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Module 1 

No Questions  Mark Year 

1 Explain Impregnation and Infiltration process in powder metallurgy  3 May 2024 

2 
What is atomization in powder metallurgy? Explain any two types of 

atomization methods in powder metallurgy with neat sketches. 7 May 2024 

3 Explain Merchant's theory of metal cutting with neat sketches. 10 December 2024 

4 

During turning a metallic rod at a given condition, tool life was fund to 

increase from 25 min. to 50 min. when V" was reduced from 100 m/min to 

80 m/min. How much will be the life of that tool if machined at 90 m/min 
7 January 2024 

5 
Write the main functions of cuffing fluid in metal cutting. What are the 

desirable properties of good cutting fluid 7 May 2023 

6 

In an orthogonal cutting process, the following data has been observed:  

Uncut chip thickness: 0.127 mm, width of cut 6.35 mm, cutting speed: 2 

mls, rake angle= 10 degree, cutting force, Fc: 567 N, thrust force, Ft:227 N, 

chip thickness: 0.228 mm. Determine the following: shear angle, friction 

angle, shear stress along shear plane, power for cuffing operation, chip 

velocity and chip shear strain. 

7 June 2022 

7 List and explain any three characteristics of fine powder 3 June 2022 

8 
Explain the mechanism of chip formation in machining ductile and brittle 

material  7 June 2022 

9 
What are the materials used for making cutting tools? Describe any two of 

them in detail. 7 June 2023 

10 
Define tool signature. Explain the nomenclature of a single-point cutting 

tool with  a neat sketch. 7 December 2024 

Module II 

No Questions  Marks  KTU Exam  

1 What is a PLC. Sketch and explain the components of PLC Hardware 7 May 2024 



2 

Draw relay ladder diagram for the following sequential operations. Start 

button pressed table motor started, package rnod to the position of the limit 

switch and stops. Auxiliary features required are emergency stop, red light 

to indicate stop condition and green light to indicate package moving 

condition. Draw input and output connection diagrams also 

7 June 2022 

3 

Write a part program to give a finished job as shown in figure using 

milling operation. (Speed: 1200 rpm, Feed : 125 mm/min., Depth of cut : 3 

mm, Thickness of plate = 3 mm.) 

 

14 June 2022 

4 
Describe the NC coordinate systems and axes in lathes and milling machines 

with neat sketches. 7 May 2024 

5 
Explain the Ion Beam Machining with a neat sketch. Also, describe the 

process parameters 7 January 2024 

6 
With a neat sketch explain the standoff explosive forming process. List out 

the advantages of the process 7 January 2024 

7 
Explain the working of DDA integrator with schematic diagram and flow 

cha 7 December 2024 



8 

Write a manual part program (7) for the given work suitable dimensions), 

raw material size is 932 X of blocks (all dimensions are in mm) 

 

7 June 2023 

9 
With neat sketches, explain the open-loop and closed-loop control system 

in NC Machines  7 
June 2022 & 

January 2024 

10 Define interpolation in NC systems? Explain different types of interpolation 7 January 2024 

Module 3 

No Questions  Marks  KTU Exam  

1 Explain EDM with neat sketch and the process parameters influencing on it 7 May 2024 

2 Describe Electron Beam Machining process with neat sketch 7 May 2024  

3 Describe Plasma Arc Machining process with neat sketch 7 January 2024 

4 
List the properties of electrolyte used in Electro Chemical Machining 

(ECM) 7 January 2024 

5 
Describe the process parameters of Abrasive Water Jet Machining. Explain 

the advantages and disadvantages of the process 7 June 2023 

6 Compare and contrast the LBM and EBM processes with neat sketches. 7 June 2023 

7 With a neat sketch explain Ion Beam Machining process 7 June 2022 

8 
List and explain the factors affecting material removal rate and surface 

quality in' electron beam machining 7 June 2022 

9 Evaluate the effect of process parameters in EDM 7 December 2024 

10 
Describe PAM process with neat sketch and explain the process parameters 

influencing it. Also list the applications 7 December 2024 



Module 4  

No Questions  Marks  KTU Exam  

1 Explain the two types of Explosives forming process with neat sketch 7 May 2024 

2 
Explain the effects of high speeds on the stress-strain relationship of 

aluminium, steel and copper with neat sketches 7  May 2024 

3 
Derive the expression for transmitted stress waves travelling along a rod of 

infinite length. 7 January 2024 

4 Compare high velocity forming with conventional forming process 7 May  2023 

5 
Describe the principle of electro hydraulic forming with a neat sketch. Write 

its applications. 7 December 2024 

6 
Define the stress waves in high-velocity forming. Describe its classification 

with neat sketches  7  May 2023 

7 What are the applications of Electro Magnetic Forming 7 

June 2022 

December 2024 

& January 2024   

8 
Derive an expression for the velocity of an elastic wave travelling along a 

rod of infinite length 7  May 2023 

9 
With a neat sketch explain the standoff explosive forming process. List out 

the advantages of the process 7 June 2022 

10 
How the strain distribution in a high velocity forming process is different 

compared to the conventional forming process? 3 January 2024 

 

No Module 5 Marks  KTU Exam  

1 
Describe the Abrasive Flow Machining (AFM) process with a neat sketch. 

Differentiate between one-way flow AFM and two-way flow AFM. 7 May 2024 



2 
List the advantages, disadvantages, and applications of the Stereo 

Lithography (SLA) process. 7 January 2024 

3 
Describe the Laser Engineered Net Shaping (LENS) process with a neat 

figure. 7 January 2024 

4 Explain with a neat sketch explain Diamond turn machining process 7 December 2024  

5 Explain the working of Fused Deposition Modelling with a neat sketch  7 

December 

2024& June 

2022 

6 
Differentiate the process of Laminated Object Manufacturing from 

Selective Laser Sintering in terms of principle, construction and applications 7 June 2023 

7 Describe the Elastic Emission Machining  3 June 2023 

8 With a neat sketch explain Selective Laser Sintering (SLS) 7 December 2024 

9 Discuss the Magneto rheological fluids and its applications. 3 June 2022 

10 
Explain Magnetic float polishing with a neat sketch. State the applications 

of the process. 7 June 2022 
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Module 1: 
 

Sl. 

N

o 

Question 
Year 

Mont

h 

Marks 

 

 

1 

 

 

Explain D’Alembert’s principle. 

June 2022, 

May 2023, 

June2023

December 

2024. 

 

 

3 

 

2 

 

Derive an expression for the energy stored in a flywheel. 

May 2023, 

June2023

December 

2024. 

 

3 

3 Define the terms: coefficient of fluctuation of energy and 

speed. 

2024 

January 
3 

 

4 

Find a relation for the coefficient of fluctuation of speed in 

terms of maximum fluctuation of energy and the kinetic 

energy of the flywheel at mean speed. 

 

June 2022 

 

3 

5 
Determine analytically the various forces acting on the 

reciprocating parts of an engine, neglecting the weight of the 

connecting rod. 

May 2023 7 

 

 

6 

A vertical single cylinder reciprocating engine has a cylinder 

diameter of 200 mm and stroke length of 460 mm. The 

reciprocating parts have a mass of 160 kg. The connecting rod 

length is four times crank radius and the speed is 350 rpm, 

when the crank has turned through an angle of 450 from top 

dead centre. The net pressure on piston is 1.02 MPa. 

