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  1.ATOMIC STRUCTURE 

1.  What do you understand by the dual character of  matter? 

 Matter possess both wave as well as Particle character are called a matter wave. 

2.  State Heisen berg’s Uncertainty Principle 

“It is impossible to measure simultaneously both the position and velocity(or Momentum) of a 

microscopic Particle with absolute accuracy or certainty”    ∆x. ∆p ≥ h / 4Π 

3. What is the Significance of negative electronic energy 

The energy of an electron at infinity is arbitrarily assumed to be zero, this is Zero energy state.  

When the electron comes under the influence of nucleus, it does some work and spends its 

energy.  Thus the energy of the electron decrease to less than zero.  It acquires negative value. 

4. Define an Orbital. 

An orbital is the region of space around the nucleus where the probability of finding the electron is 

maximum. This shape of the region gives the shape of orbital. 

5. What are Molecular Orbital? 

In a molecule, electrons are found in new orbital called molecular orbital which is the combination 

of atomic orbital of equal or comparable energy. 

6. Why He2 is not formed? 

  He (Z)  = 2  ,configuration =1s2 

Total electron in He2  = 4  , He2                  = (σ 1s)2 (σ *1s)2       [  Nb = 2  ,  Na = 2] 

Bond order  =½   (Nb - Na)= ½ (2-2) = 0 ,    Hence He2 does not exist.               

7. What is Bond Order? 

Bond order is half the difference between number of electrons in bonding molecular orbitals (Nb) 

and  number of electron in Anti-bonding molecular orbitals (Na).   Bond order  =  ½   (Nb - Na) 

8.  Define Hybridisation. 

Hybridisation is the concept of intermixing of the orbitals of an atom having nearly same energy to 

give exactly equivalent orbitals with same energy identical shapes and symmetrical orientations. 

9.  Define Hydrogen Bond. 

Hydrogen bonding exists as a result of dipole-dipole interaction between the molecule in which 

hydrogen atom is covalently bonded to highly electronegative atom. 

10. Difference between particle and wave : 

                          Particle                           Wave 

Localized in space Delocalized in space 

Do not interfere with other Interfere with other 

Total value is equal to their sum Resultant wave can be larger or smaller 

11. What are the Conditions for effective hydrogen bonding ? 

1. High electro negativity of the atom bonded to hydrogen atom  

2. Small size of the atom bonded to hydrogen so that it is able to attract the bonding pair 

effectively. 

12. What is Bohr quantum condition?  

n λ  = 2 Π a 

The circumference of the circular orbit of the electron should be an integral multiple of  the 
wavelength of de Broglie wave. 
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2.PERIODIC CLASSIFICATION-II 

1. Mention the disadvantages of Pauling scale of Mulliken Scale. 

Disadvantages of pauling scale : 

Bond energies are not know with any degree of accuracy for many solid elements. 

Disadvantage of Mulliken Scale : 

Electron affinity  with the exception of a few elements are reliably not know. 

2.  Compare the ionization energy of N & O 

  7N : 1s2 2s2 2p3,     

  8O : 1s2 2s2 2p4 

Due to half filled (2p3) Configuration, N is stable  [ N > O ] 

So N has higher ionization energy than O. 

3. Compare the I.E of Be & B 

 4 Be : 1s2 2s2 ,  5 B : 1s2 2s2 2p1       [ Be > B ] 

Be has higher I.E than B. because Be has fully filled 2s2 configuration it is stable . 

4. Why E.A of Fluorine Less than Chlorine 

* Fluorine is smaller in size  * Large electron crowed around the nucleus 

* Repulsion occurs among the valance shell electron and electron to be added 

5.  Compare the I.E Mg and Al : 

  12 Mg  : 1s2, 2s2, 2p6, 3s2 

   13 Al    : 1s2, 2s2, 2p6, 3s2,3p1    [ Mg > Al ] 

Mg has higher I.E than Al, because Mg has fully filled 3s2 configuration it is stable. 

6.  Electronegativity : 

It is defined as the relative tendency of an atom in a molecule to attract the shared pair of 

electrons towards itself. 

7.   Electron affinity : 

It is the amount of energy released when an isolated gaseous atom accepts an electron to form a 

monovalent gaseous anion. 

8.  Ionisation energy : 

The energy required to remove the most loosely bound electron from an isolated atom in gaseous 

state is known as lonisation Energy. 

9.  Atomic or Ionic radii : 

Radius is defined as the distance between the centre of the nucleus and the outermost shell of 

electron in an atom or ion. 

10. Calculate the (z*) effective nuclear charge of the last electron in potassium atom. 

K19 = (1s2) (2s2 2p6) (3s2 3p6) 4s1 

Effective nuclear charge (Z*) = Z – S 

Z*= 19 – [(0.85 XNo. of electrons in (n –1)th shell) +(1.00 X total number of electrons in the inner shells)] 

   = 19 – [ (0.85 X8) + (1.00 X 10) ]             ,        Z*= 2.20 
11.Calculate the effective nuclear charge of the last electron has  configuration of 1s2 2s2 2p6 3s2 3p5 

Z* = Z – S  

Z* = 17 – [(0.35 x 6) + (0.85 x 8) + (1 x  2)] 

Z* = 17 – 10.9 = 6.1 

12. Calculate the radious of carbon atom in a diamond have the bond length of 1.54AO. 

      

3.p- 
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  3.p-BLOCK ELEMENTS 

1.  Write a note on Plumbo Solvency 

Lead is not attacked by pure water 

Water containing dissolved air has solvent on Lead to form Lead hydroxide (poisonous)                     

   2Pb+O2+2H2O     2Pb(OH)2 

2.  H3PO3 is Diprotic why? 

If forms two salts with NaOH 

 H3PO3+NaOH       NaH2PO3+H2O  (Sodium di hydrogen phosphite) 

 

 H3PO3+2NaOH   Na2H PO3 +2H2O (Disodium  hydrogen phosphite)  

3. H3PO4is Triprotic why? 

It forms three salts with NaOH 

 H3PO4+NaOH       NaH2PO4+  H2O (Sodium di hydrogen phosphate) 

 

 H3PO4+ 2NaOH     Na2HPO4+ 2 H2O  (Disodium hydrogen phosphate) 

 

 H3PO4+ 3NaOH    Na3PO4      + 3H2O (Sodium  phosphate) 

 

4.  Pcl5 – Sp3d Hybridisation – Trigonal Bipyramidal Shape H3PO3 

 

 

 

 

 

 

5.  Prove that P2O5-Dehydrating Agent 

P2O5 Remove water from many inorganic and organic compound 

  H2SO4             P4O10 /-H2O        SO3 

 

  RCONH2      P4O10 /-H2O         RCN 

   

6. Why H2O Liquid while H2S-Gas 

Oxygen is more electronegative than sulphur, so H2O molecules are associated with intermolecular 

hydrogen bonds. 

