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Time:3 hrs.

Note: Answer my FIYAfuil

I a. Explain closed loop system
b. What are the ideal

1q

3

4

1

control system? Exp
(06 Marks)

lain thern briefly" (06 Marks)

plus derivative

Fig,Q2(a

contrp] aiition

;.;p6;tiri,r

with the characteristics.
(08 Marks)

OR
system of given system shown in Fig.Q2(a). Hence the

for it tain eleckical analogous circuits using

K

(12 Marks)

5

Fig.Qs(a) (10 Marks)

18ME71

.2022

Max. Marks: 100

from each module.

transfer fi.rnction

with

b.

a. Reduce the

Cl(s)/R(s).

Nlodule-2
a. Obtain an expression for response of first order system for unit step input. (06 Marks)

b. Erplain different types of input signals. (06 NIarks)

c. Obrain an expression for response of first order system for parabolic input. (08 Marks)

OR
a. Derive the expression of steady state eror for a simple closed loop system and state the

factors on which it depends. (10 Marks)

b. A second order system has natural frequency (Dn : 5 rad/sec and damping ratio is 0.6,

Calculate (i) Delay time (ii) Rise time (iii) Peak time (iv) Maximum overshoot" (10 Marks)

Module-3
given block diagrarn shown in Fig.Q5(a) and obtain the

cb)



b. Find the overall transfer function by using Mason's

shown in the Fig.Q5(b).
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gaifuf.---ffiUula for the signal

ll. ,.:ar
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18M871

flow graph

(10 Marks)

cb)

b

+

(ii) Gain crossover frecluency
(iv) Phase margin

in Fig.Q6(a) and obtain

(10 Marks)

(20 Marks)

(06 Marks)

(14 Marks)

lock diagram6a.

F

b

7a.

b.

10 Draw the Bode p for the transfbr functiott

G(s) =
+ 0.2s)

S 05s)(1+ 0.0ls)

8

9

From Bode plot detern-rine :

(i) Phase crossover frequency
(iii) Gain margin (20 Marks)

&s

I
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Seventh Semester B.E. Degree Examination, Feb./Mar.2022
Computer Aided Design and Manufacturin.g

Timc: 3 hrs. Max. Marks:

Note: Ansruer any FIVE full questions, choosing ONE full question from each moclule"

I a'DefineAutonratiot-t.Exp1airr.1ifib,.,ffiutoirration"(10Marks)
tr. The average part produced,in a certain,batch lnanut'acturirrg plant urust be processed through

an average 6 n'iachines. 20 new batches are lauriched each u,eek. Average operation time is

6 'mins average set-up timp'is 5 hrs, average batch size ii 25 parts, average nou-operation
tin-re per batch is 10 hrs/rirachine. There are 18 maihines in tire plant. The plant opelates art

average of 70 production hours per week. Scrap rate is negligible, detemine:
(i) Manufacturing Load Titne (MLT) for an average part (ii) Production rate

(iii) Plant capacity (iv) Plant utilization (r') WiP (10 N'Iarks)

a. What is buffer storage? Explain ,rr.* oSliti,br storage rvith neat sketch. (08 NIarks)

b. Define Upper bouncl approaclt and.lower bound approach. (04 Nlarks)

c. For a 10 station transfer line, refer follolving data:

P : 0.01 (al1 stations have an equal probability of faiiure)
T.:0.5 min, T,1: 5.0 min
Using upper bound approach, detetmine: (i) The li'eqr-rcucylol'line stop
(ii) The average.production rate (iii)The line efficien., 

I 
08 Marks)

a'Explainwithblockdiagranr;.1-,.d.,iffiusingComputerAidec1Design(CAD).

b. Explain the different functions of graphics packages. (10 N1arks)
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4 zt. Exptairr in cletail the Retrievaltype 
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C,fl$.
b. 'What is MRP? Explain tlie diffurent inpr,rts of MRP with block cliagratn

(10 Marks)
, (10 Marks)

{rr

b

5a.