Calculate the effective turning moment on 

crankshaft for this position. 

 

 

May 2023 

 

 

10 

 

 

7 

A steam engine 200 mm bore and 300 mm stroke has a 

connecting rod 625 mm long. The mass of the reciprocating 

parts is 15 kg and the speed is 250 rpm. When the crank is 300 

to the inner dead centre and moving outwards, the difference in 

steam pressure is 840 kN/m2. Determine 1. The force on the 

crank shaft bearing 2. The torque 

acting on the frame 

 

 

May 2024 

 

 

14 

 

 

 

8 

The turning moment curve for an engine is represented by the 

equation, T = (15 000 + 9000 sin 2θ – 5000 cos 2θ) N-m, 

where θ is the angle moved by the crank from inner dead 

centre. If the resisting torque is constant, find: (i). Power 

developed by the engine (ii). Moment of inertia of flywheel in 

kg-m2, if the total fluctuation of speed is not exceed 1% of 

mean speed which is 200 rpm. (iii). Angular acceleration of 

the flywheel when the crank has turned through 45° from 

 

 

 

January 2024 

 

 

 

10 
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inner dead centre. 

 

 

 

9 

The dimensions of a four-link mechanism are AB=500mm, 

BC=660mm and CD = 560mm and AD=1000mm. The link 

AB has an angular velocity of 10.5rad/sec counter clockwise 

and an angular retardation of 26 rad/sec2 at the instant when it 

makes an angle of 600 with AD the fixed link. The mass of 

the links BC and CD is 4.2kg/m length. The link AB has a 

mass of 3.54kg, the center of which lies at 200mm from A 

and a moment of inertia of 88500 Kgmm2. Neglecting 

gravity and friction effects determine the instantaneous 

value of the drive torque required to be applied on AB to 

overcome inertia forces. 

 

 

 

June 2023 

 

 

 

14 

 

 

10 

For any crank angle θ, the turning moment T is given by the 

expression T=750+1000sinθ+180sin2θ+20sin3θ. If the 

resisting torque is uniform and mean speed is 150 rpm, find i. 

The horse power of the engine ii. Percentage fluctuation of 

speed, if the weight of the flywheel is 4000 kg and radius of 

gyration is 1 m. iii. Angular acceleration of flywheel at 300 

and 600 

 

 

June 2022 

 

 

10 

 

 

11 

A vertical petrol engine 100 mm diameter and 125 mm stroke 

has a connecting rod 250 mm long. The weight of the piston is 

12 N. The speed is 2000 rpm. On the expansion stroke, with a 

crank 200 from Top Dead Centre, the gas pressure is 700 

kN/m2. Determine 1. Net force on the piston 2. Resultant load 

on the gudgeon pin 3. Crank pin effort 4. Thrust on the 

cylinder walls 

 

December 

2024 

 

 

14 
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Module 2: 
 

Sl. 

No 

Question 
Year 

Month 

Marks 

1 Define magnification factor and transmissibility. 
2022 

June 

3 

2 What is whirling speed of a shaft? 
2023, 2024 

May, 

December 

3 

3 
Derive an expression to find natural frequency of longitudinal 

vibration. 

2024 

May 

3 

4 Explain vibration isolation and its significance for heavy 

machines. 

2024 

May 

3 

 

 

 

5 

A machine of mass 75 kg is mounted on springs and is fitted 

with a dashpot to damp out vibrations. There are three 

springs each of stiffness 10 N/mm and it is found that the 

amplitude of vibration diminishes from 38.4 mm to 6.4 mm 

in two complete oscillations. Assuming that the damping 

force varies as the velocity, determine: 

1. The resistance of the dashpot at unit velocity. 2. The ratio 

of the frequency of the damped vibration to the frequency of 

the undamped 

vibration. 3. The periodic time of the damped vibration. 

 

 

December 

2024 

 

 

 

10 

 

 

6 

A machine part of mass 2 Kg vibrates in a viscous medium. 

A harmonic exciting force of 25 N acts on the part and causes 

resonant amplitude of 12.5 mm with a period of 0.2 sec. 

Determine the damping coefficient. If the frequency of the 

exciting force is changed to 4 Hz, determine the increase in 

the amplitude of forced vibration upon removal of the 

damper. 

 

December 

2024 

 

 

10 

 

7 

In a single –degree damped vibrating system a suspended 

mass of 10 kg makes 20 oscillations in 14 seconds. The 

amplitude decreases to 0.35 of the initial value after 5 

oscillations. Determine the i) Stiffness of the spring ii) iii) 

June 2022, 

June 2023, 

May 2024 

 

9 
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Logarithmic decrement Damping factor iv) Damping 

coefficient 

8 
The mass of an electric motor is 120 kg and it runs at 1500 

rpm. The armature mass is 35 kg and its C.G. lies 0.5 mm 

from the axis of rotation. The motor is mounted on five 

springs of negligible damping so that the force transmitted is 

one eleventh of the impressed force. Assume that the mass of 

the motor is equally distributed among the five springs. 

Determine: 1. stiffness of each spring; 2. dynamic force 

transmitted to the base at the operating speed; and 3. natural 

frequency of the system 

June 2023 9 

 

 

9 

A vibrating body is supported by six isolators, each having a 

stiffness of 32kN/m and six dashpots having damping factor 

as 0.4 kN-sec/m. The vibrating body is to be isolated by a 

rotating device having an amplitude of 0.06mm at 600 rpm. 

Take m = 30 kg. Determine: (i) 

amplitude of vibration of the body and (ii) dynamic load on 

each isolator due to vibration. 

 

January 2024, 

 

 

8 

 

10 

The mass of a single degree damped vibrating system is 8 kg 

and makes 34 free oscillations in 18 seconds when disturbed 

from its equilibrium position. The amplitude of vibration 

reduces to 0.3 of its initial value after five oscillations. 

Determine: 1. stiffness of the 

spring, 2. logarithmic decrement, and 3. damping factor. 

 

January 2024 

 

7 

 

11 

An engine of 620 N is mounted on isolators of stiffness 1.2 

kN/mm and damping factor of 0.24. The piston of the engine 

weighing 35 N has a stroke of 84 mm. the engine runs at 2400 

rpm. Determine the force transmitted to the foundation? 

 

May 2023 

 

8 
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Module 3: 

 

Sl. 

No 

Question 
Year 

Month 

Mar

ks 

1 Define stress concentration factor and methods to minimize it. 
2023, 2024 

May, 

December 

3 

2 
Explain the significance of S-N diagram in design of machine 

components. 

2024 

May 

3 

3 
Explain notch sensitivity factor and its relation to fatigue stress 

concentration. 

2024 

December 

3 

4 What is meant by fluctuating stress? 
2022, 2023 

June, May 

3 

 

 

 

5 

Find the natural frequencies of the two degree of freedom 

vibrating system as shown in Figure 1. The masses are m1 = 2 

kg, m2 = 1 kg and stiffness values are k1 = k3 = 100 N/m, k2 = 

200 N/m. 

 

 

 

 

 

May 

2023,2022, 

2024 

 

 

 

10 

 

6 

A simply supported beam of rectangular cross-section having 

depth three times width is subjected to a point load of 25 kN at 

200 mm from the left support. The span of the beam is 600 mm. 

Determine the dimensions of the section if the allowable strength 

of the material is 220 

MPa? 

