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2 MARK QUESTION WITH ANSWER 

 
UNIT – I  
 

1. Distinguish between carbonate and non- carbonate hardness.  
Carbonate hardness (or) Temporary hardness 

x It is due to carbonates and bicarbonates of calcium and magnesium. 
x It can be removed by boiling the water. 
x It  is also called as alkaline hardness. 

   Carbonate hardness (or) Temporary hardness 
x It is due to chlorides and sulphates of calcium and magnesium. 
x It cannot  be removed by boiling the water. 
x It  is also called as non- alkaline hardness. 

 
2. What are the disadvantages of scale formation? 

Scale act as thermal insulators. It decreases the efficiency of boiler. Any crack developed 
on the scale, leads to explosion. 
 

3. What is Calgon? How is it functioning in water treatment?  
Calgon is Sodium hexa meta phosphate Na2 (Na4 (PO3)6). 
 This substance interacts with calcium ions foming a highly soluble complex and thus 
prevents the precipitation of scale forming salt. 
2CaSO4 + Na2 (Na4 (PO3)6)           Na2 (Ca2 (PO3)6) + 2Na2SO4 
 

4. What is meant by Phosphate Conditioning? 
Scale formation can be avoided by adding sodium phosphate. It is used high pressure 
boilers.The phosphate react with Ca2+ and Mg2+ salts to give soft sludges Ca and Mg 
phosphates. 
3CaSO4 +2Na3PO4           Ca3 (PO4)2 +3Na2SO4 
 

5. What are boiler compounds? Give two examples. 
Scale forming substances can be removed by adding chemicals directly to the boiler. These 
chemicals are called boiler compounds. 
Examples: Sodium carbonate and sodium phosphate 
i) CaSO4 +Na2CO3          CaCO3 +Na2SO4 
ii) 3CaSO4 +2Na3PO4           Ca3 (PO4)2 +3Na2SO4 

 
6. Mention the units used for expressing hardness of water? 

i)Parts per Million 
ii) Milligram per liter 
iii) Clarke’s degree (oCl) 
iv)  French degree (oFr) 

 
7. What is desalination? 

The process of removing common salt (NaCl) from the water is called desalination. 
 

8. Distinguish between  hard and soft water. 
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Hard water: 
i) Hard water does not produce lather with soap solution. 
ii)It gives wine red color with EBT indicator 
Soft water: 
i) Soft water produces very good lather with soap solution. 
ii) It does not give color with EBT indicator. 
 

9. What is meant by priming and foaming? 
Priming is the process of production of wet steam. 
Foaming is the formation of stable bubbles above the surface of water. 
 

10. What are ion exchange resins? 
Ion exchange resins are long chain, cross linked, insoluble organic polymers with a 
microporous structure. The functional groups attached to the chains are responsible for the 
ion exchange properties. 

 
UNIT-II 
 

1.  Define Electrode Potential or Single electrode potential. 
It is measure of tendency of a metallic electrode to lose or gain electrons, 

when it is in contact with a solution of its own salt. 
 

2.  What are reversible and irreversible cells? Give eg. 
Cells which obey the three conditions of thermodynamic reversibility are 

called reversible cells. 
Cells which do not obey the three conditions of thermodynamic reversibility are 

called irreversible cells. 
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3.  Write any two main differences between electrolytic cells and electrochemical cells. 

Electrolytic Cell Electrochemical Cell 
1. Electrical  energy  is  converted 
into chemical energy 

Chemical  energy  is  converted  into 
electrical energy 

2. The anode carries positive 
charge 

The cathode carries negative charge 

3.  The  cathode  carries  negative 
charge 

The cathode carries positive charge 

 
4.  Define the term Electrochemical cell. 

Electrochemical cell is the one, in which chemical energy is converted into 
electrical energy. 

 
5.  What is standard electrode potential? 

It is the measure of a metallic electrode to lose or gain electrons, when it is in contact 
with a solution of its own salt of 1 molar concentration at 25°C. 

 
     6.State and explain Pilling – Bedworth rule. 

According to Pilling – Bedworth rule, if the volume of the oxide layer is less than  the   
 volume of the metal, the oxide layer is porous and non-protective. 

