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{1} Question no 1 is compulsory.

Paper f Subjdet Code: 36301 / AUTOMOTIVE SYSTEM
AuTe ] ) cfeet] AS ) IEI-IR

{3 Hours) [Total Markﬁ_t B0]

5y

o 2hAttempt any three out of remaining five-questions. R R L

Q.1

g

(.3

Q.6

HFE05

i

b

working of a centrifugal clutch with a neat labelled diagram. -
E.‘:pl_am the need and working mechanism of a transfer case in
detail with a neat labelled diagram. '

Explain epicvelic pear box in-detail. Also explain how many”
forward and reverse pears can be achicved by locking each
component of a simple epicyclic gear train,

What is the requirement of a steering.system? Differentiate
between hydraulic sieering and electrohydraulic steering.

Compare sliding mesh. gear box with a synchromesh gearbox.
Also show power flow diagram. '
Explain the fonction and working of a. final “drive. Explain
difTerent types of gearing used in a final drive. :

Explain semi-floating and three guarter floating type of rear axles
with neat labelled diagram and load acting on rear axle.
Eaxplain working of hydraulic brake system.

What do  wvou wunderstand by dependent and independent
suspension system? Explain one type of each with a neat labelled
diagram. | .

Explain radial ply and cross ply type of tire construction.

Write short note on following with a neat labelled diagram:
a) Electronic power steering
b) Hotchkiss drive
¢) Transaxle

d) Torque converler
) Propeller shatt construction and joints

Explain- the :functional requirement of a clutch: lea-“'r&‘:-:plﬂ'i'nxthe*“-lﬁ}- g

10

.1[}.

10

10

11

10

10

14

(4
04
04
04
04

ISR TRA LTSI 20TE T3S F

* Faesiia THR R



Ao | v amcfgf ML { 261y )2013

Paper / Subject Cude: 36302 1 MACHINE DESIGN - |

Q.P. Code: 25532

lime: 3 Hours Ml aurbin: 80

*  Question No, | is compulsory, .
*  Altempt any three questions from; the remaining,
*  Assumption made should be Clearly slaged:, .~ o
*  Use ol standard Desigy Data Biok by P'SG, Maliadevan Es fpermitted.
0.1 L Y Answer any four of (he li:n][-::lwim'ng.'f{:.';"'m--'ﬂ_m_;f' & fx e by 20
(2) ‘Erpanomic is compromise inorder tojuchieve’ performiaric and ‘aesthetic’
: hi T RN e i T R en
wxplain this statement with Sample, & Tl T e A et SR g

(b) Explain mechanism of Tatigue Fitfute-tn duiofie ad briidle matesial,

(2} Explain overhaulirig ﬁi‘sc_:re'w:ai_ad mJ_ﬁlucl_éing' of sérew,

(d}  What is surge in spring? H;ﬁw.ii‘:;qﬁq_hiE_b_l_il'tﬁﬁﬂt_e_d: Bt e TR
. L T e el s ; 3
(2)  Whatisthe necessity of theories of im]u}ms?.ﬁa.n]g different theories of failurcs.
_-"-\-\._ E :._..:-. ""'\-\. .: -\.l_ L .:.'..: -c_ :r:"_..;‘_:-.\.:.'-'. _.-_:-.-\.\.-.:_h...:-;:.:l -..__--_ ..-_:' :ll_.m x
Pl = - k o

Q.2 (a) Why the cotter in the Cntte;jﬁiﬁt...iﬁ'k;ﬁﬁl., asw&akest part, explain, 4

(b} A knuckle jointis to he :Il::'.si'gn':f-ﬁ n:q‘rnmt{:t h-n:- Mild Steel bars under a tensil
load of 150 KN, The allowable strésses ag ¥3Mpa in tension, 50Mpa in shear
and 130 Mpa in crushing, {Assume empirical relations pe Dimeter of knuckle
pin d; = d, Outer diameter of eye dy = 2d, diameter of knuckle pin head and
collar d3 =1.5d, thickness of single eve t= 1,254, thickness of fork o= 0,754,
thickness of pin head 2= i]..‘%d}

|. Drraw neat sketeh of knuckle join, E: '
2. Find the dimneter of the rod (d), 2 f
3. Using empirical find all dimensions, 3 ;
4. With neat sketches for failure cross section areas cheek all ¢a mponents 8 :

under different failures.
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Paper f Subject Code: 36302 £ MACHINE DESIGN -1

