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N.I: (1) Question no 1 is compulsary.

(2} Altemnpt any three out of remaining five qumhnn%
{3} Draw neat and lahelled diagrams wherover uaoe:i‘ﬂry
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Tk PoCode: 17183

(REVISED COLURSE)

[ Total Marks : 80 -
3 Hours) ' :

1 Question Mol s compulsory,

4. Arcempt any three from the remaining five quesrions

5. Assume suitable data wherever required with proper justification.

Attempt any four of the fallowing. Al sob-questions carry equal uu:ks_ 20

a) Derive the differendal equarion for a = imple harmonie wotivn,  IHenee, represem
displacement, welocity and scceleration in the form af rotating w-r"r-tlr-u Indicate clearly
the magnitwde of che vectars and the relative plase differences,

(b} A spring of mass ms and stiffness k lixed at one end isconnected o a liunped mazzm. The

spring 15 incliced to the direction of movement of mass by an angle . F‘u-rl the ame
perind of vibration of the systewn, forsmall armplitudes, i

ie) A semi-definite system consists af 2 lumped masses | kp each tnd @ h;_]_u_wir spring of
stillness 50 N/m eonnecting thom. Barimare the values af e mru:alfreqﬁe neies i rads,
and draw rthe corresponding made shipes. Find the position'af the modes: 1 ALY,

{d}  How does the force rrangmitted to tha hase. change as the speed of the machine increpses?
Explain using an equafion and the vurresponding graph.

(21 Stating the formula, skeich che dimensioonlvss amplirude versus frequency curves of &
vibration measuring instrument,  Explain in what regions it can be used. as an
accelerometer and as a vibromater,

(fy  Twa idenfical diges are connected by o bolts of differen, sizes and mounred oo 2 shaft
The masses anil locations of three bolts ave as fallows —mo = 35 amm, © = 110 mm, and
O =4l m = =15 g o2 = B mm, ol O = 2207 awl ms = 25 gm, ¢ - 130 mm, znd

€ = 290°,. Tind the mass atid luutmn af the fourth bole {ma, 3 and O:) which results in
the staric balance ol the dises.
fa) C-:unmdenng E;e:m_mhzeﬂ oW rdumu_ - mahn[e HiTE Lm'u: perined al vibration for che swstern 10

bl

shown belowr.

(fLL]
slip stepped pullay

mass=m

M. =1

A machine part weighing 5 kg vibrates in a viscous medium.  Determine the dampiog 10
coefficicnt when a barinunic foree of 36 M resules in 15 mm resemant anplitede with =

period of (1.332 5
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3. {#) In a simple spring-mass-damper system, the mass is 20 kg, spring constant is 10 kefeny, 100
and the damping coetlicient bas a value ol 0015 kp-s/cm. and che susfern iz il an rest
When a velocicy of 10 cm/s iz given oo ir, decermine the displacemencand velocity nlﬁ'th\\1
mass slier 1 osecand, -

(h) A spring-mass system, having a static deflection of 10 mm and negligilile dawping, isused 100
as a vibrometer. When mounted on 2 machine -u':l|_'|.;1-1-;uj_[::|:r at 4000 m, the relscive
amplirude is recarded as 1 mmm. Find the maximum 1.*11[1&3 al displacement; velbcity, and
acceleration af the machine,

4. {a] Figure below shows an inverted pendulum eonimecied to a spring and viscous damper.  §
Assuming thar che inverred pendilum is in skable equilibrium while 1o guuliuu. r_'[l_-_1_-i-,-'l_' the
equivalent system parameters for smabl angubar tsciliacion ©.

