)

n
 – COOR 1k→  R'OOC – (CH

2
)

n
 – COOH  

2k→  HOOC – (CH
2
)

n
 – COOH 

1+2=3 

   
   

42 The rate constant of a first order reaction is 1.54 ×××× 10-3 sec-1. Calculate its 
half life period. 

1 3
12

0.693 0.693
t

k 1.54 10−= =
×

 

 = 0.45 × 103 secs (or) 450 secs 

1+1+1=3 

   
   

43 What is catalysis? Give an example. 
 A catalyst is a substance which alters the speed of a chemical reaction 
without itselt undergoing any chemical change and the phenomenon is known as 
catalyst. 
  2SO2 + O2 Pt→  2SO3    (Pt – Catalyst) 

(or) any one e.g. given in text book 

2+1 

   
 
 
 

 
 

www.Padasalai.Net                                                www.TrbTnpsc.com

www.Padasalai.Net



 To get more marks in chemistry, Refer GEM  material. For copies contact 9080228421 

 

4 of 18

Q. 
No 

Answers Marks 
 

44 State Ostwald's dilution law? 
 Ostwald's dilution law relates the dissociation constant of the weak 
electrolyte with the degree of dissociation and the concentration of the weak 
electrolyte. 

 Ka = 
2C

1

α
− α

 

 Ka = dissociation constant of weak acid. 

 α = degree of dissociation;  C =  concentration 

2+1 

   
   

45 Give the structures of Z and E form of cinnamic acid. 

 

CH3H
C

C
H COOH

2 1

12

Z    E

HH3C

C

C
H COOH

2 1

2
1

 

1½ + 1½ 

   
   

46 Give two chemical tests to distinguish propan-2-ol and 2-methylpropan-2-ol. 

Propane-2-ol 2-methylpropan-2-ol 

(1) CH3

CHOH
CH3

H+ K2Cr2O7

CH3

CO

CH3

 

CH3

C OH

CH3

CH3

H+ H2Cr2O7

CH3

C = CH2

CH3

 

(2) CH3

CHOH
CH3

Cu 573 K

CH3

CO

CH3

 

CH3

C OH

CH3

CH3

Cu 573 K

CH3

C

CH3

CH2

 
(or) Any other difference given in text book 

1½ + 1½ 
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47 How is benzyl alcohol obtained from phenyl magnesium bromide? 

C6H5MgBr + HCHO
Ether

C6H5CH2OMgBr
H3O+

C6H5CH2OH + Mg
Br

OH  

3 

   

48 Write Perkins reaction. 
 ( ) 3CH COONa

6 5 3 6 5 32
C H CHO CH CO O C H CH CHCOOH CH COOH+ → = +  3 

   
   

49 Give the structures of lactyl chloride and lactide. 
Lactyl choloride    Lactide 

 

CH3 CH COCl

Cl

 

CH

C

O

C−CH3

C=O

O

O =

CH3

H

  

1+2=3 

   
   

50 C6H5CONH2 → → →2 2 2
+

Br HNO NaNO
KOH HCl Cu

X Y Z.  Identify X, Y and Z. 

 X ⇒ C6H5NH2 (or) Aniline 
 Y ⇒ C6H5N2Cl (or) Benzene diazonium chloride 
 Z ⇒ C6H5NO2 (or) Nitro Benzene 

1+1+1=3 

   
   

51 What are food preservatives? Give an example. 
 A Chemical substance which prevents the spoilage of food material by 
destroying the food – spoiling micro organisms. 
  (E.g) Sodium benzoate (or) potassium meta-bisulphite 

2+1=3 

 Part – III – (Sec – A)  