           Example: 
   Oxides of alkali and alkaline earth metals such as Na, Mg, Ca, etc., 

    On the other hand, if the volume of the oxide layer is greater than the volume of the     
     metal, the oxide layer is non- porous and protective. 

           Example: 
  Oxides of heavy metals such as Pb, Sn, etc., 

 
7. What is hydrogen embrittlement? 

The process of formation of cracks and blisters on the metal surface due to high pressure of 
hydrogen gas is called hydrogen embrittlement. 

 
8. What is pitting corrosion? 

Pitting is a localized attack, resulting in the formation of a hole around which the 
metal is relatively unattacked. Example: 

Metal area covered by a drop of water, sand, dust etc., 
 
9. What is galvanic corrosion? 

When two different metals are in contact with each other in presence of an aqueous solution or 
moisture, galvanic corrosion occurs. 

 
10. What is electroless plating? 

Electroless plating is a technique of depositing a noble metal (from its salt 
solution) on a catalytically active surface of the metal to be protected by using suitable reducing 
agent without using electrical energy. 
 
11. What is differential aeration corrosion? 

Differential aeration corrosion occurs when a metal is exposed to varying 
concentration of oxygen or any electrolyte on the surface of the base metal. 
 

www.studentsfocus.com



12. What is electrochemical corrosion? 
Electro chemical corrosion is the one which occur, 

(i) When two dissimilar metals or alloys are in contact with each other in presence of an aqueous 
solution or moisture. 

(ii) When a metal is exposed to varying concentration of oxygen or any electrolyte. 
 

 

13. What is electroplating? How is Nickel plating done by this method? 
Electroplating is the process in which the coating metal is deposited on the base metal by 

passing a direct current through an electrolytic solution containing the soluble salt of the coating metal 
            Nickel Plating: Ni2+ + H2PO2

- + H2O        Ni + H2PO3
- + 2H+

 

 
14.What is water line corrosion? Explain with an example. 

This type of corrosion occurs when a metal is exposed to varying concentration of oxygen or 
any electrolyte on the surface of the base metal. Here the metal above the water 
is more aerated and becomes cathodic, the part below the water is less aerated and becomes anodic. 
Example: 

Metals partially immersed in a water (or) conducting solution 
 
15. Bold and nut made of the same metal is preferred in practice. Why? 

It is preferred in practice, because galvanic corrosion is avoided due to 
homogeneous metals (no anodic and cathodic part) 

 
16. What type of corrosion will occur to a Zn – Fe couple immersed in an electrolyte? How can it 
be prevented? 

Galvanic corrosion occurs. Zinc (more active or higher in emf series) dissolves in preference to 
iron(less active metal) i.e Zn acts anode and undergoes corrosion and Fe acts as cathode.  It can be 
prevented by providing insulation between the two metals. 

 
UNIT – III 
 

1. What is photo galvanic cell (or) solar cells? 
Photo galvanic cell is the cell one, which converts solar energy directly into electrical energy. 
It consists of a p-type and n-type semiconductors. They are in close contact in each other. 
As the solar energy is available freely and also it is pollution free, in future its utility is very 
important. 

2. What are the general components of nuclear reactor? 
1) Fuel rods 
2) Control rods 
3) Coolants 
4) Moderators 
5) Pressure vessel 
6) Protective shield 
7) Turbine 

 
3. Define Nuclear Fission. With one Example.  

The process of splitting of heavier nucleus into two (or) more smaller nuclei with simultaneous 
liberation of large amount of energy. 
        235         1                                      139            94            1  
  U92

   + n0                      Ba56 + Kr36 + 3n0  + Energy. 
 

4. What is Nuclear Chain reaction?  Give one example. 

www.studentsfocus.com



A fission reaction, where the neutrons from the previous step continue to propagate and repeat the 
reaction is called nuclear chain reaction. 
   

5. Define Fuel Cell. 
Fuel cell is a voltaic cell, which converts the chemical energy of the fuels directly into electricity 
without combustion. In these cells, the reactants, products and electrolytes pass through the cell.  
  Fuel + Oxygen                 Oxidation products + Electricity. 
 

