
USN

6a.

4a.
b.

5a.
b.

Fifth Semester B.E. Degree Examination, June/July 2024

Management and Economics

18N{Es1

Max. NIarl<s: I()0

(10 \larlis)
(10 llarks)

(10 \larks)
(10 \lrrks)

(10 ilrrks)
(l() i\larl<s)

(ll) i\larlis)
(l() Nlarlis)

(()ll llarlis)

(12 \l:trlis)

.!

a
=
=

::-
1l)
-4

a1 i
Eratr
.)=
=;
!.,
.=a

a.)
a --

-=
!:

--
!'t'- aa,

;L
c''

bEa),|.
=*
=pa-
>,L

a-
Li
la>;,
c4
*al

oz
t

n
-

Trnre: 3 hrs.

N'lotlule-l

a. Dcflne Managetnent. DiscLt ss tltc 1'r-ttlctions ol Nlallagctrcnt.
b. De fine planning and cliscuss thc stcps ittrolved in planning.

OR
a. Discuss llaltagclr.tent as a Sciencc. Art profi:ssiotl.

b. Briefiy discrrss t1'pcs ol'plans.

b. trxplain Maslorv neecl hierarchy tl-reory in brief.

OR
Explain : i) MBO ii) MBE.
Briefly cxplain stcps in controlling.

\{oclule-3
Explain proiricnt soh'ing atrd clccisiort tnaking llloccss.

Using abOvc delliis l)cternrinc the paybaci< pcnod and collrlxclrt on i1.

1 ol2

b.

An cnginccr has his lirst 10 vcars ()1'sen icc. [)ctcnrinc thr: atttottnt to be cicpositcil lrt thc cttti

o1'cverv r-car if'hc n'rsitcs to u,ithdrari,n lls 1,5(X)0 cvcr)'ycar [bt',\ r,cars alicr ]ris t.etit'ctllclll.

The arlount dcposrted cants iu.r intcrcst ratc ol'109t courpouncled altnLtallv.

OR
Explain :

i) Larv olcicmand
ii) I-au' dirninishing rctttrtrs
iii) Incor.r.rc clasticity oldcnrattd. (06 \lrrlis)
A Man ltlanuutg 1tt bLrild his housc. Ilc plans to itrvcst Its.40,0()0 pcr ycar tirr tlte nc.rt

l0 years.'fhc Bank ollrls ll?0. httelcsl ratc contpoLttrclccl attitttitlly. Irine thc ttlltttrritv valrrc

o1'his sccgupt a{icr I 0 r,car'.. ( l.l Nlarks)

NIo clu le-4
Explain IRR and MARR. (()ll llarlis)

Pzirticr,rlars Machinc A Machinc []
I hritral lr vestntcn t 30,000 42.000

2 Annua rcccr p ts 20,000 26.000

3 Anntra cxlrenditules 5,500 7,000

4 L.cononrics lifc 4 vears 4 1'cars

GT!]GS SGI|EWiltE

N'lotlulc--2
3 a. What do you meill by span of corrtrol'l L.ist thc fictols inf)ttencirtg spatl of'nrltnllsctrctlt

Note: /. .4nsy,er any- t:ll'l:.fitll qtrtsliort.s, t'hoo.rirrg 0\'I:./illl quc,ttiotr.fi'rtnt eurh ttrrtilrrlc.

2. Lisc o.f'Discrcte contTtound intcre ,st.f oclors hunrlbottk trtbles is pcrmittad.

(12 \larks)
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()l{
ir. I-:xplain bricllv conclLrctions 1br plescnt w'orth cornparison. (06 rrarks)b' Its I 0 clores \\ as scttcrateci by lltc manaserncuI ol' alr engineer.ing collcge fbr. neg,

Incchanical blocl<. AnnLtal tniiinlcrurrrce of blocl< estinlrteci to bc i{s. i0 l.l h in acidrtion
12 lal<h rvill bc nccclcij cvcrv )'car lbr 10 ycars ibr painting ancl lepairs. If bLrclgct granteri has
to tal(e carc o1'pcrpctuai lltainlcltancc. II0u,' ntuch ot'lhc artroiint can bc userl fbr rnitial
cotrslrLrction costs'i Depositccl lunds can cam (r()/o rltc- ol intclest conrpounciecl annually.
AssLirrc Larcs and inl'lation docs not conre into piclLrrc. (l,l Nlarks)

i\t o ctu le_5
a. I)iscuss various carrscs ol-c1cpr-ivution.
b. I-.rplain trricl)y ncccl iirr cstirnatron and costing.
c. ;\n rrrVcstmcnt o1 Rs. 8000,- rs nrailc b_v- pcr.son lbr pLrr.chasc ol-nrachiuc. Its

lrlicr -i ycars is i000. [Jsing straight linc llncl rhc book va]Lrc ar thc cntl ol.eaclr

(05 \lrrl<s.y
(05 \larks)

,sair agc valLre

VCar.