Q.P. Code: 25532

(0.3 {a) Show the variation of the tangential siress and radial stress across the Cylinder 3

thicknsss and derive the Lames egualion for the thickness of thick cylinder

suthjected to an internal pressure only,

{b} A horizontal shaft teansmiteing Z0KW at 120 rpm 15 suppﬂmd al th besiring At - 15
Acatthe lefl end and B at the right end which 4 dre 2400mm apart - Gear C arid
gear D located at a dislance of 251}1111:‘1 and 4Dl:lmm; f'mm [h&- :jenlre line’ uf' lef -
and right hearing respectively.. Ih—s Bey -::-fgea.r € A D are 600mit ind
2hnm, The langential foree: -;quhc. Lwr C and- D Elt'-E act. ‘r’EHI"-fHJII n;]n'-mward
The weight of gear C and I are 9508 and EIfrIfIH Iespu.mﬁﬂl} i: he cafbined
shock and fatipue factors’ i“-:ur lmmr.lmg anil mrhmn are 1 5 and L E rcspectwnﬂv
Find the diameter of the s}mﬂ [FTJL dnsrgn .:.tr-esz 1.3 IDE]I\-:'IPH in lension and
G0MPa in shear. FJ.E.RET.' F. [ [EIJ”} N T

T |

ﬂ_;:'l__: i&' -'_‘ ';":_"-“:L il Sy - :J :" ot

Q.4 (a) Designa h!.'l.i::i?,\_p].n tﬁp; ﬂtx!h]'ﬁf{:ﬂumeg:'tﬂ.!:Dﬂ nem nn :Jm: tric motor with the 12
shaft E‘ni u::r_ltlzlifue,al pump ﬁ:e muf-:ur a{a]{ .r-era :r puwer of 20KW al 960 mpm.
The' r:lmmc:tc,mf ilm mntm amt pump sﬂa%ﬁfﬂ:’ﬁﬁ.l Allowable bearing prassurc
:n tl1e ruhbr;r hush lS 11,45 H‘;mm2 Select standard key and check it for shear

and C]’llﬂ]]:lng failure.

(b) D:_,'Elgr! a I[elm] v ﬁhe .'ei;|:|n]1r mr an operating load range of 600N (o 12008, D8
The wmpms:ﬂl‘l at the o ma:-rlmum Toad is 25mm. Take the spring index 6 and
permissible EJHilIl'ﬂI'JEc she&r atreas for the spring material as 4800 pa and yield
sirzss in sheari is 960MPa sitd G = R0EN/mm?,

e Tdugayy
& ,—"“”—-._*:-

at!.lt:-rafj})%
-
ilr1;|'r'-""L

V6SSEEF2S 195901 ICESIECAC 0760

[FTO)
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Faper / Subject Code: 36302 / MACHINE DESIGN -1

Q.P. Code: 25532
Q.5 (2) Explain the following terms related to the design of maching elemerits 10
subjected to the variable loads. AR bl )
I. Moiwch sansilivity M F ' >
2. Endurznce [imit P LA e
3. Sorface finish Gctor W M - k“‘ o
4. Bize factor AT R AT A Ak o e SO e s
5. Siress concentration factor t_“u* s o A
LRt __}-; FotaE _*‘-f“-.x S M,,__'“,
(b} The circular rod is subjected to ?L‘IDI{H ts:“rmlm‘u ﬁ"DDKJ*«“cnmprmWE v ﬁ' ng-"10
'H.:"'_.- P A, SR s
axial load, Find the diameter. c:ftliv: rud ‘usmq s‘u:udcrb:rg tl‘lﬁ’--l'lf:'t*Hﬂfl q;qummg

-\.-\.n.\._.

following data, Em:[urauc.; Fm:t = EEuMpa, t;.u.s:l-:: :Pjeh:l sh'n:,_ngih "3""3"'-*1]:'31
tactar of safery =2, Enm:l..imn Faatﬂr fﬂi’lﬂﬂd]]:lg_ 1]"? S‘ﬁlfaﬁn ﬁltl'-ﬂf—” B, sizc

17 -?".-.'

faclor = 0.835 :.1ru:35~mmer]1+atmn1uuf:-r’— 1“ e

L e T TRt i S

"'H. - "'-\.':.-\. 3 ._:"'\-\\ _q__-l...ln__ L 'h_- - I-\._.

