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Q.P.Code:13216

{3 Hours) Total Marls:80

= Chyestion Moo s compulsery,

s Attempt any throe questions from the remaining.

» Ausumplion made should be clearly stated.

»  Use of standard Desien Data Book by PEG, Mobadevun 1 permitted.

Angwer any Tour ol the following 20

“Ergenomic 15 compromise inoorder to achieve performance and aesthetic’

explain this slatement wilh example,

Explain mechanism of fatipue failure in ductile and britlle material,

Explaim overhauling of serew and self-locking of serew,

What i3 suree in spring? How it can be eliminated.

Whal 15 the necassity of theories of Tailures? Name dillerenl theories of failures.

Why the cotter in the Cotter joint is kept as weakest part, explain, 4

A knuckle joinl is o be design o commaeet two Mild Steel bars under a tensile

load of 150 KN. The allowahle stresses are 7T2Mpa in lenmon, 50Mpa in shear

and 130 Mpa in crushing. (Assume empirical relations as Diameter of knuckle

pin ds = d, Outer diameter of eye dz = 2d, diameter of knuckle pin head and

collar d3 =1.5d, thickness of single eye t = 1.234d, thickness of fork t= 0.734d.
Ihickness o pin head = 0,5d}

i R

Dreaw neat sketech of knockle joinl.

Find the digmeter of the mad {d},

L L L |

Using emypirical find all dimensions.

Sz

With neat sketches for failure cross section arcas check all compenents |

under diflerent J's|i]|1r:_'c.:-j. g
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Q.3 {a)
(b)
Q4 (a)
(b)

Q.P.Code:13216
Show the variation of the tangential stress and radizl stress acrass the cylindar

thickness and denve (he Lames cquation for the thickness of thick cylinder

subyjected lo an internal pressure only.

A horizontal shatt transmitting 208 W at 120 rpm iz supported at the bearing at

A ul the left end and B at the right end which are 2400mm apart, Gear C and -

pear D located af a distance of 250mm and 400mm from the Centre line of left
and right bearing respectively, The PCD of gear C and D are 600mm and
200mm. The tangential foree of the gear C and D are act vertically downward,
The weight of gear C and I¥ are 950N and 350N respectively. The combined
shock and fatigue factors for bending and torsion are 1.5 and 1.2 respestively,
Find the diameter of the shall il the design stress is 100MPa in tension and
GOMPa in shear.

Design & bush pin type flexible coupling to connect 3 electric motor with the
shafl of centrifugal pump. The motor delivers a power of 2000W at 960 rpm.
The diameter of the mélor and pump shaft 40mm. Allowable bearing pressure
in the rubber bush is 0.45 Nimm®, Select standard key and check it fir shear

and crushing failure,

Lesign a Helical valve spring fur an operating load range of EO0N 1o 1200,
The eompression at the maximurn load is 25mm. Take the spring index & and
permissible endurance shear stress for the spring malenal as 480Mpa and vield
stress in shearis 960MPs and G = BOKMN/mm*,

Cod DEACO L F 29 DEA5RCI MEATIRTC4TAEF
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(L3 (a}

(b}

Q.6 (a)

()

3 Q.P.Code:13216
Explain the following terms related to the desien ol machine elements 10

subjected to the variabic loads.

. Motch sensitivity
Endurance [imil

Surfuce mish faclor

Bize factor

Stress concentration factor

Lo s =

The circular rod is subjected o TIKN tensile to 300KN compressive varyving 10
axial foad, Find the diemeter of the rod using soderberg criteria and assuming
following dala. Endurance limil = 2R0Mpa, tensile yield strength =350Mpa,
Factor of salely =2, correction factor Tor loading = 0.7, surface tactor = 0.8, size
lactor = 0LRA, stress concentrmation factor = 1.

Select suitable standard hook for the lifting load of 110K of trapezoidal cross  [{
section and find the steess induced at the most critical cross scetion of the hook.

