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Engineering Mathematics-III
( Common to CE & ME )

Max. Marks: 70 Time: 3 Hours
Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks )

*********
UNIT–I

1. a) Test for consistency and solve 5x+3y+7z=4; 3x+26y+2z=9; 7x+2y+10z=5 8M
b) Show that the Eigen values of diagonal matrix are just the diagonal elements of the matrix 6M

OR

2. a) Determine the rank of the matrix

0 1 3 1

1 0 1 1

3 1 0 2

1 1 2 0

  
 
 
 
  

by reducing into Echelon form

7M
b) Investigate the values of λ and μ so that the equations

2x+3y+5z=9;  7x+3y-2z=8;  2x+3y+λz=μ
have (i) no solution (ii) a unique solution and (iii) an infinite number of solutions 7M

UNIT–II
3. a) Find a root of the equation 0942  xx using bisection method correct to three

decimal places 7M
b) Find the missing term in the table

x 2 3 4 5 6
y 45 49.2 54.1 - 67.4 7M

OR
4. a) Find the Cubic polynomial which takes the values.  0 1y  ,  1 0y  ,  2 1y  and  3 10y  7M

b) Using Newton-Raphson Method, compute 41 correct to four decimal places 7M
UNIT–III

5. Apply Fourth order Runge-Kutta Method to find an approximate value of y when 1.2x  in

step of 0.1, given that 2 2y x y   ,  1 1.5y  . 14M
OR

6. Employ Taylor’s method to obtain approximate value of y at 0.2x  for the differential

equation 2 3 xdy
x e

dx
   0 0y  . Compare the numerical solution obtained with the exact

solution 14M
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UNIT–IV

7. Prove that
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14M
OR

8. Find the half range sine and cosine series of  f x x in 0 2x  14M
UNIT–V

9. a) Apply C-R conditions to   2f z z and show that the function is analytic everywhere. 7M

b) Evaluate    
1

1 3c

dz
z z  with C: 2z  using Cauchy’s Integral Formula

7M
OR

10. a) Using Cauchy’s Integral Formula
2

3

sin

6
c

z
dz

z
  

 

 Evaluate where C is Unit Circle.

7M
b) If 2 2 ,u x y  find harmonic conjugate  ,v x y and write the corresponding complex

potential  f z u i v  7M
***
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Machine Drawing
( Mechanical Engineering )

Max. Marks: 70 Time: 4 Hours
Part-I

Answer any Two questions from the following ( 2 x 10 = 20 Marks )
1. a) Sketch the following thread profiles for a nominal diameter of 20 mm and

pitch 2 mm
i) Worm thread ii) ACME thread

b) Sketch the following
(i) Castle nut (ii) Lock nut (iii) Square nut

OR
2. Represent two views of hexagonal nut and square nut with proportions and take the

diameter of the bolt as 30 mm

3. Draw a proportionate diagram of Double riveted double strap chain type butt joint two
connect plate of 20 mm size.

OR
4. Draw

a) sectional view from the front and
b) view from the side of a universal coupling, indicating proportions, to connect

two shafts, each of diameter 40 mm.
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Part-II

Answer any One question from the following ( 1 x 25 = 25 Marks )
5. Assemble all parts of the stuffing box for a vertical steam engine, shown in below

figure and draw,
i. half sectional view from the front, with left half in section,
ii. half sectional view from the right  and
iii. view from above.

stuffing box
OR
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6. The details of an eccentric are shown in below figure. Assemble the parts and draw,
(i) half sectional view from the front, with top half in section,
(ii) view from the right and
(iii) view from above.

Eccentric
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Part-III

Answer any One question from the following ( 1 x 25 = 25 Marks )
7. Prepare the part drawings of the Tool post, shown in below figure

Tool post
OR

8. Prepare the part drawings of the Plummer block, shown in below figure

Plummer block
Parts List:

S.No. Name Material Quantity
1 Base CI 1
2 Bearing Brass Bronze 1
3 Bearing Brass Bronze 1
4 Cap CI 1
5 Bolt with Nuts MS 2
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Manufacturing Technology
( Mechanical Engineering )

Max. Marks: 70 Time: 3 Hours
Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks )

*********
UNIT–I

1. a) What type of allowances is generally incorporated into a casting pattern? Explain 7M

b) Draw the schematic sketch of Gating system for casting. Mention the working
function of each gating system elements. 7M

OR
2. a) What is a pattern? Explain the following patterns with a neat diagrams:

i. Gated pattern.
ii. Follow board pattern.
iii. Split piece pattern. 7M

b) Describe the general design considerations pertaining to metal casting. 7M

UNIT–II
3. a) Explain in detail the Plasma Arc Welding process and write its applications

and demerits. 7M

b) Describe with neat sketch the various components of Oxy Acetylene gas
welding equipment and explain the welding process. 7M

OR
4. a) Explain the working principle of resistance welding process and write its applications. 7M

b) Distinguish between MIG and TIG Welding. 7M

UNIT–III
5. a) With the help of a neat sketch explain the process of tube drawing of metals. 7M

b) An annealed copper strip 228 mm wide and 25 mm thick is rolled to a
thickness of 20 mm in one pass. The roll radius is 300 mm, and the rolls
rotate at 100 rpm. Calculate the roll force and the power required in this
operation. 7M