Moclule-3
Briefly explarn d'ifferen.t types of ntanutactut"ing cells. (10 illarks)

What is AS/RS? Explail dilfbrent tvpes of AS/RS. I (10 Ndarks)

OR:
By using the given infonnation: I

fire product demand is 1800 unitsiu,eek; Thc inclLrstr'1' works.48 hrs/rveek ;

Nr-rmber of operators 8 : Uptime of assernbly is 949h: There is no repositioning required

Deten'r.rine: (i) Lrne'efficrency' (ii) Balance cielay (iii) Smoothness iuclex, by Lrsing

largest candidate rule method. The r.vork elements and therr times involved tlt the assembly

on is'as be
5 6 7 BElement r . . 1 2 J 4

1.51.0 0.5 0"8 0"3 1.2 a.2 nsTek (rnin)
1a
l" L 2 3,4 I? 561Predecessor by

(n4 ['trarkc)

GBG,$,$-GHEME..:
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(06 Marks)

(10 Marks)
(10 Marks)

(10 Mark$
(10 Marks)

(20 Marks)

7 a

b

ir

' Module-4
Explail brielly the steps ilvolved l"G]"-*fo-pment of ap^afi program'

List out t1-re adva,tages, lin-ritations and applications of CNC's.

OR

Explail with neat slietohes the difl-erent jourts trsed in inclustrial robots'

Write a short note ol1 robot programllling methods

Defirleac1c1itivet-nanulactur,n*,,ffi1istoutitsacivantages,c1isadvantagesanc1
(10 NIarks)

app lic atiorr
Witli neat sketch, exltlaitr sireet lar-*i,ation type AM process. (10 Nlarks)

9 :t.

I

10

b

Write short ttotes otr:

a. Evolution of industry 4.0 :

b. i3rg clata and cloud cbrrrputing fur IoT
c. Supply chair-r optir-nization i

cl. Cyber physical rnatlltfactltring systems

*rF{<x*

, L)I -

b, Deline and write the mathematical ntodel of:
(i) -l'otal rvork conlcnt timc (T',.)

(iii) Srnoothness Index (SI)



USN

Time: 3 hrs.

Note: Anstver nny FIVE frtll

I a. List out benefits of lmp
b. With a neat diagram,
c. ExplaincorrtrillLrtion

2 a. E,xplain briefly
b. Hxplain brie
c. Brielly

3a.
b

ONE full

of TQM.
any two quality Guru's.
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18MrI734

(04 Marks)
(06 Marks)
(10 Marks)

Seventh Semester B.E. I)egree E
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Max. Marks: 100

question from esch module.

sn,,.

rso*9001 (10 Marks)
(06 Marks)
(04 Marks)

(06 Marks)
(10 Marks)
(04 Marks)

(10 Marks)
(06 Marks)
(04 Marks)

needs into
(08 Marks)
(06 NIarks)
(06 Marks)

(08 Marks)

n, empowerment, gain sharing, teams
(0E Marks)
(04 Marks)

(10 l\Iarks)
(05 Marks)
(04 Marks)

of

",

4a.

c.

b,

5a,

b.

6

y cust towards quality

OR

b. Define,
and

c. I.ist out

Module-4
7 a. Sketch and expiain.lutan's Triology.

b. Explain with neal diagram P-D-S-A cycle for continuous improvement.

c. Write note on six sigma.

I of 2
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OR
8 a. Explain with neat diagram, cause and effect diagram,

b. Explain various measures of central Tendency and

c. Write note on control charts.

9a.

Dispersion.

8 pillars.

14001.

18M8734

(08 Marks)
(08 Marks)
(04 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

(08 Marks)
(04 Marks)
(08 Marks)

b

c.

10 a. Define QbD and exPlain keY

b. Define EMS and explain its
c. Explain the concePt of

, 1.:,
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of quality by design.
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Operati

Tirne: 3 hrs

Note: l. Answer nryt FIVE full. questions,
2. Use oJ'stutistical trfile

cltoositrg OllE

18ME73s

b.lMar.2022

N,lax. \4arl<s: 100

firll questio n,t'i'ottt crtc h rnorlu Ie

problen-rs facing thc inclLrslr'y, toclay.
(0,1 )larks)
(06 NIarks)

, above trvo products A and Il and thc
latc the lincar prograrnrning rnodcl lilr
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1 a. Opcration l{cscarch lnodels
Illaboratc.

lr. Discr:ss vadons phascs in so problems
c. 'l-hc fbllow'ing table Ql thc key facts

resollrcL-s Q and R procluce ther-n. Fo

this prob le nr ancl so

1\.ry.*2x.:2,.:

XI,X2,X,>0
Use Big M method to solve the lollorving LPP

Minimize z.:5x, + 3x.

