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PART A 

I)   1)  Nano material having the size 1-100nm range ( nm=Nano meter, 1nm=10-9m). Examples for nano 

sized materials are DNA width (2nm), Bucky ball( C60)(1nm), Carbon Nano tube(1.3nm), E-collie 

bacteria. 

     2) A pair of acid and base which differ by H+ ion is known as conjugate acid base pair. 

  Eg:- (a)HCl &Cl-                     (b) H2O & H3O+  

3)              > It can remove ionic, non ionic, and colloidal particles 

 > Capital cost is less 

4)           cast iron : 2-5 % of carbon 

       Wrought iron :     Less than 0.2 % of carbon 

5) Substance added to the conical flask to know the end point. It shows  colour change in a particular 

PH range are called acid base indicators.  

  Eg:  Methyl orange,  phenolphthalein, methyl red etc  

 

PART B 

II)   1) (a) Mix 1kg bleaching powder( CaOCl2) with 1000 kilo liter water.  Here Hypo chlorous acid produced,    
which on dissociation nascent oxygen formed.  Nascent oxygen killed the germs as shown below  

                                                 CaOCl2+H2O     →     Ca (OH)2+ Cl2 

 Cl2+H2O      →      HOCl+H2O ( Hypo chlorous acid) 

 HOCl      →    HCl+[O] 

 [O] + Germs     →      Germs killed  

(b)         > It should be clear and odourless 

  > It should be free from micro organisms like bacteria etc 

> It should be free from dissolved gases like H2S, CO2, NH3 etc and minerals like nitrate( NO3
1-),     

nitrite(NO2
1-) etc 

 



 

2)  (a)   (i)      7 N14                                                  (ii) 17Cl35 

               e = 7                                        e = 17 

               p = 7                                       p = 17 

               n = 7                                       n= 18 

(b) i) Very strong   

      ii) High Tensile strength & Thermal conductivity  

     iii) High  young’s modulus  

3)   (a)  EQUIVALENT WEIGHT OF AN ACID:-    

 It is defined as the amount of acid which contains 1.008 part by weight of ionisable hydrogen 

atom. 

           Equivalent weight of acid = Molecular weight 

                                                                      Basicity  

  

EQUIVALENT WEIGHT OF A BASE:-   

It is defined as number of parts by weight of a base which exactly neutralise one equivalent of an 

acid.  

                        Equivalent weight of a base= Molecular weight 

                                                                                       Acidity  

  (b)  Molarity= w   X   1000                                              

                            m       V in ml                                                              w = 1.57 g 

                       = 1.57  X 1000                                                                 m = 63 g 

                           63         100                                                                  v = 100 ml 

                       = 0.2492 M 

 



 

  4)  (a) Soap contains sodium salt from stearic acid. In soft water, this sodium dissolves easily, but in hard 

water, it binds to the minerals and produces insoluble calcium or magnesium stearate, 

also known as soap scum. 

       

 (b)  

 

 

5)  a)          >   Toxicity: Metal powders are toxic. 

  >   Pyrophoricity:-It means metal powder may become self igniting. 

  >   Explosivity:-Metal powders are highly explosive. 

(b)   

 

6) (a) 1)Acidic Buffer:  

  Acidic buffer is a combination of a weak acid and its salt with a strong base. Its pH is less than 7.  

  Eg: CH3COOH+CH3COONa  

PROPERTY CAST IRON/PIG IRON WROUGHT IRON STEEL 

Magnetisation Cannot be 
permanentlymagnetised 

Easily magnetised 
but not permanent 

Permanently 
magnetised. 



 

   2)Basic  Buffer:  

 Basic buffer is   a combination of a weak base and  its salt with a strong acid . Its pH is 

greater than 7.  

(b)  Ionic product Kw is the product of  concentration of  H+  and OH-  ions   in water. 

                              Kw = [H+] [OH-]                                                                                       

 

7)  (a)  

ATOM MOLECULE 

1. Smallest particle of element 1. Smallest particle of a substance 
2. May or may not have independent 

existence 
2. Have independent existence. 

