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PART A 

      I)     1)  Bohrs orbit are called stationary state because as we know that if an object moves in circular path it will lose energy.   But according to Bohr, electrons 

which are moving in the circular path does not lose energy. If electrons lose energy they will fall into nucleus and get burnt. 

             2)  Weak electrolytes:  acetic acid, oxalic acid 

                   Non electrolytes:- sugar, kerosene. 

    3)  It reduce the electromagnetic interference in data- tele communication. 

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

                    4)  Minimise the use of fossil fuels ,use renewable energy sources 

                    5)  Contamination of the environment by harmful substances is called pollution 

                         The harmful substances which cause pollution are called pollutants 

 

PART B 

II)    1) (a) An atom may have large no of orbital’s. All these are distinguished based on their size, shape, orientation in space etc. All these characteristics of an   

orbital is expressed in terms of a set of numbers called quantum numbers. Quantum number is a set of 4 numbers with the help of which we can get 

complete information about all electrons in an atom. 

The set of quantum numbers are  

     i) Principal quantum number, n :-  Main energy levels in an atom are represented by principal quantum number 

     ii) Azimuthal quantum number, l :-  It defines the shape of the orbital 

    iii) Magnetic quantum number, m:- It give orientation of electron in space 

    iv) Spin quantum number, s:- Used to account for the spinning of electron about its own axis. 

  (b) Ionic compounds conduct electricity by movement of ions.  Bt in  solid NaCl ions are fixed in their position and not free to move. So it’s a bad    

conductor of electricity. 

 

2)  (a) The conditions of corrosion are, 

             (i) presence of moisture 

             (ii) presence of impurities 

      (iii) presence of gases 

      (iv) presence of electrolyte 

(b) Secondary cells are galvanic cells which can be used again and again by recharging. In this a reversible redox reaction is taking place and can be 

repeated several times. 

       Eg:- Mercury cell, Ni-Cd cell 

 

3) (a)      (i)  Bakelite :- Monomer– Phenol & formaldehyde 

                               Uses -  Making switches,  making computer discs 

  (ii) PVC        :-  Monomer–  Vinyl chloride 

                                Uses -   Making waterpipe, making rain coat 

(b) Catenation is the self linking property of atom of an element to form long chains, branched chains and structures. 

Eg:- Carbon. Silicon 

4)    (a) Cracking is the breaking up of less volatile, larger molecules of hydrocarbon into more volatile lower  molecules of hydrocarbon. Different Crackings 

are,  

               (i)Thermal Cracking: Cracking done at high temperature( about 770K) and pressure. 

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

            Advantages of catalytic cracking:- (i) carried out at low temperature and pressure 

                                                   (ii) sulphur content of the product is less 

(b)   (i) acid rain can cause damage to buildings    

       (ii) can affect crops 

 

5)  (a) The bond formed by mutual sharing of electrons is known as covalent bonding. Both atoms involved in covalent bond contribute electron and share  

the electron equally.The shared electron become common for both atoms and thus both atoms attain noble gas configuration. 
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  When two atoms share two or more electron pairs, the bond formed is called multiple covalent bond.  

  When two atoms share two electron pairs, the bond formed is called double bond. 

          Eg: Oxygen molecule 

               O  +   O                        O=O                               

   When two atoms share three electron pair, the covalent bond formed is a triple bond. 

          Eg: nitrogen molecule. 

                N  +    N              N ≡N  

(b)  s orbital is non directional. 

 

6)  (a)     (i) Functional group is an atom or group of atoms which determines the properties of that organic     compound. 

                          Eg:- -OH :- Alcohol 

                                 -C=O :- Ketone 

        (ii) The compounds  having same molecular formula but different structure and  properties are called Isomers and the phenomenon is called 

Isomerism 

  (b)     (i) The use of super critical carbon dioxide(liquid) as green solvent. 

        (ii) Replacing organic solvents with water. 

 

7)  (a) Fuel cell is a galvanic Cell in which energy produced during the combustion of fuels like CH4, H2 etc are directly converted to electrical energy. 

  Eg: H2-O2 fuel cell, Methanol – O2 Fuel cell 

      Advantages:  (i) Cause no pollution           (ii) High efficiency  

(b) Zinc is more reactive than copper. Therefore zinc can displace copper from its salt solution. If copper sulphate solution is stored in zinc pot, zinc will 

displace copper from copper sulphate solution. Hence copper sulphate solution cannot be stored in zinc pot. 

