




















































                          
 

 
              

Sixth Semester B.E./B.Tech. Degree Examination, June/July 2025  
Production and Operations Management     

 

Time: 3 hrs.                                                                                                    Max. Marks: 100 
Note: Answer any FIVE full questions, choosing ONE full question from each module. 

 

                                                       Module-1  
1 a. 

 
b. 

Define operation management and explain operation management function, with block 
diagram. (10 Marks) 
Differentiate between goods and services.  (10 Marks) 
 

OR 
2 a. 

b. 
Explain the characteristics of operation decisions.  (10 Marks) 
Mention the frame work for decision making process. (10 Marks) 
 

Module-2 
3 a. 

b. 
Explain the elements of good forecast.  (10 Marks) 
Mention the steps involved in forecast process.  (10 Marks) 
 

OR 
4 a. 

b. 
Explain long term, short term and intermediate forecasts.  (10 Marks) 
With the help of least-squares method, develop a linear trend equation for the data shown in 
the table and  
i) Compute the constants a and b in the regression equation  
ii) Forecast a trend value for the year 2002 and 2008. 

Year  1991 92 93 94 95 96 97 98 99 2000 2001 
Shipments (tones) 2 3 6 10 8 7 12 14 14 18 19 

 (10 Marks) 
 

Module-3 
5 a. 

b. 
Explain the importance of capacity decisions.  (10 Marks) 
Explain measuring capacity with examples. (10 Marks) 
 

OR 
6 a. 

b. 
Name the different types of processing layouts and explain any two. (10 Marks) 
Explain the need for layout decisions. (10 Marks) 
 

Module-4 
7 a. 

b. 
Explain purpose and scope of aggregate planning.  (10 Marks) 
Name the different strategies involved in aggregate planning.  (10 Marks) 
 

OR 
8 a. 

b. 
What are the objectives of master scheduling process? (10 Marks) 
Mention the planning horizon of master schedule.  (10 Marks) 
 

Module-5 
9 a. 

b. 
Mention the benefits in material requirement planning.  (10 Marks) 
Explain briefly MRP inputs.  (10 Marks) 
 

OR 
10 a. 

b. 
Explain the importance of purchasing in supply chain management. (10 Marks) 
Define tender and mention the approaches to supply chain management. (10 Marks) 

* * * * * 
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Sixth Semester B.E./B.Tech. Degree Examination, June/July 2025 

Heat Transfer   
 
Time: 3 hrs.                                                                                                    Max. Marks: 100 
Note:  

1. Answer any FIVE full questions, selecting one Full question from each module. 
             2. Use of Heat transfer Data hand book, Thermodyamics Data hand Book, and steam     
                 tables are permitted.  
             3. Assume missing data suitably.  

Module-1  
1 a. 

b. 
 

c. 

What are three ways heat is transferred? In brief explain them. (05 Marks) 
What are boundary conditions? Explain any one of the boundary conditions with a sketch.
 (05Marks) 
Derive the general three – dimensional unsteady state heat condition equation with heat 
generation, in a Cartesian coordinate system for an isotropic material with assumptions 
made.  (10 Marks) 
 

OR 
2 a. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. 
 
 

Find the heat flow rate through the composite wall as shown in Fig.Q2(a).  Assume one – 
dimensional flow.  Ka = 150 w/mC,   Kb = 30 w/ mC,  Kc = 65 w/ mC,   Kd = 50 w/ mC.  

                         
     Fig. Q2(a)        

 (10 Marks) 
 
Explain the experimental  method of determining the thermal conductivity of a metal rod.     
 (10 Marks) 
 

Module-2 
3 a. 

 
b. 
c. 
 

Define Fin, and list the common types of fin configurations. Write a note on any two types 
of fin with a neat sketch.  (05Marks) 
Define Efficiency of fin and Effectiveness of fin.  In brief discuss on both.  (05 Marks) 
With assumptions, derive an expression for temperature distribution and rate of heat transfer 
for an infinitely long fin.  (10 Marks) 
 
 

                                                                       
1 of 3 
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            21ME62 

OR 
4 a. 

b. 
 

c. 