May 2023, 

2024, 

January 

2024, 

 

9 

7 
Find the maximum stress developed in a stepped shaft subjected 

to a twisting moment of 100 Nm as shown in Fig.2 What 

would be the 

May 2024 8 
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 maximum stress developed if a bending moment of 150 Nm is 

applied. 

 

 

  

 

 

 

 

 

8 

A shaft, as shown in figure is subjected to a bending load of 3 

kN, pure torque of 1000 N-m and an axial pulling force of 15 

kN. Calculate the stresses at A and B 

 

 

 

 

 

 

 

Januar

y 2024 

 

 

 

 

 

9 

 

9 

Find the maximum stress induced in the following cases taking 

stress concentration into account i) A rectangular plate 50mm x 

10 mm with a hole 10mm diameter is subjected to an axial load of 

10 kN. ii) A stepped 

shaft has maximum diameter 45mm and minimum diameter 

30mm.The fillet radius is 6mm.The shaft is subjected to an axial 

load of 10 kN 

 

June 2022 

 

8 

 

 

 

 

10 

Find the maximum stress induced in a rectangular plate 60 mm × 

10 mm with a hole 12 mm diameter (Fig. 2) taking stress 

concentration into account: and subjected to a tensile load of 12 

kN. 

 

 

 

 

 

 

December 

2024 

 

 

 

 

6 
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Module 4: 

 

Sl. 

N

o 

Question 
Year 

Mont

h 

Marks 

1 Differentiate between welded and riveted joints. 
2023 

May 

3 

2 What is meant by caulking and fullering? 
2022, 2024 

June, 

December 

3 

3 Describe different types of butt welded joints with sketches. 
2022 

June 

3 

4 What are different modes of rivet failures? 2024 May 3 

5 
A circular bar of length 600 mmm is supported at its ends. It is 

acted upon by a concentrated cyclic load at its centre which 

varies from 25 kN to 55 kN. If the factor of safety is 1.6, surface 

finish factor is 0.85, 

May 

2023,2024 

10 
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 size factor is 0.8, find the diameter of the bar. The ultimate 

strength of the bar is 650 MPa, yield strength is 525 MPa 

and endurance strength is 325 MPa. 

  

 

6 

Two plates of 12 mm thickness are connected by a double 

riveted lap joint with zig-zag pattern. Assume tensile stress = 

75 MPa, shear stress = 52 MPa, crushing stress = 118 MPa. 

State how the joint will fail and find its efficiency. 

 

May 2023 

 

8 

 

7 

Two lengths of mild steel tie rod having width 200 mm and 

thickness 12.5 mm are to be connected by means of a butt joint 

with double cover plates of equal thickness. Design the joint if 

the permissible stresses are 80 MPa in tension, 65 MPa in 

shear, and 160 MPa in 

crushing 

 

May 2024 

 

14 

 

 

8 

A simply supported beam has a concentrated load at the centre 

which fluctuates from a value of P to 4 P. The span of the 

beam is 500 mm and its cross-section is circular with a 

diameter of 60 mm. Taking for the beam material an ultimate 

stress of 700 MPa, a yield stress of 500 MPa, endurance limit 

of 330 MPa for reversed bending, and a factor of safety of 1.3, 

calculate the maximum value of P. Take a size factor 

of 0.85 and a surface finish factor of 0.9. 

 

 

Januar

y 2024 

 

 

8 

 

9 

A rotating bar made of steel 45C8 (Ultimate tensile strength 

630 N/mm2) is subjected to a completely reversed bending 

stress. The corrected endurance limit of the bar is 315 

N/mm2. Calculate the fatigue strength of the bar for a life of 

90,000 cycles. 

 

June 2023 

 

9 

 

 

 

 

10 

A pulley is keyed to a shaft midway between two bearings. The 

shaft is made of cold drawn steel for which the ultimate 

strength is 550 MPa and yield strength is 400 MPa. The 

bending moment at the pulley varies from -150Nm to 

+400Nm as the torque on the shaft varies from -50 Nm to 

+150 Nm. Obtain the diameter of the shaft for an indefinite 

life. The fatigue stress concentration factors for the keyway at 

 

 

 

June 

2022, 

Decembe

r 2024 

 

 

 

 

10 
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the pulley in bending and in torsion are 1.6 and 1.3 

respectively. Take the following values Factor of safety =1.5 

Load correction factors= 1.0 in bending and 0.6 in torsion Size 

effect factor=0.85 Surface effect factor =0.88 

 

11 

Design a double riveted lap joint for MS plates 9.5 mm thick. 

Calculate the efficiency of the joint. The permissible stresses 

are : Tensile stress = 90 MPa, Shear stress = 75 MPa, 

Crushing stress = 

150 MPa 

December 

2024 

 

10 

 

Module 5: 

Sl. 

No 

Question 
Year 

Month 

Mark

s 

1 What is surge in springs and how can it be minimized? 
2022, 2023 

June, May 

3 

2 List the requirements of spring materials. 
2024 

May 

3 

3 Why are concentric springs required in certain applications? 
2024 

December 

3 
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4 

A railway wagon weighing 3 tons is moving with a velocity of 3 

m/s. It is brought to rest by two buffer springs of diameter 

200 mm. The 

maximum deflection allowed is 160 mm. The allowable shear 

stress in spring material is 600 MPa. Take G=84 GPa. Design the 

spring. 

2024 

December 

 

9 

 

 

 

 

5 

A bracket is welded to its support (All dimensions are in mm). All 

welds are fillet welds of equal thickness. Determine size of weld 

if the permissible stress in the weld is 80 MPa 

 

 

 

 

 

 

2024 

December 

 

 

 

 

10 

 

 

 

 

 

6 

A rectangular steel plate is welded as a cantilever to a vertical 

column and supports a single concentrated load of 50 kN as shown 

in the Figure. Determine the weld-size if the shear stress is not to 

exceed 150 MPa? 

 

 

 

 

 

 

May 2023, 

June 2022 

 

 

 

 

 

14 

 

7 

Design a closed coiled helical compression spring for a service 

load ranging from 2000 to 2500 N. The axial deflection of 

spring for load range is 6 mm. Assume spring index of 6. The 

permissible shear stress intensity is 420 MPa and Modulus of 

rigidity is 84 GPa? 

May 

2023,2024, 

June 2022 

 

10 

 

 

8 

A steel plate strip of 150 mm width and 10 mm thickness is to be 

welded to another plate by a single transverse weld and a double 

parallel fillet weld. The strip is required to carry an axial load. 

The maximum tensile and shear stresses are 70 MPa and 56 MPa 

 

 

May 2024 

 

 

10 
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respectively. Calculate the length of the fillet weld, if the 

joint is subjected to static loading condition. 

9 
Design a spring for a balance to measure 0 to 1500 N over a 

scale of length 100 mm. The spring index is 6. The spring is 

made of oil hardened and tempered steel wire of SW grade. 

Design the spring. 

January 

2024 

14 

 

 

10 

Design a valve spring of a petrol engine for the following 

operating conditions: Spring load when the valve is open = 40 N 

Spring load when the valve is closed = 25 N Maximum inside 

diameter of spring = 25 mm Length of the spring when the valve 

is open = 40 mm Length of the spring when the valve is closed 

= 50 mm Maximum permissible shear stress = 40 MPa and 

Modulus of rigidity 84 GPa. Take spring index as 6. 