7.  What are Inter Halogen Compounds? How are they formed? 

Each halogen combines with another halogen to from a compound known as inter halogen 

compound.  It is prepared by direct combination of halogen.  

8.  Discuss the Oxidising Power of Fluorine. 

Due to high electron affinity of halogens, they have oxidizing property. 

Fluorine is the strongest oxidizing agent. Halogen of lower atomic number 

oxidizes the halide ion of higher atomic 

F2+2X-               2F- +X2           (X=Cl- ,Br-,I-) 
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9. How is XeF6 Prepared? 

 Xe + 3F2     
573K     XeF6 

10.  Write the Uses of  Neon: 

1. It is used in discharge tube and fluorescent bulb. 

2. Neon mixed with helium used to protect electrical instrument from high 

3. It is used in Beacon lights for safety air navigation 

4. In botanical garden stimulate the growth and helps and formation of chlorophyll. 

11. Write the uses of Helium. 

1. Because of its lightness and non-in flammability helium is used to filling balloons for 
meteorological observations. 
2. Because of its lightness it is used in inflating aeroplane tyres. 
3. A mixture of oxygen and helium is used in the treatment of asthma. 
4. Liquid helium (b.pt 4.2K) is used as cryogenic agent for carrying out various experiments at low 
temperatures. 
12.  Peparation of potash Alum  : 

* Powdered Alunite (or) alum stone is boiled with dilute sulphuric acid 

* The aluminium hydroxide part changes into aluminium sulphate 

* Calculated potassium sulphate is added, the alum is crystallized 

13.  Burnt Alum : 

* On heating alum melts at 365K 

* On further heating loses the whole of water of crystallization and swells up 

* This is called burnt alum. 

14.  H3PO3 as a reducing agent : 

* It has P-H bond 

* It reduces silver nitrate solution into silver 

   2AgNO3 + H3PO3 + H2O            2Ag + H3PO 4+ 2HNO3 

15.  PH3 as a reducing agent : 

* It reduce salt solution to metal 

 PH3 + 6AgNO3+3H2O            6Ag+6HNO3+H3PO3 

16.  Action of heat on H3PO3 , H3PO4, H4P2O7 

 *  H3PO3                   3H3PO4 + PH3  

 * H3PO4         
523K      H4P2O7           2HPO3  + H2O 

 * H4P2O7                        2HPO3  + H2O 

17.  Holme’s signal : 

*  Perforated container is filled with calcium phosphide and calcium carbide. 

*  Thrown into sea water reacts with calcium carbide and calcium phosphide to 

*  Give acetylene and phosphine 

Phosphine gets ignited spontaneously also ignites acetylene 

Thus a bright red flame is produced by huge smoke 

 Ca3P2 + 6H2O             2PH3     Ca(OH)2 

 CaC2 + 2H2O               C2H2     Ca(OH)2 

18.  Etching on Glass : 

HF attacks silicates and silica glasses 

 SiO2+ 4HF                SiF4 + 2H2O      ,             Na2SiO3 + 6HF             Na2 SiF6+ 3H2O 
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     4. d- BLOCK ELEMENTS 

1.  What are d – Block Elements. 

In an elements the last electron goes to (n-1) d orbital belongs to d-block. 

2. Explain why d- block elements exhibit variable Oxidation States? 

* These elements have several (n-1)d and ns electrons. 

* The energies of (n-1) d and ns orbitals are fairly close to each other . 

3. Why transition elements form complexes? 

* Small size and high positive charge density. 

* Presence of vacant (n-1) d orbitals. 

* Which are appropriate energy to accept lone pair and unshared pair of electron from the 

ligands.  Ex:[Fe(CN)6]4-  

4.  Formation of coloured ions : 

* The colour is due to the presence of unpaired electrons in it. 

* d-d transition 

5.  Catalytic properties : 

* Variable of oxidation states  * Can form intermediate products with various reactant. 

* Interstitial compounds absorb and activate the reacting species. Ex: Fe in Harbor’s process. 

 6.  Why does Mn2+ Show Maximum Paramagnetic Character among the bivalent 

Ions of first transition elements. 

Para magnetism is due to unpaired electrons. 

Mn2+ has maximum five unpaired electron in its d orbital. 

7. Why Zn2+salts are white while Ni2+ salts are coloured? 

 Ni2+  (3d8) has 2 unpaired electrons, shows colour. 

 Zn2+ (3d10) has no unpaired electrons, Shows white. 

8. [Ti(H2O)6]3+ - Coloured while [Sc(H2O)6]3+  is Colourless Explain? 

In[Ti(H2O)6]
3+ ; Ti3+(3d1) has one unpaired electron , so it  shows colour.    

In  [Sc(H2O)]3+  Sc3+  (3d0) has no unpaired electron, so it is colourless. 

9. Explain why Mn2+ is stable than Mn3+ 

1.  Outer electronic configuration of Mn2+ is 3d5 and Mn3+ is 3d4, Mn2+ has half Filled d – orbital. 

2.  Half filled electronic configuration is more stable. 

10. Write two Alloys of Copper and their uses. 

Brass  :- Cu : 60-80% Zn : 20-40% used in utensils, tubes wires. 

Bronze:- Cu :75-90% Sn : 10-25% used in utensils,  coins, status. 

11. Write a note on Alumino Thermic Process. 

* Chromic oxide mixed with powdered Aluminum in 3:1 ratio is placed in a Crucible. 

* Barium peroxide & Mg powder is placed over it. * Crucible is surrounded by sand to prevents 

loss of heat. * Mixture ignited by Mg ribbon.  

* While heat is liberated Cr2O3 is reduced to Cr. 

 Cr2O3 + 2Al    Cr  + Al2O3 + Heat.(468.6 KJ) 

12.  What happens when KI solution is added to an aqueous solution of Copper 

Sulphate?  

