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PART A 

   I)       1) The electron in an atom revolves around the nucleus only in certain fixed, concentric, circular paths called orbits.  

2) Primary cells are cells in which electrode reactions cannot be reversed by external energy source. These are not rechargeable. 

     E.g.:- Dry cell, Mercury cell 

3) Buna S, Buna N 

                          4) A salt bridge is a shaped glass tube which is filled with agar agar in an electrolyte like KCl. It maintains the electrical neutrality of the two solutions 

in an electrochemical cell  

                          5) Smog is a mixture of smoke and fog. 

       

 

PART B 

II)    1)    (a) Na atomic number , Z=11 

                                        Electronic configuration = 1s2 2s2 2p6 3s1  

                          Valence electron is the electron resent in 3s orbital. 

                               Principal quantum number, n= 3 

                               Azimuthal quantum number,l=0 

                                Magnetic quantum number, m=0 

                                       Spin quantum number = +1/2 

             (b) Super conductors are substance which Offers zero resistance to the flow of current. Eg: Hg at 4K 

       2)   a)  Faradays first law of electrolysis:- 

According to this the amount  of the substance liberated or deposited at the electrode is directly proportional to the quantity of electricity 

passed through the electrolyte. This is the qualitative statement of first law of electrolysis. 

If w gm is the mass of the substance produced at the electrode by passage of electricity Q 

         W α Q 

    W = ZQ , where Z is the proportionality constant known as electrochemical equivalent. 

But Q= current strength I in amperes  x  time in seconds 

    Q=I t 

So we can write,   

 

 

            Faradays second law of electrolysis:- 

“When the same amount of electricity is passed through different electrolytes connected in series , the masses of the substance 

deposited at electrodes are directly proportional to their equivalent masses” 

That means the mass of A deposited is proportional to equivalent mass of A and mass B deposited is proportional to equivalent mass of B. 

W=ZIt 
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                                      WA α EA   and  WB α EB 

                                           WA /WB   =  EA/ EB 

Mass of A deposited                Equivalent mass of A 
                                              =  
Mass of B deposited                 Equivalent mass of B 

 

(b) When iron left exposed to atmosphere it is coated with reddish brown deposit called rust. It is  represented by the formula Fe2O3.XH2O. It is 

hydrated ferric oxide. 

 3)    (a)    (1)Homo polymer:  The polymer have one type of monomer unit . ie  same repeating unit 

                             Eg:   Poly ethene   (monomer - ethane) 

                                       Poly propene  (monomer - propene) 

           (2)Co polymer: The polymer have more than one type monomer units.  ie  different types of repeating units. 

                              Eg:  Styrene Butadiene Rubber (SBR/ Buna-S)   

                                              monomers  -  styrene, butadiene 

                                      Phenol formaldehyde resin (Bakelite) 

                                              monomers  –  phenol, formaldehyde 

 (b) Tetravalency: Carbon have four electrons in the outermost shell, and can form four covalent bonds. It leads to the   formation of varieties of 

structures. 

  4)    a) 1)Thermal Cracking: Cracking done at high temperature( about 770K) and pressure. So Carbon-Carbon bond cleavage occurs.  

                             Deccane  →    Octane +   Ethene   

      2)Catalytic Cracking: Cracking done in the presence of catalyst like Silica and Alumina mixture in the ratio 4:1 at lower temperature(about 650K).  

         b) may cause skin diseases, case immne deficiency disorders. 

  5)    a) The electron pair is donated by one atom but shared by both the atoms,then the bond formed is called corddinate bond or dative bond. 

The atom which donate electron is known as donor atom. 

The atom which accepts the shared pair is known as acceptor atom. 

Eg:1) Combination of ammonia and boron triflouride 

  Here nitrogen atom donates the lone pair present in it to boron atom to complete its octet and form a coordinate bond. 

NH3 + BF3                   NH3 : → BF3 

 2) Formation of ammonium ion 

NH3 : + H                   NH3 : →H+ 

b)The atoms of noble gases already have complete outer shells, so they have no tendency to lose, gain or share electrons. This is why the noble 

gases are inert and do not take part in chemical reactions.    

6)     a) (1) Maintains electrical neutrality of two electrolytes. 

             (2)Completes the circuit 

       (3)Prevents transfer of electrolyte. 

        (4)Avoids liquid junction potential between two liquids. 

   b) Functional group is an atom or group of atoms which determines the properties of that organic compound. 

                aldehyde :  -CHO 

                      amine: NH2 

http://www.madinpoly.com/


www.madinpoly.com    

 

  7)     a) Classification of  polymers based on the inter molecular forces is as follows. 

There are Four types of polymers. 

(a) Elastomers: The polymers in which the inter molecular force of attraction between the polymer chains is weakest. The polymer 

can be stretched and shows elastic property. 

