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Third Semester B.E./B.Tech. Degree rc*amffiWff Dec.2024l J an.2025
Mechan ics of Mffiri,ffhels

-.,!+ \.

Time: 3 hrs. ":: ''. .::. Max. Marks: 100

Note: 1. Answer any FIVE full questions, clrcosing ONE full question
2. M : Marks, L: Bloom's level, Cj Cdfihrrutcome*

module.

Moduldu I M L C

Q.1 L. Define the following terms:
(r) Poisson's ratio (ii)

.rt '1\ v',,t ,:::1,,,
,l:irii( i:.:t:

Fgc safetV
04 LI col

b. Show that the expression for rthe extension of uniformly
bar subjected to an axial load rP' is given by, 6 :4PLlmd

tapering circular

rdzE

06 L1 col

c. A bar with stepped:,portion is subjected to the fofces shown in Fig.Ql(c).
Solve for the magnffie of force 'P' such that net deformation in the bar
does not exceed ,1 mm. E for steel is 200 GPa and that of aluminium is

70 GPa. Bis end diameter and small end di5meter of the tapering bar are
does not exceed ,1 mm. E for steel is 200 GPa and that of aluminium is

70 GPa. Big ,end diameter and small end di5meter of the tapering bar are

4omm and t2.5mm ,"rpyqror,,.^i 
^ *.^t_ .,

++(tffia"
,4 ""',. .,:

,,1k#*,

Fig.Q1(c) -

10 L3 co1

ORfillr' lri,,

o.2 a. How do you relafe Modulus of Elastipitv and Bulk modulus? 10 LI co1
b. CB of the steel

supports at room

o,3In

cx. : 12x10-o/oc for
BC i-s.800 mm2.

10 L3 co1

Module - 2

Q.3 A. A rectangular bar is subjeCted to two direct stresses 'cr*' and 'or' in two
mutually perpendicular directions. Show that the normal stress 'o,' and

shear stress 'r' eh an oblique plane which is inclined at an angle '0' with
the axis of minor stress are given by

,,1

ox +ov o* -o..
o_ =-+-Lcos2otr/r1

LL
,11!. i

(o.-o,) .

r - -l -- "------r lsur 20
[2 )

10 L1 c02

Solve for
bar

AC is 400 mm2 and of
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b.
of principal

:l'

10 L3 co2

OR
Q.4 a. Show that the change in volume of thin cylindrical sheil is given

s, = +(s -+rra)v' 4tE'

by 10 LI co2

b. A pipe of 500 mm internal diameter and 75 rry1 thick is filled with a fluid
at a pressure of '6 N/mm2. Solve for the maximum and minimum hoop
stress across the cross-section of the cylinder. Also construct the radial
pressure and hoop stress distribution sketch across the section-

10 L3 co2

Module * 3
Q.s a, Explain with sketches, the different types of loads aoting on a beam. 

,,,

10 L2 c03

b. A cantilever beam carripS.UdL and point
Construct SFD and BMD.

" tskN Ln*rk l,o. A ,,", -L / '.," I..

tou6r:ds shown in FigQs(b).

kAI r g-DYtt
l'
I
I!l

10 L3 co3

I vta. Iltt
B

Qsft)
\s,,li$ OR

Q.6 L, Explain SFD and BMD fur a cantilever beam with a uniformly varying
load.

10 L2 c03

b. is located as sht,wn in Fig.Q6(b). Develop the
point of cbntraflexure.

,,il
,tvrt/4' g

ak^l
t.