A bracket is supported by four dvet of equal dismeter as shown Lo support & |
load of 12K, I'J.v::t,r;rrr':int.: the size of The rivel taking the permiassible shear stress

as HOMPa.
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Q. P. Code: Z?E_E_E

{3 Hours) i ;
I. Question Na.l i compudsory s BN e el
2, Attempr any three from the remaining five questions : ; i
3. Assumme suitable data wherever required with proper justification.
Attempt any four of the follawing. ATl sub-quentions carry equal matks,
(a)  An instrument has a natral frequency af 8 Iz, 1 can withstand a masimnm scceloration
of 1) mdst Diererinune—anpular Frequency, disttii'ﬁtgi:g_’cnt'-mup}itudu,.'an-.l max]num
velocity, :

by It is required t~ Jesipm o viscous damper. i what fa-:.fnn: docs the damping coelletaur ¢

depend? Hxplain briefly. : e
ic) Soate the seneral form of Lagrange’s Equadon for free, :
undanmipaed, milti-degree of freedom vibration gystermn for a
generalized coordinate % for i oo f L,
For the piven uuhle pendulum sysiem, write the CXPTEREI0nS ¥
for total kinetic encrgy and toral patential cnergy.

~
() Derive the mq:mmun[ur{nhtﬂrfjngﬁqﬂﬂk {frequfn.-;_u,- I’-‘-}_ﬁﬂfarjih:_ aase of freguency-
sjared excitations. . Whatis tlye fange.of i-;al_ue«;__t:f-ﬂ Abopin E-fano{ for the peak ro neone?

ted A undamped vibragion plek=ap-haiing & naturl Frequency of 1 Hz is wsed 16 measire
hirmanic vibreriun rﬁ"fl Fia: IF ﬂie'ﬁiﬁp]imi;ié ife-i;mdéuf-::a 1152 mm, what is the correct
amplitude? i 5 TS i b ._

(f) Four hules are drilled ;h:a-_u_ﬁijrm_-cir-:'ulqrﬂjﬁpﬁfé Taiding of 100 nun and angles of 0,
td1”, 130° and 13[?‘_’.' .fl'l;.i:' ﬁi?.;a_s_."flzt"l'n'ﬂ.-'ﬂdrélt; holes Fand 2 is 100 gm ench and the migss
removed arholes 3 and.a Is_'.:l-i_f_rr g anch. IFthe dise is to e Iulanced statically by drilling
& fifth haleat Emtims of IES:J:E_.!-I!'.I'_I,_-J'.T_.!'J&_ the mass ty be reinoved and the angular location of

e P

) A water ik fl'?sz:E:T!ﬁJi"_i‘;-'ij 00w high and is made of refnforced concrews wirth 2 tubular

Libruss section, ﬁf"iu:iieﬂ{ﬁi.iﬁﬂtér",?.S;iu_ and outer diameter 3 m. The tank weighs 270

o tonnes when fll Ed‘mﬂ'r -‘g;.jrﬁitér.: '~i$j;;meglﬁcﬁng the mass of the column and assnming the
sy ;‘i’mi}lg’s.-_ntpﬂulﬁ.ﬁq-f reinforved ‘Coterate as 2,76 x 10/ Nyme, determine—{i) the natural

L tme periad of tmnsyerse wibration of the worer tank (i) the vibration response of the

=.'r'_ ewater tank due. to_an initizl transvese displacement of 25 ¢m, and (151} the maximoem

values ol the velovity and acceleration experienced by the water tank

(b} - A 75 kg machine i mounted an springs of stiffuess 1176 x 105 N/ wich 0.7 e dumping
; <ratio. A 2lep piston within th machine has reciprovating motion with g stroke of 008 m

o oand 2 speed of 3000 rp.m. Assuming the moton of the piston w be simple harmonic,
g o ﬁﬁejg:mﬁm‘%fij_r}thé amplitude of motion of the machine, and (i} i phase angle with

~Tegpeet to-the exciting force.

. Prge 1of3
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Q. P. Code; 2?552
A by of mass 2 kg lies on a dey horizontal plane and is conneeted to a rigid support

,Ihmlh an Inclined spring of sdffness 200 Nfm. The mnug has its owin mass of E[‘.l{':l

|',I'l.l'|1l. The mass is displaced from the unstressed pmtl:mn ,h],-'a_ﬂ L :_qmi s II}-E Tn

10

and then relessed with zero velocity, How long will the body :-..llhmu;_ .m;:{ 31: 'w]-|:|.f- T

distance from the unseressed position will ic stop if the coéfficient fonmm s {PE?