Sirb-ject to 2x, + 4x, <12

2*, *2x, ='l)'
5x,+2x, > 10

XIrX, >0

lrre several

(08 Marks)

Rcsource usage per unit produced

ProdLrct B

Anrount ol rcsourcc
avaiiable

Resource

Product A
o i 1 5

R 3
aZ 11

Prolit per urrit 6 5

(12 l'tarks)

a (10 Marks)



1a

5a

6 a. An expcrt

WarchoLrsc

b

t

operations rcsearcher the
s optional, Ilnot, optimalsol

transporlation schedule . Chcck i1'

this solr-rtion i

'['hcrc are five.jobs
is as fbllorvs. Firrcj

Fig. Q6 (a)l (ot \Iarks)

Fig. Q6 (a)

each to five machilres ancl the associatcd cost rnatri.r
ment scheclule.

Nl achines
t234-s

(08 Marks)

11 l1 8 16 20
L) 7 12 6 15

13 16 15 12 l6
21 24 t7 28 26
t4 l0 t2 1l l5

l-able Q6(b)

b

C

to be as

the optirni-rnr as

,t.1.,...-:

slgn

A
B

C

D
E

Jobs

Erplain in brie f, travcIIing salesrnan protrlcnr
1^tA

.A B C D E F Sr-rpp1y

1 9 t2 9.... ,6l 9 10 5

2 1 3 1 5 5 6

3 6 5 9" 11
1
J 2

Aa () 8 I1 2 2 t0 9

I)cmand 4 4 6 2 4 2 22
22

I

6e
7
:'

?,..

('3
s
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1

/(rr \\:-- / 6.*'t' :$il

(0,1 \larks)

11



Module-zl
7 a. What is critical path'/ How cloe s it help projcct llrar.l

b. I:or thc nctworl( shown (Re fur Fig. Q7 (b)), the esti

ig. Q7 (b)
scheclLrle has tlre ltr te nstrcs

')

18ME73s

(04 Marks)
and qr alc glvcll ilr this order

for each o1'the activities. Find the probability of c thc pro-jcc1 in 2-5 cla1,'s. (Ott I'larks)

1,r$

.1,,

ri

c.A

)1i

111

irr)

8 a. ilxplain

(08 Nlarks)

(0i1 i\larks)

(06 Ntarks)

9

C Solvc the lbllowing game uslng

-l-ablc 
Q9 (b)

dominance rLrle (Table Q9 (c))

P

Player A

Activity 1-2 13 24 1.t
-1 + 3-5 4-9 56 68 7-8 8 10 9 10

Timc (days) 4 1 1 1 6 5 4 8 I 2 5 1

l8 Y 36

X 54 99

63 21 36

-l 2 /1+ 0
1J 4 2 4

4 2 4 0

0 4 0 8

l'able Q9 (c)

rB

(10 Marks)

Plaver A

B



t0 I"ist oLrt thc basic assumptior-rs lbr so

lrincl thc scclLrcuce that rrininrizcs thc total
tasl<s. ('l'able Q10 (b

1ttME735

(04 Marks)
rccluircd to complete the [o11owing

(08 NIarks)

at a rvork center arc

ofjobs, thc average
for e ach of the following priority

b

C.
Ql0 (b)

bs rvaiting to
c)). Detenr"rine
ol tardy jobs

(iii) llDD

(08 Marks)

A B C D E F'I-asks C

Time on Machinc I
a
J 8 7 4 9 8 1

-) 2Time on Machirre II 4 5 I 4 J

Tirne on Machine III 6 7 5 1i 5 6 12

Job A B C D F

Processing time (days) 2 8 4 10 5 12

Due ciate 1 16 4 1t l5 r8

E

Table Q l0 (c)
,F>Fri*{<
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(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(tr0l\{arks)

(10 Marks)
(10 Marks)

(10 N'Iarks)
(10 N{arks)

Seventh Semester'8.E,. Degree Examination, Feb./Ma r:: 2022

Additive Manufacturing
Max. Mari<s: 100Time: 3 hrs

N

1

ote; Artyver on)) FIVE futt questibns, cltoosirtg ONE futl rluestiort from euch module.