CuSO4 + 2 KI          CuI2  (Unstable)  + K2SO4 

   2CuI2              Cu2I2       + I2 
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13. Chrome plating : 

* Cathode                   - Article to be plated 

* Anode                      - Lead 

* Electrolytic bath        - Chromic acid and sulphuric acid 

* During electrolysis chromium deposits on the article 

* Particles are first plated with nickel. 

14. Spitting of silver : 

* Molten silver absorbs about twenty times its volume of oxygen expels on cooling 

* Globules of molten silver are thrown off 

15. Action with Aqua regia : 

 * 2Au +9HCl  +3HNO3             2AuCl3 +6H2O + 3 NOCl 

16.  Chromyl chloride test : 

Chloride is treated with  K2Cr2O7   and con H2SO4 

 K2Cr2O7 + 4KCl   + H2SO4            2 CrO2Cl2          +6KHSO4 + 3H2O 

                                                   Chromyl chloride 

17.  Oxidation property of K2Cr2O7 : 

     K2Cr2O7 + 7H2SO4 + 6KI           4K2SO4 + Cr2 (SO4)3    +3I+7H2O 

18.  Action if heat on AgNO3 : 

 2AgNO3      
723K      2Ag NO2  + O2  (Silver nitrite) 

 AgNO2        
980K        Ag  + NO2 

19.  Philosopher’s wool : 

 Zn + O2     
773K    ZnO  (White cloud) philosopher’s wool. 

20 .What is the action of heat on copper sulphate crystal. 

 

 CuSO4 . 5H2O   100 ՞C        CuSO4 . H2O       230 ՞ C            CuSO4       
720 ՞ C          CuO  + SO3 

  Blue                                                                       White 

21. W hat is the action of heat on potassium di chomate? 

           4K2Cr2O7             4K2CrO4 + 2Cr2O3 + 3 O2 

22. what is electro refining of copper? 

* Anode      : Impure copper  

* Cathode   : Pure cathode 

* Electrolyte : CuSO4 + dil H2SO4. 

23. What is purple of Cassius? 

It is prepared by mixing very dilute solution of gold chloride with stannous chloride solution. 
  2AuCl3 + 3 SnCl2     →   2Au↓  + 3SnCl4 

The gold thus precipitated is adsorbed by stannic hydroxide formed by the hydrolysis of SnCl4. 
  SnCl4 + 4H2O  → Sn(OH)4 + 4HCl 

24. How d-Block elements are classified? 

i) 3d series or First transition series (21Sc to 30Zn) 
ii) 4d series or Second transition series (39Y to 48Cd) 
iii) 5d series or Third transition series (57La and 72Hf to 80Hg) 
iv) 6d series or Fourth transition series (89Ac and 104Rf to 112) or Incomplete series. 
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     7. NUCLEAR CHEMISTRY 

1. Define radio activity? 

The Phenomenon of spontaneous disintegration of certain atomic nuclei resulting in the emission 

of radioactive rays called as radioactivity. 

2. What is half life period? 

Time required to disintegrate one half of any radioactive substance is called as half life period. 

   t ½  = 0.693/ λ   

3.  What is Q value of a nuclear reaction? 

Amount of energy absorbed or released during the nuclear reaction. 

  Q Value = (mp-mr) 931 Mev 

Mp= Sum of mass of product     mr = Sum of mass of reactant 

4.  What are the types of nuclear reaction? Give example for each type. 

Spallation reaction :  29Cu63 +2He4+ 400 Mev               17Cl37 + 141H
1+16ON1 

Nuclear fission reaction : 92U
235 + 0n

1              56 Ba141+36Kr92 + 3on
1 +200Mev 

Nuclear fusion reaction :  1H2
 + 1H3

                 2He4
 + 0n1+ Energy 

5.  Explain the principle behind the Hydrogen Bomb. 

It is based on Nuclear fusion reaction of  Hydrogen isotopes to form Helium and producing large 

amount of energy. 

  i) Fission  → heat + neutrons 
  3Li6 + 0n1    → 1H3 + 2He4 + 4.78 MeV 
  1H2 + 1H3    → 2He4 + 0n1 + 17.6 MeV 

6.  What is radio carbon dating? 

It is a method to calculate age of wood or animal fossil. On death C14 decay to give β- particle. 

From the amount of β- particle emitted per min and t ½ of  C14 is 5700 Years. We can calculate the 

age. 

7.  State two uses radio carbon dating? 

1) Correlation facts of historical importance 

2)  In understanding the evolution of life and rise and fall of civilization. 

8.  What is binding energy of  Nucleus? 

1) Atomic mass is lower than the sum of  masses of protons, neutrons and electrons. It is called 

mass defect 

2) Certain mass is converted into energy to bind protons and neutrons in nucleus.  This is called 

binding energy.  ∆  E =  ∆ mc2 

9. Calculate Q value of the following nuclear reaction 13Al27 + 2He4→ 14Si30 + 
1H1+ Q. The exact mass of 13Al27 is 26.9815 amu, 14Si30 is 29.9738, 2He4 

is 4.0026 amu and 1H1 is 1.0078 amu.  
Δm = (29.9738 + 1.0078) - (26.9815 + 4.0026) 
     = -0.0025 amu 
Q value  = 0.0025 × 931 MeV 
           = 2.329 MeV 

10.Determine the average life of U238 having t½ = 140 days. 
 Average life, Ԏ = 1.44 x  t½ 

      = 1.44 x 140 days   

        Ԏ   = 201.6 days 
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11. Calculate the number of α and β particles emitted in the conversion of   90Th232to 82pb208. 

