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I)       PART - A 
 

1. Water which does not give lather readily with soap is called Hard water.  

The reason for hardness is the presence of  bicarbonates, chlorides and sulphates of 
Ca and Mg in the water. 
 

2. Water is colourless, odourless and tasteless liquid. 
 

It freezes at 00C and boils at 1000C 
 

3. Platinum act as the positive catalyst in the manufacturing of H2SO4 (Contact process) 
 

4. Due to the buffer action of human blood. 

 

5. It is a homogeneous mixture of two or more elements in which one should be a 

metal. 

In the manufacturing of steel carbon is added to the iron to increase the hardness 
and to resist the corrosion. 
 

II)      PART – B 

 
1. Important features of solid catalyst 

a) Activity:It is the capacity of catalyst to increase the speed of chemical 
reaction.                         
                                                   Pt 

Eg:      2H2 + O2             →            2H2O 
 
 This reaction take place much faster in the presence of platinum catalyst. That is 
the activity of platinum 
 
b)  selectivity:  It is the ability of catalyst to direct the chemical reaction to form a 

particular product.                         
 
Eg:                         Cu                                                                  Ni 
                           CO + H2 →     HCHO           ,                CO + 3H2     →     CH4 + H2O 
 



 

 

In the above reactions the reactants are same but the selectivity of ‘Cu’ catalyst 
is formaldehyde(HCHO).  but the selectivity of ‘Ni’ is methane and water.  
 

2. Bronsted  theory of acid and base  
According to this concept acid is the proton doner and base is the proton 
accepter. 
 
Eg:                     HCl   +   H2O     →        H3O+     +     Cl- 

Acid       base 

 
 Conjugate acid – base pair 
 
a) HCl and Cl- 
b) HNO3  and  NO3

- 

c) NH3   and   NH4
+ 

d) CH3 COO-   and   CH3COOH 
3. Application of  PH 

 To find out the nature of the medium 

 Chemical industry: The effluents from chemical factories should be 

neutralizing before they discharging to river. Because they are either acidic 

or basic 

 In agricultural field: Here PH of soil is very important. Lime is added if PH is 

too acidic and gypsum is added if it is too basic 

 In textile industry: acidity of water  used for bleaching cotton  is harmful. 

So they should control 

 Selection of PH can reduce Corrossion 
 

pH of  0.01M H2SO4  

H2SO4        →   2 H+  + SO4
2- 

 2[H+] = 2 X  0.01M       =   0.02M 

          pH = - log [H+] 

= -log (0.02M) 



 

 

      pH = 1.699 
 

4. Carbon Nano Tube (CNT):   

The nano structure of carbon which  seemed to be formed by rolling the  

graphite sheet  in to cylindrical shape . 

  Properties of CNT:  

1)Very strong         

2) Have high Tensile strength    

3) Have high  Young’s modulus                    

4) Have high electrical conductivity  

5) Have high thermal conductivity 

 

5. a. Disadvantages of hard water in Boilers 

1. Cause scale formation: - Hard water cause a hard deposit on inner walls of 

the boiler called scale. It act as heat insulator and cause wastage of energy.  

2. Cause explosion of  boiler due to cracking of scale.  

3. Cause corrosion of the boiler because of the formation of HCl  

b. Sterilization 

It is the process of destroying of disease causing bacteria and micro 

organism  from the water. 

    Methods for  sterilization 

i. Chlorination 

ii. Using bleaching powder 

 



 

 

6. Fusion method 

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 and allowed to 

cool slowly and then Solid alloy is obtained. 

 

 
 

  Composition of Brass      Cu  60% ,  Zn  40%   

7. Physical properties of metals 

1) Thermal conductivity:- ability to conduct heat. 

2)Electrical conductivity:- ability to conduct electricity. 

3)Malleability:- They can be beaten to thin sheets. 

4)Ductility:- They can be drawn into wires. 

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

PART – C 

III)     a) Differences between atom and molecule 

Atom Molecule 

Smallest particle of an element 

May or may not exist in free state 

Indivisible by chemical means 

Directly take part in  reaction 
Eg:  H- atom, O- atom  
 

Smallest particle of substance 

Can exist in free state 

Divisible by chemical means 

Cannot directly take part in reaction 
Eg: H2O, CO2 



 

 

b) Applications of Nano material  

•   Act as a better catalyst due to its large surface area.   

• Can detect & locate tumors accurately   

• Used to make biocompatible joints, bones, arteries etc  

• DNA mapping of new born baby can take quickly   

• Can deliver right amount of medicine to exact spot of the body 

c)   i) Promoter 

    The substance which increase the activity of the catalyst is called Promoter 

(catalyst of catalyst) 

   Eg: Molebdenum act as promoter for Iron catalyst in the Haber’s process 

                                                          Fe (Mo) 

                                       N2 + 3H2          →            2NH3 

   Eg: Asbestos act as promoter for Platinum catalyst in Contact process 

                                                         Pt (Asbestos) 

                                        2SO2 + O2          →            2SO3 

  ii)Poison 

     The substance which decrease the activity of the catalyst is called Poison 

    Eg: Hydrogen sulphide (H2S) act as poison for Iron catalyst in the Haber’s  

process 

                                                         Fe (H2S) 

                                      N2 + 3H2          →            2NH3 

Eg: Arsenious oxide (As2O3) act as poison for Platinum catalyst in Contact process 



 

 

                                                          Pt (As2O3) 

                                2SO2 + O2          →            2SO3 

IV)     a)  Applications of CNT  

• Act as the strengtheners of composite materials.  