(10 NIrrks)

orr
l() a. Ditl'crerrtratc bertu,ccn cstintation ancl tcsting.

b. F.rplain brietly thc ob-jcctivcs ol coslnig.
c. A cost iron c.rlporc.t. as shou,r.r i, ligLrre bclori is to bc

pricc pcr piccc lrrnt rite lilliorving dala :

l)cits ity o I' rnirtcl'ial -. 7.2grricc
(lost olntoltc-u ntctal ,,= Rs.20,,1<9

(05 \larks)
(05 IIarks)

manulhcturecl, Estimate tlte sellins

I'r'occss scral-l
Scralt rctLrrn vaJLrc

'' 20"ia o 1' nct ri cight
- Rs.6ikg

l'rollt ... 20,),.,t ol'fhclorr,, cost
( )lltel r'rperrrlilrrrt's rle :r: lilll()\\ :

,\tlrnrnistlutive overhcacls Ils,i0rltoLrr
Sules overhcacls -' 20{lu o1'fuctor'12 cost

I"ig.Q l0(c) Ail riintcnsior.rs arc in .nrnt'

2 o1'2

Opelation 'l'intcll-l iccrc nt in Lrtes
Laboul c()st per

hoLrr is I{s.
Shot overhcarls

R s.,thotrr
\loLr lding ancl lraring 15 20 6t)
Sirot blaslins 5 r0 40
Itrcttlinq artd inspcctions 6 l0 .10

( l0 \larks)



-.i ..,iil

..?i., -t l

TISN
18M852

ONE full question Jrom eaclx mo(lule.
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Design of Machine*Etements - I ,:
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2a.

&{arnrrt

(05 Marks)

clcments. (05 Marks)

is appiicd or.it r in Fig.Ql(c). Determir-re the maximum tensile and tnaxintum shear

stresses. "r'""'i:ilii':

b. tlriefly discuss thc fuctors influencing thc sclection o1'suitable tnatcrials for machine

clcments. (u) lvrarKs;

A 50 mrn steel rod supports a 9 kN load and in addition to this torsioual moment of 100 N-m

is appiiccl on it as show,n in Fig.Ql(c). Determir-re the maximum tensile and maximum shear

1oor.l-m

6 "*Il;r

Explain thc lbllowing theories of failure:
(i) Maximum Normal Stress Theory
(ii) Maximutn Shear Stress Theory

r.,:,Fig.Q1(c)

':'ii;' :

t'-.* 
" 

t' 0R '"

Fig.Q2(c)

I of 3

(10 Marks)

(05 Marks)\.. /

b. Definc strcss concentration. Dcscribc any two mcthods uscd to minitnize the stress

concentration. ':: i1., (05 Marks)

Dctcminc the safc load that can be carricd by a bar ol rcctangular cross-section shor'vn inshor,vn itrc. Dctcminc the safc load that can be carncd by a bar ol rcctangular cross-sectlon snown lr

Fig.Q2(c),limiting the maxirnuln strcss to 130 MPa taking strcss concentration into account'Fig.Q2(c),lin

4lo lf--"--- /-ir_..\_ aiNJ\1

(10 Marks)
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(12 1\{arks)

3a.

b.

4a.
b.

Define irnpact load. Deriv. un 
"*pr.rJoffiiirnpact 

stress in a axial bar of C/S "A" and

iength "L" due to the irnpact load "W" falling fiom a height "h" liom tlie coilar. (08 Nlarks)

Module-2

iength "L" due to the irnpact load "W" falling fro

1000 N that fails from a height of I 0 mm at irs
':\ 1,,.^.,^r l',,,'r^.(i) Impact firctor

A cantilever beam of width 50 rnrn, depth 150 rirnt is 1.5 rn 1ong. It is struck by i

1000 N that fails from a height of l0 mm at its frcc end. Determir-rc the followurg:
.5 rn 1ong. It is struck by a weight of

Module-3
A horizontal piece of cornmercial shafting is supported by tu,o be arings 1.5 n-r apar1. A
keycd gcar 20o involutc and 175 rlm ir.t diameter is located 400 rnrn to thc left of thc right
bearing and is drivcn by a ge ar directly behind it. A 600 mm diameter pullcy is keyed to the

shaft 600 mn-r to the right of the left bcaring and dlivcs a pr,rlley with a horizontal belt

directiy bchind it. The tension ratio of the bclt is 3 to 1, with the slack side on top. The drive

transmits 45 KW at 330 4rrn. Takc C,,: Ct = 1.5. Calculate the ncccssary diarneter of the

sha{t and angular dcflcctron in dcgrccs. Use allowablc shcar strcss '10 MPa and

G: 80 x 10e N/mrtr2. (20 Marks)