52 Give the postulates of molecular orbital theory. 12) 
1. In a molecule, electrons are present in new orbitals called molecular orbitals. 
2. Molecular orbitals are formed by the combination of atomic orbitals of equal 

energies or of comparable energies. 
3. The number of molecular orbitals formed is equal to the number of atomic 

orbitals undergoing combination. 
4. Two atomic orbitals can combine to form two molecular orbitals. 
 Molecular orbital with lower energy - Bonding molecular orbital 
 Molecular orbital with higher energy - Anti bonding molecular orbital 
5. The shapes of molecular orbitals depend upon the shapes of combining 

atomic orbitals. 
6. The bonding molecular orbitals are represented by σ (sigma), π (pi), δ (delta) 

and the antibonding molecular orbitals are represented by σ*, π*, δ*. 
7. The molecular orbitals are filled in the increasing order of their energies, 

starting with orbital of least energy. (Aufbau principle) 
8. 8. A molecular orbital can accomodate only two electrons and these two 

electrons must have opposite spins (paulis exclusion principle) 
9. While filling molecular orbitals of equal energy, pairing of electrons does not 

5 
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take place until all such molecular orbitals are singly filled with electrons 
having parallel spins. (Hund’s Rule) 

(any five points) 
   

53 How is gold extracted from its ore? (Mar 08, June 07, 10, 13, Sep 06, 09, 12, 
Method: 
 Mac Arthur cyanide process. 
 1. Ore:  : Sulphide or telluride ore 
 2. Concentration : Froth - floatation process. 
 3. Roasting  : 
  The concentrated ore is roasted in excess of air or oxygen when 
 impurities of sulphur, arsenic are oxidised and escape as their volatile 
 oxides. 
4. Treatment with KCN: 
 The roasted ore is then treated with 0.5% solution of KCN to form soluble 
potassium aurocyanide. 
 4Au + 8KCN + 2H2O + O2 → 4K[Au(CN)2] + 4KOH 

5. Precipitation of gold: 
 Potassium auro cyanide solution is treated with zinc dust, gold gets 

precipitated 
  2K[Au(CN)2] + Zn → K2 [Zn(CN)4] + 2Au↓ 

6. Electrolytic Refining: 
  Anode  - Impure gold 
  Cathode - Pure gold 
  Electrolyte - Auric chloride + 10% to 12% HCl 
On passing electric current, pure gold deposited on the cathode. 

½+½ 
+0+ 1½ 
+1+ 1½  

   
   

54 Write the uses of Lanthanides. 
Uses of lanthanides 
1. Pyrophoric alloy 
  Cigarette lighters, toys, flame throwing tanks and tracer bullets. 
2. Ceria and Thoria:  
  Gas lamp material 
3. Cerium salts 
  dyeing cotton, lead storage batteries and as catalyst. 
4. Lanthanido thermic process 
  To get pure metals such as Fe, Co, Ni. 
5. Mish - Metal : Heat resistant, stain less and instrumental steels. 
6. 30% mish metal + 1% Zr + Mg alloy 
  making parts of jet engines. 

5×1 
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Q. 
No Answers Marks 

   

55 Explain co-ordination and ionisation isomerism with suitable example? 
Co-ordination isomerism 
 In a bimetallic complex, the distribution of ligands between the two 
complexes (cation and anion) of co-ordination sphere can vary, giving rise to co-
ordination isomers. 

( ) ( )III III
3 6 6

Hexammine Cobalt (III) Hexa cyano Chromate (III)

Co NH  Cr CN        and ( ) ( )III III
3 6 6

Heammine Chromium (III) Hexacyano cobaltate (III)

Cr NH  Co CN        

Ionisation isomerism 
 Co-ordination compounds having the same molecular formula but 
forming different ions in solution is called ionisation isomers. This is known as 
ionisation isomerism. 
E.g ( )3 45

Co NH Br SO     ( )3 45
Co NH SO Br    

 Pentaammine bromo  Pentaammine sulphato Cobalt (III) 
 Cobalt (III) sulphate  bromide (Red iosmer) 
 (Red - violet isomer)  gives bromide ion in solution. 
 gives sulphate ion in solution. 