Write a note on transient heat conduction.  How to analyze transient heat flow?  (05 Marks) 
Write a note on Biot number and Fourier number with their significance on transient heat 
conduction. (05 Marks) 
A steel ball of 5 cm diameter at 450C is suddenly placed in a controlled environment of 
100C Considering the following data, find the time required for the ball to attain a 
temperature of 150C.  Take C= 450 J/kg–K, K = 35 w/mk, h = 10 w/m2-k,                     
 = 8000 kg/m3.   (10 Marks) 
     
 

Module-3 
5 a. 

 
b.  

Differentiate between the experimental, analytical and numerical methods of determining 
the solution of a heat transfer problem.  (10 Marks) 
Explain the finite difference formulation of the differential equation of one – dimensional 
steady heat conduction. (10 Marks)  
 
 

OR 
6 a. 

 
 
 
 
 

b. 

State :  
i) Emissivity  
ii) Stefan Boltzmann’s law  
iii) Kirchoff’s law 
iv) Plank’s law 
v) Wein displacement law                                                                                          (10 Marks) 
Write a brief note on the Radiation shape factor ad Radiation shields. (10 Marks) 
 
 

Module-4 
7 a. 

 
b.  
 

With neat sketches, explain velocity boundary layer and thermal boundary layer over flat 
plate.  (10 Marks) 
With assumptions derive an expression for Nusselt’s number in terms of Reynold’s number 
and Prandtl’s number for forced convection. (10 Marks) 
  
 

OR 
8 a. 

 
 
 
 
 

b. 
 

Define the following terms with their significance. 
i) Reynolds number  
ii) Nusselt number 
iii) Prandtl number 
iv) Laminar flow  
v) Turbulent flow. (10 Marks) 
Air at 20C and at atmospheric pressure flows over a flat plate at a velocity of 1.8 m/s.  If 
the length of the plate is 2.2 m and is maintained at 100C, calculate the heat transfer rate 

per unit width using the properties of air at mean bulk temperature of  60
2

20100







 

C 

are  = 1.06 kg/m3,         C = 1.005
Kg
KJ ,                K = 0.02894 

Cm
W
 ,   

Pr = 0.696,                        = 18.97 x 10-6  
S

m2
 . (10 Marks)  
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Module-5 

9 a. 
b. 
 

Discuss the regimes of pool boiling curve  for water. (10 Marks) 
Saturated steam at tsat = 90C  (  = 70.14 KPa) condenses on the outer surface of a 1.5 m 
long 2.5 m OD vertical tube maintained at a temperature T = 70C.  Assuming film 
condensation calculate : 
1) The local transfer coefficient at the bottom of the tube.  
2) The average heat transfer coefficient over the entire length of the tube. 
Properties of water at  80C are 1 = 974 kg/m3, Kt = 0.668 w/mk, 1 = 0.335 x 103 kg/ms,  
hfg= 2309 kJ/kg, v  r. (10 Marks)  
 

10 a. 
 

b. 
 

Define heat Exchanger and Logarithmic Mean Temperature difference.  Differentiate 
between parallel and counter –flow heat exchangers.  (10 Marks) 
In a counter flow double pipe heat exchanger, water is heated from 25C to 65C by an oil 
with a specific heat of 1.45 kJ/kg and mass flow rate of 0.9 kg/s.  The oil is cooled from 
230C to 160C.  If the overall heat transfer coefficient is 420 w/mC, calculate the 
following : 
i) the rate of heat transfer 
ii) the mass flow rate of water and  
iii) the surface area of the heat Exchanger. (10 Marks) 
 
  

* * * * * 
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Sixth Semester B.E./B.Tech. Degree Examination, June/July 2025 
Machine Design    

 
Time: 3 hrs.                                                                                                    Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                2. Use of design data hand book is permitted. 
                3. Assume missing data suitably.  