'\'\. . N
= ._.\, -._---_",-- e

l\.:-'
PR

Q.6 (3) Seleet 51.t:tab]|: ahaml ;I h.;;p}&fgrﬁ&hfnug ].;md qf,] ﬂ'I-F:Z""«I ::t‘h‘ape:zmu:[a] cross 10
section ﬂ.m:l f J]d th-E:-E:ln::-..‘:‘i 1nc]uu5=-:l Bt Li-n:: FridnaL -::ni:c:alcmss section of the hook.

(B} A hruLk:L s ﬁuppﬂﬂﬂd |}:|-' fmu’ ];|1.-'|:t c.f::::[unl r;amqﬂ:r ax shown in figure 115 10

fii
use *{:- quppu:rrt a. [I}.']:E[ m‘ JE!{"\I Detenn'me ThE: size of the rivet taking the
]:&rmhmhle sh,ar str-.,ss 25 ﬁlii'MF'a My :
o A ks TEEE P=12KN
: | i
2 | S00mm l
| N
200 ey
m O @
|
10
153mm
Figure:1
Page3of 3
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Paper / Subject Code: 36303 / MECHANICAL VIBRATIONS. |
(3 Hours) o “Tatal Marksi 80 -

Instrucions:
i, Quesdon No.1 15 compulsopy
ii.  Atcemptany 3 out of the remaining questions :
il Useyour judgement for unspecified data, if any but justily L]:e ﬂssumutlﬂﬂ
jwv.  Mumbers bo the right indicile marks.

Q1. Attempt any four of the following sub questions: ~ e S [Eﬂ] ;
2. Explain Dunkerley's method :mcl Rayleizh's Method to calculate the: fTEqHE“LJ-’ F'F [';]'

transverse vibration of shaft carrying number of point loads, © -* 7, A

h.  Explain with suitable example how condition rnu:rmtn:rrlng |Z"'IZI'I hE Ll‘-"-'Eli Tﬂ 5"-"““-'] [5]
catastrophic failures, By o

o Show that the inertia effect of a heavy -'.prmg unﬂe. al::mlutﬁ' :Icrfbrm"mm lﬁ EIE'ED'IJJ"Lfd (%)
by transferring 1737 of its mass at the fréeeid, 725 - P Ll ~'7'

d.  What are the steps involved in vih r.,g_[im‘_. at|g]!,r5]§'? Erp]a.m wjth suitahlﬂ Exam}illﬂ " (5)

e, The block of 10kg resting on an inclined: pl:me, is atta-:hE'l:l Lll't Qe 'Elf L5 E”d toaspring (5]
of 10KN/m as shown in Figurg 1. Cha- mﬁlinatmn afthe ]J]ane witli respect to the
horizontal is 25 degrees. The mass.is fl|,5]:|1:_=||:¢d 25 mun and.released. 1L is observed that
the amplitude decreases 1.2 min: in ea-rh E}'E.]E. W}mt-ls ﬂlE EﬂEﬁ_lClEm of friction
between the block and su rfal:e’-' ] 5

; Fi:l;‘..’l-'ll'.l.‘.l:..:

022 Amaching weighs 15 kg and1s supported on spririgs and dashpot. The total stiffness of  (15)
the biJTITJE. is 10 Nmm and dampirg coefficient 1§ 0.2 N-s/min The system is initially at
rest, & yelocity of 100 mm /fsec [s imparted to the mass. Determine :
_ ]] The displacement and velocity of mass ay a lunction of Hme.
“] U,f. {[l_qp]acgmu.' and vela L'it;:.r of the mass after 0.5 zec
Mow'if an excitation force of 24sin151 Is applizd to the mass find the steady state

e TESpONSE of the system.
Gz “Defermine the equwalent stiffness and equivalent inertia for the system shown in  (5)

Figure £-
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- .Q'E.a

03.b

Q3.c
Qda

(4.b

(G.a
Da.b

AL VIBIR ATIONS
biect Code: 36303 AIECHANI
PHFET | Lagr.;lﬂﬁe‘g mel:hcll:[ for the g}rg_ten.l Ehn“r“ 1n|
E

Derive the equations of motion usin
Figure 3 below.