An aceeleromerer iz constructed by suspending a mass of 001 kg framen spring of 5uLm_~55.

10000 N with negligible damping. When mountéd on the foundation of an engine, the
peak-ta-peak travel of the mass of the accelerometer hag been found to be 10 mm at an

engine speed of 1K) rpm, Determine the maximum values of displacement, q_luut:,r. and -

accelegation of the foendation.

Using x as the generalized coordinace, determing the {[ﬂluwm’r 33{5t9mq~ ﬁquwa[em

PEIE]II.EEEIR

......

: Mim-ﬂf ]rs o | me=23{ 1.11-:.—_5(3 m::-14l]1

‘Radius’ 'me}, _'_IEI::i"-'i T4 | 120 150

Thf: plane;i mnl:;i:uung n:lasnen B snd Coare 300 mm apan_ The angle between planes

Qqutam.lng B and ':}*is’@i.’l‘ I'riqd'ﬂ m&e- angles of 210° and 120° respectvely wich D in

" the same sensq. I'md 1) 'l:he qngmmde ind the angelar pasitien of mass A, and (ii) the
- Cpoition of planes & and D

F sName the methads a&'mlable Ejr 1];& frequency analysis of the systems with several
--degl:ees of frerdom. :

* The reciprocating mass,. cra.nll:-mduu. and connecting-rod length of each of the cylinders
- ina two-cylinder in-line engine ave given by m, £, and & respectively, The crank angles

of the two cylinders are separared by 180%: Tind the unbalanced forces and couples in the
engine, Assume that the reference plane is placed mid-way between the two cylinders.
A engine is mounted on a rigid foundation through- four springs. During operation, the
engine produces an excitation force at & frequency of 3000 rpm. If the weight of the
engine cavses the springs to deflect by 10 mm, decermine the reduction in the force
eransmitted 1o the foundadon,

Page2 af3

CF20H DRSS NG R TOF2E DA 44674

10

4

10

10 '|



Q. P. Code; 27652 .

6. fay A circular dise of mass moand racivs ¢ is suspended freely by four raut massless srings of § 5
the same length L, at radius a from the polar axis and at equal. angular- intervals, as sl'i'uum :
in the fhigure below. The disc is discurbed (rotated) shightly abetit the polar axis. Dr_nu_

the diflerontal equaton of remulting motion using Mewton's methind, aa-sumrng sl El '

13, r

o
B Tl patural [requency of transwarae viliEatian al beam Egu:e helonw. is 20 fadfs: Tind 15

the natural Frequency of 'leral:mn |f another:50 N load is aﬂ'd:_r_] at M em from the left
support.

20N 30 ™

P4
@ e »IPsﬂmL .

——

Influence coaffici ent fn::r mni‘pi}f .ELIPPDI'EEd heam can he n:ai-:uhtn:d from the formula—

e '-..mr“ skeh
FAITE :nnsm.t ji
where, § is the d,l-':ta.n.tt of node i from the left support, and 2 is the distance of nade j
“from theright 5:.11;;:::{[ : HCOE
ft o] 2,
_?.
1 .
3 E Fame 3of 3
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» (estion No | is COMPULSORY. i

* Artemipr any THREE questions from question J.'Lu.mbm' 2 tq vlf-r
= Assume switable data wherever required, i

# [llustrate answers with sketches wheraver :eq_u_m:d
#  Llze of steam rahle is penmttnd g !

el

h)
&)
)
&)

L, 2 a)

i 2 by

hi, 3a)

(3 Howrs) [Tﬂ-tal ""uIarEs* EII!

-mu.n( Lh&&»ﬂ/ TFFE{

Q F Cnde. 25?34

-
o,

o '\'-;_". it =
'i- "'\.

solve any four.

Define equivalent evupmat:qﬁc_hf“hm]ar Ehshug:ujh bﬁlw:;ﬂw’&oﬂer

mounting and accessories ':;.[Jri! Exam‘E]i:;_q gt
What is the rale of fisible: ptf.lgdn hEﬂ-:;'-? E:-Lp]u.m wnﬂ:mg ;:if m;'hh: p!ug
with neot diagram., i Ty 3 At ;

ot v,
.