6.  Define Nuclear Fusion.  With one example 
The process of combination of lighter nuclei into heavier nuclei, with simultaneous liberation of 
large amount of energy. Nuclear fusion occurs in sun. 
 
Example: 1H2 + 1H2                   2He4 + Energy 
 

7. What is breeder reactor? 
Breeder reactor is the one which converts non-fissionable material (U238, Th232  ) into fissionable 
material(U235, Pu239  ). 
 

8. What is wind energy? 
Moving air is called wind. Energy recovered from the force of the wind is called wind energy. 
 

9. What are the applications of lithium batteries? 
Button sized Li batteries are used in calculators, watches, cameras, mobile phones, laptop 
computers, ect,. 

10. What are non-conventional energy sources? 
The energy which comes from natural resources such as sunlight, wind, tides, rain, etc., are non-
conventional energy sources (or) renewable energy sources. 

 
UNIT – IV  

 
1. What are abrasives? Give two examples for natural abrasives. 

Abrasives are hard substances used for polishing, shaping, grinding operations. They are 
characterized by high melting point, high hardness and chemically inactive. 
Natural abrasives- Diamond, quartz, corundum, emery. 
 

2. What is emery? 
It is a fine – grained, opaque mineral and black in colour. It consists of 55-75% crystalline 
alumina, 20-40% magnesite and 12% other minernals. Its hardness is 8 on Moh’s scale. 
 

3. Explain moh‟s scale for different abrasives. 
Moh’s scale is a scale, in which common abrasives are arranged in the order of their increase ii 
hardness.  
 
 

4. Define refractoriness of a refractory. 
It is the ability of a material to withstand very high temperature without softening or deformation 
under particular service condition. It is expressed in terms of pyrometric cone equivalent. 
 

5. How Zirconia bricks are manufactured?  
  Zirconia bricks are prepared by mixing zirconite mineral (ZrO2) with colloidal zirconia or 
alumina as binder and finally heated to 1700oC. Small amount of MgO or CaO is added as 
stabilizer because mineral zirconite undergoes volume changes on heating and cooling. 
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6. What is meant by thermal spalling? 

Thermal spalling is the property of breaking, cracking or peeling off a refractory material under 
high temperature. 
 

7. Define the term “Setting” and „hardening of cement. 
Setting : It is defined as the stiffening of the original plastic mass,due to the formation of 
tobermonite gel. 
 
Hardening: It is defined as the development of strength due to formation of crystals. 
 

      8. Give an important use of crookes glass. 
           Optical glasses are used for making lenses. 

 
 

UNIT – V  
 

 
1. Define Gross and Net calorific value . 

Gross calorific value (G.C.V) is defined as the total amount of heat produced, when a unit 
quantity  of the fuel is completely burnt and the products of combustion are cooled to room 
temperature. 

Net  calorific  value (N.C.V)  is defined  as the  net  heat  produced,  when a unit 
quantity of the fuel is completely burnt and the products of combustion are allowed to escape. 

 
2. What is knocking? 

Knocking is a kind of explosion due to rapid pressure rise in petrol engine. It can be reduced 
by adding TEL (Tetra Ethyl Lead) 

 
 
 
 

 
3. Write down the composition of Producer gas. 

 

Constituents Percentage (%) 
 

CO 30 
 

N2 51 - 56 
 

H2 10 – 15 
 

CO2+CH4 rest 
 

 

4. What is meant by refining of Petroleum? 
            The process of removing impurities and separating the crude oil into various fractions     
        
      having different boiling points is called refining of petroleum 
 
 
6. How is water gas superior to producer gas ? 

 

a) Its calorific value is higher (2800 kcal/m3) 
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b) It possesses less amount of N2 content 
 

c) It is used for the production of H2, power alcohol and carburetted water gas 
 

(water gas + oil gas) 
 
7. What is the drawback of presence of sulphur in the coal? 

a) The combustion products of sulphur ie., SO2   and SO3   are harmful and have corrosion 
effects on equipments. 

b) The coal containing sulphur is not suitable for the preparation of  metallurgical coke as it 
affects the properties of the metal. 

 

8. What is carbonisation of coal or metallurgical coke? 
When bituminous coal is heated strongly in the absence of air, the volatile matter escapes  out  

and  a  hard,  strong,  porous  and  coherent  mass  is  formed.  It  is  called Metallurgical coke. This 
process is called carbonization. 