k
iy
3 L =0
E L Elender bar of mess & and lenpil |
Figure 3 g e e e

R

A vertical steel shatt 15mm diameter is held in long bearings 1 apart and carries 3

disc of mass 15kg at its centre Therecceritricity of dise mass is 0:30mm The modulus of
El.ESL'i.E:].L}' of the disc ttlillL:l‘jﬂl15<EQQEPaland'ppnhL;sih]EEEESS'E ?DMFH NEg!EL‘t the

e B i S T AR e
mass of the shaft and. foH.EJ’rhin’ﬁ"Eh_i‘-'r-'r‘il‘im.l- speed: F"ﬁh%éhaﬁ"’-mm Ll

]
frolie e
& T, e e

-

range of the speu:_lm.g':ui';ﬂ':.'_e‘jr;]-fé}fti}_:'_-._ﬂ S
Explain the terms: bogarithini/decrement, Magn

- S T e
ificaticn.factor,

4

=l

20N at 3GCm; __sﬂﬂ,a;;ﬁ;ucm and ':llirf:at;-tqucm fram :ﬁ;'-:ngi':[ end are the loading ona |10

cantilever. The. defleftion under 30N dueto_all-loads s 2mm, What would be the
natural frequency of transverse vibration if 20N is'added at 80cm from fixed end? The
deflectivnaat asection i due to unitfoad atseclion jis given by
5t x|:3.i', —-.:n',:l { o
v, =y, = - P L
' Constant of cantilever

A black of eircular section having a diameter 8 ang mass m floats vertically in a liquid
of mass densior o, A small displacement iz Liven vertically to the mase in downward

direction and released. Find ghg tne period of aseillations of the mass.

i
g

The piston of 459 Twin V-engine Has 1stml{e~: I25mm, The ¢ i v

: _ : arm, onhecting rads driving a
-cummen-cranks has a length ef 200min, The mass of the reciprocating pft‘tt; per w“nfﬂ.
15 1.Zkg and the speed of the crank shaft is 2400 rpm. Determine the maximum and
minimurm magnitude of primary and secohdary forces, i

i S s dampey system, having undamped natural frequency of 100Hz and a
IiEPIF_Iﬂg constant 20N-5/m, is used a5 an accelerometer tu measure the vibrar S
machine operaling at a speed of 3600 rpm, 1f the aetyal acceleration is 10m/s? and the

recorded acceleration is 9m/s2. Detepmi
: - Determine ¢ : ;
accelerometer., ; he mass and spring constant of the

fjﬂﬂ]:; E:hﬁgﬂ:;]j:t:r ._p:;;ﬁ{a ﬂle uEhlalann:n force in recipa-ucaﬁng force iz balanced by
355 e nt unha anee primary force ifCog b i t
. 4 balancing is achieved.
.I';I mm.:.],|n:ﬂ¢_:?r_;i]]!j-|1ri|-e11lilnf mass 2.5kg vihrates I a viscous mn|:|:]_[|_'|rng ]I'_jseat;t::r;;i the
camping cocfficient when the dyn,ymie excitation force of 35y ts | t
amplitude of 20mm with a perjn of 0.1 S\

: Secif excitgti M i
is removed what will be the amplir, g, of FurcE;iri;:;Tinu :Eq HENCY is 8Hz and if damper

58722 q

|3

(10

20

i
o

G



Paper / Subject Code: 36303 / MECHANICAL 1ir'_I131:?.4-'!;'I'llI.INS -5

&

EEI.': iuﬂtzgﬁlt:[;c;ﬂEﬂ[lt cross sectional area iz filled with a tl.qlJ]d Ufmm[ cu.[umn lgng'l:h [.
i 1gure 4 below. If both the arms are open to ﬂ,l,'r‘[‘l_ﬂ.s]]hE['ﬂ_, dntﬂrmmg fhe .-
o requency of pgeillation of the liquid colummn, gy TN Y

.1, 11 T 3
BOCASES 2 EESD A IE 4 TEESC0R 29

[ﬂ]
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e {Juestion Mo 1 is COMPULSORY.
» Attempt any THREE questions from question number 2 to 4.
s Assume suitable data wherever required,

o Ilustrate answers with sketches wherever required.

» Ilse of steam table is permicted.