Classify different tvpﬂaﬁh&mmnm e
Explain the nozzle p,fﬂmeqﬁ andl § its m,,-g;uﬁr.:a.nte. _~:_1 R N
Explain the w&r]ﬁ.ng qfkgtuﬂpuhmgﬂng:ﬂqi;}meﬂus J:gj_’a b.Lctqh, 2

-\.\\_

5

W e
The following u‘lg:-:_n:_rvaunm w%‘&muﬂ:ﬂﬂ a:E::i \;ﬂ‘@f_ r:lun.ua'-' one hour
test, “Steam- pfumﬂfa'; ET har, Stﬁ:a‘m Temp\‘:[ﬂqu '—’HEEITZE Steam
g_e“urut::f —Ehﬂﬂlﬁg; Jer Y _»pt:ﬂ.ﬂ{nrant...r [[‘H‘: ECONOMizer =
15°C:. Temperature of watcr [aving ihe to z& b¢:: Fuel nsed =
4300 Kgr: LE]CITJ.'ELHI;IJLE Dﬁﬁl&b*“ﬂﬂﬁl}nél qﬂa]au]ata i} The

r.:qu]*.‘:ﬂ;::nt :mmm't’m PEF kit n"f’f@e;l: i}, Thcrmut—"ﬁ:ﬂ:::um-:,} of plant; iif)

I'J]e pm'wnt.ngb Jmar mﬂ%} nf‘ﬁm fuel ':n:rg}r ulLI_!z.-E-d by the cconomiser.

g :
t --'..'l
-1 5‘__ b

L

Duﬂtrﬂw thé’ gtﬁ'erﬂ ing mc#hamsm -::nf n:a-:imn it with & neat sketch,

-".
._.-_

A 5{1% reac_;mn l.urhmn:{wl[h agn-nmcm::al velnoity trta:lgh:}l TUIning at
the 400 rpin has the exit angls of the blades a5 20% and velocity of the

steaim relative o the blades atthe exitis 1,35 times the mean blade speed,
The stemina Mow raig is B33 kg's and at a particular stage the specific

«‘-ti:lll.l.'!JJ-l.'i is 12381 m%‘]-:g. galculate for this stape (i) Suitable blade height,
assiming. he TOL mﬂ':n diameter 12 limes the Blede height: i1} the

dlagmm W'!:I-i"t'l: .
Draw the layout Dfmndern high pressure I:r-:uJer andl explain the unique

: fmtures. uf'l:hl_s. boiler compared 1o low pressure beiler.

De:t'nlf Ihmmaf detatm'ﬂ coellicient and explain in conjunction with
n:w:taimn characteristics of rotedynamic projects,

th’t iz NPEH? What is the ditferenice NPSH available and NPSH

; r-aqulrn:d ?

e Page 1 of 2
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u. 5 b}

Cha, 6 a)

Qu 6 )

-

_“?'-.-'

-'\.\‘I I.

Qu. 5a)  Obluin the cxpression for the force exerted by a jet of wme-r it ik ﬁ‘.e.w'.‘t‘l

curved plate when jet atrikes ai the centre ufa}'n'rmcmqﬁl 1:]_|n_r|:d [:Fﬁm

Enumerats the various uses of gas wrhine. Describe wnh mat sk:En:h

wiorking of simple constant pressure clozed 1:3-1;[-5 E‘_,-_I:-. turhing, :

(e L
a7 -
Eh .-.-_..\._.

[n a constant preasure open cycle gas furbine air n::mers at b bar and "'D“'C

-

'-\..

and leaves the compressor at 5 bar. Lising ™ the | feallowing - dilta
Temperature of gases entering the turbing = G80°C, pruml,p-: losz i the

combuztion chamber = (11 bar, mmp:;bﬁsur -:ﬂu:::