Let ‘a’ and ‘b’ be the number of α β particles emitted during the change 
   90Th232 → 82pb208 + a 2He4 + b -1e

0 
Comparing the mass numbers,    Comparing the atomic numbers 
232 = 208 + 4a + b × 0     90 = 82 + 2 × a + (-1)b 
  4a = 232 – 208           = 82 + 2a - b 
     a = 24              2a-b = 90 - 82 = 8 
               2(6) - b = 8    (a = 6) 
            b = 12-8 = 4 
Number of α - particle emitted = 6 
Number of β - particles emitted = 4 

12. Half life period of a radio active element is 1500 years. Find the value of 
disintegration constant in terms of second. 
  Solution:   t ½  = 0.693/ λ ,        λ = 0.693/ t ½    
     λ = 0.693 / 1500 yrs 
     λ = 0.693 / 1500 x 365 x 24  x 60 x 60 sec 
     λ = 0.1465 × 10-10 sec-1 
13. The atomic masses of Li, He and proton are 7.01823 amu, 4.00387 amu and 
1.00715 amu respectively. Calculate the energy evolved in the reaction, 
 3Li7 + 1H1 → 2 2He4 + ΔE Given 1 amu = 931 MeV. 
Solution: 
Mass of reactants = mass of Li + mass of H   Mass of products = 2 × mass of He 
       = 7.01823 + 1.00715           = 2 × 4.00 387 
         = 8.02538 amu           = 8.00 774 amu 
 
  Mass loss during change = (8.02538 -  8.00774) amu 
            = 0.01764 amu ∴  Energy evolved during reaction 
     ΔE = 0.0176 × 931 MeV 
     ΔE = 16.423 MeV 

 
14. The decay constant for 6C14

 is 2.31× 10-4
 year-1

 calculate the half life period. 
Solution  t ½  = 0.693/ λ 
   t ½  = 0.693/ 2.31× 10-4

 year-1 

            = 3000 Years. 
15. Calculate the average life of 79Au198 leaving t½ = 150 days. 

Solution:  
 Average life, Ԏ = 1.44 x  t½ 

       = 1.44 x 150 days   

         Ԏ   = 216 days 
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         8. SOLID STATE 

1. Define space Lattice and unit cell. 

Space Lattice :  A regular three dimensional arrangement of identical points in space. 

Unit Cell : Smallest fundamental repeating portion of a crystal lattice, from which the crystal is 

built in three dimensional. 

2. State Bragg’s Law: 

Bragg’s law relates wave length of X –ray, inter planar  distance (d) and angle of reflection (θ)        

 n λ=2d sin  θ    

n= order of reflection,λ= Wave length of X ray , d= Inter planar distance, θ= Angle of  reflection. 

3. What are super conductors? 

The ability of certain ultra cold substance to conduct electricity  without resistance is called super 

conductivity.  Those substances are super conductors. 

4. How are crystal are classified? 

1. Molecular Crystal  ex: Ice      2. Covalent Crystal ex: Diamond 

3. Metallic Crystal ex: Fe, Cu     4.  Ionic Crystal ex: NaCl, CsCl 

5. What is a vitreous state? 

It is a condition in which certain substance can exist lying between the solid and liquid states. 

6. Give two examples for AB and AB2 type ionic crystals. 

AB type:  CsCl, NaCl, AB2 type:TiO2,FeS2 

7. What is imperfection in solids? 

Deviation of ideally perfect crystal from the periodic arrangement of its constituents is called 

imperfection in solids. 

8. What is coordination number? 

Number of particle immediately adjacent to each particle is called coordination number. 

9. Write a note on a assignment of atoms per unit cell in FCC. 

Number of atoms at FCC (x) = Nc/8+Nf/2 

Nc  = Number of atom at corners =8 : Nf= Number atom at face centre=6 

(x)  = 8/8+6/2= 1+3=4. 

10. Write a short note on metallic crystals. 

Assemblage of positive ions immersed in sea of mobile electrons, the force binds the metal ion 

and electrons is called metallic bond. 

11. How are glasses formed? 

Certain materials melted and cooled rapidly there is no formation of crystal.  On slow Cooling 

viscosity increases finally glass is formed.  So glass is a super cooled liquid. 

12. What are n-type and p-type semi-conductors? 

Semi conductors which exhibit conductivity due to the flow of excess negative electrons are 
called n-type semiconductors. The conductivity due to the positive holes are called p-type 
semiconductors. 

13. What is critical temperature? 
A critical temperature at which the resistivity of the material is suddenly changed to zero. 
14. What are molecular crystals? 
The lattice point in molecular crystals consist of molecules which do not carry any charge. Ex: H2O 
The forces binding are (i) Dipole-dipole interaction and (ii) Vanderwaal’s forces. 
15. Sketch the (a) SC, (b) BCC ,(c) FCC diagrams.  
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     9. THERMODYNAMICS 

1.  What is entroty?  What are the units of entropy? 

Entropy is the measurement of randomness (or) disorder of molecule in a system. 

It is the ratio of heat involved and temperature of a process.   S= q / T 

Unit.             cgs unit is cal K-1 ,  SI unit is J K -1 

2.  What is Gibb’s free energy: 

Thermally available energy to do work by a system 

G=H-TS        (at constant -T&P) (state function) 

H = enthalpy, S= entropy, T= Temperature in Kelvin. 

3.   State Kelvin statement of second law of thermodynamics. 

It is impossible to construct an engine which operated in complete cycle will absorb heat from a 

single body and convert it  completely to work without  leaving some changes in the working 

system. 

4.   How    ∆G is related to    ∆ H and   ∆ S? What is the meaning of G=O. 

  ∆G, ∆H, ∆S are related as ∆G=∆H-T∆S        ∆ H=change in enthalpy,  T = temperature in Kelvin. 

∆S= Change in enthalpy,   ∆G=Change in free energy. 

∆G = 0, the reversible system is in equilibrium. 

5.  Mention the essential conditions for spontaneity in a chemical reaction 

The system is in irreversible.(spontaneous) 

At constant P and T.   ∆G<O  , ∆H<O, ∆S>O. 

6. TROUTON’S RULE : 

The heat of vaporization in calories per mole divided by the boiling point of liquid in Kelvin is a 

constant equal to 21 cal deg-1 mole-1 and   is  known as entropy of vaporization. 

 ∆S vap  =   ∆Hvap / Tb  =  21 cal deg-1 mole-1 

7.  Substance that deviate from Trouton’s rule: 

*  Low boiling liquids such as hydrogen and helium 

*  Polar substances like water & alcohol, Which form hydrogen bonded liquids. 

*  Liquids such as acetic acid whose molecules are partially associated in the vapour phase. 

8. What is standard entropy? 

The absolute entropy of  a pure substance at 250c (298K) and 1 atm pressure is called standard 

entropy,S0.     

9. When the entropy  of substance increased? 

a) In a chemical reaction, when number of molecules of products are more than the number 
of molecules of reactant entropy increases. 
b) In physical process, when a solid changes to liquid, when a liquid changes to vapour 
and when a solid changes to vapour, entropy increase in all these processes. 