TRPE |Zjiels

D,F Ende 11-'-135

FLUID POWELR ENEINELH[NG

{3 Hours) ' [Tu::tal Murks-. E-'EI

Q.1 Arcempt any FIVE of the following: * B e '

a)

b)
c)
d}
e)
£)

L2 (a)

(k]

{c)

Differentiate between the ngh presw.te .Ez low ;:Irt'ﬁsurf' hDﬂt‘Iﬁ "-"-"Jﬁh
examples. : e T e Yt ;" : ey
Write the clazsification c:.fthe ‘l.l."'1‘tF'r' ruﬂ'.-mus wn‘h E:-::lm]'I]E. k. :
Explain the principle of working of an ]JIlPl'IJ-'EF' rurhm-: :

Write the clauﬁ-:a‘unn n[’ the rockets. :

Write applicarions of rh.e gas. r_u}fbme - _
Define specific spiedand unitspesd. - =0 o o

=
-

A boiler generares steam ac the rate of 6000 kg/hr at a pressure of 800 kI
with a dryness fraction of 0.98. The feed water is supplicd at 40 °C. If the
efficiency of the hcl]]c: i 75%, {:ﬂru]a*ﬂ t]'H: rate of coul consumption,
wh:-h has = calanific value of 31000 k].-']cg What iz egquivalent

evaporatiun from this bBoiler?
If rhe superheater is used wirh the boller and temperature of the

sup-::t]'lEEtl:l!l srream reaches 250°C, chen (i) what is the equivalent
evaposation from the boiler & (i) Whar is the thermal efficiency of the
baoiler? Take Cp of superheated steam as 2,27 k/kg K,

The velocicy of steem exiting the nozzle of the impulse stage of a turbine
is 400 m/s. The blades aperate close to the maximum blade efficiency.
The nozzle angle is 20° Considering equiangular blades and neglecring
blade friction, calculaze for a steam flow of 0.6 kgfs, the diagram power
and the dizgram efliciency.

Differentiate between jet engine and rocket engine.

TURN OVER

DEAE LA ESATIETERYERGF 1y
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. Paper/Subject Code: 36304 / THERMAL AND FLUID POWER EN AINE, ERING

{1 P.Eude- 214 B
(2) Ca

L3 (a) Air enters the compressor of a pas wrbine 1 bar and 309 K and g
compressed to 10 bar, The temperature at the inlet to the first tirbin, iz

1400 K. The expansion takes place sentropically in two stages '-\'11.1:
reheat to 1400 K berween the two stages at’a constant P-“ESSUI‘E of 300, -

kPa. A repeneratar lraving an effe-:t]‘.-’ﬂ]lesﬁ -:uf 1[l'-[F}"n s’ alSD lnmrpnrat-:d :
in the cycle. Determine the thermal efﬂﬂlﬂ‘m‘:}' uf th.e E'}’Clﬂ 'lake for 4 m—_ AL

Cp =1.005 kJ/kgK and y =1 AR B e
Explain with the help of neat dmgrnm, E-gns-l:rn Bﬂﬂﬂr bt R
Prove that net efficiency of a :ump[e :mpu]se Lu.rbmu 1.3 gw-:n g
Ve = Tsmge = T|Mozde * ﬂmzd: “ 7‘.=.f.’:”3-3:' *F- w =SS '

LT
"'|

L4 (a) Explain velocity :nmpnunde Jmpulse steam mrl::nu shﬂ-ng PIE;;]_]IE g
and velocity variztions along the axds of the l:u'rbmt _ :
(b} Ina hydroslectric Eeneration P_ET :hr:rc are fu:rur E!milil.l.' rurbmn:a ut total g
autpur 220 MWW, Fach [urbme i 90rg u_fEcuan' arid Tums ar, 100 .'rpm under g
head of 65m, Teds: plhpusé‘d Ly’ tekt Lh.: mndel of the ahqve Lurblr-es in a
flume where dlschm_-ge is @Uhras ,-’.5 u.m:fer a head 6if A Wnrk out the

size (scale rauujqu r_hr,f D‘lpﬂEl Ms-::u Ca]ruIItLt‘: the mndeLspeed and power
resules expnciud from the ma:udel S