OR
a. Provc that sqr.rare kcy is cqually strong in shear and comptcssiolt. (06 Marks)

b. Design a protected type cast iron flange coupling tbr a steel shaft transntitting 30 kW at

200 rpm. The allowablc shcar stress ir-r the shalt and kcy matcrial is 40 MPa. The maxitnttui
torquc transmitted to bc 20% grcatcr thar-i tire full load torquc. Thc alloil'able shear stress in

the bolt is 60 MPa and tirc allowablc shcar stre ss in the flangc is 40 MPa. (14 Marks)

Module-4
a. List thc assumptions rnadc for dcsigring the rivcted joint for pressure vcssels. (06 Marks)

b. Design a triple riveted butt joint two plates of thickncss l0 urm. The pitch of rivets in the

cxtrcme rows, which arc in singlc shear is twicc the pitch of rivcts in thc inner rows rnhich

arc double shear. The dcsign strcsscs of the materials of the main plate and the rivets are as

(ii) Instantaneous maximum de flection
(iii) lnslantattcous tttaxitttttttt slt'css

(iu) Instantancous iuaxituunr load

Takc E - 20.6 r l0r N'ttrtt:

fbllows:
For platc matedal in tcnsion, o, : 120 MPa
For rivct rnaterial in compression o. -_- 160 MPa

For rivet materiat in shear t : 80 MPa
ritti:.u:,ug!a

OR
Explain briefly fatigue load and LCF (Lorv Cycle Fatigue). (04 Marks)

A transmission shaft caries a pullcy rnidrvay bctlvecn two bearings. The bending moment at

thc pulley varies liom 200 N-m to 600 N-m as the torsional lilorrr:nt of the shaft varics fiom
70 N-m to 200 lrl-n-r. The fi'cquencie s of variatiort of ber-rcling and torsional tuotnents are

equalto thc shaft speed. The shaft is made of stecl FiE (o.: -540 MPa, o,,:400 MPa). The

corectccl endurance strcngth of thc shaft is 200 MPa. Dcterminc thc diameter of the shaft,
(16 Marks)usrng FoS - 2.

2 o1'3

(14 Marks)



8a.
b.

9a.

b.

i::...lllilq

.;1,.1."tx;,,1;.')'

F- so *ls,&
..,::.t.. r.. t.....,'

OR
What are aclvantages of rvelded joints over riveted joint'/
A welded connection of steel plates as shown in Fig.Q8(b) is subjected
of 10 kN. Deternline the throat clitnension of rveld, if the penlissible
95 N/mm2. Assume static conditions.

18M852

(06 Marks)

to an eccentric load
stress is limited to

50

-l,&

Fig.Q8(b) (14 Marks)

may bc takcn as 75 N/mm2 in
(10 Marks)ln compresslon.

OR
10 a. Irxplain se lf locking and ovcrhauling in power screws. (04 Marks)

b. A screw jack is to 1i11 a loacl of 80 kN through a ireight of 400 mm, Ultimate strength of
screw material in rension and compression ii 200 N1mm2 anrl in shcar I20 N/mrn2. The

rnrtcrial lor uirt is phosphor blonze for rvhich tltc ultirttatc strcttgth is 100 N/mrn2 in tension

and 90 N/mm: in cornpierrion and 80 N/mm2 in shear. Tl'rc bearing pressure bctween the nut

ancl the screw is not to exceccl 18 N/mm2. Design the screw and nut and check fbr the

strcsscs. Takc FoS : 2. Assume 25'% ovcrload fbr scrcrv rod dcsign. (16 Marks)

300 rnm. The vesscl carries a fluid
to make thc joint lcak proof. Twelve bolts arc usL'd to fastcn thc covcr platt
vesscl. Find the size of bolts so that the stre ss in the bolts is not to exceed I

,cr platc onto the Pressure
xceed 100 N/rnm'.vesscl. Find the size of bolts

(10 Marks)

3 of 3
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Fifth Semester B.E. Degree Examination, June/July 2024

Dynamics of Machines

Tirne: 3 hrs. Max" Marks: 100

lYote: Anstter (tnr:, FIVE futt qttestiorrs, choosing ONE fult question from etclt tnodule.