Module-1
Define Additive lr4anufacturing. With neat sketch, explain Genetic A.M. process. (10 N{arks)

BrilfiV distinguish any five differences between AM and machining. (10 Nlarks)

OR
List and explain varieties Oi'materials us'ecl in A.M. proceis. (10 Manks)

Discr-rss n-raterial handling issues rn A.M. Process. Nlention any five applications of A.M,
process. (10 N'Iarks)

Moclule-2
tereo litho graphy process.

and drarvbackd of photopolymerization process

)
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3 a. With neat sketch, expJain S

b. Briefly explain the benefits

5

OR
a. tSriefly explain the process of Selective Laser Sintering.
b. \\rith neat sketch, explain ljused Deposition Modeling (FDM)

Nlodule-3
a. What is Laminatcd Object Mr,rr',lo.t*i,,g'.' W,th nelt sketch[ exp lain gluing tech,ioS;,rar:r<s)

b. With neat sketch, brief th,e Ultrasonic Additive manufacturing,

OR:
6 a. Briefly erplain Laser Transfer direct. Write with neat sltetch

b. Briefly dtscuss the applicatior-rs of direct write technology.

I' Otd
i0 ;i. Brietly ciiscuss the use cyf A.M. in Medical applicatrons and Dentalapplicaticns
. b Briefl;v expiain the application of A.M. in Aerospace and Ar-rtomobile sectors.

\'lodule--l
7 a. With neat sketch, brief the Flow chart of A.M. selectiot't' (10 Nlarl<s)

b. Briefly explain the Surface Texture iniprovements and Accuracy Improveinents in Post

proce.ss of A.M. . ' (10 Marks)

i

ott
8 a. With neat sketch. briefiy explain the properties etrhauceme nt,s using Thei:lnai techniques'

( l0 l\Iarks)

b. Briefly cliscuss how STL file is marlipulatecl in A.M^ (10 N'Iarks)

'l

9 a. Brieflv explain H,tulii- material ,oo.Hffirism in A,iv1. process. (10 hlarks)

b. Wliat are the factors enable the DDlvi application in A-N4. process. r10 f\Irrks)
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Seventh Semeste[ B.E. Degree Examination, Feb./Mar.2022
Theory of Plasticity

Time: 3 hrs Max. Marks: 100

' llote: Anstper ony FI(E Jitll questiotts, chooi'irtg ONE fittl questionfrom each module.

.: ' Moclule-1
1 a. Derive the three dimensional equilibrium equation rn Carlesian co-ordittate systettr.

b. Recta,gular component of stresses at a point are given as fbllorvs. 
(10 N{arks)

o* =100MPa, oy =-60MPa, o. =25MPa, t,, =50MPa, tr,.=25MPa, r*,:l0MPa.
Determine stresses ona plane r,vhich is equally inclined to allthe three axis. (10 Marl<s)

OR
2 a. Derive the compatibility equations in tenns of strains ancl state their significance. (08 Nlarks)

b. fiie fbllowing state of stain exist at a ltoint P. Determine the princrpal straius and the

drrectron of maximum principal strain.

e,: 0.02, €,,= 0.06, e.= P

Y,r- = -0.04 , n{ y, = 0-02 , Y^, = 0

Explain the generalized Hooke's larv.

' Module-2, .., 

-

What is the mechanism of plastic delormatign rn metals? Explain with special emphasis on

slip and twinni'ng. .(lo Marl<s)

Derive an expressioq for the critical resolved shear stress. Explain how this can be usecl to

predict plastic deformation. : (10 N{anl<s)

' 'r', OR
a. The state of stress at a point is giveir by o- = 70 MFa. o, = 120MPa and .r*y . .3! IrlPa.