3. Indivisible by chemical means 3. Divisible by chemical means 

(b)     Duralumin 

         Composition                                                        Uses 

Al   95% 
Cu  4% 
Mn  0.5% 
Mg  0.5% 
 

Making 
aeroplanes,automobile 
parts,pressure cooker etc 

 

PART C 

 

III)      (a)         1) High Pressure Carbon monoxide Deposition method  (HiPCO) :  CO (g) & atoms of 

Iron clusters are heated in a chamber at high pressure. So that Fe breaks the CO molecules 

as C & O2 by acting as a catalyst.This ‘C’ atom   bind with other ‘C ‘ atoms form nano tube 

lattice. O2 react with unburnt CO form CO2 

2) Chemical Vapor Deposition Methode(CVD):  Here CH4 heated in a chamber containing 

Fe as as catalyst at high temperature. So that C-H bond breaks form ‘C’ atom. This ‘C’ atom 

binds with other ‘C ‘atoms form nano tube lattice 

 

 



 

(b)         The 3 subatomic particles are called fundamental particles. 

1. Electron:- 

Charge:    - 1.6022 X 10 -19 C 

Mass:-   9.10939 X 10-31 kg 

2. Proton:-  

Charge:  +  1.6022 X 10 -19 C 

Mass:-   1.6726 X 10-27 kg 

3. Neutron:- 

Charge:-  Chargeless 

Mass:-   1.6747 X 10-27 kg 

 

(c)                >  Can detect & locate tumors accurately   

       >  Nano shell attaching only to cancer shell & destroy tumor   

       > Can deliver right amount of medicine to exact spot of the body  using nano technology 

IV)       (a)  Homogeneous catalysis:- The catalysis in which reactants and catalysts are in same phase. 

        Eg:- (i) NO in the oxidation of SO3 

                       (ii) Hydrolysis of ester in the presence of sulphuric acid. 

 Heterogeneous catalysis:- The catalysis in which reactants and catalysts are in different phase. 

          Eg:- (i) Fe in Haber Process. 

                 (ii) Pt in Contact Process. 

(b)  Promoter:- The substance which increases the activity of catalyst 

   Eg:- (i) Mo for Fe in Haber Process. 

          (ii)Asbestos for  Pt in Contact Process 

Poison:- The substance which decreases the activity of catalyst 

    Eg:- (i) H2S for Fe in Haber Process. 

            (ii)As2O3  for  Pt in Contact Process 

(c)     CNT s are  formed by rolling the sheet of graphite in to the shape of cylindrical tube either 

closed or open at the end 



 

Two varieties of CNT are SWNT (single Walled Carbon Nano tube. It is like a single 

cylinder) and MWNT (Multi Walled Carbon Nano tube, It contains multiple concentric nano 

tube cylinder). 

Based on orientation of lattice, nano tubes are Classified in to three types 1) Arm Chair 

2)Zig Zag and 3) Chiral 

 

(V)  (a)     ArrheniusConcept:-  

      According to this ,  

Acid is a Substance which gives H+ ion when dissolved in water 

              Eg:- HCl, H2SO4 etc. 

                                 HCl         H+   +  Cl- 

       Base is a Substance which gives OH- ion when dissolved in water 

               Eg:- NaOH, KOH, etc. 

                          NaOHNa+ + OH- 

 

According to Arrhenius concept Neutralisation is the reaction of H+ from acid & OH-  from base  to 

form water 

                  ie.  H+ + OH- H2O 

 Lewis Concept:- 

According to this, 

Acid is an electron pair acceptor. 

Eg:-    (i) BF3,BeCl2, MgCl2, AlCl3 and 

          (ii)all positive charged ions like  H+, K+,  etc 

Base is an electron pair donor. 

Eg:-(i)all negative charged ions like OH-, Cl-, F-        

      (ii)any compounds which contain electron  rich atoms  N, O etc like OH-, H2O,NH3 etc 

(b)     (i)  Oxallic acid X sodium hydroxide 

              >  It is a weak acid -  strong base titration 

             > PH change at the end point is 6.5 to 10 



 

                   > Phenolphthalein can be used as an indicator. 

