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Sixth Semester B.E. Degree Examination, June/July 2023
Finite Element Methods

Time: 3 hrs Max. Marks: 100

Note: Ansxter ilrct) F{VE flt{[ questions, cltoosirtg OVE.fw{l questian.fi'otx eoclz wod.stle.

N{odule-1
I a. Define FEM. List the advantages and drsadvantages of FEM

b. List and explarn steps in FEN4.
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OR
Explain simplex, complex and rnultiplex elements (05 Marks)
A cantilever beam of span 'L' is sr-rbjected to a point ioad at rts fi-ee end as shown in
Fig.Q2(b). De rive an equatior.i fbr tl"re deflection at free end by using RR method. Assume
po lynomial displacen-rcnt fu nction.

?

L

Fig.Q2(b) (14 Nlarks)

Module-2
a. Deuve the element stiffness matrix of iD bar element, (08 Marks)
b. Usrng penalty metliod of handling boundary condition, determine the nodal displacement,

stress in each clemcnt and supporl reaction in the bar shou,n due to applied load in
Fig.Q3(b). P : 100Id.
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(12 Marks)Fig.Q3(b)

oR.
4 a. Lrst the assumptions made in Tr-Lrss. (04 Marks)

b. A 4 bar truss element is shown in Fig.Q4(b). Dete rmine the following:
i) Nodal displacernent ii) Stress in each element iir) Reaction at supporls.

Area oleach truss element - 100 ntm2 : F,:2x105 N/mm2.
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&Eoc{rxle-3

Denve the Herr-nite shape tur-rctron ola Beam element. (0E Marks)

Forthe bearn shor,vn in Fig.Q5(b), detenr-rine the displacement at node 2 and internal loads.

Take E :21A GPa, b : 0.2 n-r ; h : 0.4 m.
to Kl{

6

Fig.Qs(b)

CIR

Derive the stiili-ress mattix lbr the torsion of shafts.

Vloilule-4
Derive the governing differential eqr"ration for 1-D

Fig.Q8(b)

2 of3

heat conduction.

(12 Marhs)

(0E Niarks)

(06 Marks)

(14 Marks)

A solid stepped bar of circuiar cross section shou,n in Fig.Q6(b) is subjected to a torque of
1 kN-m at its ftee end and a torque of 3 kN-m at its change in c/s. Determine the angle of
twist and sheal str-csscs in the bar. Take E : 2xl 0s N/rirm2 and G : 7 xlAa N/mm2.

\tstu-*

(12 Marks)

7
l)etenr-rine the temperature distribLrtion in the con-rposite wall using 1D heat elements, uso

penalty approach of handling.BC's. Refer Fig.Q7(b).
Given

kr- 20 Win-i oC

k2- 30 W/m oC

k3: 55 Wirn oC

h: 30 W/rn2 C
T"-: 900"C
A : Unit area

-[' &0" 6k, k, k3

.. o.l+m no.rr, 0.2l}

Fig.Q7(b)

OR
Derive the element stif ess matrix of 1-D fluid flow element. (05Nlarks)

For the smooth pipe of variable cross-section shown in Fig.Q8(b), determrne the potential at

tlie junction, the velocities rn each section of pipe and the voluiletric flou,rate. The potential
at lett end is Pr : 10 rn2/s and at right end is P+: 1 ,r'lr. For. the tlr-rid flou, through a smooth
pipe k.: 1.
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10 a. Derive an exp
(i) l-D bar
(ii) Truss

b. Eval
c1rcu

p:7

(14 Marks)

(10 Marks)
of the constrained uniform

ts. Take E : 210 GPa and

o,o2 -

(10 Marks)
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Module-5
9 a. Denve the e lcrnent strffness matrix of a tnangular axisyn,metric element usrng potential

energy approach. (06 Marks)

b. For thc element of an axisyn-rmctric body rotating rvith constant angular velocity
w: 1000 reilmin as shown in Fig.Q9(b). Determinc thc bocly {brce vector. Include the

weight of the matcrial, where specilic density is 7850 kg/m'.

oJ 3(so, ?,

+s, so)

v
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Fig.Qe(b)

F ig.Q I 0(b)
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Sixth Semester B.E. Degree
Design of Mach

Time: 3 hrs.

