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Note:

This question paper contains twa parts A and B

Part A is compuisory which carries 25 marks. Answer all questions in Part A
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a, b, ¢ as sub questions.

7 PART-A:
(25 Marks)

l.a)  What are the various units of hardness? Give the relation between them. {2}

b)  List out the various steps involved in the sewage treatment, [3]

¢)  What is standard electrode potential? Give its units. (2]

d). .. Explain the functioning of the dry cell with chexmca] xeactvonq . (3]

€): “'Define fibersand give two examiples. » o T2

f)  Give the mechanism of free radical polymerization of Vinyl chlorldc [3]

g)  Give the classification of fuels with examples. [2]

h)  Define HCV and LCV of a fuel and give their inter-relationship. 3]

1) What is meant by refractory? Give an example each for acidic and basic refractory.[2]

§)- - Define viscosity, Flash point-and Pour point of a lubricant. - 13]

PART-B
(50 Marks)

2.a)  Define scales and sludges. What are the causes, effects and preventive method of these?

bj: " Estimate thé‘aﬁﬁbunt of haldness of water by:| compiexomemc method i [5+5]

N ~ OR =1 A
3.a)  Write a short note each on Calgon conditioning and Phospate conditioning of boiler feed

water.
b) In the determination of hardness of water by complexometry, 20 ml of standard hard

water containing 0.1 g of CaCO; per 100 ml consumed 15 ml of EDTA solution. 100 ml

i »-of hard water. sample consumed:-12 ml of EDTA solution. After. boiling and fﬂtemng the

same water sample consumed 6 ml of EDTA solution. Calculate the temporarv and
permanent hardness of water. [5+5]

What 1s an electrochemical series? What are 1ts applications?

..What is meant my reference electlode) Give the construction dnd workmg of Calomel

- ruelectrode. 7w S T o ~[5+5)
OR
Give the classification of batteries and describe the construction and working of Ni-Cd
battery.
Define fuel cell. Write a short note on methanol-oxygen fuel cell. [5+5]



Differentiate thérmo plastics from thermo set plastics with suifable examples.

Give the prépa’fation, properties and applications of PVC. o < [5+45]
OR

Define elastomers. How Buna-S and buty! rubber are prepared? Give their applications.

What are bio degradable polymers? Write the advantages and applications of

biodegradable polymers with suitable examples. [5+5]

‘What is cra(fking‘? How 1s gééoiine obtained by moving bed catalytic cracking? o

Write a short note each on Natural gas and LPG. 15+5]
OR

Calculate the LCV of fuel having 4% of hydrogen, whose gross calorific value 1s

8,828 K cal/kg, . L , B o

~How is coal analyzed by proximate analysis? Give 1ts significance. S 15+5]

What is Portland cement? Write the composition of white cement and water proof
cement. What are their advantages?

Give the classification of lubricants with examples. Explain the significance of cloud
- point and pout point. - : [5+5]

' it iy OR | L

What are composites? Give the classification and advantages of composite materials.
Explain about Refractoriness under load. Porosity and Chemical inertness of a
refractory. {5451
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Note. “This questlon pqper contains. two parts A and B :
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A

’ (25 Marks)
) ; I _ l€t<a -
l.a)  Find the Laplace transform of the function f(¢t) = { [+ 24 ? . (2]
b)  Prove that L= {F(s)} = f(¢) and £(0) = O then L~ 1{5F(s)} =L 3]
¢) 5'ﬁ“EvaluatefO a7 dx. [2]
d)  Showthat B(p.q) = B(p +L.q) + B(p.q + 1). (3]
e)  Find the area bounded by the curves y = x,y = x°. (2]

fg2—vy2

f)  Evaluate faf (%2 + yH)dydx by changing into polar coordinates. (3]

g) ... Find the directional derivative of xyz? + xz at (1 1,1)ina dlrectjon of the normal to the
- “surface 3xyZ+y = z at (0,1,1): : ”[j2]

h)  Find a unit normal vector to the surface x? + y +2z°% = 26 at the point (2,2,3). |

1)  Find the work done by the force F=3x%+ (2xz — y)j + zk along the stralght line

joining the p&ints (0,0,1) and (2,1,3). , (2]
j) Find the circulation of E round the curve ¢ where F = (e*siny)i+ (e* cosy)j and ¢ is
“the rectangle whose vertices are (0,0), (1,0),4(1,%) ; (Og) (3]
PART-B
(50 Marks)
2
2. Solve the differential equation 272_ = 4— —12x = e3given that x(0)=1 and
x(0) = =2 using Laplace transforms. [10]
OR
3. Use Laplace transforms, solve y(t) = 1 — et foty(t —u) sinu du. [10]

4.a)  Prove that (l) = /7.

b)  Prove that T(n)[(1 — n) = [5+5]

sin 7‘LTT

OR



-~ Using Beta-and Gamma functlom evaluate tbe integral f (1 —x?)"dx where nis a

: positive mtegzer

C D!(n=1)! &
If m and n are positive integers then prove that B(m, n) = (”E N ”1\‘) J [5+5]
m+n—1)!

The plane £+X+£: 1 meets the axes in A, B and C. Find the volume of the

~_tetrahedron OABF AISO fmd its mass if the density at any point Lb kxyz. 0]

7.a)
b)

8.4)

b)

10.

OR
Change the order of integration and solve f f

Evaluate [[[ xyzdxdydz over the positive octcmt of the sphere x% + y* + z2 = a?.
[5+5]

2a-x

xy?dydx.

Find the directional derivative of xyz? + xz at (1,1,1) in a direction of the normal to the

surface 3xy? +y = z at (0,1,1).

Prove that curl (@ x b) = ddivb —bdivd + (b-V)d — (@~ V)b [5+5]
OR

Prove that if 7 r. is the position vector of any pomt in space then r™7 is irrotational and is

“solenodial if ni= -3. - 110]

Verify divergence theorem for 2x°yi — y?j + 4xz°k taken over the region of first octant
of the cylinder y? + z2 = 9 and x = 2. [10]
OR

If f = Zx? Vz ot x2z% + Zx yzk Show that f f d7 is:indépendent of the path of
4mteg1 ation. Hence evaluate the mteoml when Cis any pdthjommg (0,0, 0) to (1, 2,3).

[10]
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