(or) any one e.g. given in text book 

2½+2½  

   

 Sec – B  
   

56 Give the characteristics of free energy 
1. Free energy G =  H – TS 
   H  = enthapy of a system 
   T = Temperature 
   S = entropy 
  "G" is a state function 
2. G is an extensive property 
  If the system is a closed system, then ∆G is an intensive property 
3. G has a single value for the thermodynamic state of the system. 
4. There are three cases of ∆G in predicting the nature of process. 

∆G is negative Spontaneous and feasible 
∆G is zero equilibrium process 
∆G is positive non-spontaneous process 

5. ∆G = ∆H – T∆S 

   ∆G = ∆E + P∆V – T∆S  [∵∆H = ∆E + P∆V] 

   ∆G = q – w + P∆V – T∆S [∵∆E = q – w] 

   ∆G = q – w + P∆V – q  [∵T∆S = q] 

   ∆G = –w + P∆V 
Net work  – ∆G = w – P∆V 
  ∆G ⇒ Electrical, chemical or surface work etc., other than P–V work 

5 
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57 Derive the expressions for Kp and Kc for decomposition of PCl5. 

( ) ( ) ( )5 g 3 g 2 gPCl PCl Cl+��⇀
↽��  

 PCl3 PCl3 Cl2 

Initial Moles a 0 0 
Reacted Moles x - - 
Equilibrium Moles a – x x x 
Molar concentration at equilibrium a – x / V x / V x / V 

 
[ ] [ ]

[ ] ( )
2

3 2
c 2

5

xx ×PCl Cl x VV VK ×
a xPCl V a x

V

= = =
− −

 

 
( )

2

c

x
K

a x V
=

−
 

 'x' is also known as the degree of dissociation which represents the 
fraction of total moles of reactant dissociated. 

Degree of Dissociation x = Number of molesdissociated

Total number of moles present initially
 

 If initially 1 mole of PCl5 is present, then 

  
( ) ( )

2 2

c

x x P
K =

1 x V 1 x RT
=

− −
 

 In terms of partial pressures of PCl5, PCl3 and Cl2 then 

  3 2

5

PCl Cl

p
PCl

p .p
K  atm

p
=  

   ( )
2

p 2

x P
K  atm

1 x
=

−
 

5 

   
   

58 Write the characteristics of first order reaction. 
(i) When the concentration of the reactant is increased by ‘n’ times, the rate of 

reaction is also increased by ‘n’ times. 
(ii)  If the concentration of reactant is doubled, the rate is doubled. 
(iii)  The unit of first order reaction is sec–1 (or) time–1. 
(iv) The time required to complete a definite fraction of reaction is independent of 

initial concentration. 

  

1
u

1

2.303 a
t = log

ak a
u

−
 

  ( )1
u

1

2.303 u
t = log

k u–1  
since k1 = rate constant, t1/u is independent of initial concentration ‘a’.  

5 
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59 Calculate the e.m.f of the Zn-Ag cell at 25°°°°C when [Zn2+] = 0.001 M and 
[Ag+] = 0.1 M (E°°°°cell at 25°°°°C = 1.56V). 
Solution: 

 Zn + 2Ag+ ��⇀↽��  Zn2+ + 2Ag 

  
° ° °
cell R LE = E -E    

  = 0.80 – (–0.76) 
  = 0.80 + 0.76 

  
°
cellE =1.56V

 
Nernst equation 

 

2+

°
cell cell 2+

Zn0.0591
E = E log

n Ag

  −
    

Substitute n = 2; [Zn2+] = 0.001M; [Ag+] = 0.1M; cellE 1.56V=�  

  

( )
( )cell 2

0.0010.0591
E =1.56 log

2 0.1
−

 

   

3

2

0.0591 1×10
=1.56 log

2 1×10

−

−−
 

   

( )-3 210 ×10

10= 1.56 0.02955× log −  
   

   
( )110

10=1.56 0.02955×log
−

−
 

  = 1.56 – (0.02955 × –1) 
  = 1.56 – (–0.02955) = 1.56 + 0.02955  
   Ecell = 1.58955 V 

5 

   

 Sec – C  

60 How does diethyl ether react with the following reagents? 
(a) O2 / long contact  (b) HI in excess (c) PCl5 
(a) O2 
 Diethyl ether forms peroxide by the action of air or oxygen. These 
peroxide explode violently on heating. Hence ether should not be evaporated to 
dryness. 