Note:l. Answer any FIVE full questions,
2. Using design data hand book
j. Assume missing data
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a. Discuss about the
(r) Active
(ii) Deflect
(iii) Solid

b.

fo
co ils

a pair of
the pinio

untreated
2

4 A pair of helical gears

plane and have a

velocity ratio is 5 to 1

bronze [o, = 40 MFa

Design
rpm of

oil pump with the gear ratio of 3 : 1, the
mm, and the gears are to be forged steel

I. Check the design for dynamic and wear condition, (20 Marks)

OR
to transmit 15 kW. The teeth arc 20" fuIl depth in normal

of 30'. The pinion has 24 teeth and operates at 1000 rpm. The

pinion is made of cast steel [oo = S0 MPa] and the gear is of

]. fne pinion material is hardened to 200 BHN. Design the gear pair.
(20 Marks)

ll n .riirl,r'lif
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Max. Marks: 100

A leather belt 125 mm wide anci O ,r,rortl.tness transmits power from a pulley 750 mm

diameter which runs at 500 rprn. The angle of lap is 150" and the coefficients of friction
between the belt and the pulley is 0.3. If the belt density is 1000 kg/mr and the stress in the

belt is not to exceed 2.75 N/nrm-, find the power that can be transmitted by the belt. Also
find the initial tension in the belt. (10 Marks)

An oil well has to be drilled to a depth of 900 mrn using 100 drill pipe. Assume 200 N for
every 15 m length of pipe. The rope sheaves are of 80 mm diameter and acceleration is
2.5nt/s2.Determinethesizeof 6x37 wireropeforliftingthestringofpipesusingaFOsas
3 and ultimate stress as 1800 MPa. (10 Marks)
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Module-3
A pair of straight tooth bevel gear at right angle is to transmit 5 kW at 1200 rpm of the

pinion. Tl're diarneter of the pinion is 80 rmn and the velocity ratio is 3.5 to 1. The tooth form

is r+l cornposite type. Both pinion and gear arc tttade olCI [o., =55N/mm'] . Determine
2

the face width and the required module from the stand point of strength using Lewis
equation and check lor clesign lromthe stand point of dynamic load and wear load.

(20 Marks)

OR
Design a worm gear to transmit 2 kW at 1000 rpm, speed ratio is 20 and centre distance is
200 mm. (20 Marks)

Module-4
A cone clutch with a face angle of 14" has to transmit 286 N-m o1'torque at a speed of
600 rev/min. The larger diameter ol'the clutch is 250 mm, fbce width is 60 mm and

co-e1ficient of friction is 0.18. Determine (i) Axial fbrce to transmit the torque (ii) Average
normalpressure (iii) Maxrmum normal pressure. Assume unifbrm wear condition.

(10 Marks)
A single plate fiiction clutch of both srdc's effective has 0.3 m outer diameter and 0.16 m
inner diameter. The coefflcient of fiiction is 0.2 and rt runs at 1000 rpm. Find the power
transmitted fbr unifbrm wear and unifbrm pressure distribution cases if the allowable
maximum pressure is 0.08 MPa. (10 Marks)

OR
Fig. Q8 (a) shows a CI brake shoe.'fhe coef1rcient of fiiction is 0.30. l'he breaking torsional
rnoment is to be 346 N. Dcterntine

ti) The lirrce P. tbr anti-clock wise rotation.
(ii) The fbrce P, fbr clockwise direction.
(iii) Where must the pivot be placed to make the brake self energizing with the counter

clockwisc direction.
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In a sirnple band break, the length of the lever is 440 mrn, the trght end of the hand is
attached to the fulcrum of the lever and the slack end to a pin 50 mm fiomthe fulcrum. The
diameter of the break drum is i mm and arc of contact is 300", the co-efficient of friction
between the band and the drum is 0.35. the break drun-r is attached to a hoisturg drum of
diarneters 0.65 m that sustains a load of 20 kN (Fig. QS(b)),
(i) Force recluired at the end of lever to support the load.

