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3a.
b.

Strhicct ro xr + 2x2<2000
Xr*xz<1500

x: < 600

X1, x2 ) Q (07 I'Iarks)

Cllassily forecasting methocls and cxplain Delphi Tcchrriquc. (05 Nlarks)

A flrlr Llse simple exponential smoothing with cx.:0.1 to forecast demand. The fbrccast 1bt

ii) ,\ssLLrne that the actual -: -

rrnits, Forecast the dcmand ti-rr the wcek of February 15. Continue otl lbrccastitlg

ab1e. Determir-rc the rc

the number olconstruct
:gre ssion line. I'tnd the torecast

ion permits is 30.

Construction permits 15 9 4A 20 25 25 15 35

P lasterboard shipments 6 4 15 6 13 9 10 16

I laliJl I) lulvvooLlrrS llrvrrrvLrr

\ lrrrrr trsc sirnplc exponential srnotrthing with cx:0.1 to fot'ccast demand. Thc lirrecrr:t lirt'

thc rvcek of February I was 500 units, whereas actual demand tumed out to be 450 r-rnits.

i) Irorecast the demand for the week of February 8

L.

4a.
b

irnits, Forecast the demand tor the week ol l'ebrllary l). Uontlnue o1l lorccasllllg

rlrlough Marclr 15. assrrrnrrrg that subscqucnt <lcrnattds wcre actually 5l(r.4XE. a(,7.

554 and 5 1 0 units. (07 )Iarks)

The gcneral manager of a building ntaterials production plant f'eels that the ciculatrd fbr

plasrcrboar<1 shipments may be related to the number of construction permits issttcd in thc

crountt'y ciuring the previous qllal'ter. The manager has collected the data shor,r't-t ill thecountt'y ciuring the previous qllal'ter. The manager has collected the data shor,r't-t ill the

acccntpanying tab1e. Determinc the rcgression line. Find the forecast for plaslctbttard

shipnrcr-rts *he (ott Nlarhs)

I)e l'rnc plant layout. Explein protlrtct ot' litie layout. (05 \'larks)

irrplain the factors to be considered while seiecting lo.cation fbr the factory/indtrstrv.
(07 IIarl<s)

A ntclals processing frrm rvishes to install enough alltontatic moulders to prodtrcc 2"-50,000

gtro(1 castings per year. The mor-rlcling operation takes 1.5 minutes per casting. but its olltput

is ti,|igslly about 3% defective. llou,tnany ntoulders r,i'il1 be required if each onc is

available ior 2000 hours (of capacity) pcr year'?

I of 3

(0tt Marks)

),r
t.

(08 Nlarks)
(06 Marks)
(06 Ilarks)

(06 NIarks)

Note: lnsrr)er nny FLVE.fitlt questions, sclectittg ut least TH'Olfull questionsJrorn eoc'lt purt-

la.Dcfincprocluctivity.Explain,n"*.ffi*productiVity..
b Distinguish between manufacturing and service organizatiort.
c. [-.xpiiiin in brief, the functions of operations management.

I-.rir1ain the steps in Decision Making proccss.

l'hc ralucs ofa pay-offtable are:



5 a.

b.

PART _ B
master scheduling. Explain the pure

10ME8r

stt'ategies r-rscrl lir r'

(08 NIerks)

Define aggregate planning and
aggregatc pliinning in brief
The srrpply. clemand, c0st and
r,vorklbrce. is civen below:

6a.
b.

.lnitial invcntory : 20 units

c. Find thc optir.r.turn order quant

,:,., 
;.;,11,1L,,_.it!::,,

F-inal Invcnrory: 25 un'ts
Regulator tirnc (RT) cost/unit : Rs.l00
(t-abour - 50% ofthe cost)of the cost)

cost/unit - Rs
(SC) cost/unit

invcntory data for a company, rvhich has a conslunt

brgak.are as follows:

c.

Period
Denranci fbrocast

(units)
Supply capacily (units )

RT OT SC
1 100 lrii_ir,, i 60 18 1 000
2 .50 50 l5 I 000
J 70 6t) IB I 000
Aa ',r:,,.'r{i80' 65 20 1 000

itt lor a plorirrct I'or rvhich thc

Qr"rantity
Purchase cost
(per units) l{s.

0<o,<100 20

100<Qr<200 1 B ,'rril

200 < Q: 16 ':i':"'i::"'::"'

units. The

L)esrgn a prclcluc

Complete the rni
inclepenclent derr

.oture tree
Ll requiren
that neces

icates level coding infbrmation. (06 \l lrlis)
lan for item X shown bslow. Note tirat this item has an
that a safety stock of 40 units be maintained.