-

(c} F:-:pl:tm ﬂmwuﬂuug ]:II'I:I'.I“IEI..E nf Lurhn:: _|Et enggne "Wnt& irs applications 4

alsa,

Q.5 (@ Wnte the ments: md dPt‘nenls nf n:lu:-se
gZas turhine

(b} Whart are the differen: methods for i

cycle gas turbine plavL? E:-:plam o

and TS dﬂgmm
(e} “What is Ineant bj.rca\ncnnnn? Cln W
: m:hme :lepen.:l'-" 7 :

d cycle £3s turbine over open cycle 4

Improving thermal efficicney of open B
e methnd with the help of schematic

hat factors does the cavitation in water 8

6 (a) The following data pertain to an inward flow resction m.rhine: 12
« Tatio of inper Ll:IH.Il'I.ElFI' te- outer

017, wa=095 ang Ne=0,85. The flow
velocity remains constant and the discharge is rmdia]. Neglecting area
blackare by blades, wark out the main dimensions and blade angles of
the turbine, -

(b)  What is draft mbe and whar are
(¢) Define boiler mounting and 5

_dmmptet‘ = 0.5; flow ratip Er =

1s functions? 4
CCEsEnries, 4

——
_I—-___'-—\_\_

ﬁﬁ-‘nl-'llrzEvnm:f:.mrﬁe-ﬂlfrizlﬁﬂ_-‘ru;:!:m-:
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(1) Question number 1 is compulyory
{2y Soive any three questions fom the re
[3) Figures o nght indieate full maks
(41 Asgume suitable data i necessary.
i3 Nolalions carry usaal meiing .

Paper ! Subject Cade; 36305 {OPERATIONS RESEARCH
O Code: 013191

Y CBGSE Conrse)
(3 Hours) Max.Marks: 50

maining five questions

o

[}
(A

(Bl

()

()

By

a‘htll!mpl any [our

Explain  inventory model  for manufacuring  with non  mstentaneous
replenislunent and withoul zhortages,

Food X contuing 6 units of vilunin A per gram and 7 wnits of vitamin B per
gram and eosts 12 paisa per gram, Food Y conteins 8 units of vimmin A per
gram aad 12 units of vitamin B per grame and costs 20 paisa par grem. The daily
mmmum reguirement of vitamin A and vitemin B ois 100 units and 120 unsis
respeilively. Formulele the problem 23 Linear programming model.

A bank hag only ons typist. Since the typing work vories in-length the cvping Tale s
randamly distribated approximating a Foissor distribuiion with mesn service rate of 8
letters per huner. The leters amive ot a rate of & per Hour, during the eatire & hour seork
dhay. 1T the bype writer 15 valued at Bz 30 per hour, determine:

1. Bqwipmert utihzztion,
i - Avarage cosl e o wathng om (he p:,ln'.ut'r}rl_-.cu"i;ﬂl
What are different decision. criterion: for decision making under unGertainty?
Explain in brict.
 Assign thie four sibjetts to thiee Fasulty members. Students have to stud e Cine

subject oo hieii own. The matnx given below indicates the marks score and {he
--uhjective is tSC0re maximum marks.

Facully~ -~ Subjects i
: 31 | 82 B 34
F1 [ a0 i 0
[~ Bz | _45 | 35 &5 50|
P3 | 30 | 35 B WiET

TURN OVER

L
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(05)
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Paper / Subject Code: 36305/ OPERATIONS RESEARCIT
O P Codez N1HI]

2

Q2{A}  Solve the fallowing L. P, problem using Big-M method, (12)
Maximize Z =3%, - 3,
Subjectio 2X)4 Xam=2
XiH3¥:=21
Xi=4
X1, X0

(B} A branch of PMK bank b only une typist, Since the Lyping work varies in ()

length (nosof pages 1o be typod), the typing mte is randomly distributed
APRToRimating a Poissen distribution with mear service rate of 8 letters per hour.
The leliers arrive at g rate of 5 per kowr during the entire B hour work dﬂ!r'_- Iﬂ]‘]:'-'
pewtiter is valued a1 s, 150 per hour, determine (i) Equipment utilizaltmn {HJ
The percent lima st gn arviving letter has do wail (i5) Average system time (iv)
Average eost dug to walling on the pant of tvpewriler.