An overhanging beam ABC
SFD and BMD. Also locate

10 L3 c03

i.{ Module - 4

Q.7 a. Explain the assumptions made
maximum transverse shear stress
beam ofa iectangular section.

in simple bending and show that the
is 1.5 times the average shear stress in a

10 L2 co4

The state of stress at a point in a stained material is
Identiff (i) Direction of principal planes (ii)

Fig.Q6(b)
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b. The cross-section of a beam is as shown in Fig.Q7(b). Ifpermissible stress

is 150 N/mm2. Find its moment of resistance apfl \ffi,m$are it with

Fig,t

1i ^-,,x,, 
'r'i1..r

(b)

Kmtt

10 L4 co4

" ;,i OR s

Q.8 a. Illustrate an expression fori,the bending stress and
straight beam subjected to'pure bending.

f curvature for a 10 L2 co4

b. A 'T' shaped cross:section of a beam shown.in Fig.Q8(b) is subjected to a
vertical shear force pf tOO KN. Inspect t$ffi6r stress at the neutral axis
junction and

pf tOO KN. Inspect tlffiffir stress at the neutral axis
MI about the horizonf&ffitral axis is 0.0001 134 ma.

Sov*tt,

.e.{ii,_ . 
lll

e::, ::::::i:::i:,i
.r

d
S.*

10 L4 c04

Module -6-qd
Q.e L. Explain the assumptions made in puqe toision-theory and show that

T_I*GO .,'.,.+ il

J, ;' ,. R L .-"'i.,,,'o, .,,,, ',.

10 L2 cos

b. A ha11dry;,::shaft having
transmits '562.5 KW p

40% of iits external diameter,
transmits'562.5 KW power,'at 100 rpm. List the internal and external
diamcters of the shafl if the shear stresi is not to exceed 60 N/mm2 and thc
twist in a length of 2.5m should not exceed 1.3 degrees. The maxittrum

torque being 25o/o greater than mean. G : 9x 104 NAnm2.

10 L4 cos

}RJ
Q.10 a, Show the vaiiation of Euler's critiCal

tire limitations of Euler's theory and
these limitations.

load with slenderness ratio. Explain
mention for formulae to overcome

10 L2 cos

b. A 1,5 m long column has a circular cross-section of 50 mm diameter. One

end of the column is fixed in direction and position and the other end is
free. Taking the factor of safety as 3, analyze the safe load using

(i) Rankine's fol'mula taking yield stress 560 N/mmz and a: 1i 1600.

(ii) Euler's formuli, iaking E: 1.2x105 N/mm2.

10 L4 cos

***r(-'[ q

? ^f 1
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Manufacturing Procebs

Time: 3 hrs. - lllir,, '' *ax. Marks: 100

BME302USN

Note: 1, Answer any FIW full qaestions, chotosing ONE full question from each module.
2. M : Marks, L: Bloom's level , C: Course outcomes.

Module: I M L C
o.1 a, Defure manufacturing process. Cla*sif$, mamrfacturing process. . 8 L1 co1

b. Define pattern
allowances.

and explain with a neat sketches any four pattern 6 L2 col

c. With a neat sketch explain,'[oltlmachine. 6 L2 col
OR

Q,2 a. Discuss briefly the requifements of base sand in sand mould preparation. 6 L2 col
b. List the commonly mixed ingredients in moulding sand. ilustrate the

properties contribute by each of them to the sand mould.
10 L2 co1

c. What is core? Lisf the different types of coies. 4 L1 co1

Module - 2

Q.3 a. With atreht sketch explain resistance furnace. 10 L2 c02
b. Explain with a neat sketch CUPOLA furnace. 10 L2 co2

OR
o.4 L, w th a neat sketches explain casting defects and remedies. 10 L2 co2

b. w th a neat sketches explain"'slush casting. 10 L2 co2
.,,,,,1.t "'l'll1llll;,,,llll

Module -+i3

Q.s L. Define Forming. With
process.

classification of forming 10 L2 co3

b. Differentiate between Hot Working and Cold Working. t0 L2 c03
.oR

o.6 L, Explain the principle of : i) Forsine ii) Extrusion. 10 L2 c03
b. Explain : i) Blanking ii) Piercing. 10 L2 c03

Module - 4

Q,7 L. Define Weldine. Explain oxy*acetylene gas welding. 10 L2 co4
b. With a neat sketch explain TIG welding. 10 L2 co4

OR
Q.8 a. With a neat sketch explain Submersed Arc Weldins (SAW). l0 L2 co4

b. With a neat sketches explain types of flames produced in oxy-acetylene gas

welding.
10 L2 co4

i'li ..l ti*r,l$ :

.,il Module - 5

Q.e l. With suitable sketches explain defects in welding and their remedial
measules.