Orcler quantity : "/0 Lead Time :
4 ucel<

Sal'cty stoe l'".40

Week

I 2 a
J 4 5 6

,7 I o 10 11 \2

Pro jcctcd Ilecluirement 20 20 25 20 20 25 20 20 30 25 25 25
Receipts 10
( )n ltrrrrd rrt tlre end of period 65

Planued orcler release
(0ll lleriis)

zol)

7a.
b.

the



10M881

(06 NInrhs)8 a,

b.

C,

(Ub LUart{s)

(0,1 N{arks)
l. The fum has developed a ne',1,I)rasco is a medium sized manufacturer of oil fielcl furxps. Tirc fum has developecl a ne',1,

turoclcl ol its high-pressure, secondary recovery purgc pllmp with improved perlbrmance.
iVlartagcr of process engineering is trying to decide whether Drasco should make ol br-ry the
elcctronically controlled input valve Ibr ncw pump. Ilc had developed thc fbilowing

lrxpluin pl'ocuremcnt process in detail.
I)ellnc tender and explain types of tenders.

csl rrlates.
Make process A Make orocess B Bu)'

Annual volumc (in units) 10,000 1C,000 10.000
Fixed cost/ycar (Rs) 1,00,000 3,00,000
Variable cost/unit Rs.75 Rs.70 Rs.80
ld Drasco make the cess A. rlake the valve usi\lrtruld Drasco rnal<c tlrc valvc usirrg proccss A. rnake the valve usiug proce:: B or'

l,rry thc velvc'.'
At rvhat annual volume, shouicl Drasco switch lrorn buying to making thc va1r,,c Lrsing

proccss A'.'
At u,hat annual volume should Drasco switch fiom process A to process Il? (to \,Iart<s)

*****.ti

,,,]:

:'::,
,.,-,.:,,

,- ; ]::.

,'-:::':

irl,r. tli.

. hdfttLr
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Eighth semester B.E. Degree Examinationo Aug./Sep t. z0z0
Gontrol Engineering

Time: 3 hrs" - -ir 
Max. Marks;l0o

Note: Answer FrvE futt questions, selecting ot leqst TWo questions Jrom euch part"

1 a 
N:frlj!rl:X;:"' between o,.ffiffi closed roop conrrol system and give o,e

h. wnat are rhe requiremenrs ot'an icrear conrror systern? l;:ffi:l.:]c' with block diagram, explain proportionar pimlri.gralplus ditferential (pID) controller andstate its characteristics. t a 
(08 Marks)

2 a' Derive the transfer ftrnction of an armature DC motor. The field current is maintained
constant during operation. Assunte the armarure coil has a back ernl. €,, : Ku !9 ancl corl

lOMEIPM82

le rolor. Kn and K,,, are ,1.,. nu.t .-t".::r;;; ;;;nlotor torque constaltt r.rpaarir.lvnt respectively.

::1"."1,::::lr rhe mechanicar sysrem shown in Fig. e2 (b)tl#ffI,l
I I rlrlJllatvLlv.D' obtain the diff-erential equation lor the mechanical svsrem qhn*rn in L-i- ^, ,L\tlll'*tlvurq,,r ,rs urrrsrsnual equatlOn for the mechanical system shown in Fig. Q2 (b) and ,the eqr"rivalent mechanicai system also clraw the analogous electrical network based on:(i) Force rVoltage analosv (ii) Fnrr.o-f-rrrranr A-^r^^-" 

vrvu.rruill llstworK Dt.r rvs*sr w urr.,or"[,]#uru.,

z-/1t12
I rtt^

--' l<-B Y 02-
'*ll-*,s'" , [ , I** u -Yt

8-.
q*!. f'' ,@ r*+--:-J-.Igi" {- 1

*ii *-' , , t+ *Y tq:'
J , c-L,:,

'tr?F '"*'fl"x* I -rrq-
l* f,ta, t.l tr' ",f,f{ffi) " 

rE&&*m*e,t-
.rllk-i!;*it

';:,: l'rlt | "-J, 
,,,,'.,,, Fig. e2 (b)..,, .),.:

lr'";:::_''

a" Reduce fhe"block diagramrrr .i, Fig. Q3 1a; anj,obtain rransfer function _-.(r0 Marks)
R (s)

",:,..

Fig. Q3 (a)
the transfer function of signal flow graph shown in

(10 Marks)

;-,t&
ijBlri*i**P-

13'

i?

;\g$t$f

Fig. Q3 (b)

I of2

Using Mason's Gain
Fig. Q3 (b). :

r (\)



4a.

b.