35'5’%xu1rb:nn

-

-

-

ciliciency - 80%, Combustion elMiciengy.= E‘ﬁ'}'{l,ﬂ" -1 a,udf Ckﬂ“l‘{li& v ]
klfkgK for air and gas, find a) The q;uumq-: af dir: Llw;uluuujr if the p]am

develaps |65 kW, b) Heat supplieif per, kg of a‘m\mm;tﬂ'aum ﬁ}_;ﬁ']’:mr =

thermal efficiency of the J:J.rcll:_.Magg ﬁfjhu.F_LgL;ﬂﬂE T:.E “gﬂqw
Explain the working of a mﬂ:"}ﬁmE'EﬂEﬂ"-q h‘-l,.- 1“"*'&[”! E"f Sko(t:"g!i A A

Pape 2of 2
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P e oevTef oy JrasGr e shaha I'hhrm\}

Q.P.Code: 018192
Praratioe: 1 e Tritn] Melrks £0
Mo (B Ouestion Mol 1S comp oy,
A1 Atteqiipt any tiree guestions out of the cemsinime five.
(3) Azsume suitable data if necesiery bl justity the same 2.3
(A)Figre 1o dhe righe indieare A mark :
Q0. Adterplany Lour, izu.'

A, Boive the following LP, problem wing g|_§_|;|i1i¢.-.1| rrethed.

=

SaxlkEise T = i =5, 2 o
Bul|ead iy, 3 + 1 i i o

i, =3

, wll

i E,oe &

35 228 I )

B = = .||.. T

- X e _.._;_‘
: I e Pl s : e 5

B. Fiml the imnialhasic feasible galiolmn i 1 i o]

i ML e lﬁrs l?.uip-:r‘lﬂ"i_:r.url:_pmhhm using row mibnarma

= L S s el
i T = R IR
= o X ?}: g P Available
= L 2o A 3 22
L . g | b5y =t
-_-:-;--— e

R-:-.I‘l.l.in:l.l:-'egf Y WP R W R @
L ‘Balve :hu_t:-._wi.!nw'i:lfg aﬁ:ci,;.rﬂ._qaumfpruhl..:in The muocrbe cobes fre® processing tme: in

o bt - P < o

E
| | e B S R A | 3
Jaha = - I __' |
P 36 | % A’; & 1 s ']

2 2 70 A O

4
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S E s L 1 Y |

L Lad

-

TLRN OVER

FSER2EDS 55 DNk B ATR S T




Q.P.Code: D16192.

x
. A Lank hes omly ome fypest. Since the fyping worck waries I uglll. L.u_ Iy |.'ull1.g l:‘u.ll_ 7=

randomiy distribuled approximatig a Polason disdebusen l.ulih R !E:'l."!tl_ b of b
lelters per bour, 1o letess armve &l a e of 6 per |;|.1u|| |_|..J ng Sl eisting B ].'||3L| 'E'.’i.'u.li:
el B Uhew e wveider B8 walwed a3 Ba. 30 per bowi, -:l-::t..lmul-.t

1. Eguiptment wiilezation.
2 Averape eost due e owanting oot pant afty pq.'ﬂ."'l e
1. Wnle a nele on tegiinoe leveling 2 -
E. 'Write a wile on resource levedhng s _;;'- L) 1 it :
0L A A poodeat damatiin bis tullowiog |:hw;Lu54aL-.:£:. -
,__mum} [ 12 '1 124 26 341 35 [ 45 | 56
Ltlmeeks) || ) _3';.- L b TR
te (weaks) ..“-i .LU e S0 A o T
e lwedld) | 3 |'T|,3-i'.- "Tzr;'a:-.t ““'L_L
Construct a PERT netwarks: i'md ::l.ﬁ:i*;m puth .mH :mmﬁ,_c [l .:E%:n eirent: Find the projest
duration at'?S,-apmb.nhhgr T T S {10

B, A bl af .|. r'll'_ll"'\-[; FaceE 151 & '-||3.1|;‘||."|\|.:|3 ||3|. ME A 'l?dt_.ul.'l A ap l.L“ i1 hoese. Thers are

four posstbic nih:mau:.ﬁud,lunr 313‘1:&151 'mlun:'. wii Ii 1.|.'|i!' Frlirvwing pay-oifs: 1
r" ST _":*_. : 2 '?»tiI‘l;H. ﬂriulurl: -
ql’l‘.ﬂ:‘llﬂhl f = '.-I_'_"l-l.-'imf:" o s | Wi S -|:' 5 'E' ||r:|r AR foze
£ BeA L g i 2 : -2 3
L o gt A3 -2 -2
F o - Betiss . Eifiy B 2 B
A T T e o o