 

PART C 

III)     a)  

 

 

    

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 

   Given an electron with velocity, v =103 m/s 

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

                            mass of electron ,m =9.1 X10-31 kg 

                   Therefore de-Broglie wavelngth , λ = h/mv 

                                                                           = 6.625 X 10-34           = 7.28 X10 -7 m 

                                                                                 9.1 X10-31  X 103 

 

 b) Hund’s rule of maximum multiplicity deals with filling of  orbitals belonging to the same subshell ie degenerate orbitals. This states that “electron 

pairing in orbitals of the same subshell does not take place until each orbital is singly occupied”. 

            Eg:-(1) Nitrogen ,N  

                        Atomic no:- 7 

                        Electronic configuration:- 1S2 2 S2 2P3 

                         Here 1Sand 2S orbital are completely filled with 2 electrons each. But the three electron of the 2P orbital will have the configuration             

2Px1 2Py12Pz1. Electrons occupy all the available orbital of same energy before they pair up. 

                  (2) Oxygen, O 

                         Atomic no:- 8 

                         Electronic configuration:- 1S2 2 S2 2P4 

                        Here 1Sand 2S orbital are completely filled with 2 electrons each. But the three electron of the 2P orbital will have the configuration      

2Px2 2Py1 2Pz1. Electrons occupy all the available orbital of same energy before they pair up. 

                                                   

λ = h/mv 
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c)  Merits of Bohr model of atom:- 

(i) It explains the stability of the atom 

(ii) It can explain the line spectrum of hydrogen. 

     Demerits of Bohr model of atom:- 

               (i) Could not explain the spectra of multielectron atoms. 

               (ii)Could not explain fine structure of line spectrum of hydrogen atom 

    IV)    a) Aufbau principle was proposed by Neils Bohr. The word aufbau means building up. 

    It states that “ In the ground state of an atom,electrons occupy the available orbitals in the order of    increasing energy.” In other words   

electrons first occupy the lower energy levels available to them and enter   into higher energy orbital only when the lower energy orbitals are filled. 

    Electronic configuration of  sodium, Na (Z- 11)= 1S2 2S2 2P6 3S1 

    Electronic configuration of  potassium, K (Z- 19) = 1S2 2S2 2P6 3S2 3P6 4S1 

b) An orbital is defined as a three dimensional space around the nucleus where probability of finding electron is maximum.  

 

                                                                                                                      Shapes of  p orbitals 

 

c)  The main postulates of  Bohr theory are 

1. The electron in a hydrogen atom revolves around the nucleus only in certain fixed, concentric, circular paths called orbits. 

2. Each orbit is associated with a definite amount of energy. Therefore these orbits are also called as energy levels or we can say energy is 

quantised. 

3. The angular momentum of an electron is also quantised or it is an integral multiple of h/2π. 

                              Angular momentum, mvr = n h/2π. 

4. The electron present in lower energy level may revolve tnrough the orbit continuously without losing or gaining energy. Therefore orbits 

are also called as stationary energy levels. 

5. When the electron gains energy it will jump to an outer orbit.  When it loses energy, it will fall to a lower orbit. 

6. The difference in energy is given by the equation ∆E=E2-E1 = hϑ Where E2 & E1 are the energies of electron in the higher energy level and 

the lower energy level respectively and ϑ is the frequency of radiation emitted or absorbed. 

 

    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) Zn(s) +Ni2+
(aq)                 Zn2+

(aq) +Ni (s)   

      Cell notation:- Zn/Zn2+//Ni2+/Ni 

     Anode:- Zn               Zn2+ +2ē 

    Cathode:- Ni2 +2ē              Ni 

         Emf= Ecathode – E anode 

                           = -0.25-  -0.76= 1.01 V 
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c) It is the slow destruction of metal due chemical or electrochemical attack by its environment. 

    Two types of corrosion are there 

        (i) Wet or electrochemical corrosion 

         (ii) Dry or chemical corrosion 

                   Under ground iron pipes are  protected by  sacrificial protection.This involves the coating of the surface of iron with a layer of zinc and this prevents 

the loss of electrons from iron.  Zn loses electrons in preference  to iron and goes into ionic state.  With the passage of t ime, the covering metal gets 

consumed. Bt as long as it is present on the surface of iron,it will protect iron from rusting and does not allow to corrode. The process of coating of 

zinc on iron is known as galvanization. 

   VI)     a) Applications of Electrolysis are 

 1) Electroplating  

 2) Refining of metal ( Purification of metal) 

 3) Manufacture of chemicals like NaOH, Cl gas etc.      

 4) Determination of equivalent weight  by using Faradays second law of electrolysis                                                 

 5) Anodising                                 

 6)  Electrometallurgy. 