10 L2 co5

b. With a neat sketcht,,,explain : i) Solderine ii) Brazine. 10 L2 c05
OR

o.10 A. With a neat sketches explain resistance welding process. 10 L2 cos
b. With a h, explain friction stir welding process. 10 L2 co5
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Third

Time: 3 hrs.
Note: 1. Answer uny FIW full questions, c

2. M : Marks, L: Bloom's level, C: C,

:::'" Max. Marks: 100
'E full question from ea.ch module.
,nes.

Module - 1%S
.,{[$ M L C

o.1 a, Differentiatebetweencrystallineand'flon:crystallinesolids.'lL' 06 L4 co1
b. Explain briefly atomic bonding, ionic,bdiiding and melql!.rq lg4diq& 08 L2 col
c. D.f,r" (APn At".i. aaii. 06 L4,LI col

OR
Q.2 a. Explain slip and twinnins. ,,,,:::i 06 L2 co1

b. Explain point defects and,Edge dislocation with necebS'ai* diagram. ()B L2 col
c. With necessary diagram, explain Bragg's law. 06 L3 col

Module - 2

Q.3 a. State and explain,,.Ffume-Rothery Rule ggrigrr,{ing the formation of
sub st itutional so lid iitterstit ial so lid so lut ioniwitli examp le s.

08 L2 co2

b. Explain with,neat
with examples;"

sketch, substitutional and interstitial solid solutions 06 L2 co2

c. State and\exolain Fick's laws of Diffusion. rlu;, 06 L3 c02
'oR

Q.4 A. Explain Levcr Rule and Gibbs phase rule with an example. L3 co2
b. Dri* Fe-f'elC diagram.. laUpt all phases, temperatures. Explain

solidification process for 0.8% C.
L2 co2

w
Q.s a. Draw TTT diagram for 0.8% C and superimpose the cooling curves.

Explain briefly.
10 L2 c03

b. With neat sketch, :explain
pfocesses.

hardening...and tempering heat treatment 10 L3 c03

rll".lrOR

Q.6 a. ExplaireAeedardening of A1 sGudloys. 06 L2 co3
b. With nea*sketches, explain flamti hardening. li 06 L3 c03
c. Draw the TTT diagram of airstenite for eutectoid steel. Explain the

various transformations pro duct o f austenite.
08 L2 co3

Module - 4 "'
Q.7 a, Explain briefly common twes of coatings. 10 L2 co4

b. With a neat sk'btch, explain Physicril Vapour Deposition (PVD) and

Chemical Vapour Deposition (CVD) process.
10 L3 co4

.:t OR
Q.8 a. Explain briefly about particlEiehape and particle size. 10 L2 co4

b. Exp lain any two metho ds.,iif ,p.Swder pro ductio n technique. 10 L2 ca4
TH Module - 5

o.9 a. Define cornposite. Give "its classification. 06 LI,L2 co5
b. Explain Metal Matliffiomposite and Ceramic Matrix Composites. 08 L2 cos
c. List the advanta dnd disadvantages of composite materials. 06 L4 co5

OR

Q.10 L. Explain th0,rgvolution of Engineering materials with the help of block
diasram.

10 L2 cos

b. With the*ftcessary flowchart, explain the design flow process chart. 10 L3 co5

1D
-j1

08
1Z
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Max. Marks: 100
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Time: 3 hrs.

MqdrulPr 1 M L C

Q.1 a, State ind explain zerothlaw of thermodynamics. 10 L1 co1
b. T*o Celsius thermometers 'A' and 'B' aglee at ice point and steam point

and the related equation is ta : [- + Mts + Nts', where L, M and N are

constants, when both thermometer are immersed in fluid, 'A' registers

26.C while ,B', registers 25oc. determine the reading of 'A' when'B' reads

37.4"C

10 L3 col

OR

Q.2 a, Derive an expression for work done during :

i) Isothermal process ii) Adiabatic process.
10 L2 co1

b. a .jtlna". contains 1 kg of a certain fluid at an initial pressure of 20 bar.