( ) ( )O
2 5 2 5 2 5 22

diethyl ether diethyl peroxide

C H O C H  C H O− − →  

(b) With excess HI: 
 With excess of hot concentrated hydroiodic acid, ethyl iodides are formed. 

2HI
2 5 2 5 2 5 2

ethyl iodide

C H O C H 2C H I + H O− − →  

 

2+1½ 
+1½ =5 
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 (c) PCl5: 
  Diethyl ether reacts with PCl5, gives ethyl chloride. 

2 5 2 5

3

C H   O  C H

 Cl PCl Cl
+

− −

− −
→ 2 5 3

ethyl chloride

2C H Cl  POCl+  

 
   
   

61 Explain the mechanism of acetaldehyde involved crossed aldol condensation. 
Step: 1 

H CH2 CHO
OH

CH2CHO  +  H2O
(   )

 
Step: 2 

CH3 +  CH2CHOC

O

CH3

CH3 C

O

CH3

CH2CHO
(   )

(   )
 

Step: 3 

CH3 C

O

CH3

H OH
CH2CHO

(   )

CH3 C

OH

CH3

CH2CHO

aldol  

5 

   
   

62 How are the following compounds obtained from benzoic acid? 
(a) Ethyl benzoate (b) Benzyl alcohol (c) Benzene 
(a) Ethyl Benzoate 
 C6H5COOH + C2H5OH H+

→  C6H5COOC2H5 + H2O 
        Ethyl Benzoate 
(b) Benzyl alcohol  
 C6H5COOH 4LiAlH→  C6H5CHO 4LiAlH→  C6H5CH2OH 
(c) Benzene 
 C6H5COOH NaOH CaO+

∆→  C6H6 +CO2 

2 
2 
1 

   
 

63 
 

Write briefly on antibiotics. In what way antispasmodics are helpful? 
1. Many micro organisms produce certain chemicals which inhibit the 
 growth of metabolism of some other micro organisms.  (e.g). penicillin 
Use: Pencillin is used for rheumatic fever, narrowing of heart wall, bronchitis and 
pneumonia. 
2. Antispasmodics are natural bellodona alkaloids. These medicines are used 
 to relieve cramps, spasms of the stomach, intestines and bladder. 
 (Eg.) Anisotropine, Atropine 

2½ +2½ 
=5 

www.Padasalai.Net                                                www.TrbTnpsc.com

www.Padasalai.Net



 To get more marks in chemistry, Refer GEM  material. For copies contact 9080228421 

 

11 of 18

 
Q. 
No Answers Marks 

 Part – IV  
   

64(a) Explain Pauling’s scale of electronegativity. 
 This scale is based on an empirical relation between the bond energy and 
the electro negativities of bonded atoms. 
 Consider a bond A – B between two dissimilar atoms A and B of a 
molecule AB. 
 EA – B > A A B BE ×E− −  

 EA–B = Bond energy of A – B 

 EA–A = Bond energy of A – A 

 EB–B = Bond energy of B – B 

 Difference in electro negativity ∆ = EA–B – A A B BE ×E− −  

            ∆ = (XA – XB)2 K cals 

     0.208 ∆   = (XA – XB) electron volt 

 XA = Electronegativity of ‘A’ 

 XB = Electronegativity of ‘B’ 

 Considering the electro negativity of hydrogen to be 2.1, Pauling 
calculated the electronegativities of other elements by using the above equation. 
Disadvantage: Bond energies are not known with any degree of accuracy for 
many solid elements. 