               Eg: Natural rubber, Buna – S, Buna – N, Neoprene 

(b) Fibres: The polymers in which the inter molecular force of attraction between the polymer chains is strongest. The polymer have 

high tensile strength and least elasticity. 

The polymers are long, thin and thread like structure. 

               Eg: Nylon-66, Terylene 

(c) Thermo plastic polymers: The polymers whose inter molecular force attraction is in between elastomers and fibres. This 

polymers can be repeatedly  softening on heating and hardening on cooling. 

               Eg: Polyethene, Polypropene, PVC, Poly styrene, Teflon 

(d) Thermo setting polymers: The polymers once get heated, they become harden then after they cannot be softend on further 

heating. On heating cross links are formed between the polymer chains. 

               Eg: Bakelite, Urea formaldehyde, Melamin formaldehyde 

 b)       (i) Neoprene: 2-chloro-1,3-butadiene (Chloroprene) 

           (ii) Teflon: Tetra fluro ethane 

   

 

 

PART C 

III)    a) Heisenbergs  uncertainty principle:-states that simultaneous and accurate measurement of both position and momentum of a fast moving 

subatomic particle is impossible.Which means we cannot determine the position as well as velocity of a body accurately and simultaneously. There 

is always an uncertainty either in the determination of its position or its velocity. 

 

                Mathematically,        ∆x.∆p  ˭˃ h/4Π 

                                       We have p=mv 

                 So we can write, ∆x.m∆v  ˭˃ h/4Π since mass,m is constant. 

                             We have  h= 6.625 X 10-34 kgm2s-1 

                            mass of electron ,m =9.1 X10-31 kg 

            uncertainty in velocity of electron, ∆v=5.7 X 105 m/s 

             therefore,     uncertainty in position, ∆x= h/4Π=  6.625 X 10-34                                                        = 1.016 X 10-6 m 

                                                                                        m∆v     9.1 X10-31 X 5.7 X 105 X   4X3.14                                                    

 

 

 b) The limitation of de Broglie relation is that it is applicable only for microscopic particles such as protons, electrons  etc.  

 

 

 

   This equation is known as de-Broglie’s equation in which λ= wavelength 

                                                                                             m=mass of the particle 

                                                                                             v= velocity of the body 

                                                                                             h= a constant called as Plancks constant 

                                                   

λ = h/mv 
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   Given an electron with wavelength, λ =12 X 10-12 m 

                                         We have  h= 6.625 X 10-34 kgm2s-1 

                            mass of electron ,m =9.1 X10-31 kg 

                                 de-Broglie wavelngth , λ = h/mv 

                                           therefore  velocity,v = h/m λ 

                  
                                                          = 6.625 X 10-34                          = 6.06 X10 7 m/s 
                                                                 9.1 X10-31  X 12 X 10-12                                                                                                                                                                                                                                                                                                 
 

    

c) Differences between orbit and orbital 

ORBIT ORBITAL 

1. Well defined circular path around nucleus. 1. 3D space around nucleus where probability of 
finding electron is maximum. 

 

2. Represents  planar motion of electron around 
nucleus 

2. Represents 3D motion of electron around 
nucleus 
 

3. Is not accordance with wave character of 
electron and uncertainty principle. 

3. Is in accordance with wave character of 
electron and uncertainty principle. 

 

4. Circular in shape. 4. Different orbital’s have different shape. 
 

5. Do not have directional characteristics. 5. All orbitals except s orbital have directional 
characteristics.  
 

6. Maximum no of electron in any orbit is given 
by 2n2 where n is principal quantum no. 

6. Maximum no of electron present in any orbital 
is 2. 

 

IV)    a)  Ionic bond is formed by the complete transfer of valence electron from one atom to other 

By this both atoms acquire electronic configuration of nearest noble gas. 

The atom which loses electron acquire positive charge and known as cation. 

The atom which gains electron acquire negative charge and known as anion. 

These two oppositely charged ions attract each other and the bond thus formed is known as ionic bond. 

Ionic bond is defined as electrostatic force of attraction which hholds the oppositely charged ions together. 

   Eg:- 1) Formation of sodium chloride(NaCl) 

                   Na = 2,8,1 

                  Cl = 2,8,7 

        During chemical combination sodium transfer one electron to chlorine atom which results in the formation of   Na+ and Cl-  

 

 

       2)Formation of calcium fluoride 

             Ca= 2,8,8,2 

                F = 2,8,7 

               Here Ca loses 2 electrons and become Ca2+ 

              One F atom gains one electron and complete its octet. 
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          Here 2 fluorine atoms acquire 2 electrons from chlorine atom and form 2 f- ions. 

b) Hydrogen bond is defined as the attractive force which binds hydrogen atom of one molecule with electronegative atom(F,N,O) of another 

molecule. 