 
Module-1  

1 a. 
 
 
 
 
 

b. 
 

Explain the following: 
i) Elasticity  
ii) Plasticity 
iii) Ductility 
iv) Brittleness 
v) Factor of safety.  (10 Marks) 
Determine the required thickness of the steel bracket at section A-A when loaded as shown 
in Fig.Q.1(b) in order to limit the tensile stress to 100 N/mm2.  (10 Marks) 

 
Fig.Q.1(b) 

  
OR 

2 a. 
 
 
 
 
 
 
 

b. 
 

A notched flat plate shown in Fig.Q.2(a) is subjected to bending moment of 10 N.m. 
Determine the maximum stress induced in the member by taking the stress concentration 
into account.  (10 Marks) 

 
Fig.Q.2(a) 

Derive an equation for impact stress induced in a member subjected to axial impact loading. 
 (10 Marks) 
  

Module-2 
3 a. 

 
 
 
 
 
 
 

With usual notations prove that a hollow shaft is always stronger than a solid shaft of the 
same material, weight and length when subjected to simple torque and hence deduce that  

o

i
2

2

D
Dkwhere,1

k1
k1

shaftsolidonTorque
shafthollowonTorque





  (14 Marks) 
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b. 
 

 
21ME63 

 
A shaft is required to transmit 1 MW at 240 rpm. The shaft must not twist more than 1 on a 
length of 15 diameters. If the modulus of rigidity for the shaft material is 80 kN/mm2, find 
diameter of the shaft.  (06 Marks) 
  

OR 
4 a. 

b. 
Write design procedure for flange coupling.  (08 Marks) 
Design a value spring for an automobile engine, when the value is closed, the spring 
produces a force of 45 N and when it opens, produces a force of 55 N. The spring must fit 
over the value bush which has an outside diameter of 20 mm and must go inside a space of 
35 mm. The lift of the value is 6 mm. The spring index is 12. The allowable stress may be 
taken as 0.33 GPa, modulus of rigidity 80 Gpa.  (12 Marks) 
  

Module-3 
5 a. 

b. 
 

Sketch and explain failure modes of riveted joints.  (08 Marks) 
A double riveted lap joint is to be made between 9 mm plates, if the safe working stresses in 
tension, crushing and shear are 80 N/mm2, 120 N/mm2 and 60 N/mm2 respectively, design 
the riveted joint.  (12 Marks) 
  

OR 
6 a. 

 
 
 

b. 
 

A plate of 80 mm wide and 10 mm thick is to be welded to another plate by means of two 
parallel fillet welds. The plates are subjected to a load of 50 kN. Find the length of weld so 
that maximum stress does not exceed 50 N/mm2. Consider the joint under static loading and 
then under dynamic loading.  (10 Marks) 
A flat circular plate is used to close the flanged end of a pressure vessel of internal diameter 
300 mm. The vessel carries a fluid at a pressure of 0.7 N/mm2. A soft copper gasket is used 
to make the joint leak proof.  Twelve bolts are used to fasten the cover plate onto the 
pressure vessel. Find the size of bolts so that the stress in the bolts is not to exceed                        
100 N/mm2. (10 Marks) 
  

Module-4 
7  A pair of carefully cut spur gears with 20 full depth involute profile is used to transmit                

12 kW at 1200 rpm of pinion. The gear has to rotate at 300 rpm. The material used for both 
pinion and gear is medium carbon steel whose allowable bending stress may be taken as     
230 MPa. Determine the module and face width of spur pinion and gear. Suggest suitable 
hardness. Take 24 teeth on pinion, modulus of elasticity may be taken as 210 GPa. (20 Marks) 
  

OR 
8 a. 

 
b. 
 