 

10. Calculate the change of entropy for the process, water (liq) to water (vapour, 
373K) involving ΔHvap = 40850 J mol -1at 373K. 
 ΔSvap = ΔHvap / Tb     ΔSvap = 40850 / 373 
 ΔSvap = 109.52 J mole-1K-1 
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11. Calculate the entropy change involved in the conversion of 1 mole of ice at 0oC and 
1 atm to liquid at 0oC and 1 atm. The enthalpy of fusion per mole of ice is 6008 J mol-1. 
Solution: 
 H2O (s)                   H2O (l ) 
   Ice         273 K    Water liquid 
ΔS fusion = ΔH fusion / T 
    =6008 J.mol-1 / 273 K 
 ΔS fusion = 22.007 J mol-1 K-1. 

12. Calculate the standard entropy of formation ΔS°f of CO2(g). Given the standard 
entropies of CO2(g), C(s), O2(g) as 213.6, 5.740 and 205.0 JK-1 respectively. 
Solution:  ΔS°f compound = ΣS°compound – Σ S°elements 

         = S°CO2(g) – [S°C (s) + S°O2(g)] JK
-1 

         = 213.6 – 5.74 – 205.0 
         ΔS°f, CO2(g) = 2.86 JK-1 

 

13. For a chemical reaction the values of ΔH and ΔS at 300 K are –10 k cal mol-1 and 
20 cal. deg-1 mol-1 respectively. What is the value of ΔG of the reaction? 
     Solution:      ΔG = ΔH – TΔS 
 at 300 K; ΔG = –10,000 – 20 × 300 
   = –16,000 cals. mole-1 

 
14. Calculate the maximum efficiency % possible from a thermal engine operating 
between 110°C and 25°C. 
    Solution:   T1= 110+273= 383 k 
   T2= 25+ 273 = 298 k 
     % efficiency = [T1- T2 / T1] x 100 
    = [ 383 – 298 / 383] x 100 = 85 x 100 / 383 
    = 22.2 %. 
 
15.The normal boiling point CCl4, CHCl3 and H2S are 76.7oC, 61.5oC and –59.6oC 
respectively. Calculate the molar heat of vapourisation of each liquid, assuming ideal 
behaviour.  
Solution:  
 Since the liquids behave ideally, Trouton’s rule is obeyed. 
        ΔSvap = ΔHvap / Tb= 21cal.deg-1. mole-1 

 

∴  ΔHvap of CCl4  = (21 cal. mole-1. deg-1× 4.184J) (273 + 76.7)K = 30.71 kJ mol-1 

 
    ΔHvap of CHCl3 = (21 cal. mole-1.deg-1× 4.184 J) (273 + 61.5)K = 29. 376 kJ mol-1 

 
   ΔHvap of H2S     = (21 cal mol-1.deg-1× 4.184 J)  (273–59.6)K = 18.74 kJ.mol-1  
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     10. Chemical equilibrium 

1. Dissociation of PCl5 decreases in presence of increase in Cl2 why? 

PCl5 ⇋ PCl3 + Cl2   ,  According to Le- Chatelier’s principle increase in concentration of Cl2 favours the 

formation of PCl5. Hence the dissociation of PCl5 decreases. 

                              2.Chemical  equilibrium is dynamic in nature –why? 

 At equilibrium the reactant and products are in reaction mixture in definite amount. The 

equilibrium concentrations do not change under constant temperature, pressure and catalysts. 

  3.Define equilibrium constant. 

aA+bB    ⇋    cC+dD             Kc= [C]c [D]d  / [A]a [B]b 

Equlibrium constant is defined as molar concentration of product is divided by the molar 

concentration of reactant at  equilibrium. 

4.State Le Chatelier’s 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 the disturbance or stress. 

5.What is reaction quotient ? 

Ratio between the product of initial concentration of product to the initial 

concentration of the reactant at non equilibrium condition is called reaction quotient. 

aA+bB  ⇋   cC+dD             Q = [C]c [D]d  / [A]a [B]b 

6.Write equilibrium constants for following reactions. 

 

i) H2O2(g)                   ⇋    H2O(g) + ½O2(g) Kc = [H2O]  [O2]1/2 , Kp = PH2O  PO2
1/2 

          [H2O2]   PH2O2  
 

ii) CO(g) + H2O(g)   ⇋    CO2(g) + H2(g)   Kc = [CO2] [ H2 ]   , Kp =  P CO2. P H2   
      [CO] [ H2O]  PCO   PH2O 

 

 

iii) N2O4(g)                 ⇋     2 NO2(g)  Kc = [NO2] 2   , Kp =   P NO2 2 

            [N2O4]    P N2O4 

 

7.Calculate    ng for following reactions. 

  ng= Total number of gaseous product – Total number of gaseous reactant. 

i) H2(g) + I2(g)              ⇋        2HI(g)   ;    ng= 2 – 2 = 0 
 
       

ii) 2H2O(g) + 2Cl2(g)  ⇋    4HCl(g) + O2(g) ;    ng =5 - 4 = 1 

 

8. What happens when    ng =0,    ng=+ve ,       ng =-ve. 

  ng =   0             Kp = Kc 

  ng = +ve          Kp > Kc 

 ng  = -ve.           Kp < Kc 

9. How the formation equilibrium constant is related with dissociation equilibrium 

constant? 

Formation equilibrium constant is reciprocal with the dissociation equilibrium constant, Kc =1/ Kc’. 
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 11. Chemical Kinetics -II 

1. Define order of reaction. 

Sum of the powers of concentration term that expressed in experimentally determined rate law 

aA+bB  ⇋  cC+dD     Rate= K[A]P .[B]q    n=p+q 

2.What is activation energy? 

The additional energy required by the molecules to attain threshold energy in addition to the 

energy of colliding molecule is called as activation energy. 

                    Ea = Threshold energy – Energy of colliding molecules. 

3.Define Half life period. 

The amount of time require to reduce the one half of the initial concentration of reactant is called 

half life period.   t1/2=0.693/ k 

  4.Write Arrhenius equation and explain the terms. 

                  K= A e –Ea/RT                                               K=Rate constant 

A=Frequency factor  ,   Ea =Activation Energy ,R= Gas constant, T= Temperature (Kelvin) 

 5.What is simple and complex reaction ? 