(1i) Width olsteel band if the tensile stress is limitecl to 50 N/rrrur2.
_a
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Fie Q8 (b) (10 Marks)

Module-5
Derive Petroff s eqr-ration for lightl5r loaded bearing (12 Marks)

rpm, Load 800 N and absolute viscostty

) Co-efficient of friction (c) Power loss.
(08 Marks)

9 a

b For a fuI1 journal bearrng has the fbllowing specification . Sirall diameter 45 mm, bearing

length 66 mm, Clearance rat

8.21 v l0 r Pa-S. Deterrnine

ro 0.0015, Speed 2800

(a) fiictional torque (b

10a.A
OR

diameter and 100 mm long has a bearing pressure of
is 900 rpm and the ratio of journai diameter to the

diametrical clearance is 1000. The bearing is lubricated with oil whose absolute viscosity at

the operating ternperature ol75'C may be taken as 0.01i kg/m. The room temperature is

35"C]. Determine.
(i) The amount of artificial cooling required.
(ii) The mass of iubricating oil reqr-rired, if the drfference between outlet and inlet

temperature of the oil is 10'C.
Take specific heat ol 1 850 J/kg " K. (10 Marks)

b. A bearing for an axial flow compressor is to carry a radial ioad of 4905 N and thrust load of
2452 N. The service imposes light shock and the bearing is used for 40 hours/week for

5 years. The speed of the shaft is 300 rprn and diameter of the shaft is 60 mm. Select a

suitable bearing" (10 Marks)

1

***{<+

3 of 3



':a:i,.a - 
"':'.' 18M863USN

t
,1)

a:

it
C

,1

,2

,
aL-
t- ::

!5

l)

a,

!-

J1 a)", ::
a1 :':-
', ,.

a?_..;
!:a!al
at
-a

clr 5i
-aJq-.

,r
"a c)

.?: /,

5la-; .)

i;
^x

>)
', l-1
t"
i;:
,i;,1 -j, .^

'-L -
Q :!)

Q 
'::,;;:

A>

/a:

a
7.

a1

c

Time: 3 hrs. Max. Marks: 100

Note: l. .4rrswer ary FIVE.firll questions, choosing Olf E full question.from eoch module.

2. Llse o.f'Thennodynumic und Heat Transfer duta hand book is permitted.
3. Arty missing duttr can be witably qssumed.

Sixth Semester B.E. Degree Examinati
Heat Transfer

on, June/July 2023

Module-1
With usual notations, starling fi'onr 3-clirnesional conduction equation, derive one

dimcnsionirl equation in rcctangular coordinatcs. (10 Nlarhs)

Erplain thc diftbrent bounclary conditions as applicable to heat transltr analysis. (10 Marlis)

OR
What is critical thickness of insulation'/ Derive an expression forcritical radius of insr'rlatiorr

inten.t.rs of then-nal condr-rctivity and I{TC 'h'. (I0lVlarks)

A lirmace wall is made up of inside silica bricl< (K: 1.856 W/m-K) and outside magucsia

brick (K:5.568 W/nt-K) cach l0 mm thick. If inner and outer surfbce temperature of r,vall

are 820oC anil 120'C. Find the heat flow rate through the plane Wall/m2. Take the corlt.ICt

rcsistance of 1.722 x l0-l m2-KiW. Also flntJ the interface teupe rature. (10 Marhs)

Module-2
With uslal notations, derive au e xpression for temperature distribution tbr inflnite Fin. State

thc assurnptions made. (10 Nlarhs)

Fincl thc amount of heat transfcr thror-rgh ilon tln of thickness 5 tntn, height 50 mm atld

wiclth 100 cm. Take atmospheric tetrperature as 28oC and K : 50 W/m-K' I'he

HTC' : l0 Wmr-K thc tempcraturc differcnce at the base of the fin : 80"C. Estimate the

cfticiency of thc frn. (10 Mat'l<s)

OR
With Lrslal notations clcrive an exprcssion for ternperature distribution through a body fbr

Iumlrccl parameter analysis in tertl'ts of Biot numtrcr ancl Fouricr rrumber. (10 Marhs)

Mild Stcel Sphcre of l5 rnm clia initially at625'C is exposecl to currcnt of air at 25'C with

HTC h : 120 W/m2-K. Calculate:
(i) Time requirecl to cool the sphe re to 100"C

(ii) Initial rate of cooling in "Cl/sec.
(iii) Total energy rernoved for one minute. The thennophysical pro^perties for MS are

K : 43 W/rl-I(, C : 474 W/m-K, p: 7850 kg/mr and cr: 0.045 ,r.t'ls"c. (10 Marks)

2

a.

b.

a

3a.

b

b

4 a.