Module-l
1 a. State the conclitions for static cquilibrium of a body subjccted to system of (i) Two fcrrces

(ii) Thrce fbrces. (06 Marks)

ln the Slider Crank mechanism the crank and connecting rod lengtl-rs are 80mm and 240mrn

respcctively. When the crank has turned by 60" tiom lDC, a force of 2 kN acts on the piston

towards crank shaft. Dctermine tlie torque on the c-rank fbr static cquilibrinm. (14 Marks)

OR
State and cxplain D'Alcmbert's principle. (05 Marks)

In a vertical pctrol engine, the crank and connecting rod lengths are 60mm and 270mm

respectively. The diameter of the piston is l00mrn, mass of the reciprocating parts is l.2kg
and speed 1800 rpm. Dr,rring thc cxpansion stroke rvhen thc crank has turned 20" from top

clcatJ centre the gas prcssure is 6-50 kN/r-n2. Dctermine (i) Net driving force on tl-re piston
(ii) Force on thc connecting rocl (iii)'l'hrust on the cylinder walls (iv) Torque on the crank.

Module-2
3 a. State the conclitions fbr (i) Static balancing (ii) l)ynarnic balancing (04 Marks)

b. A rotating shaft canies lbur masses A, B, C and D having radii of tlass centre 30mm,

38rnrn,40mm and 35mm respectively, fiom the axis of rotation. The masses are 7.5kg, 5kg

and 4 kg for A, C and D respcctively. The axial distanccs between the planes of rotation of
A and B is 400mm and betrveen B and C is 500mm. The masses A and C are at right angles

to e ach othcr" Find tbr complete balance,
i) The angles between thc urasses B and D fi'om mass A
ii) The axialdistance betu,een the planes of rotation of C and D
iii) The magnitucle of mass B (16 Marks)

OR

(15 Marks)

In a 4 cylindcr inline cngine running at 1800ryrn, the crank and connccting rods are 60mm

and 240mm respectively. The cylinders are spaced at 150nTm apart. If the cylinders are

numbercd I to 4 in sequencc from one end, thc crank appcars at intcwals of 90" in cnd viewencc lrom one elld, tl-lc cranK appcars at lntclvals or vu- ln cno vlew
: reciprocating mass in each cylinder is 1.5kg. Dctcrmine graphically

and secondary fbrces

5 a. Define tht: following tern'Is with respect to govemors:
i) Isochronisn ii) Sensitivcne ss iii) Effort iv) Power (08 Marks)

b. Eac[ arm of a porter governor is 200mni long and is pivoted on the axis of the governor, the

radii of rotation of thc balls at minimum and maximum speeds are 120nrm and 160mm

rcspective ly. Thc mass of the slccvc is 24kg and mass of cach ball is 4kg. Find sleeve lift
and tl-ie rangc of speed of the governorif the friction at tl-re sleeve is 18N" (I2 Marks)

in the order 1-4-2-3. The reci
i) Unbalanced pri
ii) Unbalanced primary and sccondary couples with ref-ercnce to central plane of the engine.

(20 Marks)

Module-3

I of 2



OR
6 a. With a neat sketch show the following :

i) Axis of spin ii) Axis of precession iii) Axis of couple iv) Plane of spin

v) Plane of precession vi) Plane of couple. (06 Marks)

b. The tgrbine rotor of a ship has a mass of 2.2 tonnes and rotates at 1800 rpm clockwise when

vieu,ecl from the stem. Thc radius of gyration of thc totor is 320mrn. Determine the

gyroscopic couple and its eflect when the

(i) Ship rums right ar a radius of 250mm with a spccd of 25 hmph

(ii) Ship pitches with tire bow rising at an angular ve locity of 0.8 rad/s. (14 Marks)

Module-4
7 a. Derive the nafural frcquency of thc spring mass systclll considering the mass of the spring

into account using encrgy method. (10 Marks)

18ME53

(10 Marks)

of damping
(10 Marks)

oscillations
oscillations

(10 Marks)

b. Fincl the natural fi'equencies of the systcur shorvn in Fig.Q7(b) by using Neu'ton's method.

K-\K
l'-.rr,w- / , ), uv* 

V.'/ "'- I \a \ V

,,',,,,,,, 
't't Ftg aiii;i

OR
8 a. Define logarithmic decremcnt and derive thc equation for the same in terms

lac to r.

b. ln a single degree dar-nped vibrating system, a suspended mass of 8 kg makes 30

il 18 seconds. Thc amplitudc dccrcascs to 0.25 of thc initial valuc a{ier 5

Dctcnninc thc
(0 Stiffness of thc spring (ii) Logarithmic decrcment
(iii) Damping ftctor (iv) Damping coefficicnt

Module-5
Derive an exnression for thc transmissibilitv ratio.

(i) Magnilication f"actor (ii) Transrnissibility ratio (iii) Vibrations isolatiort
(iv) Critical speed (08 Marks)

b. A rotor has a mass of 12 kg and is mounted midway on a 24mur cliameter iiorizontal shait

supported at the cnds by two bearings. The bearings arc lm apart. The shait rotates at

2400rpm. If the centre of mass olthc rotor is 0.1 I mm away fl"orn thc gcometric ccntrc of the

rotor duc to certain manufacturing defcct find (i) the steady state amplitude of vibration
(ii) thc dyramic forcc transrrittcd to thc bcarings. Takc E :200 GPa. (12 Marks)

i'-nxr,.