 

 

June 2023 

 

 

10 

 



CODE: 

MET302 Credit: 4

Q.No Module I
Month & 

Year
Marks

1 Define thermal diffusivity and give its physical explanation. May-24 3

2

What is meant by lumped heat capacity analysis? What is the criterion 

to decide whether heat transfer problem can be analysed using 

Lumped heat capacity model?
May-24 3

3

A spherical tank of 3 m diameter contains LPG at -60
o
C. Insulation 

with thermal conductivity of 0.06 W/m.K and thickness 250 mm is 

applied to the tank to reduce heat gain. Ambient air temperature is 

20
o
C and the convection coefficient on the outer surface is 6 W/m

2
.K. 

Determine the radial position in the insulation layer at which the 

temperature is 0
o
C.

May-24 7

Steel balls of 12 mm in diameter are annealed by heating to1150 K 

and then slowly cooling to 400 K in an air environment for which 

temperature T∞ = 325 K and heat transfer coefficient, h =20 W/m
2
 K. 

Assume the properties of the steel to be the following: Thermal 

conductivity is 40 W/mK, density is 7800 kg/m
3
, and specific heat is 

600 J/kg K. Estimate the time required for the cooling process.

May-24 7

A metallic sphere of 15 mm diameter (k = 43 W/m°C, ρ = 7850 kg/m
3
, 

C = 474J/kg°C) initially at 625
0
C is cooled by exposing to air at 25°C 

with a convective heat transfer coefficient of 120 W/m
2
 °C. Find

(i) Time required to cool the sphere to 100°C.

(ii) Initial Rate of cooling in 
0
C/s

Jan-24 7

5

Steam at 230
o
C is flowing through a steel pipe (k=15.1 W/m

o
C) whose 

inner and outer diameters are 9 cm and 10 cm, respectively. The pipe 

is insulated with a 5 cm thick fibre glass insulation ( k=0.035 W/m 
o
C). Outside temperature is 13

o
C. If heat transfer coefficients on the 

inside and outside of the pipe are 170 W/m
2 o

C and 30 W/m
2
 
o
C, 

respectively, find the heat loss per meter length of the pipe.

May-24 7

6

A 1 mm diameter wire is maintained at a temperature of 400
o
C and 

exposed to a convection environment at 40
o
C, with heat transfer 

coefficient of 120 W/m
2
K. Calculate the thermal conductivity which 

will just cause an insulation thickness of 0.2 mm to make a critical 

radius. How much of this insulation must be added to reduce the heat 

transfer by 75% from that which would be experienced by the bare 

wire?

May-24 7

7
Discuss the differences between Thermodynamics and Heat transfer

Jan-24 3

8
Derive the general heat conduction equation in cylindrical co-

ordinates.
Jan-24 7

COURSE NAME:

HEAT &MASS TRANSFER

4



9

Derive an equation for steady state temperature distribution across a 

plane wall with internal heat generation. Both the surfaces have equal 

temperatures and subjected to convection heat transfer. The surface 

heat transfer coefficient is h and fluid temperature is 

𝑇

May-23 7

10

A steam pipe of 5 cm inside diameter and 6.5 cm outside diameter is 

covered with a 2.75 cm radial thickness of high temperature insulation 

(k = 1.1 W/m.K). The surface heat transfer coefficient for inside and 

outside surfaces are 4650 W/m2.K and 11.5 W/m2.K, respectively. 

The thermal conductivity of the pipe material is 45 W/m.K. If the 

steam temperature is 200°C and ambient air temperature is 25°C,

determine:

(i) Heat loss per metre length of pipe.

(ii) Overall heat transfer coefficient based on outer radius

May-23 7

11
Derive three-dimensional unsteady state heat conduction equation with 

heat generation, in Cartesian co-ordinate system for anisotropic 

material.

May-23 7

A furnace wall is made of three layers. First layer is of insulation (k = 

0.6 W/m.K), 12 cm thick. Its face is exposed to gases at 870°C with 

convection coefficient of 110 W/m
2
.K. It is covered with (backed 

with), a 10 cm thick layer of fire brick (k = 0.8 W/m.K) with a contact 

resistance of 2.6 × 10
–4 

m
2
.K/W between first and second layer. The 

third layer is a plate of 10 cm thickness (k = 4 W/m.K) with a contact 

resistance between second and third layer of 1.5 × 10– 4 m
2
.K/W. The 

plate is exposed to air at 30°C with convection coefficient of 15 

W/m
2
.K. Determine the heat flow rate and overall heat transfer 

coefficient.

May-23 7

The interior temperature of a refrigerator is maintained at 5°C. The 

walls are constructed with two mild steel sheets 3 mm thick with 5 cm 

of glass wool insulation between them. The heat transfer coefficients 

on inner and outer surface of refrigerator are 10 W/m2°C and 12.5 

W/m2 °C respectively. The temperature in kitchen room is 35°C.Take 

k (mild steel) =40 W/m-°C and k (glass wool) = 0.04 W/m-°C. Sketch 

the electric analog of the system. Find the rate of heat leaked to the 

refrigerator in watts per unit area when it is kept in a kitchen room. 

Also

find interface wall temperatures.

June 2022 7

13

An electric cable of 10 mm diameter is to be insulated by a rubber 

(k=0.14W/mK).Assume cable surface temperature is 70°C. The 

surrounding air temperature is 30°C and convective heat transfer 

coefficient is 10 W/m
2
K in both bare and insulated cases. Find critical 

thickness of the insulation and compare the heat transfer for with and 

without insulation

June 2022 7

14
Distinguish between (i) steady and unsteady conduction                       

(ii) 1-D and 2-D conduction. June 2023 3

12



A 5 mm diameter and 2 m long electric wire is insulated with a 2 mm 

thick layer of fibrous cotton (k=0.8W/mK) followed by plastic 

layer(k=0.15 W/mK) of 3mm thickness. Electrical measurements 

indicate that a current of 20 A passes through the wire and there is a 

voltage drop of 25 V along the wire. If the insulated wire is exposed to 

air at T∞ = 30°C with a convection heat transfer coefficient of h = 12

W/m²-K, determine the temperature at the interface of the wire and the 

fibrous cotton cover in steady operation.

June 2023 7

Calculate the rate of heat loss through the vertical walls of a boiler 

furnace of size 4 m × 3 m and 3 m high. The walls are constructed 

from an inner fire brick wall 25 cm thick of thermal conductivity 0.4 

W/mK , a layer of ceramic blanket insulation of thermal conductivity 

0.2 W/mK and 8 cm thick , and a steel protective layer of thermal 

conductivity 55 W/mK and 2 mm thick. The inside temperature of the 

fire brick layer was measured at 600 0C and the temperature of the 

outside of the insulation 600 C. Also find the interface temperature of 

layers.

June 2023 7

A steam pipe of 10 cm inner diameter and 11 cm outer diameter is 

covered with an insulating substance k = 1 W/mK. The steam 

temperature is 200
0
 C and ambient temperature is 20

0 
C. If the 

convective heat transfer coefficient between insulating surface and air 

is 8 W/m
2
K, find the critical radius of insulation and for this value

of rc, calculate the heat loss per m of pipe and the outer surface 

temperature. Neglect the resistance of the pipe material.

June 2023 7

A plane wall of thickness L is having uniform thermal conductivity k. 