5 

   
   

64(b) How is fluorine isolated from fluorides? 
1. Fluorine is prepared by the 

electrolysis of fused sodium or 
potassium  hydrogen fluoride. 

2. Electrolysis is carried out between 
graphite electrodes in a V-shaped 
electrically heated copper tube. 

3. The ends of the tube are covered 
with copper caps into which 
graphite  electrodes are fixed. 

  KHF2 → KF + HF 

  HF → H+ + F– 

At anode: 2F– – 2e → F2 
At cathode: 2H+ +2e → H2 
Purification 
 Fluorine liberated at anode is passed through NaF to remove HF. 
NaF + HF → NaHF2 

1+2+2 
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65(a) Mention the following for the complex [Co(NH3)4Cl2]NO2 

(i) IUPAC name (ii) Central metal ion  (iii) Ligand 
(iv) Charge on the Co-ordination sphere  (v) Co-ordination number 
(i) Tetraammine dichloro cobalt (III) Nitrite 
(ii) Co3+ 
(iii) Ammine, Chloro (or) NH3, Cl− 

(iv) Positive charge complex, (or)  ( )3 22
CO NH Cl

+
    

(v) 6 

 

   
   

65(b) Explain about Radio Carbon dating? 

1.  6C14 is a radio active isotope of carbon is formed in the upper atmosphere 

 by reaction with neutrons (from cosmic rays) 

   7N14 +  0n1   → 
6C14 + 1H1 

   Nitrogen  Neutron  Radio active carbon 

2. C14 atom thus produced rapidly oxidised to 14CO2 which enter plants by 

 a process of photosynthesis. 

3. Animals consume C14 by eating plants. 

4. On death of animals, eating of plants is stopped and C14 begins to decay. 

 6C14 →  7N14 + –1e0 

5. 5700 years a fossil will loss half the amount of C14 present in its living 
 state. 
6. The age of carbon material can be determined by the following equation. 

 t = 
1

2
2.303  t

0.693

×
 log 

14

14

Amount of C in fresh wood

Amount of C in dead wood

 

 
 

Uses 
 1. Carbon dating is great tool for correlating facts of historical 

 importance. 
 2. It is very useful in understanding the evolution of life, and rise and 

 fall of civilizations. 

5 

   
   

66(a) Write the characteristics of ionic crystals. 
Properties  
1. The heat of vapourisation of ionic crystals are high. 
2. The vapour pressure of ionic crystals at ordinary temperature are very low. 
3. The melting and boiling points of ionic crystals are very high. 
4. Ionic crystals are hard and brittle. 
5. Ionic crystals are insulators in the solid state. 
6. Ionic crystals are soluble in water and also in other polar solvents. 
7. Ionic crystals are good conductors when dissolved in water. 

(any five points) 

5 
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66(b) How can you determine the charge of the sol particles? 
 The movement of sol particles under an 
applied electric potential is called electrophoresis.  
If sol particles negatively changed, they migrate 
toward positive electrode. 
  
If sol particles positively charged, they migrate 
toward negative electrode. 
 This can be demonstrated by filling As2S3 sol 
in a U tube. 
 Potential difference of about 100 volts is 

applied between two platinum electrodes dipping in deionised water. 
 It is observed that the level of sol, drops on the negative electrode and 
rises on positive electrode side. 
 So As2S3 sol particles are negatively charged. 

1+1+3 

   
   

67(a) Explain Ostwald’s dilution law. 
 Ostwald's dilution law relates the dissociation constant of the weak 
electrolyte with the degree of dissociation and the concentration of the weak 
electrolyte. 

  3 3CH COOH CH COO H− ++��⇀
↽��  

  Ka = [ ]
+ -

3

3

H CH COO

CH COOH

            →(1) 

 'α' is the degree of dissociation. 
 'C' is the initial concentration of CH3COOH. 