.,,::::. 
_.

,(****

2of2

9a.
b.

state of the vibrations, determine
(i) the ar-nplitude of the vibration if the driving sl.raft rotatcs at 500 rprn
(ii) the specd of the driving sliaft rvhen thc re sonancc occurs. (10 Marks)
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Turbo Machires
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Note: l. Answer uttJ' FIVE I'tll questions, choosing ONE fitlt questiortfronr ectch modr,rle,

2. Llse of thermortynonrics doto hond book and Mollier chart permitted,

a. Define tr-rrbon,achine. E,xplain tlr. .lo of turbomachines. (06 Marks)

b. List any six dil't'erences between turbomachines and positive displacenrent machines.
(06 Marks)

c" 'Iests on a turbrnerunner 1.25 m indiameter at 30 m head gave the lbllowingresults:Power
developed 736 kW, Speed 180 rpm and discharge 2.7 mr/s. Fincl cliameter, speed and

clischarge 2.7 rnr/s. Find dianreter, speed and discharge o1'a runller to operate at the same

elficiency. What is the specrlic slleed of both turbines to give 1472 kW at45 m head.
(08 Marks)

OR
2 a. Del'ine lsentropic efficiency and stage efficiency for a compressiott process. Show that the

polltropic ef'l'rciency lbr expansion process is given by. rl,, : ;\IL!, where y ---+ ratio
(y-I' n

ol'specilic heats. (10 Marks)

b. A l6stageaxial tlowcolrpressoristohareapressLrreratioof6.3andtesthaveshownthata
stage efi'iciency of 89.5% can be obtained. The intake conditiorts are 288 I( and 1 bar

presslrre. Find (i) overall elficiency (ii) Polytropic ellciency (iii) Prehea, ,o.,ofio 
Marks)

3a.De1lneclegreeofreactionunou,itiffior.DeriveanexpressioIrre1atingutilization
lactor with degree ol'reaction. (10 Marks)

b. At a stage in 50% reaction axial llow turbine running at 3000 rprn, the mean diameter is

68-5 mm" If the maximum utilization lor the stagc is 0.915. Calculate the inlet and outlet

absolute velocities lbr the rotor. Draw the velocity triangles and find power output for the

llow rate of 1.5 kg/s. (10 Marks)

4 a. Draw the ve locity triangles for an .-,rf'["* compressor ancl show that for an axial flow

V ItanlJ +tant].I
ColnprcSSorthedegrcctll.reuctionisgivenbyR='L;ffi]

Where V. = Axial flow velocity, u = Blade Speed, B1 and []2 
: Inlet and Outlet blade angles

with respect to tangential direction. (10 Marks)

b. A radial flow pump having tntpeller diar.neters 5 cm and 12.5 cm runs at 1500 rpr-n, The inlet

blade angle is 50"."fhe 1'lLrid enters the irtpeller u,ithout any whirl componcnt while the flow

component rernains constant. Determine the specific work and degree of reaction at a blade

ogtlet angle of 70". Also hnd at what or"rtlet angle the impeller becomes a zero work

impeller. :

.: .r,::ii'll':'
I of 3

(10 Marks)
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Module-3
a. What is nccessity for compounding steam turbtnes? Briefly explain the diff-erent

compounding methods. (08 Marks)

b. In a Curtis stage with two rows of rnoving blades, the rotor blades are equiangular. The first

rotor has an angle of 29" each while second rotor has an anglc of 32 each. The velocity of
steam at the exit of the nozzle is 530 nVs and the biade coefflcients are 0.9 in the first,0.95
in the stator and in the second rorv. If the absolute vclocityat the stage exit should be axial.

Find : (i) Mean blade speed

(ii) The rotor elltciencY
(iii) '1'he power output lbr a flow rate o1'32 kg/sec. (12 Marks)

OR
a. For a reaction steam turbine (Parason's tLrrbir-ie), show that the conclition tbr maximr-rm blade

efficiency i, (lun,,n,u,., = cosor and determrne the equation for rnarimum blade cfficiency.
(10 Marks)

b. A stage of a turbine with Parason's bladirrg deliver dry saturated steam at2.7 bar llom the

fixed blades at 90 rn/s" The mean blade height is ;10 mn, and the moving blade exit angle is

20'. The axial velocrty of steam is I of the blacie velocity at tire mean readius. Steam is
1

supplied to the stage at the rate of'9000 kg/hr. The etlbct of the blade tip thickness on the

annulus area can be neglected. Calculate
(i) Wheel speed (ir) The diagram eff iciency (iii) The diagram power
(iv) The enthalpy drop of the steam in this slage. (10 Marks)

Module-4
a. Draw the inlet and exit velocity triangles lbr a pelton wl,eel turbtne. Show that maximum

hydraulic efticiency is given by (rin),-, =tTS. Assurrte that relatrve velocity remains
L

constant. (10 Marks)

b. ln a pou,er station, a pelton',vheel produces 15,500 kW under a head of 350 m while running
at 500 rpur. Assume a turbine efficiency of 0.84 coelllcient o1'velocrty for nozzle as 0.98.