*Simple reaction takes place in single step , they are also called as elementary reaction. 

   *A reaction which do not takes place in single step but takes place in sequence of number of 

elementary steps are called complex reaction. 

 6.What is mean by zero order reaction ? Give its rate constant. 

Rate of reaction does not depends on the concentration of any reactant are called zero order 

reaction.   Rate = k [A]0          Rate = k 

 7.What is pseudo first order reaction? 

In a second order reaction, when one of the reactant concentrations in excess (10 to 100 times) 

of the other reactant, then the reaction follows first order kinetics and such a reaction is called 

pseudo first order reaction. Ex, Hydrolysis of ester. 

 8. Give any 3 examples for opposing reactions 

(i) Reaction between CO and NO2 gases    ;   CO(g) + NO2(g)   ⇋     CO2(g) + NO(g) 
(ii) Isomerisation of cyclopropane to propene ; 

 (iii) Dissociation of hydrogen iodide in gas phase  ; 2HI(g)      ⇋     H2(g) + I2(g) 
 9. Give any 3 examples for first order reactions 

1. All radioactive transformations follow first order kinetics. For example, 
    92U

238         90Th234 + 2He4 
2. Decomposition of sulphuryl chloride in the gas phase proceed by first order kinetics. 
  SO2Cl2(g)          SO2(g) + Cl2(g) 
3. Inversion of sucrose in acidic aqueous medium follows first order reaction. 
     H+ 

   C12H22O11 + H2O              C6H12O6 + C6H12O6 

 10.Derive the relation between half life period and first order rate constant 

 For first order reaction, 
 k1 =2.303/t log  a / a-x 

if amount reacted x = a/2 
 t½ =2 .303/ k1 log 2  ,    t1/2=0.693/ k1   

 Problems: 

 1. Calculate the half life period of a first order reaction have the rate constant of 

1.54×10-3 sec.     Solution:    t1/2=0.693/ k  ,  t1/2=0.693/ 1.54×10-3 sec ,        t1/2= 450 sec. 
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2. Compound A reacts by first order kinetics. At 25°C, the rate constant of the reaction 
is 0.45 sec–1. What is the half life of A at 25°C. What is the time required to have 
12.5% unreacted A for first order reaction, 
  Solution:  t½ =0. 693 /k1 
             = 0. 693/ 0. 45 
             = 1.54 secs 
No. of t½     Amount unreacted from 100% 
  1      50% 
 2      25% 
 3      12.5% 
Time of three half-life periods = 3 x 1.54 
        = 4.62 sec. 

3. Show that for a first order reaction time required for 99% completion is twice the 
time required for 90% completion of the reaction. 
Solution: 
 

 

 

 

 

 

 

 

 

 
 
 
 
 
4. Show that for a first order reaction, the time required for 99.9% completion of the reaction is 
10 times that required for 50% completion. 
 Solution: 
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     12. SURFACE CHEMISTRY 

1. Define  Adsorption. 
“The condition in which concentration of a substance in the interfacial layer between two phase is 
greater then in the bulk of the either phase, then the substance is said to be adsorbed at the 
interface  is known as adsorption”. 
2. Define Colloidal solution. 
The diameter of a substance dispersed in a solvent range from 10 AO to 2000AO 

3. What is electrophoresis ? 
The movement of sol particle under an applied  electric potencial  is called electrophoresis. 
4. What is Catalysis ? 

A catalyst is a substance which alters the speed of chemical reaction without itself undergoing any 
chemical change. Ex: 2KClO3   ⇋    2KCl + 3O2  (MnO2 act as a catalyst)  

5. What are the types of catalytic process ? 
Homogeneous catalysis: Reactant and catalyst remains in same phase, 
      SO2 (g) + O2 (g)   

NO (g)
   2SO3 (g) 

Heterogeneous catalyst: Reactant and catalyst are in different  phase, 
     SO2 (g) + O2 (g)   

pt (s)
    2SO3 (g) 

6. What are active centres ? 
The distribution of free bonds on the the catalytic surface is not in uniform . 
These are crowded at the peaks, cracks, and corners of  the catalyst  .The catalytic activity is 
maximum at these spots. These are refer to as active centres. 

7. Why the  colloidal system  of  gas in gas not possible ? 
A colloidal solution of gas in gas does not possible as gases are completely miscible and always 
form true solution. 

8. Why colloids are purified ? 
Sol frequently contains appreciable amount of electrolytes. These electrolytes have to be removed 
by    1) Dialysis  2) Electrodialysis  3) Ultrafiltration. 

9. What are Emulsions ? 
Emulsions are Liquid –Liquid colloidal systems. Generally one of the two Liquids is water.  
 Types : 1) O/W 2) W/O 
10. What is Tyndall effect ? 

The scattering of the Light by a sol particle is called Tyndall effect. 
11. Write a note on the medicinal uses of colloids . 

1) Silver sol  (Argyrol) Eye lotion           2)Colloidal Antimony curing kalazar 
3) Colloidal Gold used for inter muscular injection. 
4) Milk of Megnesia used for stomach disorders. 
12.  What is Adsorbent and Adsorbate ? 
The solid that takes up gas or vapour or solute from a given is called adsorbent . 
The solute or gas which is held to surface of solid is called adsorbate. 
13. What is tanning? 
Animal hides are positively  charged colloids , is soaked in tannin , which contain negatively 
charged colloidal particle, mutual coagulation takes place , which results in the hardening of 
leather .Chromium salts are used as tannin. 
14. What are Brownian movement? 
The continuous rapid zig-zag chaotic random and ceaseless movement of colloidal particle in a 
dispersion medium is called  Brownian movement. 
15. What is peptisation ?Give an example. 
The dispersion of a precipitated material into colloidal solution by the action of an electrolyte is 
known as peptisation. Ex:Ferric hydroxide yields a sol by adding ferric chloride. 
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     13. Electro Chemistry  
 1. What are insulators? Give examples 

Those substance which do not allow the electric current to pass through them are called as 

insulators .Ex : Glass , Wood , Rubber , Benzene , Carbon tetrachloride. 

 

 2. Write any 3 differences between  Electrolytic and Electronic (Metallic) conductors 

     Electronic (Metallic ) Conduction               Electrolytic Conduction 

1. There is no chemical change in the  
material when electricity is passed. 

Chemical change occurs. 