   [H+] = α C  

  [CH3COO–] = α C  

  [CH3COOH] = (1 – α) C 

Substitute these values in equation (1). 

  Ka = 
( )
αC .αC

1 α C−
 

  Ka = 
( )

2
α C

1 α−
 This equation is known as Ostwald's dilution law. 

 If α is too small then 

 Ka = α2C 

      α2 = aK

C
 

   α = aK

C
       → (2) 

  [H+] = Cα        → (3) 
 Substitute (2) in (3) 

5 
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[H+] = aK
C

C
×  

[H+] = aK ×C  

 For weak bases 

Kb = 
2
α C

1 α−
 

 
   

67(b) Discuss the relation between free energy and e.m.f. 
 Thermodynamic principles can be employed to derive a relation between 
electrical energy and the maximum amount of work, Wmax, obtainable from the 

cell. 
 Wmax =  maximum potential difference × charge flowing per mole. 

 Wmax = –nFE        (1) 

  n ⇒ Number of moles of electrons transferred. 
  F ⇒ Faraday = 96495 coulombs  
  E ⇒ emf of the cell 

 According to thermodynamics, the maximum work derived from chemical 
reaction is equal to the free energy (∆G) for the reaction. 

  Wmax = ∆G       (2) 

From 1 & 2, we can write 
  ∆G   = –nFE       (3) 

 When E has a positive value, ∆G value will be negative and the cell 
reaction is spontaneous.  
 Thus, the electrical energy supplied by the cell is (nFE) equal to the free 
energy decrease (–∆G) of the cell reaction occuring in the cell. 

 

   
   

68(a) Differentiate between Enantiomer and diasteromers? 
 Enantiomers Diasteromers 
1. Optical isomers having the same 

magnitude but different sign of 
optical rotation. 

Differ in the magnitude of rotation. 

2. They have configuration with 
non-super imposable object 
mirror image relationship. 

They are never mirror images 

3. They are identical in all 
properties except the sign of 
optical rotation. 

They differ in all physical 
properties 

4. Separation of enantiomers is a 
tedious process. 

Separation from the other pairs of 
enantiomers is easy 

5. e.g: d,l forms of tartaric acid e.g: d, meso form of tartaric acid  
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68(b) Explain the following reactions. 
(i) HVZ reaction (ii) Trans esterification (iii) Me thyl salicylate formation 
(i) RCH2COOH 2 3Br PBr→  RCH2COBr →  RCHBrCOBr 

2H O→  RCHBrCOOH 

(ii) CH3COOCH3 + C2H5OH H+

→  CH3COOC2H5 + CH3OH 

 

CH3OH

H2SO4

OH

COOH

OH

COOCH3

+   H2O

 

2+1½ + 
1½ 

   
   

69(a) Distinguish between Primary, Secondary and Tertiary amines. 

 
(Any five points) 

5 
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69(b) Elucidate the structure of fructose. 
(1) Elemental analysis and molecular weight determination shows formula of 
 fructose is C6H12O6  
(2) Fructose HI p

Re duction
→  n-hexane 

   Indicates 6-carbon atoms are consecutive unbranched chain 
(3) Fructose + water → neutral solution 
  Indicates absence of – COOH group 
(4) Fructose + acetic anhydride pyridine→  penta acetate 
  Indicates presence of five hydroxyl groups. 
(5) Fructose + Hydroxylamine → monoxime 
  Indicates the presence of either aldehye or Ketone group 
(6) Fructose is not oxidised by bromine water 
  Indicates absence of aldehyde group 
(7) Fructose + 4(O) 3con.HNO→  glycollic acid + Tartaric acid 
  Indicates presence of keto group 
(8) Fructose 2Na/Hg/H O

partial Reduction
→  sorbitol + mannitol 

  Indicates presence of ketonic group, since a new asymmetric 
  centre  created at C-2. 
(9) Fructose + HCN → Addition product Hydrolysis

& Reduction HI/Red P
→  2-methyl 

 hexanoic acid 
 Indicates the ketone group is adjacent to one of the terminal carbon atoms. 