Heat is being uniformly generated in the wall at a rate of qg per unit 

volume. Assuming one dimensional heat conduction through the wall 

with wall surfaces having same temperature tw, derive an expression 

for maximum temperature in the wall.

June 2021 6

A 25 mm thick metal plate (k = 1 W/m°C) has a uniform volumetric 

heat

generation of 100 kW/m
3
. The surrounding temperature is 30°C and 

the surface heat transfer coefficient of 20 W/m
2
K. Determine the 

temperature at the midplane.

June 2021 4

Q.No Module II
Month & 

Year
Marks

1
Show that Nusselt number represents the enhancement of heat transfer 

in convection relative to that in conduction by the fluid.
May-24 3

2

Atmospheric air at 60oC flows over a flat square plate of size 0.5 m

𝑚

 

×

0.5 m

𝑚

, maintained at 10oC. What must be the velocity of the air so 

that the total convective heat transfer from the air to plate is 215 W?

May-24 7

3

A 3 m long circular cylinder with a diameter of 4 cm is exposed to the 

crossflow of 20oC atmospheric air at a velocity of 6m/s. If the surface 

temperature of the cylinder is 85oC, find the convective heat transfer 

from the cylinder.

May-24 7

16

15



4

A horizontal plate, with top view as shown in figure, has a surface 

temperature of 200oC and it is exposed to atmospheric air at 20oC. Its 

bottom side is insulated. Find the convective heat transfer from the 

plate.

May-24 7

5

In a parallel flow heat exchanger, hot fluid enters the heat exchanger at 

a

temperature of 150 oC and a mass flow rate of 3 kg/s. The cooling 

medium enters the heat exchanger at 300C with a mass flow rate of 

0.5 kg/s and leaves at a temperature of 70 oC. The specific heat 

capacities of hot and cold fluid are 1150 J/kg.K and 4180 J/kg. K, 

respectively. The convection heat transfer coefficients on the inner and 

outer side of the tube are 300 W/m2 K and 800 W/m2 K,

respectively. For fouling factors of 0.0003 m2.K/W inside the tube and 

0.0001 m2K/W on the outer surface of the tube, determine a) The 

overall heat transfer coefficient b) The exit temperature of hot fluid c) 

Surface area of the heat exchanger.

May-24 10

6

With simple sketches, explain Dropwise condensation and Film wise

condensation on a vertical surface. Which among them has the better 

heat transfer coefficient and why?
May-24 4

7

Water enters a counter flow, double pipe heat exchanger at 15oC, 

flowing at the rate of 1300kg/h. It is heated by oil (cp=2000 J/kgK) 

flowing at the rate of 550 kg/h, with an inlet temperature of 94oC. For 

an area of 1 m2 and for an overall heat transfer coefficient of 

1075W/m2K, determine the total heat transfer and the outlet 

temperature of water and oil.

May-24 9

8

Give a description on the classification of heat exchanger on the basis 

of flow arrangement and construction. May-24 5

Water at 20 
0
C enters 2 cm diameter tube with a velocity of 1.5 m/s. 

The tube wall is maintained at 100
0
C. Find the tube length required to 

heat the water to a temperature of 60 
0
C.

Jan-24 9

Water at 20°C enters a 20mm diameter tube with a velocity of 1.5 m/s. 

The tube is maintained at 100°C. Find the tube length required to heat 

the water to a temperature of 60°C
May-23 7

9



Water at 25oC flows through a tube of 50 mm diameter. The flow rate 

is 0.0575 kg/s. The tube is provided with a nichrome heating element 

on its internal surface and it provides a constant heat flux of 800 W 

per metre length of the tube. Determine the average heat transfer 

coefficient between the tube and water. Also, determine the length of 

the tube required for the rise of bulk water temperature to 50oC.

May-24 7

10

When 0.6 kg of water per minute is passed through a tube of 2 cm 

diameter, it is found to be heated from 20oC to 60oC. The heating is 

achieved by condensing steam on the surface of the tube and 

subsequently the surface temperature of the tube is maintained at 90o 

C. Determine the length of the tube required for fully developed flow.

June 2023 9

11

Explain why the heat transfer coefficient for natural convection is 

much less than that for forced convection?
May-23 7

A motor cycle travels at 100 km/hr. On the engine head a fin of 0.16 m 

length and 0.04 m width is exposed to convection on both sides. The 

fin surface is at 300°C and air is at 20°C. Determine the rate of heat 

removal from the fin assuming turbulent flow prevails all through.
May-23 7

Air at pressure of 1 atm and temperature 70°C flows over a flat plate 

which maintains a surface temperature of 90°C. The plate has a length 

of 0.2m (in the flow direction) and width of 0.1m. The Reynolds 

number based on the plate length is 40000. What is the rate of heat 

transfer from plate to air? If the free stream velocity of air is doubled 

and the pressure is increased to 3 atm, what is the rate of heat transfer?

June 2022 9

13

A hot square plate 40 cm x 40 cm at 90°C is exposed to atmospheric 

air at 30°C.Make calculations for the heat loss from both surfaces of 

the plate, if (a) the plateis kept vertical (b) the plate is kept horizontal. 

The following empirical correlations have been suggested:

Nu = 0.125 (Gr Pr)0.33 for vertical position of plate, and

Nu = 0.72 (Gr Pr) 0.25 for upper surface (horizontal position)

= 0.35 (Gr P r)0.25 for lower surface (horizontal position)

where the air properties are evaluated at the mean temperature

June 2022 8

14

An incandescent bulb can be considered as a sphere of 0.06 m dia. 

The bulb surface is at 130°C. Air at 30°C flows over it with a velocity 

of 0.6 m/s. Determine the heat loss from the bulb surface. June 2022 6

12

9



14

What is lumped system analysis? Derive an expression for temperature

distribution in a lumped system in terms of initial temperature and 

ambient temperature. June 2021 6

Q.No Module III
Month & 

Year
Marks

In a parallel flow heat exchanger, hot fluid enters the heat exchanger at 

a

temperature of 150 oC and a mass flow rate of 3 kg/s. The cooling 

medium enters the heat exchanger at 300C with a mass flow rate of 

0.5 kg/s and leaves at a temperature of 70 oC. The specific heat 

capacities of hot and cold fluid are 1150 J/kg.K and 4180 J/kg. K, 

respectively. The convection heat transfer coefficients on the inner and 

outer side of the tube are 300 W/m2 K and 800 W/m2 K, respectively. 

For fouling factors of 0.0003 m2.K/W inside the tube and 0.0001 

m2K/W on the outer surface of the tube, determine a) The overall heat 

transfer coefficient b) The exit temperature of hot fluid c) Surface area 

of the heat exchanger.

May-24 10

Water enters a counter flow, double pipe heat exchanger at 15oC, 

flowing at the rate of 1300kg/h. It is heated by oil (cp=2000 J/kgK) 

flowing at the rate of 550 kg/h, with an inlet temperature of 94oC. For 

an area of 1 m2 and for an overall heat transfer coefficient of 

1075W/m2K, determine the total heat transfer and the outlet 

temperature of water and oil.