 
9. What is flue gas? 

The  mixture of gases (like  CO2, O2, CO etc)  coming  out  from the combustion chamber is 
called flue gas. 

 
10. Define octane number. What structural features of hydrocarbons in unleaded petrol make 

its octane rating on par with leaded petrol? 
Octane number is defined as “ The Percentage of iso-octane present in a mixture of iso-

octane and n-heptane”. 
The knocking occurs due to the formation of free radicals at high temperature.The knocking 

tendency decreases in the order : 
Straight chain paraffins ! Branched chain Paraffins ! Cycloparaffins !Olefins !�
Aromatics 

But, in leaded petrol, Ethyl free radicals combine with growing free radical and knocking is 
stopped. 

 
11. Define cetane number. How can it be removed? 

Cetane number is defined as “The Percentage of hexadecane present in a mixture of 
hexadecane  and D-methylnaphthalene”. It can be improved by adding dopes like Ethyl nitrate. 

 
12. How is coke superior to coal? 

i) Percentage of fixed carbon in coke is more ii) Low 
moisture, ash and sulphur contents 
iii) High calorific value 

 
13. Calculate the net calorific value if the gross calorific value is 2550 cal/g and contains 

 

6.5% H 
 

NCV = GCV – [ 0.09H x 587 ] kcal/Kg 
= 2550 – [ 0.09 x 6.5 x 587 ] 

NCV   =  2206.6 kcal/Kg 
      
 
 
 
 
 
 

www.studentsfocus.com



8 MARK QUESTIONS 
    UNIT – I  
 

1. Discuss the causes and control of boiler corrosion in details  
2. Write a brief note on Phosphate, Calgon and Carbonate Conditioning of water?  (OR) Write 

the explanatory note on internal conditioning methods  
3. Discuss the various troubles caused in boiler by boiler feed water  
4. Describe the demineralization process with neat diagram. 
5. Discuss the Desalination by Reverse Osmosis  
6. How is the softening of water carried out using the zeolite process? 

 
  

  UNIT – II 
 

1. Describe the construction and working of a Galvanic cell. 
2. Derive Nernst equation? What are the applications? 
3. What is EMF series? What are the applications? 
4. Explain the mechanism of chemical and electrochemical corrosion. 
5. What is differential aeration corrosion? Explain with four examples. 
6. What are the constituents of paints? Discuss the functions with examples. 
7. Discuss electroless plating in detail taking Ni as example. 
8. Explain cathodic protection in detail 
9. Write briefly about gold electroplating? 
10. Discuss the factors influencing corrosion 

 

UNIT – III 
 

1. Describe the components of light water nuclear power plant with a neat block diagram.  
2. Explain the working of nuclear reactor with diagram.   
3. Discuss the construction and working of Ni- Cd battery.  
4. Explain the construction of Lead- acid storage battery and the cell reactions involved during 

charging and discharging.  
5. Discuss the construction and working of alkaline and lithium batteries. 
6. Describe the construction and working of Hydrogen-Oxygen fuel cell.  
7. Write a note on the Photo galvanic cell. 
8. Discuss the breeder reactor. 

 
 
 
 

 
UNIT – IV  

1. Explain the synthetic and natural abrasives.   
 2. Explain in detail the properties of Refractories.   
 3. What are the classifications of Refractories?   
 4. What are the raw materials used for the manufacture of cement? Describe the manufacture   
    of cement by wet process. 
5. Explain the sequential steps involved in the manufacture of glass. 
6. List out the general properties of glass . Write the composition, properties and uses of soda   
    and flint glasses. 
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UNIT V  
 
1. Describe proximate analysis. What is the significance of it? 
2. Bring out the importance of ultimate analysis. 
3. In what ways Otto Hoffmann method is advantageous than the traditional method. Explain 
    the various products and the recovery process. 
4. Explain synthesis of petrol by Bergius process. 
5. What is Water gas? How is it manufactured? 
6. How is producer gas manufactured? Give its composition and uses. 
7. Write a brief note on CNG and LPG. 
8. How is flue gas analysed using Orsat’s apparatus? 
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