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Time: 3 hrs.

Note: 1. Answer any FIYE full questions,
2. WU Fornrula Hand Book is
3. M : Marks , L: Bloom's level , C:

M L CI ,s

Q.1 a. State Hooke's law. Draw a neat diagram
and mark the salient points and zones.

curve f-or'mild
' ;,4;'

},

of stress-stain steel 5 L2 col

b Derive an expression for elongation in a tapered bar
section, subjected to an aiial tensile load "F".

of circular cross- 7 L3 co1

c.

Fie.Q.1(c)

s

fr)rr')

A brass bar

magnitude of " if, E: 84GPa.
1(c). Find the

cross-section area 300mm2
load as

is subjected to a
of bar and the

L3 col

OR
Q.2 a. Define the following: i) Foisons ratio ii) Brll moduius

safety iv) True stress

*mP

iii) Factor of
v) Hardness

5 L2 co1

b

in
a

sted

E, G, K.

It is observed thht when a load
,:gauge length of
0.0036mm. Find

7 L3 co1

8 L3 co1c.

Coype^a

0
ii)
Take

o-6

A,:

The bar is free from stresses

is increased to 90"C,

Fig.Q.2(c)
(J'5 (Y->

,,C".

8 x 10-s/oc and cr, = 1.2 x 10-s/"C,

$-..iss
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BME3O1
Module - 2

8 L2 co2Q.3 t. Define:

0 Principal plane
ii) Principal stress
iii) Maximum shear stress
iv) Plane of maximum shear

t2 L3 co2b An element with the stresses acting on it is
circle method frnd:

t
rl ?"

1-

angle of 110' with respect to x
ii) Principal stresses and their

ig.Q.3(b), by Mohr's

Fig.Q.3

1oc t ./_*

iiD Maximum shear stresses and

i) Normal and shear stress acting whose normal is a!,'.gp
,4 *--. *./

4#*
d

Q.4 a.

ii iriii-1r

is

ii:. ,,::l::::r::1

and longitudinal strains in thin 8 L3 co2

b. A cast iron pipe has 200mm internal diameter and 50mm
carries water at a piessu.e of 5N/mm2. Calculate
circumferential and radial pressures. Sketch the stress

the section.
o'ffi$n' across

metal thickness. It
the intensities of

t2 L3 co2

Q.s a. Dis cuss,,about different,*.:,ofi.!'iutS and lo ads. 6 L2 co3

b Obtain a relation between load intensity, shear force and bending moment. 6 L3 c03

C:,,,,,

,, ,,

iv

Diaw the BMD and

I cr>
.s(c)

cantilever
.'""s

rr)

N

Fig.Q.s(c). 8 L3 c03

OR
Q.6 a.

ii) Bending moment
iii) Shear force.

::

contraflexuie
Define:
i) Point of

6 L2 co3
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b A simply supported beam is shown in Fig.Q 6(b). Draw the
30hN

I rr> lco

BMD

$

rr)

ohN/
IN\

Fig.Q.6(b)
2-co

30KN
14 L3 c03

Module - 4

Q.7 a. List the assumptions made in theory of pure.bending.
equation with usual notations.

bendiirg

,,,1r11]lllf,

Derive the 10 L3 co4

b. a cross-section 15Omm x
ind: i) Maximum UDL
from one end.

950mm.
intensitv

txr,,

A simply supported beam of 5m
If the permissible stress is 1

ii) Maximum concentrated
.F
2m

10 L3 co4

rr ;1,r 
rir" OR

Q.8 a 10moment. Plot the

8(a)

bendilg

r5()
anrr)

L
mrf) l

ected 100kNm

SMk,,.