-"\- Lk

“{uh'!ﬁ leag 2 £ m:u.e._m..u;. sl amg_-r

: _.ﬁ «_ B f_bfl WJ:;{-I; Lﬂ@“lllm xtﬂﬁ:ﬁ"’

{ﬁ ’nlil.ql slrdegl }-hq‘lf-l.x- b seiectad us per Hurwics criterion with o = 0.57
& id] Wiiat sttegy shiould b se! lected as per Lz '1un:,¢ criteTion”

TURN DVER
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o

3
Q4. A, Solve the following TP, problen: using Bis-hi metand. =, AR o, )
- ] o o -
Makimiasew I
LERTRET RN ] i L=
I i 3
T4 Ye, w0 ; gt A
SEg -
where LR || = 2 - 2 -
e L " L, L ” -4

ey
- M complex wirbome naviysiiog svaben irr_n"pn JLI..q i« muba sl which uiiiells '~ma i

o the gl gln synehronnzsty v I.1,.|J.|E-,I-n-.-|'.::|--n.|::|,.,L il i,Ep: rap Ay, rmz;.psml;-lv 45
bouzht oo very cood teuss fum g ﬁLh:ul Lpsibos, b 1% 1'|,r_'||‘ 1[wai in |fﬂ|:. .ld. wslrienl
on delivery, The subassens lies can e it |5|x|.-.pd:,pr:| ﬂuh-.-'-“.:r‘l,l' 1 31L~.r|11_1'c:|: ot A T
coet of Rg. 50 per subasgembly Ir L5 iy h-:rwwﬁr. pus le 4 distinguish isuslly these
subasseenblios that necd wdjustments

Alvemavely, Ll'fg-miﬁisnmt lizs e :qtc'J: s g Eﬁu:..t .;:fR;
per subassembly I:c.a'tcd'-‘PHw:;'-;p-uﬁ-:mé" 'm'.l.:,, i@.ﬂl |1|,:|I -SEIE-" of IH-;E&:: supplicd an:
defzotive; the pro! 1|]..,qu v,u:l’!h: tr-sl:J uJ*?[H‘lg_'d Eind 2 ,‘1"‘ feri -.-.Em the subnssenbly
finley o5 0.8, whils s pigleabighio Tr. e teisl- ind: 2z 3 g adjusment when e
subagsembly i propety ad.,muﬁtﬁ:ﬁ ik J.f e na‘-.-lu:":u1 wil*is nob dads and the
suilisammb v 5 I{:Eudh B oulige wehiert T'IL r_:ygl-::m ha.;“:r-: Tinn! clieak, the cost of

subsequent reehificntio will BT s 140,20 72

J.}nﬁup Happr{._q-nat l.l.F‘]EIII’ JE:[ :SI;:-L-.:-'*}:!!'E a'l!:c-:'nm':.-.r: apen e the purchaser

II'I..- u5|:-.:[ Lt -.I-.-h:m\:_w-., Iu&“n.‘uu:ﬁu:- -:u-"u._nq-n e (1

s
.\,
". l\..-"'

03, A; Fiil ifFu: |'|p11|!1'||_r|| gl '*EL':'I' .ﬁp:mﬂn ﬁ.h- L.Iﬁni..c}ﬂ.u-uq rooblen; io which cell snimes

E -".nq,-ﬂgnﬂ uuh:a.u.m, A Ve ST (10
o A - £ Ry _{H;u':’r:#.!e
" .' A 5
Aorm iy | b
B ?
ST 14
e &
- 3 -
B Fon s goven metwork dafn, - Ehie oeR s, Guiermmins the tita) 1At Gdepescent gnd
titerlering fleats nd iden-fy Luseritical park:. 1))
i gy FOCT 10 | 13 T29 154 |34 56 | 457 159 17 |
i i au.m..l il e ] Tl 3 ETS AT
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3_:: .
1 ERE SRS o0 e [ 2 AR T IR