L

fu, 8

L4

e DE:E
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. ; : Sy s e
(B} Hour masses A7 H, Cand Tl are complerely halinced, Masses C and D make angles of 907§
and 495" respecovely with that of masy B in the counter-clockwise direction, The
rotaling masses have following properties—mn - 25 kp, mec = 40 kg, me= 35 kg,
va= 150 mm; o 200 oun, re= 100 mm,. ny= 1% mun. Planes B and © are 250 mm apart.
Determine—{(i} tha mass A pnd its anpular position w.r.1 mass BoO(ii) the positiuns of all

; the plancs relative to 11-]::119 of mass A,

" {€)  Compage Dunkerley's and Rayleigh's methods for snalyzing heam wibvarions, ¢

5. (a) A four-cy¥linder in-ling angine has a reciprocatng mass of 1.0 kg, o stroke of 15 cm, and a
connecting rod ltn“ﬂ:l. of 25 em in each ¢ylimder. The cranks are separated by 11 em
axJaU‘j. and tHI® rﬂ.'thnlll'j-'_l, a5 shown in the following figure. Tind the unbalanced primary
and sm:nnda.w forces and couples with respeer e the reference plane shown in figure, at

e d.uLanLaPQ:drrfth.llrp . |
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When 7 washing machine, of mass 200 kg anda, unhalam:‘e (02 kg-u, is mounted wo an
isnlator, the isalaoe deflacts by 5 mm under-the static Toad, Find (i) ﬂ-nz amphmde af the

washing machine, and (i) the an:e transtmiLled o the -'Enun.dduuu al the E‘IFEH'-'I-II:_I_!! speed
ol 1200 rpm.

e A T
ks

What are the sreps followed inthe ‘-11'm11mn snal;,‘-‘m? Briafly. ExplEIm

Using exact analysis, calculace the nitural [requieneies and diaw e -:ﬂ?’l’f*ﬁ[mnd.mf;, miode
shapes for che three degres of freedom SyELEM s ihl:&wn bélow,

[t |t ety
i 4 2K & 2%
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For the tor -_,iumii mulﬁ"dég-rqe“uf L;eed-:m{wpmi definite $ysrem shown below, investigate
whether ) = .78 radfs (approaimately] is ane of the namral frequencies, or not. Also,
state the value of chi Fu.:;ulamenr'ﬂ fraquancy. Wee Holzer's method. Here, [ 1z cxpressed

L

a I=&
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k=30 kem 20 k=35
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3 TOS26THE4T THERMAL AND FLUID POWER EXNGINEERING
Q. P. Code: 18032
3 Hours EU Maris
| NOTEL:
«  [Juecsrion Mo [ s COMPULSORY,
s Armempr any THREE questions from guestion number 7 1o &
o Assume suitable data wherever required.,
v Tlustrate answers with sketches wherever required.
»  Tlsenfateam table ig peremiriel,
1. Solve the follwing (any Five) 2N
(2} Laplain nozzle effictency with the help of  hes diageain.
by Write applicarions of gas nurhirie,
() Diferentiate belwesn impulse dnd reacdon teoe steam corbines.
{2} State the purpose of deaft fube incase of waker furbing,
(2] Witz the detail classification of fet propilsion engine.
(N Define unit speed and specific 1-1::-::6& . .
2, gy Whaarcthe diffceent merbods used to impreve efficiency of gas tarbine plant? 4

by Wrile the compamson between closed and open ovcle gas tuwibine §or the . 4
[ollowing criteria; type of working toid, type of fizel, efficioney and 2ize of planr

(el The following reading were ]ﬁcﬂnfed during twi hour trial oo a builer ;

Feed water 5u]:up]'i&ui_ = ) kg

- Baiter working ;:ln.-smlm: : = Ilbar

' Dirimess fracrion af steam = 0% -

Temperature of fecd warar entering = 35
Temperature of foed swarer ]n:a_{rjng = aneg
ol burmni = 15(K] ;:g
Temp of steamdeaving supecheater = A35+C
C Vof coal ' = 25000 %I kg

Find: "J.

1) Enthalpy received by feed water in economizer, boiler and super heare:
1) perrentage of heat EIIF]:Ill-I:*-ﬂ.IlI.': boler & m]:r;:rhl:atcr
13y Crverafl thermial efficiency of plan:

Tum Cver
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Expiain rie construciion and working of vnee throwph b'ntll_:_r with neat sheecch.
Tn an impulze oubine, steam issues fom the nozzle with a velocite of 850 mes
The nozzle angte 15 20, Mean blade veloacity is 350 m."?._ abd blades are equiangular.
Miss (ow e of steam is 1000 ke'min. The friction facter is 0.8 determing:

iy Blades angles

iiy Power developed in KW

ity Rlade cficicney

ivd Stage efficiency if nozzle efficiency s 95%.