   (ii) Hydrochloric acid X sodium carbonate:-  

             >  It is a strong acid -  weak base titration 

             > PH change at the end point is 3.5 to 7.5 

  > Methyl orange can be used as an indicator 

(c)   Normality is defined as the number of gram equivalents of solute present in one litre of the solution. 

     Normality can be calculated by the equation, 

    N  = w  X 1000    

                                             E           V in ml   

                       Normality = w   X   1000                                                             E = 49 g  

                                              m       V in ml                                                        w = 1.96 g 

                                                                                                                              v = 500 ml 

                                 = 1.96      X  1000 

                                     49               500 

                                     = 0.08 N 

VI)  (a)     (i) pH is the negative logarithm of  H+ ion concentration . 

  Its value vary from 1 to 14.  

         pH = -log[H+]  

   (ii)                 Molarity , M = w   X  1000 

                                                   m         v 

                                              = 5.6  X 1000 

                                                56     500 

                                              = 0.2 M 

        0.2 M KOH will give 0.2 M K+ & OH-  



 

                     So [OH-] = 0.2 M 

                       pOH = - log [OH-] 

                               = - log 0.2 

                               = 0.69 

      pH + pOH = 14  

                    pH  = 14  -  pOH  

          = 14- 0.69 

                          =13.3 

 

 (b)     (i) Standard solution: Solution whose concentration is known 

           (ii) The capacity of a buffer to resist  the change in its pH value is known as buffer capacity.  

It is defined as number of moles of acid or base added to one litre of buffer solution to 

change the pH value by unity.  

  

Buffer capacity, φ = no. of moles of acid or base added to 1 L  

                                                         Change in pH  

  (c)           1)  To find out the nature of the medium.  

         2)  In Chemical industry: The effluents from chemical factories should be neutralised 

before they discharg to river. because they may be either acidic or basic  

 3)  In agricultural field: Here pH of soil is very important. Lime is added if    H is too 

acidic and gypsum is added if it is too basic. 

 4)  In textile industry: Acidity of water  used for bleaching cotton  is harmful. So they 

should be controlled.  

 

 



 

VII)    (a)    Temporary Hardness – It is due to bicarbonates (HCO3 -)   of  Ca and Mg.  

Temporary hardness can be removed by 

(i) By boiling - On boiling the hard water the soluble metal bicarbonates become insoluble metal 

carbonates, which can be removed by filtration. 

                   ie M(HCO3 )2      →      MCO3 + H2O +CO2                                                               Where   M = Ca or Mg 

(ii) Clarke's Process - Required amount of Calcium hydroxide (Ca(OH)2)  added to the water, the 

soluble metal bicarbonates become insoluble metal carbonates, which can be removed by filtration. 

             ie   M(HCO3) + Ca(OH)2   →   MCO3+CaCO3 + 2H2O                                 Where   M = Ca or Mg 

 

b) 

    

 

( c)         Boiling point is 100oC 

           Freezing point is 0oc 

           Density 1g/cc 

           Molar mass 18g 

 

 



 

  VIII)   (a)       (i) Permanent hardness can be removed by ion exchange method . 

The process contains two chambers.    

1) Cation exchanging chamber     2) anion exchanging chamber. 

                                            Hard water is allowed to pass into first chamber , the cation exchanging resin 

exchange the all cations (Ca2+, Mg2+) from the hard water. 

                                                             2E-H + Ca2+          →          E2Ca+2H+ 

                             The water next passed to the second chamber,  the anion exchanging resin 

exchange the all anions ( Cl- , SO4
2- ) from the hard water. 

                                             2E-OH +2Cl-     →     2E -Cl +    2OH- 

                                                                2H+ +2OH-       →     2 H2O 

Soft water will get from the out let of second chamber. 

 

(ii) Regeneration is a process that takes ion exchange resin beads that are exhausted and removes 

ions that have been picked up during the cycle so the resin can continue to be used. 

 

(b) Desalination of salt water: 

The process of removing salts present in water is called desalination. 

One of the method used for desalination is Reverse osmosis 

 

 



 

Reverse Osmosis 

 when a pressure greater than osmotic pressure is applied on the concentrated solution( sea water), 

the solvent (pure water) is forced to move from concentrated solution to dilute solution across the 

semipermiable membarane. 