Q.P.Code: 018192

-

O A Solve the Doflewing {2 x 3) pame graplically, {8}

Flaver B 2
o

Flaye 1 |

|
it R 5 T

(5]
e
C. Explain the - AT E:Q-Ets. H.H'a;:l..iu. Ed.wl. 1 _m (Traion hh:li."j"" e (&)
& AL Solve fhe ﬁ].q_?rmﬂ [" Fﬂmlwn |.r.54 12 '.:-i:."a;']-.x m'pﬁmi > ; %)
B w i r x
Woz¥imigs .{l-z e :-""." i i -\.__.'_
-, ; '- 3N
Sthiger w3 +ls -=.-|.?ij_.§:‘__ Frid " P,
Ry, B i o i
% R i g ;
S dyalh @ . 4 ok
q\_} ooa - LY g | ’ 5
= Wb Foaigd

o ‘3':" ﬂ___ﬂ_;_.& S#M-.il lm@hﬂ Hv.- ‘t'nl.l-awmg probabilities of selling the sandwiche: in & day,
e ﬂﬂ‘-t iﬁmﬂh!nb Eaﬂ?ﬂd is ﬂi‘-. P1 imd sales price is Rs. 200 e cannot sell e ansold

£ ﬂﬂ:lw:n.hcb m n-.‘nhim- i nl::}:.,g;r.t petished. How many sandwiches he should make? (&)
M. Drﬂi_lihi'-'-'l-.:l's:: sold ! T'mbitblinies

a0 04z
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e ol B ' 1pi

: HR 032

E‘ w hat is simulation? Ciss ity vatous advarieges & spplicntioas of e simulation. [
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Msle:

1. Cieslion |is Compulsory

2. Solve any three from remaining five
3, Figures to right indicate full marks
4. Assume suitable data if necessary

Cruestion

conduction heat transfer with- |I'f|lErl'I.-J.| h:ai genaration is given by
4t o
‘ﬁ}r B=x= I
- r-"t[ x| .5'

s £ ST g S
ke coaflician ml“fh-:n mal mnducmit;.r ﬁf'[he mmnu! >
;Q'F‘ :Imtmi.fb:ﬂ E:‘ntrhiu:-n oA '
it finine elenent ﬁ'-tmulamu turlmm :l::m-:nt Lze Ravleigh
f methgd; mapped over g-.mn:ra]‘ g]mnem; 3o

i1 s;ze-;' :

F ; Fu-r the lm: Ih.ur Erus*- ﬂsshcrwn ,ﬁ f; rjﬁl:mune the nodal displacements
i 3 SRR g stress im r.'m:h mcmhén Tak& E‘n Tﬁﬁ-‘r’ﬂnd aren for both mem bers
U R ! -“Gﬂmm S S G

P L] ey T o Sy el oy

BB e - _[ L 12k

0.3 a)  Solve folfowing di”-l".‘-'.i.'ﬂll‘llrlilj‘fl‘!‘qlIntii.,‘lll b Galatdin methaod,

'r:T:L‘ = ¥ ﬂ‘i‘:tl

Axiven Hmmﬂnr}f Conditions are: n=0ul x =1, :T“ = Loty e |
Fuld valies for (00,3 & 1140.6)

fama 1l af2

CHIEERSTICABIIMOEFA IR T TR I TIE]

Ma,
Q1 a)  Write short note on Adv antagcs and  fineications. of Tinite Element
Mlethasd ;
). Derive shape function for 1D qﬁﬂdr&hl.. element in natyral w-cuﬂu, HteE: =
¢}  Fxplain plane stress and plane si:mm L.und:tu,mu; mtlL 11g1:re
d)  Elaborate Ltz-nwrgml.,u 1.~.1lh -::}i:a'mplc
(3.2 a)l The gaverning d]ffl’:!rl:ﬂhu] n:LLuuLm:'r far the Stéady st one dimensignal