OR
6. a) Write a short note on the following:

i. Stamping.
ii. Blanking.
iii. Bending. 7M

b) With a neat sketch, explain the principle of rolling. What is the significance of
roll diameter with reference to the roll separating force in rolling? 7M

UNIT–IV
7. a) Explain hydrostatic extrusion process with a neat sketch. 7M

b) Explain in detail about the defects occurred in forging operations. 7M
OR

8. a) Differentiate between direct and indirect extrusion processes. 7M

b) Explain with a neat sketch, the cold extrusion forging process. 7M

UNIT-V
9. a) Explain transfer moulding. Discuss its advantages and limitations. 7M

b) Explain the Extrusion moulding process with a neat sketch. 7M
OR

10. a) Explain with a neat sketch about compression moulding and mention its
advantages, disadvantages and applications. 7M

b) Explain injection blow moulding process with a neat sketch. 7M
***
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Metallurgy and Material Science
( Mechanical Engineering )

Max. Marks: 70 Time: 3 Hours
Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks )

*********
UNIT–I

1. a) State Hume-Roothery’s rules for the formation of substitutional solid solutions.

b) Differentiate metal and alloy.

OR
2. How do you determine the grain size? And explain any two methods of determination

of grain size.

UNIT–II
3. Draw Fe-Fe3C phase diagram and explain the phase transformation reactions in

the diagram.

OR
4. Explain the relationship between equilibrium diagrams and properties of alloys.

UNIT–III
5. Differentiate between white cast iron and malleable cast iron.

OR
6. Give the classification of steels and explain the properties and uses of spheroidal

cast iron

UNIT–IV
7. a) What is hardenability and how it is measured?

b) Differentiate between Hardening and Tempering

OR
8. Describe briefly the following processes of surface hardening.

(a) Flame hardening.
(b) Induction hardening.

UNIT–V
9. What is reinforced composite? Explain the preparation of any one reinforced

composite and also list its applications in the industry.

OR
10. Explain the following methods of manufacturing of steel

(a) Open Hearth process
(b) Electric furnace process

***
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Mechanics of Solids
( Mechanical Engineering )

Max. Marks: 70 Time: 3 Hours
Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks )

*********

UNIT–I
1. a) A 40mm cubical block is subjected to shear stress and it is observed that τe = 240 N/mm2. If

shear modulus G = 84 kN/mm2,determine
(i) the modulus of resilience,
(ii) the shear strain at elastic limit and

The total strain energy absorbed at elastic limit? 8M

b) Two aluminum strips are rigidly fixed to a steel strip of section 25 mm x 8 mm and 1m long.
The aluminum strips are 0.5 m long each with section 25 mm x 5 mm. the composite bar is
subjected to a tensile force of 10 kN as shown in fig.a. Determine the deflection of point of
point B. Es=Ea=210 kN/mm2

Fig a 6M

OR
2. a) A steel wire rope of a diameter of 10 mm is used for hoisting purpose during construction of a

building. If a 50 m long wire rope is hanging vertically and 1kN load is being lifted at lower
end of the wire determine the total extension of wire. Given the specific weight of the rope
=0.06 N/cm3 and E = 200 kN/mm2.? 10M

b) Define and explain the differences between the resilience and toughness briefly? 4M

UNIT–II
3. a) What do you understand by the positive and negative shear force? 4M

b) Draw the shear force and bending moment diagrams for the beam show in fig.b?

Fig b. 10M

OR
4. a) Draw the SFD and BMD for the overhanging beam shown in fig.c indicate the significant

values including point of contra flexure?

Fig c 7M
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b) For the beam AC shown in fig.d, determine the magnitudes of load P acting at C, such that

the reaction at supports A & B are equal?

figd 7M

UNIT–III
5. a) A CI beam of unequal I-section with top flange 150 mm x 10 mm, bottom flange 200 mm x 15

mm and web 275 mm x 10 mm is supported as a cantilever of length 3 m. What load can be
applied at the free end of the cantilever if the tensile stress in the section is limited to 80
N/mm2, the top flange of the beam comes under tension? 7M

b) Define the modulus of rupture and state its significance? 7M

OR
6. a) A wooden beam of rectangular section 15 cm x 30 cm is simply supported over a length of 4

m. It carries a UDL of 4kN/m throughout its length. What is the maximum shear stress
developed in the beam section?