• Act as a molecular level test tube or capsules for drug delivery. 

• Used as electrical conductor or semiconductor.  

• Used as heat conductors without energy loss. 

• Used in Atomic Force Microscopy (AFM) for DNA analysis.  

b)  i) High Pressure Carbon monoxide Deposition method  (HiPCO) 

In this method carbon monoxide gas (CO) with  Iron (Fe) catalyst are heated in a 

chamber at high pressure. By the action of Fe catalyst the C-O bond in the carbon 

monoxide breaks into carbon and oxygen. These carbon atoms bind together to 

form carbon nano tube. 

ii) Chemical Vapor Deposition Methode(CVD) 

In this method hydro carbons like methane or acetylene with  Iron (Fe) catalyst 

are heated in a chamber. By the action of Fe catalyst the C-H bond in the hydro 

carbon breaks into carbon and hydrogen. These carbon atoms bind together to 

form carbon nano tube. 

c)  i) Homogeneous catalysis 

In a catalysis the reactants and catalyst are in same phase, it is called 

homogeneous catalysis. Phase means solid or liquid or gas. 

  

Eg:  Oxidation of SO2 with oxygen in the presence of nitric oxide catalyst. 

                                                             



 

 

                                 NO(gas) 

2SO2(gas) + O2 (gas)          →            2SO3 

 Eg: Hydrolysis of Ester in the presence of sulfuric acid catalyst. 

                                                    H2SO4 (liquid) 

 CH3-COO-CH3(liquid)  + H2O(liquid)      →      CH3-COOH  + CH3-OH 

ii) Heterogeneous catalysis 

In a catalysis the reactants and catalyst are in different phase, it is called 

heterogeneous catalysis. Phase means solid or liquid or gas. 

  Eg:  Iron catalyst in the Haber’s process 

 Fe (solid) 

                          N2 (gas) + 3H2 (gas)→      2NH3 

 Eg: Platinum catalyst in Contact process 

                                                                   Pt (solid) 

                          2SO2 (gas) + O2 (gas)      →       2SO3 

V)  a)  Neutralization is the reaction of acid and base form salt and water. 

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

OH-  from base form water 

Ex: H+ + OH-H2O 

According to Lewis concept Neutralisation is the reaction of Lewis acid with Lewis 

base form corresponding  products 

Ex:  1) NH3 + BF3  NH3BF3 

      2) H+ + OH-H2O 

b) Consider dissociation of water H2O H+ + OH- 



 

 

Here Kw = [H+] [OH-]    ……………(1)                                                                                  

 where    [ ] represent the concentration 

Ie Kw is the product of  concentration of H+   and OH-  ions   in water which 

is known as ionic product of water. 

It was experimentally found that at 250C [H+ ]=[ OH- ]=10-7 mol/ litre 

So from (1),     Kw=10-7 X 10-7 mol/ litre  at 250C 

 OR      Kw = 10-14 moles2 /littre2 

OR    [H+] [ OH] =  10-14                                                                                 

c)  (i)  Molarity= w   X   1000                                              

                                m       V in ml                                          w = 4.9 g 

                            = 4.9  X 1000                                              m =98  g 

                               98       500                                               v = 500 ml 

                               =  0.1 M 

          Normality = w   X   1000                                            E = 49 g  

                                m       V in ml   

                      =   4.9  X 1000 

                            49        500 

                         = 0.2  N 

 (ii)        Molarity= w   X   1000                                              

                                     m       V in ml                                            w = 5.3 g 

                                = 5.3  X 1000                                              m =106 g 

                                 106       500                                                v = 500 ml 



 

 

                              =0.1  M 

          Normality = w   X   1000                                              E = 53 g  

                                m       V in ml 

                          

                       =   5.3  X 1000 

                            53        500 

                         = 0.2 N 

 

VI)   a)   Buffer solutions are  solutions  which resist any change in pH when small amount  

of acid or base added to it. 

  Eg: Blood 

 There are two types of buffer solutions.  

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  

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.  

  Eg:NH4OH + NH4Cl  

b)   (i)         HCl will ionise into H+ & Cl- 

                     HCl        H+    +    Cl- 

        ie 1 M of HCl will  give 1 M of H+ & 1 M of Cl-. 