5a.

b"

lOMEIPM82

Obtail an expression for time response of the first order system subjected to unit step input.
(08 Marks)

A unity feedback system is characterized by an open loop transfer function

K
G(s)H(s) = ----=- , Determine the system gain K, so that the system will have a damping

s(s + l0)
ratio of 0.5. For this value of K. find peak time, settling time and peak overshoot for a unit

step input. _ n (08 Marks)

Examine tlie stability of system whose characteristic equation is st + 2s3 + 3s' + 8s + 2 = 0
(04 Marks)usrng R-H cnterla

PART _ B
t2

Sketch polar plot lor thc transfer furrction G(s)[t(s) = .^ r,,^
(08 Marks)

s(s+1)(s+2)

Obtain Nyquist diagram for the s:r the system shown in Fig. Q5 (b) and ascertain its stability.
(12 Marks)

c(4

Fie. es rb)

Sketch the Bode plot fur a unity feed back system whose open loop transfer function is given

10

s(1 + sXl + 0.02s) 
'

.'!
**qdl#

8a.
b.

From the Bode plot, determine
(i) Gain and phase cross over fiequencies
(ii) Gain and phase margins
(iii) Comment on the stability of the closed loop system.

Sketch rhe root locus lor a negative feedback system whose opert loop transfer

given by.
:.,.i', K ' 'i'l

v\r,rrlo/ s(s+3)(s2+?r,lq,.,s)' 'r'

Comrnent on the stabilitSz of tire system.

,Write notes on: (i) Lead compensator ' (ii) Lag compensator.

Verify whether the following system is observable or not.

t; l [-s a]f* r rt'
{.'f=t - -tl I.].fuandy:t-2 3}x

[*,j L-6 5][*,] [t]

(20 Marks)

function is

(20 Marks)

(14 Marks)

(06 Marks)

* ,rffii
j"+@* :

W

***x*
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Time: 3 hrs. Max. Marks:100

Note: l, Answ,er any FIVEfull questions, selecting utleast TWO questionsJiom each part.
2. LIse oJ'Design Data llandbook is pet'mitted.

PART - A

a. I.rxplain with neat sketch, working principle of full J

Pivotecl shoe bearing.
b. Explain with neat sket king ol I- lowcrs Viscortteter.

of flow between Parallel Stationary Planes

Explain with , mechanism of Pressure development in an oil f-rlm. (08 Marks)

I bearing has fo specification - Diameter of Journal - 50mm,

c. Derive an expression

A lightly
Bearing , Diametrical

Co-efficient of f iction ii1) Power loss.

has following specification : Shaft diame

g, Fixcd shoc bearing and
(06 Marks)
(06 Marks)
(08 Marks)

(06 Marks)

() lrrurr . Oil Lrsed

2a.
b.

3a.
b.

ratio = 0.002 , Radial ioad : 750 N ,

Viscosity icant: 10 cp , 4000 rpm. Determine 0 Frictional torque on

a. Plot the pressure distribution curve for a plane slidel bearing having following
specifications. Bearing length in the direction of florv:75mm, Bearing rviclth'- lOOrnrn.
Velocityof moving surface: 1.Sn/sec, Viscosityof oil :0.02 Pa- sec. Maxinrum and

Minimum film thickness - 0.005mm and 0.002mm. Locate the point of nraxirnum pressure

olt the curue and calculate load carying capacity. (08 Nlarkst

b. A slide bearing with rectangular pivoted shoe has the following specifications :

Length of shoe : 75mm , Width of shoe : 112.5mm , Velocity of' moving
mcmbcr : 2mlsec , Expccte-cl tnean temperriture of the oil film : 7-50C , Permissible
rninimum oil film thickness :0.0225rnm , Lubricating oil : SAE 40. Dctcrnrinr'
i) Load carrying capacity of the bearing under the given condition.
ii) Power loss in the bearing consider inclination of the bearing surlace corresponds to

ntnximurn load capacity, neglect the e ffect of cnd flow flom the bearing. (08 Nlarks)

(06 Marks)

(06 Marks)
iameter ., 3Ornrn . Bearitrg

rance == 0.02mm Inlet
0 .p , Attitude : 0.8. Plot
rn is not satisfactory, what

(14 Nlarks)

PART _ B

eqr-rilibriurm of se lf contained bearing s and bearings lnbricated under
(08 Marks)

lof'2

,:," ..,,,,

"irlillr'ii'rli

Explain the Thermal

Pressur8.rjrrL,,,,r1

SAII 60 at 6b0C . Coefficient of tiiction :0.042.
Detcrmine i) Speed of Journal ii) Power loss

Explain the significanie of Sornerfield number.
Thc fbllowins data refers to a full Journal bearins : -

alterations arb to be made.

5a.