(for any 8 points) 
structure 

CH2OH

C = O

CHOH

CHOH

CHOH

CH2OH  

8×½=4+ 
1 

   

70(a) An organic compound (A) of molecular formula C2H4 reacts with alkaline 
potassium permanganate and gives compound (B) of molecular formula 
C2H6O2. Compound (B) when heated with anhydrous zinc chloride forms (C) 
of molecular formula C2H4O. Identify A, B and C and explain the reactions. 

(i)
  

CH2

CH2

+  H2O  +  (O)
KMnO4 CH2OH

CH2OH

(A) (B)

Cold
alkaline

 

 
 
 
 
 
 

2½+2½ 
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(ii)

 

CH2OH

CH2OH

anhydrous

ZnCl2
CH3CHO

(B) (C)  
mere mentioning A, B, C (Name or formula) 
 

 
 
 
 
 

(or) 3 

   

70(b) An element (A) belongs to group number 12 and period number 4, bluish 
white in colour reacts with conc.H2SO4 to give its salt (B) with the liberation 
of SO2 gas. Compound (B) reacts with sodium bicarbonate to give (C) which 
is used as ointment for curing skin diseases. Identify A, B and C and explain 
the reactions. 
 (i) 

( ) ( )
2 4 4 2 2A B

Zn 2H SO ZnSO SO 2H O+ → + +  

 (ii) 
( ) ( )

4 3 3 2 2
B C

ZnSO 2NaHCO ZnCO H O CO+ → + +  

mere mentioning A, B, C (Name or formula) 

 
 
 
 
 

2½+2½ 
 
 

(or) 1½ 
   
   

70(c) An organic compound (A) of molecular formula C7H8 on oxidation with air 
and in presence of V2O5 to form (B) of molecular formula C7H6O. (B) on 
reduction with lithium aluminum hydride to form (C)  of molecular formula 
C7H8O. Identify (A), (B), and (C) and explain the reactions. 
 (i) 

( )

( )

( )2 5

O
6 5 3 6 5air /V O /773K

A B

C H CH C H CHO→  

 (ii) 
( ) ( )

4LiAlH
6 5 6 5 2

B C

C H CHO C H CH OH→  

mere mentioning A, B, C (Name or formula) 

 
 
 

2½+2½ 
 
 
 

(or) 3 
   
   

70(d) Equivalent conductivity of acetic acid at infinite dilution is 390.7 mho cm2 
gm. equiv-1 and for 0.1 M acetic acid 5.2 mho cm2 gm. equiv-1. Calculate 
degree of dissociation, H+ ion concentration and dissociation constant of the 
acid. 
Solution: 
   Equivalent conductance of 0.1 M Acetic acid λC = 5.2 
Equivalent conductance of acetic acid at infinite dilution λ∞ = 390.7 
    Degree of dissociation    α = ? 

   H+ concentration  = ? 
  Dissociation constant of weak acid = ? 

  Degree of dissociation α = 
C

∞λ
λ  

       = 
5.2 52

390.7 3907
=  

       = 0.01333 × 100 = 1.33% 
 

5 
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  CH3COOH ��⇀↽��  H+ + CH3COO– 

    C(1 – α)  Cα   Cα 
   [H+] = Cα = 0.1 × 0.01333 

   concentration of  H+  [H+] = 0.00133 M 

  Dissociation constant of weak acid    Ka = 
2
α C

1 α−
 

      = 
20.0133 0.1

1 0.0133

×
−

 = 
( )22 11.33 10 10

0.9867

− −× ×
 

      = 5 517689
10 1.792 10 M

9867
− −× = ×  
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