_ffiil'
ii -n*'iitr

L3 co4

b.

reouired-to bieak

dN
the

200mm x 20
at free end.

over length 5Omm

_s'w$
beam.

central
material and simply
300mm. Calculate

A cantilever of square
flexure when l2kN is

10 L3 c04

5

Q.e a. Derive torsion equation. Also list the aSsumptions. 10 L3 co5

b

G = 80GPa.
shear stress of

if maximum 10 L3 co5

OR

Q.10 a:y. 10 L3 cosDerive an expresSion for critical load in a column subjected to compressive
load, when one end fixed and other free.

b A i.5m tr\getlumn has a
end of coluflnn is fixed and

ciriT$ i cross-section of 50mm diameter. One
o.$her end is free. Taking FOS = 3. Calculate

yieid stress 560N/mm2 and a = *
l 600

safe load using i)

ii) Eulers formula, E

10 L3 co5

**rrrirk

dx ;

. {i.*+*,i
r'i """' -r'
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Max. Marks: 100

Third Semester B.E./B.Tech Degree Examin , Dec.2023lJan.2024
Manufacturing

Time: 3 hrs.

Note: 7. Answer any FIW full questions,
2. M : Marks, L: Bloom's level, C:

question module.ffi*
,s

M L CI
a, Define a gating system. Explain,Sith$ketches types of gatiri3lsy51.*. 10 LI colQ.1
b. Explain with a neat sketch Cdi fiouUing process. 10 L2 col

OR
a. Define pattern and

allowances.
expl 'with a neat sketchbs ,any four pattern 10 L1 colQ.2

10 L2 co1b. Explain in detail the procedure to determine grain fineness number of
greens and in foundry lab.

Module
10 L2 c02Q.3 a. Explain wilh'a nlat sketch coreless induction furnace
10 L2 c02b. Explain yvth,a neat sketch cupola fu6iipce.

10 L2 co2Q.4 A. Explain wfth a neat sketch centrifrffi"casting process. *S*tr
b Explain with neat sketches castinf defects. 10 L2 c02

Module - 3

Illustrate the following metal forming processes with neat sketches :

i) Bending ii) Piercing iii) Blanking.
10 L2 c03Q.s a.

b Explain the following yield criteria :

i) Tresca yield criteria
ii) Von-Mises yield criteria. ,,r," s

10 L2 c03

OR
A. Describe compound and progressive die processes. 10 L2 c03Q.6
b Explair@dYmportance of I$ffirature in metal_fiirming and write the

d ifferenc €S between hot wp..&iHand c o ld workin$
10 L2rl c03

Module
10 L2 co4Q.7 z. Eipl,iin with neat sketches types of flames produced in OXY-Acetylene

welding.
10 L2 co4b. Explain with a neat',ikEtch OXY-AcetyJene gas welding process.

Q.8 a. Explain witffii%at sketch y1(ffilding and mention its advantages,
disadvantaged hhd applications. o

10 L2 co4

L2b. Explain with a neat sketch,ttffihuat metal arc welding and also mention its
advantage s, dis advantages,",and app licat ions.

10 co4

# Module - 5
10 L2 c05Q.q a. Explain with neat sketches welding defects.
10 L2 cosb. Explain with a neat sketch residual stresses in welded structures.

OR
10 L2 cosQ.10 a. Describe tfo foflowing

t) Solffis$
ii) Brd#id

10 L2 cosb. Bxplaip rffih a neat sketch resistance welding process.

*****
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Max. Marks: 100

Third Semester B.E./B.Tech Degree Ex
Material Science and eering

Time: 3 hrs.

Note: 1. Answer any FII/E ftrll questirttrs,

2. M : Marks , L: Bloom's leYel , C:
question from,,e\ch module.

M M L C

Q.1 a. urrit cell in crystalCalculate the APF for FCC and 10 L3 col
b Enumerate the type of ns and exp v a 10 L2 co1

suitable sketch twrn defects.

OR

Q.2 a. Explain with the plastic by Slip and 10 L2 co1

b.
'lddiiir*w. '.*"d

5 L2 col

c. Molybdenum hai BCC and a

atomic radius. The atornic

Na = 6.023 x 1023 atoms/mol.

density of 10.2 x 103 kg/m3. Calculate its
weight of molybdenum is 95.94gm/mol.