The fluid is allowed to expand reversibly behind a piston according to a law

PV2 : constant until the volume is doubled. The fluid is then cooled

reversibly at constant pressure until the piston regatns its original position,

heat is then added reversibly with the piston firmly locked in position until
the pressure rises to the original value of 20 bar. Calculate the network

aone uy the fluid for an initiat volume of 0.05 m3 and draw a neat PV

d iagrarn.

10 L3 col

.. ,:itt.li[ Module -e ,t'\

o.3 a. E-pl^,n J"rl.\ etimcnt with skctch 10 L1 co2
b. Air flows stcady at the rate of 0.4 kg/s through an air comprcssor, cntcring

at 6 m/s with a pressure of 1 bar ani u ,p."ifi" volume of 0.85 m3/kg and

leaving at4.5 m/s with a pressure of 6.9 bar and a specific volume of 0.16

-3/kg. The internal energy of the air leaving is 88 kJlkg greater than that of
the air entering. Cooling water in a jacket surrounding the cylinder absorbs

heat from the air at the rate of 59 W. Calculate the power required to drive

the compressor and the inlet and outlet cross-sectional areas.

10 L3 co2

OR

Q.4 a. Derive Steady Flow Eilergy Equatiot (SFEE) with aneat skglch. 10 L2 co2
b. "bonditions, receiving steam at the

following *iut" : pressure I .2 MPa, temperature 188"C, enthalpy

2785 kJlkg, velocity 34 qls* ahd elevation 3 m. The steam leaves the

turbine at the following stt$$di'., : pressure 20 KPa, enthalpy 2512 kllkg,
velocity 100 m/s and elev,dsbir O m. Heat is lost to the surroundings at the

rate of 0.29 Nls. If the rat6 of the steam flow through the turbine is 0.42

ks/s. What is the pownrbutput of the turbine in KW?

10 L3 co2

Module - 3

Q.s L. Ftunt and clausius statements of II law of
thermodynamics.

10 L2 co3

b. A h."t rrg,ne r".eives half of its heat at 1000 K and the rest at 500 K while

rejecting heat to a sink at 300 K. What is the maximum possible efficiency
of this heat ensine?

10 L3 c03

Note: 1. Answer any FIW full questions, chgAsihs ONn fiuA question fro{;&"h module.

2. M : Marks , L: Bloom's level , C: Cou.rse outcomes. 
,,,,'i', _..l,,uu

i. (Ise of steam table and thermodyiaffis data hancl is permitteit'fi::y
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Q.6 L, State and prove clausius inequality. 10 L1 c03
b. A heat engine working on a Carnot cycle absorbffipt'from three thermal

reservoirs at 1000 K 800 K and 600 K respectiile-ly{ The engine does 10

KW of net work and rejects 40.0 !J/ry*_ollf,.ut*Th" ,il\at 800 K if heat

supplied by the reservoir at 1000 K 60% heaf supplied by reservglr at

600 K. Find the quantifier of heat supplied;#y each reservoir' \"

10 L3 co3

Module - 4

Q.7 a, Explain the concept of available and,uilavailable energy referrgd;,p a cycle. 10 LI co4
b. In a steam generator. water evaporated at 260"C. while the combustion gas

(Cr: 1.08 kJ/kg K) is cooled frorn 13000"C to 320'C. The surrounding are

at 30'C. Dctcrmine loss in energy availablc due to thc above heat transfer

per kg of water evaporated (Latent heat of vaporization of water at 260C :
1662.5 m3 kgrnolc.

10 L3 co4

OR
o.8 a, Sketchandexplain,thidttlingcalorimeter.'; 10 L2 co4

b. A vessel of 0.04 mr contains a mixing of saturated water and saturated

steam at temperature of 240'C. The mass of the liquid is 8 kg. Find the

pressure, specific volume, enthalpy, entropy and interylal energy.