 

 

        Therefore 0.01 M of HCl will  give 0.01 M of H+ & 0.01 M of Cl-  

                So [H+] = 0.01 M 

                       pH = - log [H+] 

                             = - log 0.01 

                             = 2 

   (ii)      NaOH  will ionise into Na+ & OH- 

                     NaOH       Na+    +  OH-  

        ie 1 M of NaOH  will  give 1 M Na+ & 1 M OH-  

      Therefore 0.01 M of NaOH  will  give 0.01 M of Na+ & 0.01M of OH-  

                So [OH-] = 0.01 M 

                       pOH = - log [OH-] 

                               = - log 0.01 

                               = 2 

      pH + pOH = 14  

                    pH  = 14  -  pOH  

                     = 14- 2 

                          =12 

 

    c)  Indicator is the substance added to the conical flask to know the end point. It   

shows colour change in a particular PH range.   

  Eg:  Methyl orange,  phenolphthalein, methyl red etc  

                  (i) HCl X Na2CO3 



 

 

 Its strong acid weak base titration 

 PH range at the end point is 3.5 to 7.5 

 Methyl orange can be used as an Indicator  

 

(ii) CH3COOH X NaOH  

 Its weak acid strong base titration 

 PH range at the end point is 6.5 to 10 

 Phenolphthalein can be used as an Indicator. 

 

VII)   a)  Ion exchange method 

 

 

The process contains two chambers.    

                         1) Cation exchanging chamber     2) anion exchanging chamber. 

 Hard water is passed to the first chamber ,where the cation exchanging resin      

(E-H) exchange the all cations (Ca2+, Mg2+) from the water. 

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

             The water next passed to the second chamber,where the anion 

exchanging resin(E-OH) exchange the all anions ( Cl- , SO4
2- ) from the water. 



 

 

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

                                          2 H+   +   2 OH-       →     2 H2O 

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

b) Advantages of reverse osmosis 

 It can remove ionic, non ionic, and colloidal particles 

 Capital cost is less 

 Maintenance cost is only for the replacement of membaranes 

 Water supply almost continuous. 

c) Potable Water: 

 The water which is safe to drink and need not be pure like distilled water is called 

potable water. 

Characteristics of potable water: 

 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, NH3etc 

 It should be free from suspended impurities. 

 Its pHshould be in between 6.5 to 8.5  

 

VIII )  a)  Desalination of salt water: 

The process of removing salts like NaClfrom the saline water is called 

desalination. 

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 semipermiablemembarane. 



 

 

 

 

b) Temporary Hardness 

It is due to the presence of  bicarbonates of  Ca and Mg in the water. 

Yes. The remaining solution is soft water.  When calcium bicarbonate solution get 

boiled, the soluble calcium bicarbonates become insoluble calcium carbonates, 

which on filtering we get soft water. 

 Ca(HCO3)2      →      CaCO3 ↓   + H2O +CO2 ↑ 

c) Production of potable water 

 

Water is passed through the screening tank where soil, gravels etc removed by 

the help of bar screen or mesh screen. In the settling tank water kept undisturbed 

for few hours, and add coagulants like alum, ferrous sulphate etc. the suspended 

particles get settle down. Then the water is passed through the filtration tank and 

followed to the chlorination tank. Here chlorine gas or bleaching powder is used 

as sterilizer.  



 

 

 IX)     a)  

              1.  To increase the resistance to corrosion:-Pure iron can be easily 

corroded,but steel is not corroded 

 2.      To increase the hardness of the metal:-Pure iron is soft, but steel is hard 

 3.     To lower the melting point of metal and to make it more fusible:- Melting 

point of solder(Pb & Sn) is 180°C,which is lower than that of Pb and Sn. 

        4.     To modify chemical reactivity of metal:- Fe reacts with acids, but steel 

resists the attack by   acids. 

 5.. To modify colour 

Cu(red) + Zn(Silver white) -→ Brass (yellow) 

b)                 Advantages of powder metallurgy:- 

 Good surface finish is obtained 

 Life of component parts is longer. 

     Limitations of powder metallurgy:- 

 Toxicity: Metal powders are toxic. 

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

 

c)  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) Quenching :- Steel is heated to above critical temperature (1123K) and 

suddenly cooled in oil or in water. This makes steel hard. 



 

 

Quenching increases  

 Strength 

 Resistance to wear 

3) Tempering:- Process of heating of quenched steel below critical temperature 

for some time and cooling it slowly. This will 

 Decrease hardness 

 Decrease brittleness 

4) 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  

X)    a)    

1. Phosphorous:- it makes steel cold short.(brittle at room temperature) 

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

3. Nitrogen:- makes steel hard and undesirable for working operations 

4. Oxygen: cause fracture under load. 

5. Manganese:- it makes steel harder and brittle. 

 

b)  

Uses of powder metallurgy:- 

 Filaments of electric bulb 

 Electric clocks and sewing machines 

 Bearing for automobiles, clutches etc 

 Parts of gas turbines 

 Surgical implants 

 Refractory metal composites 

 



 

 

 c) 

  Powder Metallurgy is 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. 

 In this a metal is obtained in a powder form. 

 The powdered form is taken in a mould and mixed with another powdered 

element. 

 Applying high pressure and temperature below its melting point, the article 

of desired shape is obtained. 

Powder metallurgy involves the following steps. 

1. Atomization. 

2. Chemical mixing or blending. 

3. Compacting. 

4. Pre sintering. 

5. 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. 

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

 

 

 

 

 
 

 
 
 

 

 