5 L3 col

''riilr.
,t)l

,... '' I\{odule - 2

.-" \w
{ rii+ }

i ."tdMil

Q.3 a. Draw neatly the solid so

explain briefly.
lution'binary phase diaglam of a Ni-Cu systerr,r-and 10 L2 co2

b. State and
"-p1.,, 

b, 
"ny 

rn. f i.t't l-' ,tn..l I'd Iaw ol'tlil'lusiolr. 10 L2 c02
OR

Q.4 A. Explain briefly with a neat sketch the eutcctic systetn of two components

completely soluble in liquid statc attd Partially solublc in solid slate.
08 L2 co2

b. Draw a neat sketch of iron-carbon equilibriurrr diegrarn and shorv all phases

on the diagram also show the three invariant reactions.
t2 L2 co2

Q.s A. Exp..lah briefly *".l*rrk''r"tidificetion rvith sr.ritable sketcl-rcs 10 L2
With a suitable sketch explain normaljzing ireat treatment process. 10 L2 c03

OR

Q.6 a. Draw a neat la
Eutectoid steel

Transformation [TTT] diagram for
and

10 L3

b. With a neat sketcir briefly explain Aar:stemperign and Martempering heat
treatment process.

10 L2 c03

Moclule - 4

Q"7 a. With a flow chart, explain briefly thc por,vder metaliurgy process and its
applications.

10 L2 co4

b. Enumerate the different powder production methods, with suitable sketch

explain atomization rnethod.
10 L2 c04

OR

Q.8 a. Explain biiefly thermal spray coating rvith suitable sketch. Mention the

advantages'o f surface co atings and treatments.
10 L2 c04

b. Advantaffi and limitations of powder metallurgy process. 10 L2 co4

.{ ryJ
"s. t"-""...."a"i_t{iiwi!i{!:'

l of 2

Define the
i) Unit cell lattice
ii)

c03
b.

c03



BME303

hlloclule - 5

Q.e a. 10 L2 cosClassify engineerir-rg rnetals. Enumerate t)rt' types of cast iron and mention
the compositions, propefiies and applications.

b. With a neat sketch, explain tl-re plocluction of cornposite by :

i) Filament winding proccss
ii) Bag molding proccss.

10 L2 co5

OR
Q.10 a. With a suitable skctcli cxplairr thc pro.ltreri..-rrr t-,lnretal rnctric cornposite by

stir casting pl'occss.
10 L2 cos

b 10 L2 cosWhat are tlre lactols aflce ting tlrc sclcclion ol lraterials explain briefly.

$.m
&N"ss**,
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f' ,.-
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Max. Marks: 100

module,

co1

co1

co1

L2 co1

co2

co2

co2

Third Semester B.E./B.Tech. D
Basic Th

'l'ime: 3 hrs.

Note: l. Answer any FIVE full questions,
2, M : Marks, L: Bloom's level, C:
3. Use of thermodynamic data
4. Assume missing do.ta suitably.

OR
Write the tlow

M L C1

05 L1 co1Q.1 a

05 L2b

10 L3
and 'b' are constants ancl x is thc thcrtlt..rttlcttic

the thermometer. If at ice and stcam points the

fbund to be 1.5 anc17.-5 respectively. What rvill be

i) Cforwork a CES s P(pro
11 PV":CwhereCis

IS the lationrecertarna thermorleterT'he glven lryterrperature
+t ina x b

1nof theertyprop
1S

basis forState Zeroth larv of and justily how it
measurement.

Dcrivc an expt'e ssi,,n

1.5'lrnctrtcthc to the

c.

05 L1Q.2 a.

05b.

Show that thermodynatliics
de llnition.

definition

lain working prlncrp

to nrcchanics{br rvork is

voiume gasWith a neat sketch, exp

10 col

L1 co2rnathematicalahng

a cycle

c ihc steacly 11o'"t cncrgyl llow dc 05 L1

L4c.