Derive an equation for formative or virtual or equivalent number of teeth for bevel gear.  
 (08 Marks) 
Following data refer to a worm and worm gear drive centre distance 200 mm, PCD of worm 
80 mm, number of start 44, axial module 8 mm, transmission ratio 20, worm gear is 
phosphor bronze with au 55 MPa, worm is of hardened ground steel, tooth form 20 FD 
involute. Determine following: 
Number of teeth on worm gear, lead angle face width of worm gear to transmit 15 kW of 
power at 1750 rpm of worm based on the beam strength of worm gear.  (12 Marks) 
 
 
 
 

2 of 3 
 
 

VT
U-07

-07
-20

25
 08

:33
:33

am

07
-07

-20
25

 09
:06

:29
am

BL -
 B

L -
 B

L -
 B

L -
 B

L -
 B

L -
 B

L -
 B

L -
 B

L

BL -
 B

L -
 B

L -
 B

L -
 B

L -
 B

L -
 B

L -
 B

L -
 B

L



 
21ME63 

  
Module-5 

9 a. 
 
 
 

b. 
 

Determine the power transmitted by a single pair plate clutch assuming uniform pressure 
distribution. The friction surfaces have an outside diameter of 350 mm and an inner diameter 
of 280 mm. The co-efficient of friction is 0.25 and the maximum allowable pressure is               
0.85 MPa.  (10 Marks) 
A single block brake is shown in Fig.Q.9(b). The drum diameter is 250 mm. The contact 
angle is 90. If an operating force of 700 N is applied at the end of the lever and the 
coefficient of friction is 0.35, determine the torque that may be sustained by the brake.  
 (10 Marks) 

 
Fig.Q.9(b) 

  
OR 

10 a. 
 

b. 
 

Explain hydrodynamic theory of lubrication with sketch. Pressure distribution in bearing and 
graph showing variation of friction with speed.  (10 Marks) 
A single row deep groove ball bearing has a specific dynamic capacity of 46.3 kN. The 
actual radial load Fr = 9 kN. The speed of rotation is 1800 rpm. What is the life in                       
i) Cycles of operation      ii) in hours      iii) What is average life?   (10 Marks) 
  

* * * * * 
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Sixth Semester B.E./B.Tech. Degree Examination, June/July 2025  

Renewable Energy Power Plants     
 

Time: 3 hrs.                                                                                                    Max. Marks: 100 
 

Note: Answer any FIVE full questions, choosing ONE full question from each module. 
 

                                                       Module-1  
1 a. 

b. 
c. 

Briefly explain energy resources and its classifications.  (06 Marks) 
What is the need of non-conventional energy sources. (06 Marks) 
Briefly describe energy alternatives :   i) Photovoltaic  ii) Tar Sand and oil shale. (08 Marks) 
 

OR 
2 a. 

b. 
c. 

With a neat sketch explain :   i) Sunshine recorder   ii) Pyranometer. (08 Marks) 
Distinguish between beam and diffused radiations.  (06 Marks) 
Explain terrestrial and extra terrestrial radiations.  (06 Marks) 
 

Module-2 
3 a. 

 
b. 

Define : i) Solar latitude                      ii) Declination angle     iii) Zenith angle  
            iv) Surface aziniuth angle         v) Hour angle.  (10 Marks) 
With neat sketch explain any two types of concentrating collectors.  (10 Marks) 
 

OR 
4 a. 

b. 
Explain with sketch :    i) Solar distillation    ii) Solar pond. (10 Marks) 
With a neat sketch, explain photovoltaic conversion. Given one application of solar cell.  
 (10 Marks) 
 

Module-3 
5 a. 

b. 
List the types of wind mill. Explain with sketch horizontal axis wind mill. (10 Marks) 
Explain with neat sketch Savonius and derricus types of vertical axis wind turbines.  
 (10 Marks) 
 

OR 
6 a. 

b. 
With a neat sketch explain fixed dome type biogas plant.  (10 Marks) 
What are the problems associated in bio-gas production. (10 Marks) 
 

Module-4 
7 a. 