Q3(A) Solve the Following gume using deminance property gnd find the game walue. [

1 T T |
[ I L 1 ] s T A E VI
! 1 2 B 5 ] |
= 4 3 1 3 ] 3
d 4 3 7 -5 1 2
4 Fvl 3 4 : -1 7 5
5 4 e SOk VT 2 2

{B) Find the basic foasible solution of the followins transportation problem by VAM {10}
method. Alse find the optimal transportation plan,

| | B T03 T D3 | o4 1 Ammiad
| 1 2l I6 25 13 11
|" R 7 17 18 14 23 13
03 32 21 18 41 | 19
| Requirement | 6 | 10 | 13 15 |
24(A) Fxplain the following (08)
(1) R'l:.’:':l:l'l.'lll:l: leveling

(11) Decision tree

TURN ovER
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QP Calez 01810

k|
(1)

The jime

i ey s
Mrecedenees

Stihatey of il ferent
relationshi

aclivities of p project and  theis (12
Yane piven helow

[ e o -
Mtivig E'l"-"-'!l‘:ﬂirlg T {in weeks) Coat (TS,
T _Metivily Momal | Crosl Mormai | Crash
e R IR 4 | 0600 | 14400
255 R i e 3| 5000 8,000
% R S I 4,000 5,000

?:ll___ S N I 1,000 5,000
—= | B T S 9,000 | 3,000
I J_ & "3 7,000 2,000

Uverlioyg CO5ls ampunty g Bs.1, 000 4

cxlenL

et week, Crash the project o optimiirn

I:lj':-""-] -El.'ll"-'l‘! the 1'.I'.I“'El'l'l-'l.|'|.g LPp |.'|:,l' Sfmr].h_-_'.; methor

(L)
Max 7 = b + 4y
Sk oio 44X+ 5% 0
A+ 2%, =4
EX, +_'1:':3E 12 and H|_, Ky
B} A MEwEpaper bay hag (e tellevwing probabilites ol selling a Magazite: (10
No. of copias |10 I T
s0ld
TProbebility ‘ 010 ‘ 0.15 _| 20
Cost af copy is 30 pnisé and sale price is 3 paise He BN retien yngalg
copes, How many copies ahqut_d he order?
.6 (A - Customers aprive At random, Probability of jnger Amival time apd SETVICE time are (I
given as under = -
| Tnter Arrival Probability TEervies Probahility
Time Time
(Minutes) ;Minul-::-i_ L. =
| 01 Tio 113
g 4 N T .
3 o R T N IF
[ 4 0.3 25 150 I
E 0] R ST ¥
TURN OVER
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Paper { Suliject Conlez 26305 / OPERATIONS RESEARCH
CLP-Caole; Mgy

4

Estimnale the average waiting lime and quens length el customer by wsing spyy,
simulations

Rondom Mumber; 3887, 4739, 2328, (007, 3560, 5587, 6452

A partieular item: has o demand of 10,000 uaitsyear, The cost of procurement 35 {10y
Rs.100 and the hiolding cost per uail is Bs2.50 per year. The replacement iz
mstantaneous and no shorages are allowed. Determine :

1} The ccomomic Lot size

1] The number of orders per year ;
i) The time betwesn orders

v} The total cost per year i e cost of one uait s Rs 2

(8]

A3 VOB IMEE ER IS TANTAADANTIOE NN




| i Solve any three fiom temaining five

rnt.

Paper { Subject Code: 36306 / FINITE ELEMENT ANALYSIS
AUTul v ) (R3Gs e ep 1312413 @, p.Code: 39289

(Time: 3 Howrs) # ]"fiﬂ.?i;'r"larka.ﬂll

Question 1 is Cempulsory

Firures 1o right indicate ]l marks :
Assume suitable data if necessary i

a) Explain Global, Local & Natural Cn-c:-rdiﬁﬁift;{xéjés'{;gﬁ}_._:j_x:."“?-.-" - _:;-_"_": £ "'“-’,?._-f-:i:.‘l'.
B) What is the significance of shape functicne? & - ' T s
©) Prove that the steain in a three node wianglila elemieit i§ Gonstant: = = o
d} Dvaw lower arder and higher nrdgr'lﬁ,.iil_igﬂq:' ';:lﬁrﬁ'l:in_:rx-: S Sl

i 1, 1" iyt g 0 gL :
o Lo ek S A PR
T L A R

%) Salve following differential equation: by Galerkin-method. -

P, b PO e % gr L i n
d*d ;}%-J‘;'?-.'-"}."'f-??a';:? g ;"':'"'::'_if" P T
d it e LA | sk B S e g s
. I..l.'--:' : Srar. b . i =
Boundary conditions: Olsmp. =D and @=L = e

Find values for §(0.3) & ¢0.6)

b For the fluid network shown in figure write the lobal matrix squation.

el
L]
(=3

Element No. A=) A
L cm L -
dem 110 1.3

Pipe resistance is given by R®

-] | n
o]
=R
Er)l
o=
|
L]

n
o
LA

12Buh,

+
mil,

Re =

a) Solve using Rayleigh ritz methed , the fin equation 0

-
.