)
05a.Q.3

a

b.
NS

t t . Calculate the work

IS

A cloqgd sysl.cn't

the

A 1;erlect gas is
done by the gas

volumc is 4 mr
going from
'the state 2

mS wa cesundcr progo
m state ln1

1n whic
bar and

fi nal

li ttcat ske t. lr
with

te

10

05 L1

L3

Q.4

c.

L.

hout tiiction from an inittal state

of 0.15 rr3 and 0.105 NIPa. tire
IS

thc process. How tnuch does the

statl0narY mass

internal of the

process. There is a trans{br of

co2
05 L2Show that energy is a propcrty of tlie s1'stetn.

10 L4c.

and rises through 60 m. Determine work done during the

energy
velocity

kg of fluid pcr minute entcrs at a

120 m/s and internalvelocity
properties at exit are 5.6 bar, density 5 kg/m3,

energy 720 klkg. During the process, the fluid rejects

I of2

180 nVs,

60 kJis

Lr a ccrtain

pfocess

pressure of 1.4

920 kJ/kg. The

c02

i

I

;

I

r .'-&!i

\rr'ith

whichinfirr' P.dV

thcrmometer.

b.

1
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Module - 3

Q.s a. thernral efficiency o1'a heat engine and COP of tor alongDefine
ions ibr both. Write thcirwith mathertratical c

05 L1 c03

b. Define and show thar it is a of 05 L2 c03
c. reversible heat engine convefis one-sixth o

When the tentperature of the sink is reduced
sink

A eat inpnt rnto worl<

doubled. Find the ofthe source
2"C, its efliciency is

10 L4 c03

OR
Q.6 L. State and theorem. 05 L2 c03

b Give the Kelvin-P of the wofand 05 L1 c03

c. A lurnp <;f steel of mass i0 kg
The specific heats of steel oil are 0,5 kJ/kgK

hunse of steel. the oi.

at 30'C

and the universe
3.5 kJ&gK

respectively. Calculate

is dropped in 100 10 L3 c03

Module - 4

Q.7 a. and Unavailable Energy (LJE). Show that
of heat rejection
ess of supplying

Define Available
unavailable energy
and the change
heat. Draw

10 L4 co4

b With a neat sketch,
throttling calo rimetcr,

principle of separating andexplain the wor 10 L2 co4

Q.8 a

a

that

ln a ccrtain proccss, a vapoi, 10 L3 co4

b substanie on P-T
curve, sr-rblimation

1e

Draw the phase
coordinates and

10 L2 co4

-5
Q.e a

ilityib

Write

(

of
Generalized chart

10 L2 cos

b to 150"C. Determinc:

lha
(iii) Char.is flow

kg of ide al

( ii)

TakeR-280kJ tbr

(i) Change

energy

(iv) C'r i.rrrd -n

10 c05L3

OR
Q.10 a. Derive: (i) (ii) The first and second Tds equations 10 L2 cos

b. apparent molar mass of a mixture of 2 kg Oz and
universal gas constant is 8314.3 J/kgK, molar mass

of Oz and are

Find the gas

3 kg N2 given
32 and28.

10 L3 cos

*,k***

2 of 2

$S'ni ""

product of lowest
of the system

schematics and

condensing at 420'C, transfi:rs heat io

on: . i .::'i::,rl

(D Daltons lau, of partial pressure
(ii) Arnagots lara of additivc volumes

factor
states

tn
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Max. Ntlarks: 100

Note: 1. Use First angle projcctiorrs only.
2. All the dirnensions are in nrnr.