Speed ratio : 0.46 and Ulade coefl'icient = 0.86. Calculate (i) Number o1'jets (ii) Diameter

of each jet (iii) Tangential force on the buckets. If the bLrcket dellect tlie jet through 165".
(10 Marks)

OR
a. State the functions of a drafi tube. Explain briefly dif]'erent types o1'draft tubes. (06 Marks)

b. The inner and outer diarneters o1'a Francis turbine are respectively 30 cm and 60 cur water

enters the turbine at an angle of 20'to the u,heel tangenl and leaves the turbine radially. If
the velocity of flow remains constant throughout at 3 nr/s and speed of runner is 300 rpm.

Calcr"rlate (i) Inlet and exit blade angles (ii) Theoretical power developed if the width of
the wheel at inlet is 15 cm. Neglect thickness o{'blades" (08 Marks)

c. A Kaplan turbine produces 30000 kw under a head of 9.6 nr while running at 65.2 rprn. The
discharge thror-rgh the turbine is 3-50 r",.,t/s.'I"he tip cliameier of the runner is 7.4 rn. The hub

diarneter is 0.432 tirnes the tip dian-reter. Calculate :

(i) Turbine effrciency (ii) Specil'ic speeci of tr"rrbine

(iii) Speecl ratio (based on tip dran"reter).

2 o1'3

(06 Marks)
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Module-5
What is priming? Why priming is required in centrifugal pump? (03 Marks)

Derive an expression for minimum starting speed of a centlifugal pump" (05 Marks)

Acerrtrifugal pumpclischarges0.l5ms/sifwateragainstahead of 12.5 m,thespeedofthe
impeller being 600 rpm. The outer and inner diameters of the irnpeller are 500 mtl and

250 rnm respectively and the vanes are bent back by 35' to the tangential at the exit. If the

area of flow remains 0.07 ,r'f.o* the inlet to outlet. Calculate (i) Manometric efficiency of
the pump (ii) Vane angle at inlet (iii) Loss of head of tnlel to the irnpeller when the

clischarge is redr-rced by 40% withor.rt changing the speed" (12 Marks)

10

OR

)"c and pressure o"l,l',TXl?Air is compressed in a centrifugal compressor lrom 27 to 15(

3 bar. Fincl lsentroplc elficiency ar.rd power developed" Take Cp : 1.005 I(/kgI(,

nt = 0.467 kgls, rn: MasS flow rate. (05 Marks)

A centrilirgal compressor running at 5950 rpm has a impeller tip diameter 100 cm, mass

llow rate of air 30 kgls, total pressLrre ratio 2.125, pressure at inlet I bar and temperature

25" C. Slip coeldcient is 0.9 and rnechanical elficiency 0.97. Find (i) Total efficiency

(ii) 1-ernperature of air at exit (iii) Porver inpLrt (iv) Pressure coeflicient" (12 Marks)

*.,:* >F * *

3 ol3

,..;'
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lYote: Answer any FIVE full questions, choosing ONE full question from euch module,

Module-I
I a. f)efine Fluid Power System. Sketch and explain the structure of a hydraulic Control System

(08 Marks)

b. State Pascals iaw. Explain the concept of fbrce multiplicat ion. (08 Marks)

c. A haydraulic press has a ratn o1'25cm dianreter and a plunger of diameter 4cm. If a load of
40 kN is to be lifled, find the rr-ragnitude of the rninimum lorce to be applied on the plunger

to keep the 40 kN in balance. (04 Marks)

OR
2 a. What are the desirable properties of hydraulic fluid? Explain briefly any 8 of them.