The conditions of hydrogen bonding are 

1) Contain an electronegative atom attached to hydrogen 

2) The size of the electronegative atom should be small 

Flourine being a small atom and highly electronegative , the inter molecular hydrogen bonding is stronger in HF. Chlorine is comparatively bigger 

atom and less electronegative than fluorine. So the intermolecular hydrogen bonding is less strong than HF. Stronger hydrogen bond will result in 

higher boiling point. Hence HF has high boiling point. 

c) 

Ionic compounds Covalent compounds 

1. Formed by transfer of electrons 1. Formed by sharing of electrons 

2. Melting and boiling  point high 2 Lower melting and boiling point 

3 Hard and crystal like 3. Soft and flexible 

4. Less flammable 4 More flammable 

5 More soluble 5 Less soluble 

 

   V)    a)  

Metallic OR Electronic Conductors Electrolytic OR Ionic Conductors 

*Conduction is due to movement  of free electrons 
*No matter transfer occurs 
*No chemical change occurs  
*Conductivity decreases with increase in temperature. 
because resistance increase with T 
*Eg: Metals like Cu, Al, Zn.. 

*Conduction is due to movement  of ions 
*matter transfer occur 
*chemical change occur  
*Conductivity increases with increase in temperature because 
movement  of ions  increase with T 
*Eg: CuSO4, ZnSO4.... 

 

 

            b) 

                                                   

Daniel cell is a typical example of electrochemical cell. 

It is designed to make use of the redox reaction reaction between zinc and copper ions to produce electrical energy. 

It can be represented as Zn/Zn2+(1M)// Cu2+(1M)/Cu. 

The left half cell contains zinc metal electrode dipped in ZnSO4 solution. The right half cell contains copper metal electrode in CuSO4  solution. The 

two half cells are connected by a salt bridge. When zinc and copper electrodes are connected by a wire, the following changes takes place. 

• Flow of electrons takes place through the circuit. 
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• Zinc rode loses its mass and copper rod gains its mass. 

• Concentration of zinc in zinc sulphate solution decreases and concentration of copper ions in copper sulphate solution decreases. 

Reactions taking place are, 

At anode:- Zn(s)               Zn2+ + 2e 

At cathode:- Cu 2+ + 2e                  Cu(s) 

The overall reaction is         Zn(s) + Cu 2+                Zn2+  +  Cu(s) 

              c)  

Electroplating Anodising 

a) Object to be electroplated  is made the 
cathode 

Graphite rod or  lead sheet  is the cathode. 
 

b)  Superior metal to be deposited  is the 
anode 

Object to be anodised  is the anode. 

c)  Electrolyte is the solution of the metal to be 
deposited 

         Any oxidising electrolyte. 

 

VI)  a) 

Electro Chemical Series (ECS) OR Activity Series: It is the arrangements of various electrodes in the increasing order of their reduction potential. 

. 

Characterestics of electrochemical series:- 

1. The most active metals are placed at the top of the series. 

2. Metals lying above hydrogen are easily rusted while those below are not easily rusted. 

3. Metals above hydrogen displace hydrogen gas from dilute acids. 

                    Ie Zn+HCl→ZnCl2+H2 

 

4. Elements near the bottom of the series are electronegative. 

5. Metals above in the series will displace a metal below it in its salt solution. 

for Example Zn can displace Cu from CuSO4 solution as shown below 

Zn+ CuSO4 (blue colour) →ZnSO4 (colourless)+ Cu. So CuSO4 cannot store in Zn pot 

 

 

Applications of elecctrocemical series:- 

1. To predict whether a metal will react with acids to give hydrogen gas or not. 

2. To calculate the standard emf of the cell. 

3. To compare the reactivity of the metals. 

 

 b) H2-O2 fuel cell consists of two graphite electrodes with catalysts like Pt or Ag etc. They are placed in aqueous solution  of NaOH or KOH. 

Hydrogen and oxygen gass are bubbled through the electrodes at anode and cathode respectively. 
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Here Anode= H2  & Cathode= O2 & Electrolyte=aq: KOH/ NaOH 

At Anode:2H2+ 4OH-→4H2O+4e   At Cathode:O2+2H2O+4e→4OH- 

Overall reaction: 2H2+ O2→2H2O+Energy 

c)     1)Cathodic protection 

        2)Alloying with other metals 

         3)Modification of environment 

        4)Barrier protection  

        5)Maintaining the purity of the metal 

VII)    a)  (i) Thermo plastic polymers: The polymers whose inter molecular force attraction is in between elastomers and fibres. This polymers can be 

repeatedly  softening on heating and hardening on cooling. 

  Eg: Polyethene, Polypropene, PVC, Poly styrene, Teflon 

(ii)Thermo setting polymers: The polymers once get heated, they become harden then after they cannot be softend on further heating. On heating 

cross links are formed between the polymer chains. 