Electrolytic cell Electrochemical cell 

1. Non spontaneous redox reaction occurs 1. spontaneous redox reaction occurs 

2. reaction is carried out in single container 2. reaction is carried out in separate containers 

3. electrical energy is required for the reaction 3. electrical energy is produced after the reaction. 

4. Salt bridge is not used 4. Salt bridge is used 

5. Electrical energy is converted into chemical energy. 5. Chemical energy is converted into electrical energy. 

 

            c)  In electrochemical corrosion one part of metal act as  anode & other part as cathode. Electrolyte is moisture containing CO2, DO etc. Anode gets 

oxidised and wasted. 

At anode: M→ Mn++ ne  At cathode: O2+2H2O=4e →4OH- ( ie O2 Reduced) 

    The above two products diffuse through conducting media & form corrosion product as shown below 

nOH- +Mn+→M(OH)n 

     Eg:- Rusting of iron:- 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. It is an electro chemical process.  

• In rusting, a galvanic cell is set up between two dissimilar parts of the same metal iron. 

• The part of iron in contact with water acts as anode and other part in contact with air acts as cathode. 

• Anodic iron oxidises to Fe2+ 

• Oxygen at the cathode changes to OH- by reduction. 

The electrons released at anode will move to cathode through the metal. 

• Fe2+ and OH- combine together to form Fe(OH)2 which then oxidises to Fe(OH)3. 

    Fe2+ + 2OH-             Fe(OH)2 

   4Fe(OH)2 + O2 +2H2O              4Fe(OH)3 

The product Fe(OH)3 is rust and it corresponds to Fe2O3.XH2O 

     The overall reaction is an electrochemical reaction. 

2 Fe(S)  + O2 +4H+(aq)            2Fe2+ + 2H2O(l) 

VII)   a) 

   VII)    

 

 

 

 

 

 

 

 

 

Organic Compound Inorganic Compound 

• Found in Living things(plants & animals) 

• Large in number 

• They are Volatile and  inflammable 

• They are Covalent compounds 

• Reactions are slow 

• Generally soluble in nonpolar solvents like benzene 

 

 

• Found in non living things like minerals. 

• Small in number  

• Generally non Volatile and nonflammable 

• They are Electrovalent compounds 

• Reactions are fast 

• Generally soluble in polar solvents like water 
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b) The materials which can withstand in high temperature without softening, melting or deformation are known as refractories. They  are used for the       

linings of furnace, crucibles and tanks. 

            Eg: Alumina , Silica, Magnesia, Carborundum. Etc 

   Three types of refractories are,   

(i) Acid refractories:     These are not reacted with an acid but easily reacted with a base 

                                  Eg: Alumina, Silica 

(ii) Basic refractories:    These are not reacted with a base but easily reacted with an acid 

                                  Eg: Magnesite, Dolomite 

(iii) Neutral refractories:  These are not attacked by slightly acidic or basic materials 

                                  Eg: Chromite, Graphite 

 

c)  Number 6 in Nylon -6 and  Nylon -6,6 indicates the number of carbon atoms present in the monomers. Nylon 6 is made from the monomer 

caprolactum having 6 carbon atom. Nylon 6,6 is comprised of two monomers, hexamethylenediamine and adipic acid each providing 6 carbon atoms. 

 

     VIII)   a)  

Saturated compounds Unsaturated compounds 

• Compounds contains Carbon – Carbon single bond 

only 

• Less reactive 

• Not decolourise Baeyer’s Reagent(Alkaline KMnO4) 

• Not decolourise Bromine water 

             Eg:CH3-CH3 ,  CH3-CH2- CH2-CH3 

• Compounds contains Carbon – Carbon double or 

triple bond 

• Highly  reactive 

• Decolourise Baeyer’s Reagent(Alkaline KMnO4) 

• Decolourise Bromine water 

             Eg:CH2=CH2,  CH≡CH   

 

 b) Monomer of natural rubber is isoprene ( 2-methyl -1,3 butadiene). 

    The intermolecular force of attraction between the polymer chains in the natural rubber is week. So natural rubber do not have straight chain but     

have coiled structures. Vulcanization improve the physical properties of rubber.Vulcanization is the process of heating the natural rubber with 3% – 5% 

Sulphur. Sulphur forms cross links between the polymer chains of natural rubber. 

Merits of Vulcanization: 

• It increase the elasticity and tensile strength 

• It increase the resistance to rubber oxidation, abrasion  

c)  No of organic compounds are large in number because of uniqueness of carbon. Uniqueness of carbon is due to  

         (i) Catenation:  It is the self linking property of carbon atom to form long chains, branched chains and rings structures. 