7M

b) A beam is of a circular section of diameter 80 mm. At particular section SF is 40kN. Draw the
shear stress distribution along the depth of the section? 7M

UNIT–IV
7. a) An ISBM 150 rolled steel section is held as a cantilever of length 2 m. A weight of 200 N is

dropped at the free end of the cantilever producing an instantaneous stress of 90 N/mm2.
Calculate height from which the weight was dropped and the maximum instantaneous
deflection in the cantilever. I= 726.4 x10-8 m4, E=200 GPa 7M

b) A beam ABCD, 7m long hinged at A and roller supported at D carries 7kN load at B and 4
kN/m UDL over BC= 3m. If EI = 14,000 kNm2 for the beam, determine the slope at A and
deflection at point C. 7M

OR
8. a) An I section steel girder with Ixx = 2,502 x 104 mm4 is used as a beam for a span length of 4

m. The beam carries a UDL of 4 kN/m throughout its length. Determine the maximum
deflection in the beam and slope at the end of the beam? 10M

b) Derive the relationship between the bending moment and curvature in deflection of beams?
4M

UNIT–V
9. a) State the scientific reason why cylinders burst along longitudinal direction when they

subjected to high pressure? 3M

b) A thin cylindrical shell made of 5 mm thick steel plate is filled with water under pressure of 3
N/mm2. The internal diameter of the cylinder is 200 mm and its length is 1m. Determine the
additional volume of the water pumped inside the cylinder to develop the required pressure.
Take for steel E = 208 kN/mm2 and 1/m= 0.3 and for water K = 2,200 N/mm2? 11M

OR
10. a) A compound cylinder is made by shrinking one cylinder over another such that the outer

diameter is 200 mm, the inner diameter is 100 mm and the junction diameter is 150 mm. If
the junction pressure developed between the two cylinders is 10 N/mm2 and the internal
pressure is 50N/mm2, what are the hoop stresses at inner and outer radii of both the
cylinders? 7M

b) For what length of a CI column of 80 mm in diameter, the Euler’s theory is applicable, if
σc = 550 N/mm2 for CI and E = 102 kN/mm2, the column is hinged at both the ends? 7M

***
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Basic Thermodynamics
( Mechanical Engineering )

Max. Marks: 70 Time: 3 Hours
Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks )

*********
UNIT–I

1. a) Explain quasi-static process. Explore its importance in Engineering. 7M

b) An electric generator coupled to a windmill produces an average electrical power
output of 5 kW. The power is used to charge a storage battery. Heat transfer from
the battery to the surroundings occurs at a constant rate of 0.6 kW. Determine
the total amount of energy stored in the battery, in kJ, in 8 hr. of operation. 7M

OR
2. a) Explain the terms state, path, process and cyclic process. 7M

b) Explain working of constant volume gas thermometer with a neat diagram. 7M

UNIT–II
3. a) Derive steady flow energy equation. 7M

b) A new scale N of temperature is divided in such a way that the freezing point of
ice is 1000N and the boiling point is 4000N. What is the temperature reading on
this new scale when the temperature is 1500C? At what temperature both the
Celsius and the new scale reading would be the same? 7M

OR
4. a) State the Kelvin-Plank and Clausius statements of the second law of

thermodynamics and establish equivalence between them. 7M

b) State and prove Carnot Principle or Carnot theorem. 7M

UNIT–III
5. a) A mass of air is initially at 2600C and 700 KPa and occupies 0.028m3. The air is

expanded at constant pressure to 0.084m3 .A Polytrophic process with n = 1.5 is
then carried out, followed by a constant temperature process, which completes a
cycle. All the processes are reversible i. Sketch the cycle in the P-v &T-s planes
ii. Find heat received & rejected in the cycle iii. Find efficiency (η) of the cycle. 7M

b) What is the difference between ideal gas and a perfect gas? What is equation of
state? 7M

OR
6. a) State Dalton's law of partial pressures. 7M

b) 1 kg of air at 1.2 bar pressure and 180C is compressed isentropically to 7 bars.
Find the final temperature and the work done. If the air is cooled at the upper
pressure to the original temperature of 180C,what amount of heat is rejected and
what further work of compression is done. 7M
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UNIT–IV

7. a) A blower handles 1 kg/sec of air at 200C and consumes a power of 15 kW. The
inlet and outlet velocities of air are 100 m/s and 150 m/s respectively. Find the
exit air temperature, assuming adiabatic conditions. 7M

b) Derive Clausius Clapeyron equation and explain its significance. 7M

OR
8. a) Write down the Vander Waal’s equation of state. How does it differ from the ideal

gas equation of state? 7M

b) A mass of 0.25 kg of an ideal gas has a pressure of 300 kPa, a temperature of
800C, and a volume of 0.07m3. The gas undergoes an irreversible adiabatic
process to a final pressure of 300 kPa and a final volume of 0.1 m3, during which
the work done on the gas is 25 kJ. Evaluate the specific heat at constant
pressure and constant volume of the gas and the increase in entropy of the gas. 7M

UNIT–V
9. a) Prove that heat and work are path functions. 7M

b) Determine the power required to run a refrigerator that transfers 2000 KJ/min of
heat from a cooled space at 00C to the surrounding atmosphere at 270C.The
refrigerator operates on reversed Carnot cycle. 7M

OR
10. a) State the first law of thermodynamics and prove that for non-flow process it leads

to Q=W+∆U. 7M

b) A spherical balloon holds 5 kg of air at 200 kPa and 450 K. If the air pressure
inside is always proportional to the square of the balloon diameter, determine the
work done when the balloon volume doubles due to heating. 7M

***
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