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Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions

Q1

Q.2

Q3

Q.4

Q.5

from Part A and TWO questions from Part B. Each question carries equal marks.

a) Briefly state the two broad approaches for the synthesis of nanomaterials.
b) Write all units of hardness in water.

¢) Define desalination of water.

d) What is microbial corrosion?

e) What do you understand by phase rule? Explain with an equation.

f) What is aniline point in lubricants?

g) Briefly discuss the applications of biodegradable polymers.

h) Define matrix phase in composites with an example.

i) Write any four factors which affect corrosion.

j) What do you understand by saponification number of lubricants? 2x10
PART-A

a) Discuss the reverse osmosis method for desalination of the water with a diagram.

6

b) What is soft water? Discuss Zeolite method in detail for softening of water. 6

¢) Standard hard water contain 1 gmof CaCoy per litre. 50 mi of this standard water
required 25 mlof EDTA solution. 50ml/ of this water sample required 18 mi of
EDTA solution. Boiled water sample required 12 m! EDTA solution. Calculate all
types of hardness in water. 8

a) Discuss the mechanism of wet corrosion on the basis of evolution of hydrogen as

well as absorption of oxygen. 8
b) Explain the following:

i) Differential aeration corrosion. i) Galvanic corrosion ) 3x2
¢) How corrosion can be controlled by sacrificial anvelic protection? Explain with

diagram. 6
a) Explain the phase diagram of water in detail with a well labeled diagram. 8
b) Write short notes on:

i) Triple point

ii) Pilling-Bedworth rule

iii) Component with an example. 2x3

c) Calculate number of phase, components and degree of freedom for the following:
) 2NOy(g) == N,0x(2)

i) CuSO, -5H,0(s)=—= CuSO, -3H,0(s)+2H,0(l) 3x2
PART-B

a) What are composites? How they can be classified on the basis of matrix phase?

Explain in detail. 6

b) Write short notes on the following:
i) Cloud and pour points
ii) Viscosity and viscosity index 3x2
¢) Explain boundary and extreme pressure mechanism of lubricants. 8
P.T.O.



Q.6

Q.7

a) What do you mean by fire retardant polymers? Write applications of fire retardant
polymers. 6
b) Discuss following with applications:
i) Electrically conducting polymers

ii) Electroluminescent polymers 3x2
¢) What are liquid crystal polymers? How they can be classified? Discuss the
applications of liquid crystal polymers. . 8
a) What do you mean by nanoparticles? How nanoparticles can be synthesized by
sol-gel method? 6
b) What is the principle of scanning electron microscope (SEM)? 6

¢) Discuss the following:
i) Application of nanoscience
i) Advantage of AFM over SEM 4x2
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from Part A and TWO questions from Part B. Fach question carries equal marks.

a) What are disinfectants? Name any two disinfectants used for treating water in
order to make it potable.

b) Write brief note on T.D.S?

c) Why handness is expressed in terms of CaCos equivalents?

d) Define alkalinity.

e) What do you understand by dry corrosion?

f) What is Piling-Bedworth rule?

g) Define flash point and fire point.

h) Define reduced phase rule.

i) What are the constituents of composites?

j) Write any three applications of nanotechnogy. 2x10

PART-A

a) 50.ml of water sample requires 10 ml of 0.01 N EDTA when titrated using buffer
solution (pH10) to attain the end point. Calculate total handness of a sample in

terms of PPM. 6
b) Describe an ion exchange process. What are the advantage of this process? 7
c) What do you meant by desalination of brackish water? Explain electrodialysis

process. s 7
a) Write brief notes on: i) Stress corrosion i) Galvanic corrosion 6
b) Explain electrochemical theory of corrosion with suitable chemical reactions. 7
c) i) Write any four factors affecting corrosion. v

ii) What is galvanisation and timing of corrosion? 7
a) Explain eutectic system with a suitable phase diagram. 6
b) Write brief notes on: i) Congruent M.P. ii) Desilvarization of Pb 6
¢) Draw and discuss of phase diagram of water system and write the applications of

phase rule. : 8

. PART-B

a) Write brief noteson: i) CMC i) PMC i) CCC 6
b) What are important function of lubricants? Discuss the mechanism of extreme

pressure lubrication. 8

c) Write short notes on the following: i) Aniline point i) Cloud point 6
a) What are electrically conducting polymers? How are they classified? 8
b) Discuss the uses and hazards of batteries. 6
¢) What do you meant by smart batteries? Write their applications. 6
a) Explain electrodeposition technique. 6
b) What do you mean by the term: nano? Discuss the significance of nano science

and nanotechnology in engineering field. 7

c) Discuss the different steps involved in sol-gel process for the synthesis of
nanomaterial. 7
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Q.1 a) Answer the following:
) (2763)5 =(2),
i) (10111.011), =(?),
i) Subtract 10011 from 101011.
iv) Multiply (1001101), by (1110),

v) (3645),, =(2), 2x5

b) Write a note on computer memory hierarchy. 5

c) Draw architecture of UNIX operating system. 5
PART-A

Q.2 a) What is a computer system? What are the characteristic of a digital computer?- 10
b) Differentiate between primary and secondary memory. Write about concept of

cache memory. 10

Q.3 a) What is a programming language? Name the various categories of computer
language. 10

b) Draw various flow chart symbols and explain use of each. 10

Q.4 a) Write a program to read an array of 10 integers and print it in reverse order. 10

b) Write a program to find roots of a quadratic equation. 10
PART-B

Q.5 a) Write a note on function parameter passing method. 10

b) What is recursive function? Write a recursive function to find X . 10

Q.6 a) What is string? How is it different from array? 10
b) Write a program to read data of 10 employee using structure tool,

structure :-{emp_name, emp_id, contact_no} 10

Q.7 a) What is FILE in C? Write a note on various file opening modes. 10

b) Write a program to read and display the content of a text file. 10