(08 Marks)

b. Define Seal. Exptain briel'ly how hydraulic seals are classified (06 Marks)

c. Explain the various filtering locations used rn filtering the oil in hydraulic system (06 Marks)

Nl odu le-2
3 a. Explain with a neat sketch the working principle of an extemal gear pump. (08 Marks)

b. Explain puml; theory of a positive displacement pump and what are the thctors to be

considered for selecting a hydraulic ptllxp. (08 Marks)

c. A vane pump has a rotor o{'diarneter 50mm, a cam ring o{'diameter 80mm and the vane

1vicith of 40mm. Compgte the volLrrnetric displacement if the eccenlricity is 10mm.(04 Marks)

OR
4 a. Explain single acting ancl double acting hydraulic cylinder with diagram and their graphic

symbol. (08 Marks)

b. With is an acclllrlulator? Explain with a neat sketch the working principle of gas loaded

accumulator with graphic symbol. (06 Marks)

c. A hydraglic motoi has a volumetric displaceuent of 123 cm3 operating at a pressure of
60 bar anel sper.d 1800 rprn. If the actr,ral flow rate consumed by the motor is 0.004 rn'/sec

and the actLlal torque delivered by the motor is 100Nm. Irind i) Volumetric efficiencl'

ii) rrrechanical efficiency iii)overall elficiency. 106 Marl<s)

Module-3
Dellne control valves. Explain the classification of control valves.

Explain the lbllowing valves rvith graphical syrnbol-

i) Clornpour-rd pressure relief valve

ii) Pressure reducing valve
iii) Shuttle valve

(05 Marks)

1 of2

(15 Marks)
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OR
a. Explain the concept of meter-in and meter-out circuits. List the advantages and llrnitations of

ta.
b.

the circuit.
b. What is regenerative circuit? Mention its applications.

c" E,xplain with a neat sketch, sequencing circuits.

Explain with a neat sketch the working of pneumatic filter.

Lisi the characteristics of compressed air irl pneurnatic system'

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

(06 Marks)
(06 Marks)

(08 Marks)

(10 Marks)

(10 Marks)

OR
a. Explain with a neat sketch with graphical system

i) Quick exhaust valve ii) Time delay valve iii) Twin pressure valve. (15 Marks)

b. Briefly explain cylinder cushioning. (05 Marks)

Moclule-5
a. Explain the following with truth table X symbol

i) OR gate ii) AND gate (10 Marks)

b. Explain the sequencing of tu,o cylinders A and B using cascading method crcuit for

cylinder sequence A* B' B- A- (10 Marks)

OR
l0 a. Explain the lollowillg pneulnatic crrcuit

i) Supply air throttling i1) Exhaust air throttling
tr. Write short notes on the tbllorvlng :

i) Solenoid ii) Electromagnetic Relay

Explain with a neat sketch
i) Rodless cylinder ii) Impact cylinder.

*+***

2 of-2
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Profit (Rs. 000) if demand is
Low (P:0.10) Medium (P:0.50) Hieh (P:0.40)

A - Arrange subcontracting 10 ,.,rllrrii' 50 50

B - Begin overtime *20 60 100

C - Construct facilities -150 200
able.O1(cQ1(c)

:::::::.
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(10 Marks)

(07 Marks)
(05 Marks)

(1) State which course of action would be taken under a criterion of (1) maximax
(2) maximin (3) maximum expected value.

(ii) Depict the problem rn the form of a decision tree. (08 Marks)

OR
a. Explain the characteristics, advantages and limitations of (i) Batch production (ii) Mass

production. (10 Marks)
b. Solvc thc following problcm using graphical lincar programming:

Maximze Z:6A+ 38 (revenue)
Subject to

Material 20A + 68 < 600 kg
Machinery 25A+ 20B < 1000 hr
Labour 20A + 308 < 1200 hr

A,B>O

Module-2
a. What are forecasts? List and explain the steps in the forecasting process.

b. Briefly expiain the forecasting methods based on judgment and opinion.

ERffi$$GffiHMffi

Fifth Semester B.E. Degree Examination, June/July 2024
Operations Management

Time: 3 hrs. Max. Marks: 100

Note: Answel any FIVE futt questions, choosing OwE full question from each module.

Nlodule- I
I a. Define Operations Management. Sketch and explain the schematic model for

operations/production system. (06 Marks)
b. Define productivity. List the factors affecting productivity. (06 Marks)
c. A glass factory specializing in crystal is experiencing a substantial backlog, and the firm's

management is considering three courses of action:
A - Arrangc lor subcontracting
B - Begin oveftime production
C - Construct new facilities
The correct choice depends largely upon future demand, which may be low, medium or
high. By consensus, management ranks the rcspective probabilities as 0.10, 0.50 and 0.40. A
cost analysis reveals the effcct upon profits that is shown in Table.Ql(c). [Profits are in

I of4
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Explain exponential smoothing. Given the following data as shown

18M856

in Table.Q3(c).

Period I 2 4 5

Number of complaints 60
-- | -65t5 58 64

Table.Q3(c )

Prepare a forccasl using each ofthese approaches:

Construction permits (X) 15 9 40 20 25 25 15 35
Plaster, board shipments (Y) 6 4 16 6 l3 9 l0 16

. ' .::::::::::::.