         (ii) C-C bond strength: When compared to Si-Si, S-S, N-N, O-O bonds C-C bond is more stronger and stable. 

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

structures. 

         iv)Isomerism: The compounds  having same molecular formula but different structure and  properties are called Isomers and the phenomenon is 

called Isomerism.  

        (v)Multiple bond formation 

 IX)   a)  Qualities of a good fuel are, 

  1)High CV 

  2)Do not produce smoke  

  3)Not produce harmful products like SO2, CO etc 

  4)Easy to transport & storage  

  5)Not undergo combustion by itself 

b)  (i) Green house effect is the phenonmenon of heating up of earths atmosphere due to the absorption of infrared radiations by green house gases   

such as CO2. It is also known as global warming. 

    Earth absorbs visible radiations from sunlight and give out infrared radiations. The greenhouse gases such as CO2 absorbs this IR radiations and get 

heated. This will increase the temperature of the earth like green houses with glass roofs.  

    This can affect world’s climate. It can cause, 

           (1) Melting of glaciers           (2) flooding of coastal planes    (3) variation in rainfall    
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      Greenhouse effect can be controlled by minimising the use of fossil fuels and by planting more trees. 

    (ii)  Acid rain:- 

    Acid rain is the presence of harmful acids in the rain water (pH 5.6 to 3.5) . This happens when air is polluted with oxides of sulphur and nitrogen given 

out from automobiles and industry. These oxides combines with moisture in air to form nitric and sulphuric acids. Sometimes these gases get mixed 

with rain water and fall down as acidrain.  

   Acidrain may cause damages to buildings, statues, trees,crops,water sources and human health. 

   Acidrain can be controlled by,    

(1)Using low sulphur fuels  (2) controlling automobile emissions (3) controlling the release of acidic gases to atmosphere. 

   c) Green chemistry is the new branch of chemistry which promotes the use of chemical processes that minimise the use and generat ion of toxic    

substances harmful to the environment. It is also called sustainable chemistry. 

    The basic principle of green chemistry are 

(i) Minimisation of waste and unwanted side products at source. 

(ii) Complete conversion of raw material into products. 

(iii) Using non-toxic reagents. 

(iv) Use of safe and environment friendly substances 

(v) Use of renewable resources 

(vi) Ensure biodegradability of the products. 

 

     Examples:- 

(i) The use of super critical carbon dioxide(liquid) as green solvent 

(ii) Replacing organic solvents with water 

(iii) Use of aqueous hydrogen peroxide in place of chlorine. 

 

X)  a) Calorific Value (CV) is the quantity of heat ( in Calorie(cal) or Kilo Calorie (Kcal)) liberated by complete combustion of a unit mass or volume of the fuel  

in air/O2  

   It depends on 1) nature of the fuel 2) Relative proportion of the element present etc 

    Unit: Kcal/Kg for solid/ liquid fuel & Kcal/m3 for gaseous fuel . 

   Gross calorific vale is the quantity of heat evolved when unit mass or unit volume of a fuel is completely burnt in excess supply of oxygen and the   

byproducts of combustion are allowed to cool at room temperature. 

    Net calorific vale is the amount of heat evolved when unit mass or unit volume of a fuel is burnt completely in excess supply of oxygen and the 

byproducts of combustion is allowed to escape in the atmosphere.  

  b)  (1) Compressed Natural Gas(CNG): Mainly  contains CH4, Small amount of ethane( about 5%) & propane. CV is in b/w 12000-14000 Kcal/m3. It cause 

no pollution, does not emit any reactive hydrocarbon etc. But its  incomplete combustion cause release of CH4 and cause Green House effect & need 

large fuel tank to store in high pressure( because it is Compressible). It is used as a domestic fuel. 

    (2)Gober Gas or Dung Gas: It is a kind of bio-gas produced by anaerobic bacterial action of cow dung. Biogas is    formed by degradation of biological 

matter by the bacterial action. 

         CH4 = 50-60%, H2=5-10%, CO2=30-40%, N2=2-6%.  

        CV is 1200Kcal/m3. It cause no pollution, has high CV, not poisonous etc. Used as a fuel, for domestic purposes etc 

 

c)                                                                                         FUELS 

       

 

     

 

                  Solid Fuel                              Liquid Fuel     Gaseous Fuel 

            

 

10/Natural                             20/Artificial         10/Natural                  20/Artificial    10/Natural                                  20/Artificial 

    Ex: dung, Peat                Coke, Charcoal       Crude Oil                          Diesel, Petrol     Natural gas                          biogas, water gas 
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