2. There is no transfer of matter  There is actual transfer of matter 

3. Positive holes in the metal move in the  
opposite direction to electrons 

Electrolysis occurs when electrical current is  
Passed 

    

    3. State Ostwalt’s  dilution law: 

Ostwalt’s dilution law relates the dissociation constant of weak electrolyte with the degree  

of dissociation and the concentration of weak electrolyte.    Ka=α2C / 1-α 

 

 4. What are n-type and p-type semi-conductors ? 

            Semi conductors which exhibit conductivity due to the flow of excess of negative  

electrons, are called    n-type   semi conductors (n for negative) 

  Semi conductors which exhibit conductivity due to the positive holes, are called p-type semi  

conductors.       (p for positive) 

 

  5. What is electro chemical equivalent ? 

     m=Z I t      where Z is electrochemical equivalent of the substance (electrolyte). 

 If I = 1ampere & t = 1 sec ,       then      m =Z  

 Thus, the electrochemical equivalent is the amount of substance deposited by 1ampere  

current passed for 1 second. 

 

  6. What is common ion effect ? 

   Reduction of degree of dissociation of salt by the addition of common ion is called common ion effect. 

Ex;  Dissociation of AgCl is suppressed by the common ion Cl- by adding NaCl 

        AgCl       ⇋       Ag+ + Cl- 

 

   7. What are indicators? Give examples 

An indicator is a substance which indicate the completion of a reaction by sharp colour change at  

the end  point without taking part in the reaction. The substance which are used to indicate the end 

 point in acid base reactions are called as acid base indicators. 

   Example , phenolphthalein , methyl orange.   

 

     8.What is buffer solution ? 

 A solution which maintains the PH fairly constant even upon the addition of small amount of  

acid or base   are  called as buffer solution.   1. Acid buffer = CH3COOH +CH3COONa  

                         2. Basic buffer = NH4OH + NH4Cl  
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   9.What is ionic product of water ? 

                2H2O     ⇋      H3O
+ + OH-   

             Keq = [H3O] +[OH-] /[ H2O]2   

             Keq = [ H2O]2=[H3O]+ [OH-] = KW 

                  KW= 1×10-14 mole2 dm-6 

 

  10. Write Henderson equation.  

   For acid buffer, PH=PKa +log [salt] /[ acid]  

 For basic buffer, POH=PKb+ log [salt] /base] 

 

 11. What is titration curve ? 

The pH value can be plotted against the volume of bases added and the curve so obtained is called  

titration curve. 

 

 

 

 

 

12.Define Faraday. 

The quantity of electricity is required to liberate 1 gm of electrolyte solution is 96495 coulombs, 

 is known as Faraday.(F).                   1Faraday = 96495 coulombs = 1 Mole electrons. 

13. State Kohlraush’s  law: 

“At infinite dilution where in the ionisation of all electrolytes is complete, each ion migrates 
 independently and contributes a definite value to the total equivalent conductance of 
 the electrolyte’’ 

 

14. Define PH
. 

It is defined as the negative of the base 10 logarithm (log) of the H+ concentration. 

Mathematically it may be expressed as, 
     PH = – log10 [H+] 

 

15. 

Specific conductance conductance of  1 metre 
 cube of an electrolyte  
solution 

K=1/ ρ 
 
K=R . l/a   

Ohm-1 m-1 

mho m-1 
S m-1 

Equivalent conductance conductance of  1 gm  
equivalent  of the  
electrolyte solution 

 
Λc=k . 10-3 /C 

mho m2 gm equiv-1 

Molar conductance Conductance of an  
electrolyte solution  
contains 1 mole of an 
 electrolyte 

 
Uc=k . 10-3 /M 

 
mho m2 mole-1 
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15. ISOMERISM IN ORGANIC CHEMISTRY 
1. What are Cis and Trans isomers ? Give example. 
Cis isomer: Similar groups are lie on same side  of C= C  
 
 
Trans isomer: Similar groups are lie on opposite side  of C= C 
 
2.  Why Trans isomer is more stable then Cis isomer  ? 
In  trans isomer , the similar groups are opposite to each other. Hence there is no steric hindrance 
and vanderwaals repulsion. 
3. What are the conditions for optical isomers ? 
The molecule should be, 1) Chiral  2)Non –super imposable mirror image 
          3)Asymmetric        Ex:CH3 –CH-(OH)-COOH  
4. What are Racemic mixture ? 
Equal amount of d and l isomers are mixed together to get a Racemic mixture. 
The process is called as racemisation. The mixture is optically inactive due to external 
compensation. Ex: d,l Lactic acid 
5. Why meso tartaric acid is optically inactive ? 
Due to internal compensation, 
Molecule become symmetric and  
Super imposable on its mirror image. 
 
 
6. Differenciate  Racemic form from Meso form . 
 

Racemic form Meso form . 

Compound should be separate in to two 
optically active forms 

Compound should not be separate into two 
optically active forms, it is asingle molecule 

Optically inactive due to external 
compensation 

Optically inactive due to internal 
 Compensation 

Chiral Achiral 

 
7. Give the structure of Z and E forms of Cinnamic acid . 
 
C6H5-CH=CH-COOH  C6H5  H   C6H5     COOH 
     C=C     C=C    
      H  COOH   H         H 
     E       Z 
8. Give the structure of cis and trans isomers for 2, pentene 
 
 
 
 

 
 
9.What are optical isomers? 
Compound that rotate the plane polarized light in any direction (clockwise & anticlockwise) is 
called optical activity. The compound is optical isomer. 
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   16 . HYDROXY DERIVATIVES 
1. Alcohols cannot be used as solvent  for Grignard reagent – Why ? 
Strongly basic substances like organometallic compounds are decomposed by alcohol. 

ROH + CH3MgBr       RO-Mg-Br + CH4 
2. Explain Esterification with example. 
Alcohols react  with carboxylic acids in presence of con.sulphuric acid to form ester          
  C2H5   OH + CH3-COOH     H+   CH3-COOC2H5 + H2O 
 
3. Why is glycol more viscous then ethanol ? 
Because of the presence of two OH groups the intermolecular 
 hydrogen bonding is made much stronger and form a  
polymeric structure.  
4. How is terylene prepared from glycol ? 
Ethylene glycol with Terephthalic acid forms the  condensation polymer ‘Terylene ‘(Dacron or 
terene). Used as a synthetic fibre . 
n OH –CH2-CH2-OH  + n HOOC -       -COOH  OH –[-CH2-CH2-O -OC -       -COO-]n-H +(2n-1)  

     H2O 
5. Write the conversion of ethylene glycol to 1,4- dioxan ? 
Concentrated sulphuric acid being more powerful dehydrating agent removes two 
molecules of water from Glycol to form dioxin. 
 
