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Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type or dash fill up type : (2 x 10) 
 a) Corrosion of metals involves  

(a) Physical reactions (b) Chemical reactions  
(c) Both (d) None  

 

 b) The following factors play vital role in corrosion process  
(a) Temperature (b) Solute concentration  
(c) Both (d) None 

 

 c) Which of the following can be used for cathodic protection:  
(a) Al (b) Cd  
(c) Cu (d) Either 

 

 d) When Pt and Co are electrically connected, which one gets corroded  
(a) Pt (b) Co  
(c) None (d) Can’t decide 

 

 e) This form of corrosion occurs due to concentration difference in a component  
(a) Uniform (b) Galvanic  
(c) Inter-granular (d) Stress 

 

 f)  Corrosion fatigue is a combined effect of _____ 
(a) Corrosive environment and mechanical stresses 
(b) Cyclic loading and corrosion  
(c) Velocity and mechanical stresses 
(d) None of the above 

 

 g)  Knife Line Attack is a type of _______ 
(a) bimetal corrosion (b) intergranular corrosion  
(c) localized corrosion (d) uniform corrosion 

 

 h) Zinc rod is immersed in dilute HCL (pure). If a very small amount of FeCl3 is 
added to the solution, the corrosion rate of zinc 
(a) Decreases (b) increases  
(c) remains constant (d) is zero (passivation) 

 

 i) Density of Al= 2700kg/m3, atomic weight of Al= 27, density of Al2O3= 
3700kg/m3 
The pilling Bedworth ratio for the oxidation of Al is 
(a) 0.57 (b) 0.74  
(c) 1.38 (d) 3.12 

 

 j) Which of the following is employed as a sacrificial anode to provide cathodic 
protection to ships, pipe lines and storage tanks? 
(a) Iron (b) Copper  
(c) Nickel (d) Magnesium 

 

    
Q2  Answer the following questions: Short answer type : (2 x 10) 

 a) Draw the schematic diagram of hydrogen reference electrode.  
 b) State current density.  
 c) Tin provides galvanic protection to the steel, Justify it.  
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 d) What are major differences between stress corrosion cracking and corrosion 
fatigue? 

 

 e) Pitting corrosion is more dangerous than uniform corrosion: why?  
 f) Explain the Pilling-Bedworth ratio.  
 g) What are polarization and over voltage?    
 h) What do you understand by pitting corrosion?  
 i) Define corrosion rate.  
 j) Discuss mechanism of erosion corrosion.  
    
  Part – B (Answer any four questions)  

Q3 a) Write down the measures that may be taken to prevent or control the 
corrosion of metals.   

(10) 

 b) Describe the mechanism of cathodic protection. Discuss its advantages and 
disadvantages over anodic protection techniques. 

(5) 

    
Q4 a) Compare Tafel extrapolation method with linear polarization method for the 

determination of corrosion rate. State their applications. 
(10) 

 b) Discuss   the   role   of   sacrificial   anode   in   corrosion   protection. Explain 
sacrificial anode cathodic protection method 

(5) 

   
 

 

Q5 a) The  corrosion  rate  of  a  pure  iron  specimen in  deaeratedHCl  acid  is  40  
mdd.  The corrosion potential is -0.6386 V vs. SCE (saturated calomel 
electrode, E0

SCE = 0.241 V) in this acid. Find out the pH of the acid. Show that 
concentration over potential is linearly related to current density when current 
density is very small.   
βc= 0.1; ioH+/H2(Fe) = 10-7A/cm2; atomic wt of Fe = 55.85. 

(10) 

 b) A metal (Me) plate shows pitting tendency in sea water. Total weight loss after 
180 days was measured to be 5gm.  The  overall  plate  area  exposed  to  
sea  water  is  100 cm2and density  of  the  plate  is 7.86  gm/cm3. Find out the 
corrosion rate in mpyand SI unit. Do you think that this metal can be useful in 
sea water application from corrosion perspective and why? 

(5) 

    
Q6 a) Discuss the mechanism of corrosion prevention by the use of inhibitors. 

Differentiate between cathodic and anodic inhibitors. 
(10) 

 b) What is passivity? Discuss the effect of temperature and acid concentration 
on active-passive metal dissolution behaviour. 

(5) 

    
Q7 a) What is hydrogen embrittlement ? Describe the mechanisms of the process. (10) 

 b) What is high temperature degradation? What steps are used to prevent 
oxidizing conditions of metals and alloys? 

(5) 

    
Q8 a) Describe in detail the different forms of corrosion. (10) 

 b) Draw a schematic polarization plot of electrochemical potential versus the 
logarithm of current density for a metal that exhibits passive behaviour. 

(5) 

    
Q9 a) Explain    the    mechanism    of    oxidation    at    high temperature. (10) 

 b) Classify the electrochemical methods of corrosion testing. Discuss the 
limitations and applications of each of them. 

(5) 
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