 Eg: Bakelite, Urea formaldehyde, Melamin formaldehyde 

b)     (i)Soda glass (soft glass) 

• It is a mixture of sodium and calcium silicates 

• The raw materials are Na2CO3, CaCO3 and sand 

• Its formula is  Na2O. CaO.6SiO2 

• Uses: - for making window glass, bottles, jars, dishes etc 

(ii) Safety glass 

• The glass whose broken pieces does not fly apart on breaking. 

• It is prepared by placing a vinyl plastic with adhesive between two glass sheet. 

• Uses:- for making window shield for automobiles and aircrafts 

c)        . 

1) They have high chemical inertness. 

2) They have low porosity. 

3) They have low thermal expansion. 

4) They have low electrical conductivity. 

5) They have high mechanical strength 

VIII) a) Two types 

1)Addition polymers: The polymers are formed by the repeated addition reaction monomers.  The monomers are  double or triple 

bonded compounds. During the polymerisation nothing will be eliminated.  

                Eg: Polyethene, Poly propene, PVC, Natural Rubber, Buna-S, Buna-N, Teflon 
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          2)Condesation polymers: The polymers are formed by the repeated condensation reaction of monomers. The   monomers are bi 

functional or tri functional compounds. During the polymerisation small molecule like H2O, HCl, CH3OH etc are eliminated. 

                Eg: Nylon-66, Bakelite, Terylene (Poly ethylene teriphthalate) 

 

 b) Optical fibres are transparent flexible fibre made up of glass or plastic.It include a transparent material is surrounded with another transparent 

material with low refractive index.Its diameter is slightly thicker than human hair 

Advantages of optical fibre: 

• It reduce the electromagnetic interference in data- tele communication. 

• Light passing through the optical fibre by the phenomenon of total internal reflection. 

 

Uses of optical fibre: 

• Optical fibre cable (OFC) used in Tele communication. 

• It is used in sensors to measure temperature, pressure etc 

• It used as light guides in medical field 

c) Borosilicate glass (Pyrex glass) is a mixture of sodium aluminium borosilicate.It can withstand in high temperature.It have low coefficient of 

expansion 

Uses: - for making laboratory glassware,  television tubes, kitchen wares, industrial pipe lines for corrosive liquid. 

IX     (a)   primary fuels:  The fuels which are available in nature   

                                      eg: wood, coal, petroleum etc 

 secondary fuels: The fuels derived from primary fuels    

                                      eg: kerosene, diesel, LPG etc  

  (b)   Methods to prevent water pollution:- 

           1. Reduce the use of pesticides and fertilizers 

           2. Proper sewage treatment and management 

           3. Avoid direct dumping of wastes into water system 

                 Water pollutants:- 

         1.   Agricultural wastes:- The overuse of pesticides and fertilizers can cause water pollution. 

         2.  Industrial effluents:- The effluents discharged from factories can cause water pollution    

    (c)   Petrol : Mixture of pentane, hexane, heptanes & Octane. CV is 11250Kcal/Kg. It is used as a fuel for internal combustion engine for 

automobiles.  

Kerosene Oil: Mixture of decane & hexadecane. CV is 11000Kcal/Kg.  It is used in stove, as jet engine oil etc 

Diesel : Mixture of pentadecane & Octadecane.CV is 10350Kcal/Kg. Used as a fuel in Diesel Engine.  

 

X       (a)  Nuclear Fuel: These are the radio active substances from which  energy obtained by the nuclear fission or nuclear  fusion reaction  

                                       Eg:- Uranium, Thorium, Plutonium etc. 

   (b) Photochemical smog:-  The smog formed from the action  unsaturated hydrocarbons and  nitrogen oxides, peroxy acetyl nitrate etc  exhosted 
from automobiles and factories. 
Effects of photochemical smog:  
1) Irritate the nose and eyes  
2) Reduction in visibility 
3) Damage to vegetation.   
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  (c)  Coal formed approximately million years ago from the remains of woods and other vegetations. The remains of the woods were trapped on the 

bottom of swamps or wetland, accumulating layer after layer and by the decaying of millions of years creates a dense material called 

peat. 

Peat is dark brown soil like partially decayed plant material. It is used as fuel in some areas. After years of decaying peat is altered to 

the lignite. 

Lignite is the lowest quality of coal. It has a carbon content around 60% - 70%. It is used for steam electric power generation. By the 

years of decaying lignite is altered to bituminous. 

Bituminous is the intermediate rank of coal. The carbon content of bituminous coal is 70% - 80%. It is used as fuel and raw material for 

different chemicals. On decaying bituminous coal is altered to anthracite.  

Anthracite is the highest rank of coal. It is hard, glossy rock has highest heating value and highest carbon content. 
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