May-24 9

A 2-shell pass and 4-tube passes heat exchanger is used to heat 

glycerine from 20 
0
C to 50 

0
C by hot water, which enters thin walled 2 

cm diameter tube at 80
0
C and leaves at 40

0
C. The total length of the 

tube in the heat exchanger is 60m. The convection heat transfer 

coefficient on shell side is 25 W/m
2
K and that on water side is 160 

W/m
2
K. Using LMTD method, determine the rate of heat transfer in

the heat exchanger after fouling with fouling factor of 0.0006 m
2
K/W 

on outer surface of tube.

Jan-24 10

Discuss the factors to be considered in the design of heat exchangers.
Jan-24 4

Explain the effectiveness of a heat exchanger.
Jan-24 3

Water flows at the rate of 65 kg/min through a double pipe counter 

flow heat exchanger. Water is heated from 50o C to 75oC by an oil 

flowing through the tube. The specific heat of the oil is 1.780 kJ/kg.K. 

The oil enters at 115oC and leaves at 70oC. The overall heat transfer 

co-efficient is 340 W/m2K.Calculate the heat exchanger area and the 

rate of heat transfer.

Jan-24 10

1



A counter flow heat exchanger consists of two concentric flow 

passages is used for heating 1110 kg/hr of oil (sp. heat = 2.1 kJ/kg.K) 

from a temperature of 27°C to 49°C. The oil flows through the inner 

pipe made of copper (Outside Diameter = 2.86 cm, Inside Diameter = 

2.54 cm) and the surface heat transfer coefficient on the oil side is 635 

W/m2.K. The oil is heated by hot water supplied at the rate of 390 

kg/hr and at an inlet temperature of 93°C. The water side heat transfer 

coefficient is 1270 W/m2.K. If the thermal conductivity of copper is 

350 W/m.K and the fouling factors on the oil and water sides to be 

0.0001 and 0.0004m2.K/W, calculate the length of the heat exchanger

June 2022 3

2
List and explain any three classification of heat exchangers.

May-23 7

3

Discuss the advantage of NTU method over the LMTD method.

May-23 7

4
What is fouling factor? How fouling factor is accounted in heat 

exchanger analysis?
June 2022 10

5
Explain boiling (pool boiling) curve for water with the help of a neat 

sketch.
June 2022 4

6

In an open-heart surgery under hypothermic conditions, the patient’s 

blood is cooled before the surgery and re-warmed afterwards. It is 

proposed that a concentric tube counter flow heat exchanger of length 

0.5 m is to be used for this purpose, with a thin-walled inner tube 

having a diameter of 55 mm. If water at 60o C and 0.1 kg/s is used to 

heat blood entering the exchanger at 18°C and 0.05 kg/s, what is the 

temperature of the blood leaving the exchanger and the heat flow rate. 

Take U0 = 500 W/m2 K, cp of blood = 3.5 kJ/kg K and cp of water = 

4.183 kJ/kg K.

June 2023 3

7
Derive an expression for effectiveness of parallel flow heat exchanger 

using NTU method.
June 2023 3

8 What are compact heat exchangers? Explain with suitable examples. June 2023 7

9
Derive the expression for log mean temperature difference in parallel 

flow heat exchanger
June 2021 10

1



10

A chemical having specific heat of 3.3 kJ/kgK enters a parallel flow 

heat exchanger at 120 0C with a mass flow rate of 20000 kg/h. The 

flow rate of cooling water is 50000 kg/h with an inlet temperature of 

20 0C. The heat transfer area is 10 m2 and overall heat transfer 

coefficient is 1050 W/m2K. Find the outlet temperature of water and 

chemical.CP of water =4.18kJ/kgK

June 2021 4

11

State the causes of fouling in heat exchanger. How fouling is 

accounted in heat exchanger analysis? June 2021 6

Q.No Module IV
Month & 

Year
Marks

1
How do we see colour of things? Explain it with basic concepts of 

radiation.
May-24 3

2
What is Kirchhoff’s law of radiation? How the concept of grey surface 

is relevant in the context of it? May-24 3

3

Two circular discs of diameters 20 cm each are placed 2 m apart. 

Calculate the net heat exchange between these plates, if they are 

maintained at 800oC and 300oC, respectively. Their corresponding 

emissivity are 0.3 and 0.5.

May-24 7

4

A hemispherical furnace of radius 1m has the inner surface (emissivity 

=1) of its roof maintained at 800 K, while its floor (emissivity=0.5) is 

kept at 600 K. Calculate the net heat transfer from the roof to the floor.
May-24 7

5

A hollow enclosure is formed between two infinitely long concentric 

cylinders of radii 1 m and 2 m, respectively. Radiative heat transfer 

takes place between inner surface of the larger cylinder (surface 2) and 

the outer surface of the smaller cylinder (surface 1) The radiating 

surfaces are diffuse and the medium present in between is non-

participating. Calculate the fraction of the thermal radiation leaving 

the larger surface and striking itself

May-24 10

6
Explain Wein’s displacement law.

May-24 4

7

A glass plate 30 cm square is used to view radiation from a furnace. 

The

transmissivity of the glass is 0.5 from 0.2 to 3.5µm. The emissivity 

may be assumed to be 0.3 up to 3.5µm and 0.9 above that. The 

transmissivity of the glass is zero, except in the range from 0.2 to 3.5 

µm. Assuming that furnace is a black body at 2000 
0
C, calculate the 

energy absorbed in the glass and the energy transmitted

Jan-24 10

8
Explain Planck’s distribution law

Jan-24 4

Two very large parallel plates at temperatures 1000K and 600K, both 

having emissivity 0.5, exchange heat. A polished-aluminium shield 

having emissivity 0.1 on both sides is placed between them. Find

(i) Net radiation heat exchange between the plates.

(ii) Temperature of the shield at thermal equilibrium.

Jan-24 7

9



Two large parallel planes with emissivities of 0.3 and 0.5 are 

maintained at temperatures of 527 0C and 127 0C respectively. A 

radiation shield having emissivities of 0.05 on both sides is placed 

between them. Calculate,

(i) Heat transfer rate between them without shield.

(ii) Heat transfer rate between them with shield.

May-23 7

Two parallel plates of size 1.0 m. by 1.0 m. spaced 0.5 m apart are 

located in a very large room, the walls of which are maintained at a 

temperature of 27
0
C. One plate is maintained at a temperature of 900 

0
C and other  at 400 

0
C.theiremissivity’sare0.2and 0.5 respectively. If 

the plates exchange heat between themselves and the surroundings, 

find the net heat transfer to each plate and to the room. Consider only 

the plate surface facing each other.

May-23 7

Two rectangular surfaces are perpendicular to each other with a 

common edge of 2 m. The horizontal plane is 2 m. long and vertical 

plane is 3 m long. Vertical plane is at 1200 K and has an emissivity of 

0.4. the horizontal plane is 18 0C and has an emissivity of 0.3. 

Determine the net heat exchange between the planes.

May-23 7

10

A black body emits radiation at 1727 
0
C. Calculate (i) the 

monochromatic emissive power at 1µm wavelength, (ii) wavelength at 

which the emission is maximum, and (iii) the maximum emissive 

power.

June 2022 3

11
Explain the "surface resistance" and "space resistance". Construct a 

radiation network for two grey surfaces exchanging radiant energy. June 2022 3

12

A room 4 m × 4 m × 4 m is heated through the ceiling by maintaining 

it at uniform temperature of 77 
0
C, while walls and the floor are at 27 

0
C. If all surfaces have an emissivity of 0.8, determine the rate of heat 

loss from ceiling by radiation.