5

Module-3
il. Write a notc olt spectral and total etrissive power of a body. (08 Marlis)

b. Write a short note on the concept ol'black bocly ancl grey body (01Nlarhs)

c. T'he aversgc soiar racliation flr-rx on the earth's atmosphcrc is l-153 W,m-. Calculate the

ter.nperarure of sun (a black bocly) having diarnetcr 1.392 x l0o ku and has a mcan distarlce

of 1.496 x 108 km fiorn the earth's atmosphere" State any assumption rnade. (08 Vlarhs)

I of 2
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10

9

OR
a.

b.
Explain Wein's displacer"nent law, Kirchofl's law

Two large parallcl plancs rvith cntrssivity
Plank's law

o f'0.6 900 K and 300 K. A radiation

with one side polished and having emissivity , while the emissivity of other

0.4 is proposecl to uscd. Which sidc o1'thc face the hottcr

of shield is to kcpt minimunr'l Conrtnetrt answer

7 a. lrxplain the concept of diffbrent z01res.
(10 Ma

b. Atmospheric air at 2'C and vclocity rn long flat p

maintained at unifonn

With a ncat
Steam at 0 . If the surfhce

the plate i The properlies of c
at lnean are! P =. It)00 kg/m3,

: 2412 x l0r .l/kg-K.
p - (3(i4 x l0(,N

(08

>Fr.**x

b

K: 0.913 W/m-l(..

.t...,
'i,',ir:iarl l

2of2
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OR
8 a. Explain thc significance of Reynolcls nurnber, Prancitl Number, Nttsselt nutnber trud

Grasshof number with ecluatiotts. (10 Marks)

b. Calculatc the total hcat loss from a human body, ttssutning an vertical cylir-rder,30 cm irt clia

and 175 cLn in height stand in still air at 13'C. J'akc the sl<in tcnrperaturc as 37uC ard
ernissivity as 0.4" (10 r\{at.lis)

Module-5
Definc heat exchanger and classily theni. (04 Nlarlis)

Derivc iiu exprcssion for Lag Mean Tcrttperature Ditfi:rence (L.Ml'D) tirr counter I'lorv hcat

cxchanger. State the assutnptions macle . (08 Nlart<s)

A heat cxchanger is required to cool 55000 kg/hr of alcohol fi'orn 66oC to 40o(l Lrsirre

44,000 ltg/hr of water ettteriug at 5'C. Calculate:
(i) Exit temperature of water
(ii) Heut lrans[er
(iii) Surface arca required tor parallcl flow and counter flow type hcat exchanger dcsigrt

and comment on the results overall l-lTcl U : 580 W/rn2-K, Cplarcohor) : 3760 .l/kg-I(,

Clpl*,atcr) : 4180 J/kg-K. (08 N'Iarks)
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Note: .4nswer any FIVE full questions,
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2

18ME641

\,1ax. Marks: 100

full questionfTo,m each module.

(08 Marks)
(06 Marks)
(06 Marks)

Electric discharge machinin-e
(10 N{arks)

(10 Marks)

(10 Marks)

Module-l
a. Deflne Non-traditional Machining. What are the need of NTM? Explain briefll'. (08 NIarks)

tr. What are difl-erence belween Convcntional and Non - convenliorral \4achining? (06 Nlarks)

c. [-ist arrd explaiu the various lactors to be considered fbr selection ol-N IM proccss.
(06 NIarks)

OR
a. Give classiflcation of N-f M process. (08 Nlarhs)

b. t.ist applications ofNI'M. (06 N{arks)

c. [-ist any 3 advantages and limitations of NTM. (06 Marks)

Module-2
a. With neat sketch. explain [JSM process. (10 Marks)

b. l:xplain with neat diagrarn. pro..t, parameters in tiSM. (10 Marks)

oll
a. I:rplain'uiith tical siictch. urilking principlc of ,Alrrasive .let \4achiniirg ir.td :lso qi.c

advantages olAJ M. (lo Nlarks)

tl. With the neat sketch. explain Water Jet Machining process and also qive advantages and

lirnitations of WJM. (10 Nlarks)

Module-3
a. With neat sketch. explairr the working of trC'M process. (t0 Nlarks)

b. With neat sketch. cxplain ECG. Also give the advantages and limitations of'ECG. (10 Nlarks)

oR

choosirtg Ol,{E

and also give appl
b. Explain Die Elcctric its functions arrd desrrable prope rlics in lrDM process.