(i) The appropriate Narve approach.
(ii) A three-period moving average.
(iii) A weighted average using weights of 0.50 (most recent), 0.30 and 0.20. (08 Marks)

OR
4 a. What is a time series? Explain the components of a time series. (06 Marks)

b. Explain simplc lincar rcgrcssion. The general manager of a building matcrials production
plant feels that the demand for plasterboard shipments may be related to the number of
construction permits issued in the country during the previous quarter. The manager has

collected the data as shown in Table.Q4(b).

.,']r. ,. . ,'

(i) Find the regression equation.

5a.

(ii) Determine a point estimate for plasterboard shipments when the number of
construction permits is 30. (14 Marks)

Nlodule-3
Explaindesigncapacityund,y,t",-,,,@Aoautomobilecomponentrnanufacturerhas
the plan of buying a moulding machine which can manufach:re I,70,000 good parts per
year. The moulding machine is a part of a product linc. The system efficiency of the product
line is 85%.
(i) What is the required systems capacity?
(ii) Assume tliat it takes 100 seconds to mould each part and the plant operates 2000 hours

per year. If the moulding machines are uscd only 600/o of the time and are 90oh

effrcient, what is the actual output of the moulding machine per hour'/
(iii) How rnany moulding machines would be required? (10 Marks)

, Explain the strategic imporlance of location decisions. Also list the steps involved in making
a facility location decision. (10 Marks)

b.

OR
a. Explain the factors that dete rmine effective capacity. (10 Marks)
b. Explain the concept of cost-volume analysis. The or,vner of Old-F'ashioned Berry Pies is

conternplating adding a new line of pies, which will re quire leasing new equipment for a

monthly payment of Rs.6000. Variable costs would be Rs.2 per pie and pies would retail for
Rs.7 cach.

(i) How many pies must be sold in order to breakeven?
(ii) What would the profit (loss) be if 1000 pies are made and sold in a month?
(iii) How many pies must be sold to realize a profit of Rs.4000? (10 Marks)

,: '
2 of4
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Module-4
Explain aggregate planning and master scheduling with an example.
variables used in aggregate planning and their associated costs.

Given the accompanying supply, demand, cost and inventory data [Tables.QT(bXi) and

Q7(b)(ii)] for a firm that has a constant workforce and wishes to meet all demand (with no
backorders), allocate production capacity to satisfu demand at minimum cost.

Tables.OTft )(i) Supplv capaCitv (units

Period Regular time
(Rs.l00/urtlt}lr

Overtime
(Rs.125/unit)

Subcontract
(Rs.l3Qlwuiq)

1

2

J

4

60 ''.,

JQ ""
'6o '

o)

18

15

18

20

1 000
1 000
1000

0001

18MEs6

Also list the decision

,,,''.,,,,,,,,. (10 Marks)

(l1Marks)

and ouputs in an MRP system?
(10 Marks)

Unused capacity in regular time costs at

Demand:
Period 1 2 J 4

Units 100 50 ''10 80

lnventory:
Initial : 20, Final :25, carryrng
cost : Rs.2iuiit - period

. rTable.QT(b)(ii) Demand and Inventory ''::'

Rs.50 per unit.

'",,,,:,
I

Irlt lrl 4l
G

lloolsolT0l 80 
|
I

), Final:25,carrying 
I

l/unit - period 
I

(10 Marks)

8 a. With reference to Master Production ,.flIrr" (MPS), explain the following:
(i) Major inputs to MPS
(ii) Demandlime fence and planning time fence
(iii) Available to promisc inventory and its detcnnmation (09 Marks)

b. A shoe company schedules running shoe production in lot sizes of 40 units (each of which
consists of a carton of pairs). They have a beginning inventory of 45 units and have

developed a forecastof demand as shown in Table.Q8(b). The company has received orders

for22 units in week 1,9 units in week2,4 units in week 3, 15 units in week 4,and 5 units in
week 5. Set up a master production schcdulc, and find the Available-To-Promise inventory
values for weeks 1 through 8.

Planning Time Fence

Period 1 2 J 4 5 6 1 8

ForeCast 20 20 30 20 20 13 15 20

Table.Q8(b)
{1.,,riili,,i1ii1ii',

Explain MRP and CRP. What u." th"ffinput,
{ ,,,,,,,,,'

iiiL:, t::::::i::::::

..,1111''

Module-5
9a.
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10

b. The product structure tree for X is as shown in Fig.Q9(b), with the number of units required
shown in brackets. What quantities of E. J and K are required to complete 500 units of X?

' ri<**rF'tt

'::':" ::, :l'

'i]iri..

h(\)

Fig.Qg(b) (10 Marks)

OR
What is a supply chain? Draw a typical manufacturing supply chain and explain. (05 Marks)
Define supply chain management. List the benefits of effective supply chain management.

(05 Marks)
With a neat block diagram, explain the steps in the procurement process. (10 Marks)

4of4