June 2022 7

13 What is view factor? State summation rule of view factor. June 2022 7

14 Explain perfect black body concept. June 2022 7

A boiler furnace, whose surfaces closely approximate black surface, is 

made in the shape of a cylinder of height 2.4 m and diameter 6 m. The 

base, top and curved surfaces are maintained at 800K, 1500K and 

600K respectively. Determine net radiation heat transfer between top 

and curved surfaces.

June 2021 4

Two large plates are maintained at a temperature of 900 K and 500 K 

respectively. Each plate has area of 6m
2
. Compare the net heat 

exchange between the plates for the following cases. i) Both plates are 

black and ii) Plates have an emissivity of 0.5

June 2021 6

The filament of a 75 W light bulb may be considered as a black body 

radiating into a black enclosure at 70
0
 C. Considering the radiation, 

determine the filament temperature, if the filament diameter is 0.10 

mm and length is 5 cm

June 2021 4

9

15



16
Explain Planck’s Law and Wein’s displacement law of radiation.

June 2021 10

Q.No
Module V Month & 

Year
Marks

1

Oxygen gas at 25oC and a pressure of 2 bar is flowing through a 

rubber pipe of inside diameter 25 mm and wall thickness of 2.5 mm. 

The diffusivity of oxygen through rubber is 0.21 × 10-2 m2/s and the 

solubility of oxygen in rubber is 3.12 × 10-3 kmol/m3bar. Find the rate 

of loss of oxygen by diffusion per metre length of the pipe.

May-24 10

2
Explain the phenomenon of equimolar counter diffusion.

May-24 4

3

CO2 and air experience equimolar counter diffusion in a circular tube, 

whose diameter and length are 1 m and 50 mm, respectively. The 

system is at a total pressure of 1 atm and a temperature of 25oC. The 

ends of the tubes are connected to large chambers, where the species 

concentrations are kept at fixed values. The partial pressure of CO2 at 

one end of the tube is 190 mm of Hg, while that at the other end is 95 

mm of Hg. The diffusion coefficient for CO2-air combination is

DAB=0.16× 10
-4

 m2/S. Estimate the mass transfer of CO2 and air 

through the tube.

May-24 10

4
Give a briefing on different modes of mass transfer.

May-24 4

5
Explain the dimensionless numbers for forced convection mass transfer

Jan-24 7

6

A well is 40 m deep and 9 m in diameter is exposed to atmosphere at 

25 
0
C. The air at the top has relative humidity of 50%. Calculate the 

diffusion rate of water into atmosphere. Take diffusion coefficient as 

2.58 × 10
−5

 m2/s.

Jan-24 7

7
Derive the general mass diffusion equation in stationary media

Jan-24 8

8
List any six examples of mass transfer

Jan-24 6

9

Dry air at 30
0
C and 1 atm flows over a wet flat plate 600 mm. long at a 

velocity of 50 m/s. Calculate the mass transfer co-efficient of water 

vapour in air at the end of the plate. Take the diffusion co-efficient of 

water vapour in air, D = 0.26 x 10 
-4

 m
2
/s.

May-23 3

10

 Gaseous hydrogen is stored at elevated pressure in a rectangular steel 

container of 10 mm. wall thickness. The molar concentration of 

hydrogen in steel at the inner surface is 2 kg mol/m
3
, while the 

concentration of hydrogen in steel at the outer surface is 0.5 kg 

mol/m
3
. The binary diffusion coefficient for hydrogen in steel is 0.26 x 

10
-12

 m
2
/s. What is the mass flux of hydrogen through the steel?

May-23 3

11
Explain the phenomenon of equimolar counter diffusion. Derive an

expression for equimolar counter diffusion between two gases or 
May-23 7



12 Explain diffusion mass transfer and convective mass transfer by giving 

example
May-23 3

13 Define diffusion resistance in mass transfer May-23 3

14
Explain the significance of Reynolds number, Schmidt number, 

Sherwood number and Lewis number. May-23 7

15

A tank contains a mixture of CO2 and N2 in the mole proportions of 

0.2 and 0.8 at 1 bar and 17
0
C. It is connected by a duct of sectional 

area 0.1 m2 and 0.5 m long, to another tank containing a mixture of 

CO2 and N2 in the molar proportion of 0.8 and 0.2 respectively. 

Determine the diffusion of rates CO2 and N2. Assume Diffusion 

coefficient, D = 0.16 × 10
–4

 m2/s.

June 2022 3

16

Air at 20° C, 40% RH, flows over a water surface at a velocity of 1.2 

m/s, the length parallel to flow is 200 mm and width is 300mm. If 

average surface temperature is 16°C, calculate the amount of water 

evaporated in kg/sec from the surface? Assume the following 

properties:

Partial pressure of water vapor at 20° and 40% RH, Pwa = 0.011 bar,

The saturated vapor pressure at 16°C, Pws = 0.017 bar,Kinematic 

Viscosity of air, υ = 16.38 x 10 m2/s,Density of air ρ =1.22kg/m3, 

Diffusion coefficient; D = 0.256 x 10 -4 m2/s,Gas constant of 

water=461.9 J/kg K

June 2023 7

Air at 50 0C and 1 atm. flow over the surface of a water reservoir at an 

average velocity of 2.3 m/s. The water surface is 0.65 m long and 0.65 

m wide. The water surface temperature is estimated to be 300C. The 

relative humidity of air is 40%. The density of air is 1.105kg/m3 and its 

kinematic viscosity is 17.58 × 10-6 m2/s. Calculate the amount of water 

vapour evaporates per hour per square meter of water surface in 

kg/m2h. Diffusion coefficient= 0.256 × 10-4 

𝑚

m2/

𝑠

s.

June 2021 6

Gaseous hydrogen is stored at elevated pressure in a steel container of 

16 mm wall thickness. The molar concentration of hydrogen in steel at 

the inner surface is 1.2 kg mol/m3, while the concentration of 

hydrogen in steel at the outer surface is zero. The binary diffusion 

coefficient for hydrogen in steel is 0.25 x 10-12 m2/s. What is the 

mass flux of hydrogen through the steel?

June 2021 7

17



Question Bank  

Course Code: MET372  

Course Name: Advanced Metal Joining Techniques  

  

Question 

No.  

Question Marks  Month 

&  

Year  

Module 1    

1 Draw the relationship between beam current and depth of 

penetration in Electron Beam Welding (EBW).  

3 June 

2022  

2 Write three safety measures used in Laser Beam Welding.  3 June 

2023  

3 Explain the working principle of Electron Beam Welding 

with a neat diagram.  

10 June 

2022  

4 Write four applications of Electron Beam Welding.  4 May 

2023  

5 Explain the process variables and characteristics of Laser 

Beam Welding.  

10 June 

2023  

6 Describe the weld joint design in Laser Beam Welding.  4 June 

2023  

7 What are the variants of the Electron Beam Welding 

process?  

3 May 

2024  

8 Explain the principle and process of Laser Beam Welding 

with a neat diagram.  

10 May 

2024  

9 List three process parameters of Electron Beam Welding 

and explain any one.  