1 0ME831

b. A lull Journal bearing has Ibllowing specificarions Journal :3.65 kN , l-ength
o1'the bearing:25mm , Diarneter of the Journal , Diametrial clcaraitce ratio .-,

6 a. I)erive an expression for load carrying capacity of I{ydrostatic bearing. (10 }tarks)
b. A hydrostatic bearing for a turbine has lbllowing specifications : Diamerer of shaft -,

150mm , Diameter of pocket: l00mm , Vertical thrust on the bearing:70 KN , Sliafi150mm , Diameter of pocket: l00mm , Vertical thrust on the bearing = 70 KN, Sliafi
spccd 1000 rpm Viscosity of lubricant under operating condition : 0.025 I,l sec
Desiratrlc oil film thickness:0.125nun. Dcterminc i) Rate of oil flow throuuh rhc bearing

film thickness
iii) Weather artificial cooling is required.

ir) l)o\\ e r loss due to viscous fricrion iii) Coel'tjcient of friction.

0.0016 , Viscosity at opelating ternperature : 0.i
Consiclcring end leakage, detemrine i) Minirnurn
iii) \l/r.qtlrer ertifiniql cnnli,.r, ic raa.'irarl

propefiies of bearing material.
Application of any five bearing alloys

Pa - sec , Specd .. 1800 rpm.
ii) Porver loss

( l2 \'Iarks)

(10 Marks)

(10 Marks)
(10 Marks)

a. Explain rvith a'neat sketch, Abrasive and Adhesive wear mechanisms. (06 Nlarks)
b. Erplarn W,:ar of Ceramic materials. (06 \tarlts)
c" Explain'l'rr.pological measures with neat sketches. (oti Nrtarks)

a. Explain any five desi
b. Lixpiain Compositi

les of bearing

,r:::l.rtillul$

,i!

), of ?.
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inder

ILighth

Tin-rc: 3 lrrs.

1 a. Irxplain with sketch various

8 a. l)y u,hat
briefly.

engine s.

h. Wltar are the various methods of engi

mgnts used irr multicyli

ter rl.U. Degree B,xaminatioh, Aug./Sept.2020
Automotive Engineering

Note: ,{n.^v'er any FrvE fuil questions, serecting at reast TWo
Max. Marks:100

questio rts .fi.o m eoch part.
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b. What are the mai

\vu !!rarAJ,,c Drarv a neat sketch of mechanrcal fuel pump and explain its working. (06 Marks)rLr vvur\rllE;. (UO lYlafks)

a. What is the necessity of super-charging? Explain bricfly. (06 Marks)h. Fxplain the differeni.typer'of sup.i.l,Irg.rr. 
-'J 

(08 Marks)c. clo,rpare Mechanical 
-sup", 

char-ging ani Turbo-charging; ' ,06 Marks)

: Irxplain w'ith a neat sketch._working of a battery ignition systern. (0tt Marks)
ir. I r1.l1si11 with a ncat sketch. working oIa battcly ignitiorr sysrern.
ir. \\ lrrt are the advantages oI'usirrg an clecironic ignit,..,,., ,ystem?('. ( orrrpare battery and magncto ignition system.

ir. w'har is rneant by carburction? what are tlre fi.rncrions of carburetor?

(06 Marks)
(06 Marks)

(06 Marks)
(06 Marks)

emissions of pollutants in automotives can be rcclucecl? Explain
(06 Marks)
(04 Marks)
(05 Marks)
(05 Marks)

rarvurrL uJ warvurulr\rrr j vY llal als tIIe lUnCLlOnS OI CaIbUfgIOf'/ (06 MarkS)what are the main components of a Fucl Supply Systcm? Explain any two is both Si and CI
Clltl nL'S.
n (08 Marks)

\''\,,,rrr.rv u.LLlrJ drlu rll.r,Blrriru rgnlll0n sysiem. (06 Marks)

P,.\RT _ B
l-.rl.161p principles of automotive transrnission. 1()6 Marks)
flxplain the working principlc o1'clutch and with neat sketch, explain centrifugal clutch.

I what are the requirements of good suspension systern? (06 Marks)h Whitt are the merjts and dernctjts of lrydraulic brakes over mechanical brakcs? (06 Marks)
cr. Skctch and explain the two tlpcs of dual braking systenr. (0tt Marks)

(08 Marks)c. Dctemine the dimensions of a clutch plate cleveloping 40 K Watts at 4000 rpm. The inner
diarneter of the clutch plate is 0.6 times its outer diameter and it is to be e,surecj that even
after a loss of 30% of the engine torque devcloped ciue to clutch facing rvear. it should not
slip. The pressure intensity shoulci not exceed 75 l<pa. Takc p:0.3. (06 Marks)

h: (i) Hotchkiss clrive (ii) Torque tube drive
of power steerins with a sketch Wher ;

Explain w.ith neat-sketch: (i) Hotchkiss clrive (ii) Torque tube drive (08 Nlarks)b llxplain the working of power steering with a sketch. What are the advaltages and

1li-srrtlvantagcs 
over manyal stecring? 106 Marks)c. wnte a shortnote on differcnt typcs of Chasis Frame. (06 Marks)

c. Whiit are the furrctions of piston rings? Explain briefly.

5a.
b.

C.

d.