 

                                   

 

 

 

Advantages of reverse osmosis: 

 It can remove ionic, non ionic, and colloidal particles 
 Capital cost is less 

( c)  

Soft water Hard Water 

 Gives lather readily  with soap 
 Do not contains dissolved impurities 

like        Ca or Mg salt 
 Not form insoluble scum with soap 

Advantages: 
                Used for  
                  cooking, 
                  bathing 
                  in boiler 
                  in  laundry purposes etc 
 
Disadvantages: 

 It dissolve Pb of lead  pipe which 
cause Pb poisoning 

 Do not contain Ca2+, Mg2+ ions 
required for health 

 Does not give lather with soap 
 Contains dissolved impurities like 

HCO3-,  Cl -, SO42- of Ca and Mg 
 Form insoluble scum with soap 

Advantages: 
 Contains Ca2+ and Mg2+ ions 

required for health 
 Does not dissolve Pb from lead 

pipe 
Disadvantages:    
                      It is not Used for  
                                 cooking, 
                                  bathing 
                                 In boiler 
                                In laundry purposes: 
 
 

 



 

(IX)   (a)        1)Annealing:- Process of heating of the metal to  certain high temperature in a furnace and cooling it 

slowly in a controlled manner. The approximate temperature is 760-840°C depending on the type 

of steel. It will make steel 

 Soft and ductile 

 Improves machinability 

 Reduces hardness 

 

2) Tempering:- Process of heating of quenched steel below critical temperature for some time and 

cooling it slowly. This will 

 Decrease hardness 

 Decrease brittleness 

3) Nitriding:_  this is used for obtaining hard surfaces on alloy steel. Steelis heated in presence of 

ammonia at 550°c for 2-60 hours.The atomic nitrogen formed will form hard nitrides.This will 

make steel 

 Very hard 

 Resistant to wear 

 Resistant to corrosion 

 

(b)         Advantages of powder metallurgy:- 

 Good surface finish is obtained 

 Life of component parts is longer. 

 No material is wasted. 

 Complex shapes can be produced. 

 Products with uniform structures are obtained. 

( c )        

 Ductility:- They can be drawn into wires. 

 Weldability:-can be welded together by the application of heat and pressure. 

 Machinability:- Can be easily cut into desired shape by using simple machines 

 Malleability:- They can be beaten to thin sheets 

 

X)    (a)          Defined as art of producing articles from metal powder or a technology of producing metallic 

articles by compacting metal powder in die followed by sintering  

Metal chips are cleaned first and then powdered. Then the following steps are done. 



 

1. Atomization:- The powdered metal is melt and the molten metal is subjected to a stream of 

compressed gas or water. The melt disintegrates to droplets and then into fine powder . An  inert 

atmosphere is provided to avoid oxidation 

Reduction:- Metal oxides can be reduced by hydrogen, carbon or carbon monoxide. 

2.Blending or chemical mixing:- Some additives are added to the smooth movement of the 

powder particles. 

3. Compacting:-Process of converting loose metal powder to well defined mass of particular size 

and shape.The blended powder is taken in a die and is compressed with a top die.. The product thus 

obtained is called green compact. 

4. Presintering:- Process in which binder in green compact is removed.(debinding) 

  Two techniques are available for npresintering. 

(i) Thermal debinding:- Evaporation of the binder takes place. 

(ii) Solvent debinding :- Compact is dipped in a solvent which dissolves the binder. 

5. Sintering:-In this the metal particles bind together. In this, heating of the compact just below the 

melting temperature takes place. 

(b)        Alloy is a homogenous mixture of  two or more elements of which one is a  metal. 

                Fusion method:- 

 

 

 

 Oldest method of alloy preparation 

 The components of alloy are fused together in a melting pot or in a brick lined crucible 



 

 The component with higher melting point is melted first and then with lower melting point 

is added. 

 This is stirred with a graphite rod. 

 Powdered carbon is spread on the surface to prevent oxidation. 

 Mixed well 

 Allowed to cool slowly and then Solid alloy is obtained.. 

 

 

(c)         1. Silicon:- Si increases the strength. 

               2. Sulphur:- makes steel red short (Brittle at red heat) 

 

-------------------------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 