3 May 

2023  

10 Compare medium vacuum EBW and non-vacuum EBW.  4 May 

2023  

  Module 2    

1 Explain the cold pressure welding process.   8  June  

2022  

2 Write four applications of cold pressure welding.   4  June  

2023  

3 Explain the adhesive bonding process with a neat diagram.   10   May  

2023  



4 Describe two adhesive bonding theories.   10   May  

2023  

5 Explain the process parameters in diffusion welding.   10   June  

2023  

 

6 List three joint configurations in cold pressure welding.   3   May  

2023  

7 Draw a neat diagram of adhesive-bonded joints.   4   May  

2023  

8 Discuss the merits and demerits of diffusion welding.   4   May  

2024  

9 Write about the mechanism of butt weld characteristics in 

cold pressure welding.  

 10   May  

2024  

10 Explain vacuum fusion bonding and gas pressure bonding in 

diffusion welding.  

 10   June  

2023  

Module 3    

1 Explain the principle of operation of explosive welding with a 

neat diagram.  

 10   June  

2022  

2 Write four types of explosives used in explosive welding.   4   May  

2023  

3 Explain the stages of the explosive welding process with neat 

sketches.  

 10   May  

2023  

4 Compare parallel stand-off and angular stand-off 

arrangements in explosive welding.  

 10   May  

2024  

5 Explain the process of Friction Stir Welding with a neat 

diagram.  

 10   May  

2024  

6 Write about the differences between Friction Welding and 

Friction Stir Welding.  

 4   May  

2024  

7 Explain the metal flow phenomena in Friction Stir Welding.   6   June  

2022  

8 Describe the principle and theory of friction welding.   10   June  

2023  



9 List three process variables of explosive welding and explain 

one.  

 6   May  

2023  

10 Explain the testing methods for explosive weld joints.   4   May  

2024  

Module 4    

1 Explain the working of vacuum brazing with a neat diagram.  10 June 2023  

2 List four applications of brazing processes.  4 May 2023  

3 Explain the working principle of ultrasonic welding with a 

neat diagram.  

10 June 2023  

4 Discuss the various components of an ultrasonic welding 

machine.  

4 May 2023  

5 Describe the principle of induction brazing.  10 June 2023  

6 Write four differences between brazing and welding.  4 May 2023  

7 Summarize torch brazing and vacuum brazing processes.  10 May 2024  

8 Discuss the welding variables of the ultrasonic welding 

process.  

10 May 2024  

9 Write the advantages and disadvantages of ultrasonic welding.  4 May 2024  

10 Explain furnace brazing and its operation.  10 June 2022  

Module 5    

1 Explain the principle of operation of Magnetically Impelled 

Arc Butt (MIAB) welding.  

 10   June  

2023  

2 Compare transferred and non-transferred plasma arc welding 

techniques.  

 14   May  

2023  

3 Write about two types of underwater welding processes with 

neat diagrams. 

  14   June  

2023  

4 Discuss the advantages and disadvantages of underwater 

welding.  

 4   May  

2024  

5 Write three applications of Plasma Arc Welding.   3   June  

2022  

6 Explain the equipment used in Plasma Arc Welding.   4   June  

2023  



7 Describe the principle of dry welding and wet welding in 

underwater welding.  

 10   May  

2024  

8 Explain the safety measures in underwater welding.   4   May  

2024  

9 Write the advantages and disadvantages of MIAB welding.   4   May  

2023  

10 Draw and explain the schematic of Plasma Arc Welding.   10   May  

2024  

  



  

 

 

 

CODE: 

HUT 310 

COURSE NAME: 

MANAGEMENT FOR ENGINEERS 

Credit:3 

Q.No Module I Month & 

Year 

Marks 

1 Compare and contrast the classical new-classical and modern approach 

towards organisations 

May-24 7 

2 F.W.Taylor contributed some principles of management. Identify 

principles and explain briefly 

May-24 7 

3 state and explain the managerial roles as explained by henry mintzberg 

clearly identify how each is divided 

Dec-23 8 

4 Do managers at all levels require managerial skills? Substantiate with 

suitable examples 

Dec-23 6 

5 Explain how the managerial functions interrelates with each other Dec-23 6 

6 Explain Management as an ‘Art’ and ‘Profession’ June 2022 8 

7 Explain the different types of roles of a manager   

8 What are the different levels of management June 2022 6 

9 Explain the different theories of management   

10 Explain the different functions and objectives of management June 2022 8 

11 What are the qualities and responsibilities of a manager   

12 Explain system approach and Contingency approach of modern 

organization theory 

June 2022 6 

Q.No Module II Month & 

Year 

Marks 

1 Differentiate between Strategic, Administrative and routine type planning May-24 7 

2 Explain the principles of organisation May-24 7 

3 List the features of management process? Dec-23 6 

4 Define the terms, Authority, Responsibility and Accountability. Also, list the 

source of authority 

Dec-23 8 

5 Describe Objectives and classify the same. Dec-23 8 

6 Explain the features, steps and types of a planning process June 2022 6 

7 Explain the terms mission, objective, goal, policies, and organizing with 

respect to management 

  

8 Explain in detail about Principles of Organization   



 

 

9 Explain the different types of organization structures June 2022 6 

10 Explain the term leadership. What are its different types and functions?   

11 What is Maslow’s Need hierarchy theory?   

12 What are managerial grid styles?   

Q.No Module III Month & 

Year 

Marks 

1 Explain the term productivity and the means of increasing productivity in 

an organisation 

May-24 7 

2 Explain the decision making process May-24 7 

3 Explain in detail different productivity measurement indexes Dec-23 14 

4 Explain programmed and non programmed decisions Dec-23 6 

5 What is productivity? What are the factors affecting productivity?   

6 Problems on types of productivity June 2022 8 

7 Explain in detail about decision making process   

8 What are the different decision making models?   

9 Problems on decision making under different conditions June 2022 8 

10 Decision trees and analysis of decision tree June 2022 6 

Q.No Module IV Month & 

Year 

Marks 

1 What are the uses of PERT and CPM? May-24 4 

2 Explain the rules for network analysis in project management May-24 4 

3 Discuss the time-cost optimization procedure in detail Dec-23 8 



 

 

 

 

5 What is Project management? What is its necessary?   

6 Network diagram drawing and network analysis June 2022 8 

7 Critical Path method and problems using it June 2022 6 

8 Program Evaluation and Review Technique and 

problems using it 

June 2022 6 

9 Problems on probability of completion of project June 2022 6 

10 Time Cost Trade Off Analysis  6 

Q.No Module V Month 

& 

Year 

Marks 

1 List out the basic activities of human resource 

development 

May-24 7 

2 Compare entrepreneur and manager May-24 7 

3 How an entrepreneurship is classified based on its 

leadership? Explain in detail. 

Dec-23 6 

4 "While acquiring new employees into a firm, training is 

needed for their adaptation". discuss 

Dec-23 6 

5 "Financial Management is managing the finances through 

scientific decision making". Defend stating the different 

financial management functions. 

Dec-23 10 

6 What are the functions of Operations Management?   

7 What is Human Resource Management? What are its 

functions? 

June 2022 8 

8 What is marketing? What are the major concepts and 

objectives of marketing? 

  

9 Explain in detail about Financial Management   

10 What is Budget? What are the types of Budgets?   

11 Explain in detail about entrepreneurship and its 

classifications 

June 2022 8 

12 What is a business plan? What are the steps in writing a 

business plan? 

June 2022 6 

12 What is Forecasting? Explain in detail about types and 

methods of forecasting 

June 2022 6 