F—rﬂ‘lb":l}
nx

where B=Te-Teandm®= hP/KA for0sx <L

el

Besare Hle=g=0 and = e 0

Adier getting EME substitute I'ulhm'if'li: data f"}""l solvi;
=12 cm, nm. ol elements = 3, il = HHF"_[' s T =277
he= 100 W/ m? K, k=60 W koD =25em

Page-1of3



Paper £ Subject Code: 36306 / FINITE ELEMENT ANALYSIS
Q. P. Code: 39289

b} Derive the shape function for a rectan eular element in foeal coordingle
svsiam, ) il Lo

Q ) :I-:lr the !:-Eﬂ.l'n 3imw.n with given loading delermine the slopés at 2 & 3 and 0
1e vertical deflection at the midpoint of distributed load, £ G

13 kiH'm

b --'\-
o L L .
1TrTITY ¥ e Y
Prosglit yie 3

. E = 10 G 1= 4% 1F mar* ._f-l b .'I_ : :
b} A un - = A b e I 2 R S R
| } up Dfl'f:n;&féc:m; section bar as Showi helow his # length L=1 in adimadé 40
natural S 208 E=2x L0 Nit & 1 = 7800kg i, Bstiniafecthe - &
A= 30 x10 i ofaxial vibration of the bar isinga tha element iedh s
. pal e-ﬂ]?-“ﬂt'-.“"g['-ﬁ.‘ﬁlu'ﬂﬂ‘:i?é.wi_tﬁ'_ﬂxj;:::f;ESQHEr_gii?;3:

L k]
= :
] e e e
i~ 1i
LT b 3 r
- = | — L, L
i ; ;
Y
; . ¢
i -
e s L !
LT e ] P
S

-
e

R

QS a) Fort fee har e e .-:"."'::-'\.. R nx - 7
) and :F:Euglﬁ;i;:i“i:}ﬁ Egﬁ”-‘:"‘?---“}?ﬁ.ﬁf determing the nédal-displacements 1
OGP S 'E_r"-'-h-l._h r""1_'“!6'-"'-]“"’ support Feattions. Take | =

7

163 b

4
404 fivrn ﬁff"/ I “‘%\ﬁ% :
/ :
/ :

i
Y

_|_5|:I:I e’

—
1 ———

I |

&

— = A0 M —— !
T = WD g —

Pape 20f 3




Paper i Subjeet Code: 36306 / FINITE ELEMENT ANALYSIS
Q. P. Code: 39289

b} F i ; ,
} For the iso-parametric quadrilateral elements shown in ligure determine [0

Cardesisn conrdinates of (he J'lqi“lf P which has local L’-'IZII.';IFE'EL'[EI:E.G (-E
0.9125 and 1= 0.2104) g :

Yooa E:E.E'j
-1[2,51/

-

1{3.1) : .':2':'5;_]...] S

= '.‘E-._ g A e e A
T x e TR -
5

Qqﬁ El_]- A 'h'ja . -'.-'-.:._-'-_-;':\_-\"-' = e A e Tl i e e - - '_; -\,:_"' .:

25 soular plate of size 100 x 75 mii-x 12:5mim:ls subjetred 0 the Toad 14

lato poon In figure. The modulus of elsstivity und Poissan’s rario Tor the
Plate material are 200G afd 0.3 rispectively. M Gl thi plate th,i: < 3;__.

ﬂjﬁm-ﬂ 1 R | - = . ] k 3 - .t e
nt and dﬂlﬂﬂﬂlf‘_l';__,glhﬂ-_h_n:]-;_::!_ap“hl. stiffness marrix . and. nodal

o'

Ly
-

displacemenes.

; LS e TSN
1 ; -
= 30N -
: il o P A et
| e s N i ?
| Th mm TR T -.x.-:
v L = -1
3 A -"".?'-__ -\.'.m _: 3
- .\'\'.
i s s - =t i oL
| = {:‘Irht:nn the strain-nadal displacement relationship for one dimensiogal 6
| Lmearclement. Ih :
f
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