b. 
With a neat sketch explain Hydel power plant. (10 Marks) 
With a neat sketch explain use of :   i) Hydrographs    ii) Flow duration curves.  (10 Marks) 
 

OR 
8 a. 

b. 
With the help of diagram, explain two basin systems in tidal power harnessing.  (10 Marks) 
List the advantages and disadvantages of tidal plants.  (10 Marks) 
 

Module-5 
9 a. 

b. 
Describe the closed cycle OTEC system with the help of diagram.  (10 Marks) 
What are the problems associated with OTEC. (10 Marks) 
 

OR 
10 a. 

b. 
 

With a neat sketch explain dry steam based geothermal power plant. (10 Marks) 
List the advantages and disadvantages geo-thermal energy. (10 Marks) 
  

* * * * * 
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Sixth Semester B.E./B.Tech. Degree Examination, June/July 2025  
Mechatrnoics     

 
Time: 3 hrs.                                                                                                    Max. Marks: 100 
 
 

Note: Answer any FIVE full questions, choosing ONE full question from each module. 
 
 
 

                                                       Module-1  
1 a. 

b. 
c. 

Define Mechatronics. Explain with an example elements of measurement system. (07 Marks) 
Explain with block diagram, basic elements of a closed –loop control system. (08 Marks) 
List the requirements and types of a control system. (05 Marks) 
 

OR 
2 a. 

b. 
c. 

Illustrate working of potentiometer and LVDT. (07 Marks) 
Explain capacitance sensors and temperature sensors.  (08 Marks) 
Comparison between Transducer and Sensor. (05 Marks) 
 

 
 

Module-2 
3 a. 

b. 
c. 

Explain Data Acquisition System (DAQS). (07 Marks) 
Explain in detail Supervisory Control and Data Acquisition (SCADA). (08 Marks) 
Explain briefly Registers and Capacitors.  (05 Marks) 
 

OR 
4 a. 

b. 
c. 

Explain briefly stepper motor.  (07 Marks) 
Explain DC brushless motors with field coils with a neat sketch. (08 Marks) 
Explain Pulse Width Modulation (PWM). (05 Marks) 
 

 
 

Module-3 
5 a. 

 
b. 
c. 

With a neat block diagram, explain different components and its functionalities of micro 
controller.  (07 Marks) 
List and explain basic elements of control system. (08 Marks) 
Differentiate between micro processor and microcontroller.  (05 Marks) 
 

OR 
6 a. 

b. 
c. 

With a neat sketch explain architectures of Intel’s 8085 microprocessor.  (07 Marks) 
What is Micro Controller? Explain the classification of micro controller.  (08 Marks) 
Define Microprocessor and explain briefly. (05 Marks) 
 
 

1 of 2 
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Module-4 
7 a. 

b. 
c. 

Sketch and explain basic structure of Programmable Logic Controller (PLC). (07 Marks) 
Write short notes on shift registers and Tump control. (08 Marks) 
Explain the criteria that need to be considered for selection of a Programmable Logic 
Control (PLC). (05 Marks) 
 

OR 
8 a. 

b. 
c. 

Explain the control of two pneumatic piston, with a neat sketch. (07 Marks) 
Explain the control of convegormotor, with a neat sketch. (08 Marks) 
Write short notes on Timers with a ladder diagram.  (05 Marks) 
 

 
 

Module-5 
9 a. 

 
b. 
 

c. 

Explain construction and working of any one linear motion guide ways with neat sketch.  
 (07 Marks) 
With block diagram, explain elements of open loop and closed loop control system. 
 (08 Marks) 
With block diagram, explain adaptive control for machine tools with constraints.  (05 Marks) 
  

OR 
10 a. 

b. 
c. 
 
 

Explain the stage of design process.  (07 Marks) 
Explain the comparison between traditional and mechatronics design concepts.  (08 Marks) 
Explain any one case studies of mechantronic systems. (05 Marks)
   
 

* * * * * 
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