3. If any data is missing it may be

1. Create a

d*lttg,

;.\"
assumed and

.i 
-,i

"'rrrlhillH'''

mentioned..r' 'I

A

based on thc

rtui5
""'\ffi)'* Examiner 1

provided in Figurc I

20 N{arks

Examiner 2

Name

Signature with date :

"{tuS
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30 Marks
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50 Marks



USN
CBCS SCHEME

Figure 3l Details ofScrew Jack

O5/BRIL3O5
dil,"

.;PMEL3

'r1,, I

i

!

a

" ,-xee

4'"hs*

dl;e"

i*.

ehfl

e

o

,.,\N

o l -"t

t

)

Elil:ff
- t-I

il )

-I
:-;s
r1

a
s
I
a{t

a



USN

Third Semester B.E./B.T

3 hrs.

iliole: l. Anst+,er on), Fll/E fitll questions,
2. fuI : llorks , L: Bloom's lavtl , C:

.fitll question module.

M L C
Q.1 a. Explain the tundarr-rental drivea

Ibetween serics and
10 L2 ,col

b. Enumerate and explain the
conventional intcrnal co engine vehiclcs.

of over 10 L3 , col

OR
Q.2 a. Identify and

hvbrid vehic
discuss the limitations and

les.
/ "1..t* ,rdchallengcs laccd b, 10 L2 co1

Examine the chailenges rclated to
r-natcrials uscd in electric and
crrr ilorrrrr.'nta I risks.

thc
emphasizing the

f batteries and hazarclous 10 L3 col

2

Q.3 a. kcy tunctionaliticsEvaluate on the overallBMS and their'o

and reliab of
10 L3 c02

b.

S

le battcries fbr EVClassify rna.for type of

rvith chernical reaction.
applications and le of Li-lon

10 L2 co2

o
Q.4 a. ovclall

reactlons
in pi'ocL-rction
cells zrnd

hydlogen firel
Classify type

of chemical
principlc of 10 L3 c02

b Di:cLrs: thc eorrccpt o1'hyhridization ol'virrit-rus.,,.,gy rtr*,g" d.ri.."t - 10 I,2 co2

-3
Q.s List thc various typcs of motor. Discr-rss th" k.1' 1""-""rc,.t ,^rrr,.-,t ir''t tir.

sclcction ancl sizing 9f electric motors fol various applications.
10 L3 co3

b. Explain the wo
characteristics.

pennancnt lnagnet rnotols drive and itsiples of 10 L2 c03

Q.6 a. Explain the working
characteristics.

principles of brushlcss DC rnott:rs drive and its 10 L2 c03

10 c03

Q.7 10

b L2

L3 c04

induction rtsand Icontro

Modu -4
charactcristics influcncing thc dcsign ol' barterics,Explair-r thc

ultra- fircl cclls in clcctric vehiclcs.

Explain operation of
characterist ics.

b. f aerodynamic features in EV arrd HEV vehicles
ovcrall perlbrmance.

10 L3 co4

I of2

.': . -,,)

rt.

GBG$
BME306.{

Examination, D ec.2023 I J 2n.2024

Max. IV{arks: 100

Electric and Hybrid Vehicle Technolosy

N{odule - I
componcnts of train,

and
I ..'
':,.

b. clisirosal

fuel evaluate

a.
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OR
co4resistance, grade resistance and

tractive effort required for vehicle
Exp
acceleration

effects of rollinglain combined
force to determine the total

motion.
co4

decisions, energy consumption
impact designof howProvide an overview

d
c05Explain unclcrstanclinq of smart charging. cmplrasizing the

bctrvccn thc grid and thc ve lricle.
Q.e a.

L2 cosb. Dcscribc the conccpt
introducing the potential

of vchiclc-to-vchiclc cotnmunication
bcrrctrts artd appltcattttns.

OR
cosDiscuss the installation and cotnmissioning process of battery charging

stations, considerinq the nccessary steps and requirements.
Q.10 a.

L2 co5Examine various types of connectors used in elcctric vehicle charging
infrastructure, highl i glrting the ir differe nces and ap p I icat ions.

*****

;il 2of2

Q.8 a. 10 L3

b. 10 L3

10 L2

10

10 L2

b. 10