10 L3 co4

!uilti,,

Module - 5

Q.e a. ExP laiii"lrrilrlliilli'liii' ,',iil3\J:
d( $i

"l,.q6i.* 
1*i._

"r: n.'iiir:t ]"t

&u *"'''\Ssi"

i) Vander Waal's equation of state
ii) Compressibility factor. (k
iiil Law of correspondinebtEie'S.

,,, ',i;.j" itrl

,{i ::
r:::,::ai::::i:i'

10 L2 co5

b. I kgolCO2 has a volume of 0.86 m3 at l20oC compute pressure using

i) Ideal gas equation
ii) Vandcr Waal's equation.
Take Vander Waal's constants
b:0.0423 *3/kg mole.

.,,"liliti. :

for Cbzli : 365.6 KNMaI''fu mole
l, " l'll

and

10 L3 co5

.,,,,,,"1"'..,.OR

o.10 a. Discuss Maxwell's equations and Tds equation. 10 L2 co5
b. Volumetric analysis of a gaseous mixture yields the following results :

COz: l2o/o, C:: 4o/o, Nz: 82o/o, CO : 2o/o.

Determinc the analysis on mass basis. molecular weight and gas constant

for the mixture, assume idcal gas behavior.

10 L3 co5

, \$1ii.,rtlr11

''t::1, ''"
.:t!ii...

id. li.i... r:

"wruttrltrllilBr'+9.!i

I dtr]]: 1:::: .\.]'

.,,:::::::,,,
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Third Semester B.E./B.Tech. Degree Examindti'6n, D ec.2024 t J an.2025
Electric and Hybrid Vehicleqfbchnology

Note: l. Answer oq, FII/E ./i4ll questions, choosing ONE Jitlt questian.from ench module.

2. M : Marks, L: Bloom's level , C: Course outcorues.

Time: 3 hrs. Max. Marks: 100

Module:1 M L C

Q.1 a. Discuss the need of Electric and hybrid vehicles.
lirn itations.

List their advantages and 10 L1 co1

b. Explain the basic architecturc and t\,pcs of EV and IIV. 10 L2 col
.,l,'{ll 

"]** oR
Q.2 a. l)iscuss the methods and technology used

hazardous materials.

in disposal of batteries, cell, 10 L1 co1

b. Explain the irnpact on environment of conventional, EV, l-[EY. 10 L2 col
Module * 2

Q.3 a. l)iscuss the various power, energy management stratc'gics and its general

architecture in EV and HV.
10 LI co2

b. With a neat sketch. explain F'uel cells and their characteristics- 10 L2 co2
ORr

o.4 a. l)iscuss brieflv importance. advantages and application of super capacitors. 10 LI CQ2

t. Discuss the various energy storage devices and also explain the selection

criteria ol tltern.

10 L1 co2

.' Module * 3

Q.s a. Explain various types of motors and size and selection criteria of them. 10 L2 co3
b. lrxplain traction motors variable speed electric motor

neat sketch.

characteristics rvith a 10 L2 co3

OR :-

o.6 a. Explain IPM motors and their characteristics. 10 L2 co3
b. Discuss the types of mechanical and electrical connections of motors. 10 L2 co3

Module - 4

Q.7 a. Sketch and explain rollrng resistance and aero dyrtanric drag in electric

ve h iclcs.

10 L2 co4

b. Oit.urt tt-t. O.tign parameters of batteries ultra capacitors and Fuel cells. 10 L1 co4
.-r:,;':111.,.,rr' OR ,:,,'"''

Q.8 a., Explain the total tractive el'fort, torque required, transrnission efficiency of
the drive wheel.

10 L2 co4

f,. With a neat sketch, expiain t,ead-lon batterics. 0s L2 co4
c. Exnlain maior twes of rechargeable in EV and HVE. 05 L2 co4

Module * 5

Q.e B. Define the term battery charging and termination. Narne different methods

trl'battcrv charging.

10 L1 cos

b. Explain importance of poweir electronics converters for batlqy chalgin& 10 L2 cos

Q.10 a. nir..rs tt-,. battery charging stations and its installation and

commissioning.

10 L1 co5

b. Disctss the domain related grid inter-connections of electric and hybrid

vehicles.

10 LI cos

*'N*r(*