8

oR
ii. With a neat sketclr. explain Plastna Arc Machining Process.

tr. Discus some of the important considerations in the design of Plasrra torch in PAM

,,t 
:l

l of 2
(10 Marks)

ffiffiffiffiffiffi

Sixth Semester B.E. Degree Examination, June/.Iuly 2023
Non - Traditional Machining
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Motlule-5

a. With a neat sketch, explain workir-rg principle of Laser Beam Machining.
b. What arc the advantages and disadvantages ot LBM proe css'.'

c. l.ist tire linritatiorrs and applications of I-L3M proccs.

OR
a. H.rplain rvith thc hclp of neat cliagrarn I'rinciple of Electron []eanr Machining

b. What are the advantages , disadvantages and applications of EBM process')

t8ME64l

(08 N'Iarks)

(06 NIarks)
(06 NIarks)

(F.BM)
(10 Marks)
(10 NIarks)
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b.
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5 a. List and

b" Explain

7

discounted

and w
nof goods

(10 Marks)
(10 Marks)

a. Explain varioLls factors
b. List and briefly explain

slgn. (08 Marks)
lve ing models :

location model. (12 Marks)

store. He has 2 choices to make , large or
high with probabilities of 0.45 and 0.55 respectively

annual revenue is estimated as Rs 20 lakhs. Later he

If he expands the revenue will increase to 40 lakhs with
an investment for 5 lakhs. If he does nothing , his revenue will remain same

as earlier. At low de do nothing and revenue will be l0 lakhs. If he builds large

store, at high demand earn Rs 80 lakhs annually. At low demand, either he can sell
it for Rs 30 lakhs or wait for better future which will get him a revenue of Rs 50 lakhs. If the

cost of large store is Rs 30 lakhs and small store is Rs i0 lakhs, which store

must be built tree for your analysis over a I year period. Without considerhg
(12 Marks)w

b. Explain the law of demand and optimal pricing decision with a suitable example. (08 Marks)

I of2
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Sixth Semester B.E. Degree Examination, June/July 2023
Supply Ghain Management

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing Ol{E full question from each module.

Module-l
I a. What is Supply Chain Management? Explain the network of SCM, with a r.,.rrrt,1il"ffifl;,

b. Explain the importance of SCM in the present context for an Organization. (10 Marks)

OR
2 a. Explain two views of SCM process. (12 Marks)

b. What is Responsiveness with reference to SCM? How do you achieve it? Explain. (08 Marks)

Module-2
Explain the Strategic Outsourcing process, with a neat flow chart. (10 Marks)
What is Make V/s Buy strategy? How Economics of Scale influences Make Vis Buy

(10 Marks)decision? Explain briefly.

OR
What are the two different modes of supplier selection? Explain briefly. (10 Marks)

Why Supplier development is essential to achieve or create a World class supply base.
(10 Marks)



8 a.

b.

9 a. Why Integration is necessary
b. What is Bull Whip effect?

Explain the concept
Is information t
Information will
Note : for 8b , choose the

lllr

chain?
it? How

supply chain decision ? Explain briefly

How do you achieve it? Explain. (10 Marks)
do you control it? Explain briefly.(10 Marks)

diagrams. (10 Marks)
SCM? What characteristics of

a

b

10

(10 Marks)
from the following table

- "{,$q

.lr:tlir ::

_ri.it.

l: ,11liiii.

,,';::,r. ttitttr,: r

. irudlllfill',

4hrilt,;,,,,..,,'

,,'' ,,.r,rr

,,rt,1..,, .,,

Value of K I$ervice level in %
- 0"1 46.0

- a".2 42.1 i;!.."":':;.

i:0.3 38.2 ." ,

-04 34.5
- 0.5 30.8
- 0.6 27.5
- 0.1

.tlr' "24.5
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