If the yielcl strength forthe materiai is 125 MPa, detenlined in terisile test, rvlicthel yielclitig

rvill occr.tr according to Tresca's and Von-Mises yie ld condition or not. ' (10 N1arks)

b. Explain Taylor and Quinney's experiment in si-rpport of yieid criterias. What are the

in,porlant conclusiorls to bg drawn fi'om these exDerin-rents'/ (10 Nlarks)

j Module-3
5 a. Enumerate the various types of n-raterials encountered in practice fi'ot-tt plastic flolv pornt of

i,iew. Also sketch the corresponding mechanical models. (10 N'Iarks)

b. Explain the various ernpirical equations used to represent the stress-strain cttn'es for the

materials, (! 0 ll{arks)

.oR
a. Explain the varius tlieories of plastic tlou'and sive tireir lirnitations. (10 N'Iarks)

b" Explain the Saint-Venant's theorl,of plastic flou,iu dctail. \\/hat are the liniitations of this

tlieory? (10 Nlarks)

18ME743

(08 Marks)

(04 Marl<s)
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7a
:: Mgdule-4

Derive the equatio,s for bending *ot"ffit"cipient yielding, Elasto-plastic yielding a.d

fully plasti" yi"l,lir.g for an,idealized stress-.strain ourvs- (10 Marks)

A Cantilever beam 6f length L carries an end lo'ad W. The stress=strain diagram for the beam

material is given by o = H €" . Deteimine the end deflectlon. (10 Nlarks)

18ME743

(10 Marks)
(10 Marks)

b.

b

8a.

9

10

a.

b

a. State and prove Ilencky's first theoiem'

b. What do yott uttderstand by a slip line? I-low slip line nets can be drawn?

,td<,krF*

*

2.of2

(i0 Marks)
drawing the slip

(10 Marks)

Module-5
Derive Geiringer's continuity equations.

Explain tl.re varior-rs propertiis of slip-lines. I{orv these properties help us in

line Ileld.
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i\'lar. Marks; l0l)

I ttl,'I !,75 I

(10 )lar'Iiri
( I () \1u rlis )

(10llarlis)
(10 llarlis)
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Ntrte: ,,lrrswer ony I"'lL"F full questiotts, choosirrg ONE.fitll question.t'i'om euch tnotltrle.

N{orlule-I
a. [-ist and crplarn clil'l'elen1 lbnns of'EnergV. (10 ]tar.lis)
b lrxplain brie f11, the 1?rctgrs af'{'ecting lnciia's Lrrergy cle yelopt-ttenl (10 \Iar"k-\)

OR
a. l)tscuss bricfly tlte Dcrrancl and Consumptiorr o|coal in India. (t(] )trrrli.ir
tr. Irxplain thc vanous licy [:rnergy trcnc'ls in Inclia (1{l ltar.tii}

Moclule-2
il. Explain various l'hcrmal Storage Systerns. (10 \turlt.r)
b L.xplain the principles oI'lrnergy N4anagcrncnt Systern. (l{} }tarl<s)

oR.
ii. Dcllnc Inergy Audit and cxplairr c]iftlrent phases involr.'ed in dctlilccl Irrrcrs.,,,,1,,,11,

\'lcthodology. (ltt )tar.t,r)
b. What is l:ncrgy \{anagcn-rcnt } Iirplarn Encrgli Nlanirc.cnrcnl Sl,,stcrn unrl l.r'rcrlr

i\4anagcnrcnt Cllariflccl Objectives. ( t0 )tarli:)

Module-3
a. What is [:.nvironnrcnt'/ [xplain its Mllltidisciplinarv Naturc. (10 ]tarks)
b. lixplain Scope an<l import:ir-ice ol lrnvironment {br PLrblic a\\ al'cncss. (10 }Iartis)

OR
a. llxplain strlrctr.rre anti firnctions of L.cosl,stclrs. ( t(] ]taltir]
b. Write a short rrotc on : i) Ecological P.vrarnid ij) ljorcst l'.cosr slcnr. ( l() )larlis)

a. DiscLrss the caLrses, cjltcts u,',O.onrr.Y#H of Watcr Pollr-rtion. (r()]Ia.ris)
b. DiscLrss Solid Waste Managcn'rcnt 

-l-cchniqucs. 
(10 )Iarks)

ott
a. Frxplain the causes, el'fbcts and control measures of Sorl PoilLitron. ( l() )I:rrtrsi
b. I)iscuss the role olan lncliviclLrals in Preventiot'ts o1'PollLrtions. (10llarlis)

a. Writc a notc on : Ozor-rc [.aycl l)cp
b. Whiit arc the llegLrlation govenring

Module-5
lction.
lbr Water Poilution Prs,cntion Acl'l

OR
a. Writc a short note on : i) Globai rvanning ii) Acicl rain.
b. F.xplarn the neecls tbl Reclaiming the r,vastclancl ancl its dcvclopr-r'rcnt

10