 
6. How is glycerol obtained   commercially ? state its uses . 
Hydrolysis of ester using alkali is called saponification reaction. 
CH2OCOR     CH2OH 

CHOCOR + 3NaOH       CHOH            + 3 RCOONa 
CH2OCOR     CH2OH            soap 
Uses: sweetening agent in beverages 
7. How does glycerol   react with KHSO4  ? 

Glycerol reacts with KHSO4 involves  elimination of 2 molecules of water. 
CH2OH    CH2   CH2 

CHOH  + KHSO4        C   CH  
CH2OH    CHOH    CHO 
Glycerol    Unstable   Acrolein 
8. Explain Kolbe’s  reaction . 
 
 
Sodium phenoxide    sodium salicylate   salicylic acid 
9. What is Dow process ? 
Phenols can be prepared by heating Aryl halide with caustic soda at high temperature and 
pressure.   C6H5Cl  +  NaOH    623 K /300 atm          C6H5OH   +        NaCl 
 Chloro benzene              Phenol 

10. What is coupling reaction ? 
  Phenol couples with  benzene diazonium chloride in alkaline medium to form 
p-hydroxy azobenzene. 
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11. What happens when ethylene react with  alkaline KMnO4  ? 
when ethylene react with cold dilute alkaline KMnO4  form glycol. 

CH2=CH2    +   H2O +  ( O )       CH2 OH- CH2 OH 
 
12. Write the uses of Benzyl alcohol ? 
1. Used as an antiseptic in ointments. 
2. Used as esters in perfumery. ( Benzyl acetate has fragrance of Jasmine) 
3. Used in the manufacture of synthetic resins. 4. Used as a local anesthetic. 
 
13. Write any 3 tests for phenol . 

1. Phenol + Neutral FeCl3      violet colour 
2. Phenol +Br2 /H2O         White precipitate (2,4,6 tri bromo phenol) 
3. Phenol  + Benzene diazonium chloride   Red Dye(p-hydroxy azobenzene) 
14 . What is Schotten-Boumann reaction  ? 

Phenol with benzoyl chloride in presence of sodium hydroxide to form phenyl benzoate . 
 C6H5OH  + C6H5COCl       OH- C6H5OCOC6H5   + HCl 
 
15. what is phthalein fusion reaction ? 

Phenols are react with phthalic anhydride and con.H2SO4 to give phenolphthalein.   
 
 
 
 
 
 
 
16. How to identify a person who drink alcohol? 

The breath analysis test for the detection of ethanol involves the oxidation by potassium 
dichromate and observing the change in the colour of chromium ion (CrIV) from yellow orange to 
(CrIII) which blue in colour. 
17. What is Riemer-Tiemann reaction? 
It is a formylation reaction. When phenol is refluxed with chloroform and NaOH form ortho and 
para hydroxyl benzaldihyde. 
 
 
 

 
 
18. Give chemical test to distinguish between ethanol and methanol. 

C2H5   OH  + Con . H2SO4    CH2 = CH2 
 CH3   OH  + Con . H2SO4   No reaction 
19. How will you convert C2H5   OH  to C2H5   O- C2H5 ? 

Alcohols undergo intermolecular dehydration by treating with con . H2SO4 to givs ethers. 
2 C2H5   OH  + con . H2SO4      

410k       C2H5   O - C2H5 

20. What is haloform reaction ? 
Compound that contain CH3-CO- group or CH3-CH-OH – group undergo haloform reaction 
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22 . CHEMISTRY IN ACTION 
1.Whatis Chemotherapy ?                                                                                     

Treatment of certain diseases by destroying the invading organism without damaging the cell 
host, by use of organic compounds is known as chemotherapy 
2. What are Chromophores ? 
An organic compound appears coloured due to the presence of certain unsaturated 

groups(multiple bond) called chromophore. Ex; N=N,      
3. What are Anesthetics ? 
The drug which produce loss of sensation are called anaesthetics.They are two Two types  
(1) General (2) local anaesthetics. Ex: N2O , CHCl3 
4. What are antacids ? Give examples . 

Certain drug formulations provide relief from such burning sensation is known as antacids.  
Ex: Magnesium and Aluminium hydroxide. 

5. What is artificial sweetening agents ? 
Certain organic compounds which have been synthesized in laboratories are known to be many 
times sweeter than cane sugar, such compound are called as artificial sweetening agents. 
 Ex: Saccharin , Dulcin, Sucralose . 
6. What are antibiotics ? 

Micro organisms produce certain chemicals which inhibit the growth or metabolism of some 
other micro organism are called antibiotics. Ex: penicillins 
7. Give the characteristics of Dyes . 
1.It should have suitable colour  2.It should be able to fix itself 
3.It should be fast to light.     4. It should be resistance to water, dil acid,alkali 
8. What are antiseptics ? Give examples . 
A substance that renders micro organisms innocuous by killing them or preventing their growth. 
Ex: Iodoform as antiseptic & 1o/o as disinfectant ; 0.2 o/o phenol as antiseptic & 1o/o as disinfectant 

9. What is Buna-S ? 
When Butadiene reacts with styrene in presence of sodium form Buna S. 
 
 

 
 

10. What are Antipyretics ? 

Antipyretics are the compounds which reduce fever .(Lowering body temperature) 

Ex: Aspirin , paracetamal. 

11. What are antimalarials ? 

Quinine , primaquinine, and chloro quinine 

12. What are Antipasmodics ? 

There are group of medicines that include natural bellodana alkaloids 

( atropine , bellodona )  Ex: Anisotropine , Atropine. 

13. What are  anti-Oxidants? Give example. 

 The substances that act against oxidants are called antioxidants. 

Ex: vitamin C, vitamin E and β-carotene. 
14. What is Buna-N?  
When 2 molecule of Butadiene reacts with Acrylonitrile in presence of sodium form Buna N. 
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