Tg ) MET s AUTY eBSES/ORAT 23424 %F@'f*fﬁiﬁd\jﬁﬂ‘-i“ﬂ &

F,
Kom - V1 Q. P. Gode: 24911

(3 Howrs) Max: Marks; $0 ¢ °

Max.
hlarios
N

mn



Q. P. Code: '24911 I T

1 Find the displucement, strosses snd siesin in the elements of stepp-cd har 10
a5 shown in fpgure. Take B = 2000FL el
LA ! B
2EOnmE : :"_ i
A ;
TR "
—_— ::‘ i 4
2 2
EE:IIJ I ik Eak ¥ e v
I 153 e 150 mm a:l:l.l'ﬂ_l'ﬂ
(e a) Find ehe deflection and slopes a hodes and n:a-:ncun:. &t suppurtt. forthe.. . 12
beam as shown in figure. Take E - Eﬂﬂ GI“W., lf = E X ll'.!:" mn‘ and ;
I1—]:-..1I} mm®, s B i Fr
I I.:!-'.I,-'.-'n

.l
l;-' Sm

a} Dherive shape function in uamraJ w::tdlnan: 5:.-'31:m fur wight nodded 04
quadrilatemal eh:m'::nl e s SH =

& 3 % [ ]

-

2.5 a) A limear inter |'|-c11:LF:|ﬂn Funuhum l'L:nT 'HJEIH[LEIJ:LEI.‘ ElEII‘!E;J]f‘as stﬂ:m'n in figre, 11l

v h‘ _,'::
} 3{5,2}
S e Iy e AT _f = Wi ks
b‘i Emu:[me I'i.m uamrhl irequauumﬁ Q-f transvers:: wl:uauﬂns of a beam fixed at
i + # ]:aﬂ-ﬂ'J gnds USE'J:“['IIﬁ]:IE.‘d mnmmarrm Adsiime length thmm a3 lunit, 19
o F 0wt pA =0
g AR B B e Aty

: e

: b ~‘aj E"{a!uata thn:; gttﬂﬁﬁs m;fri'a»: f::ur the 51 clement shown helow, 14
=, ”I:}mii*dmmes mgu er it T, ﬁﬁsume plane strezs condition,

St Th|-|:1£nu.~:-:-=mmrn B = 200:GPaand y = 0.3,

T :?f;x-' i “ o L 4 '

110, 28] 270.20%
. . iy
b t»‘ili'lam significance of Jacobion matrix, Derive for C5T E]uneut_ i}
" LEE T2 .3 F-
' Page?2 of 2
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Q.P. Code : 13448

Time : 3 Hours Total Marks: -80)
M.H: 1) Question no 1 is compuaisory.

{21 Allempl any three oul of remaining fve gquesiicns.

{3) Drowe neat and lahelled diagramsswhereyver necessary.

Q.1 Answer the following guestions: -
i) F'-:}'.llam clutch centre plute eonstruction with neal diagram. 05
b} What is double declatching? Vir'hv I5 it necessary and-explain 05
the gearbox in which it i 1.PEI:LJ'| :
c¢) What arc components of Diive lines? Sketchoand cxplain the 05
working of Universal Joant and Constant Velocity Joints.
dy Explain Bacl and Pinion stéering pear hos with neat diggram: 05

(.2 a Explain Cail spring-and Thiaphragni type cluteh with nieat skétch 10
for each. : ]
b Explain fluid (lywheel/coupling & Torgue convérler with respect 10
to workim g,= n:r-m?itruc:tiun':mﬂ applim‘riim along with neat diagram.
(33 'a Bxplain, "ﬂ.-ﬂl’!".’ill‘ﬂ nrf' cluteh cmttm] wqtmm W ith neat labeled 10
diagrani.
b Explain Rear .ﬂmj,e drives in brief w:m neat diagrams. 10

.4 a Uxplain minimom 5 tepms ‘related to Lront end/Steering 10
“Geometry with neat diapram for cach.
b - Explain need of differential in automabiles. Also explain working 10
2 ol sunpt‘e tﬁpan dlff'n:'-r'esmal mth near labelled diagram.

35 A Skeich and r‘-;p!"am wirking of Transfer case and Transaxle. 10
= b Explain hydraolic brake system and air brake system with neat 10
f o o cand-labelled diagram,

(6.5 = ANTle shorl nole ons =:

a) We pherson strl lype suspension. 3

b} Radial and Cross ply type tire comstruclion (13

c) Types of Rear Axle casings. | (15

‘ dy Orver debve and Landem axle drives, (5
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