What is the purposc of compounding of sream  furbine? Explaan pressures
compounding method wrth neat sketch.

In a pas curbine plant compressor talees incair at 8 emperanire of 15°C and
compresses it to four ames the inicial [ressare Wik an iss;nrmni{: efficiency of
85%. The air 1s then passed through a heat cxchanger, heared by tubing exhats
belore combustuon chiamber. Turbime 1nlet temperaturs &5 6081 7 and it efficiency
is 800, Meglectng all losses except menbhonsd and considermg air as the working
fluid caleulate thermal efficicncy and wock ratio of the cyele () heat exchanger
15 pertect (1) effectiveness of heat exchanger = (L83,

Explamn ‘cavitaoion” in hydraulic turbinez, What are us ellecrs? How 1f can be
reduced?

Explain the difference betwoen mountings and socessories

A airbane &5 o aperae under a head nf 2% m at 201 rpm, TF ehe discharge iz @ mé/s
and urbme efficiency is 90%, calculate power generated by nurking, specitic speed
of the furbine and performance of the twrbine vnder a head of 20 m.

A Pelton wheet kas to he designed for the iollowing data, Power developed =
EO00 &%, mer head available = 300 m, speed = 530 rpm, Tatio of jet diameter o
wheel diameter = 1¥10 and overdll efficiency = 85%. Find number of jets,
didmeter of jer, diameter of wheel and guantity of water required. Assume E.=
PeBand IS, =048 )

Explain construction and working of tarmer. Wioile s applecations alsg,

Write the working pri?:_r._'Llplu:' of rocket enpine.

st 1 B Bl B B T B el S R R B B R
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TO526 ¢ TO585 OPERATIONS RESEARCH
Q.P.Code: 018190
i3 Hours) B {’[_‘-pga:fmcgtks:_aﬁ] 2

AGB. (1) Question owmber 1 s compulsory and answer nny I]}g&é?l_‘i]_l_ﬂ_-_ﬂ-lﬂf i‘élll-ﬁiylﬁgi :
(2} Graph paper shoold be given on demand, : ¥, e
(3} Wigits in the right indicates full marks, )

0.1 () Assign the four subjects to three Raculty members, Smdents have to study One subject on
their owm, The matrix given below indicates thr:: marks soore and the objective is o scure

maxtrrn marks. * = (5)
[ TR T o
| 51 | S ' 3 i = '54. : i
= | a0 - 40 0 30
o : L o 2 , i‘? rl, f,jq_ _.___Tf_.::LT._
- e A0 i_- 35 | : ‘55 2 '!"ﬁﬂ_ e
ek For: 1= i il - : |

.
T

(b Whal 15 Mool C.Lrlu sai-uulu'utuu tr,uhmque I:Iuw: wﬂl hl'éﬁ[}pllﬁbm i ml‘nng Clucwing

prublern. i % : " {3}
{e} Witz Dual n’-r:th:.t’i:il{r-w.-'i'ng LPp- : : 3 (5)
Mazimize £ = 341 5y 'iﬁ. £
Stibjeet o P
ax Ay +2re T :
11 Flytz=R l ;
x+Iy= 3;»:= 15 :
-.'_';‘ = !.] : o= -
{d] Write shn::-n,mtc o0 rcsm:rm lm't]mg (5)
7 ] g A=l -";"
Q 1{.‘1]- E:.:p]am thr: fq-l-}nwulg terma "ﬂ."‘lth suitahle examples — infeesible soluticn aod unbounded
3 ,5.+11uh{'|:|1 in the comtext urELm:.:J.i“ngru.tuJ&:uh r Prablem. ) (4}
ﬂ:l}rﬂﬂ]'-e the ﬁi[lu-quE E,ﬂme*irlﬂ find Thf.: valig of game, (6}
"'H. = : - I‘-.‘
j PR - 3 4 5
i 2 1 2 7 4
il £ [ 4 r 5 fi
. m f L 7 & =
*" v 2 _» fi 3 1
TURM OVER
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Q.P.Cade: 018190

() Snlve the following LEP = {10}
Delinirnise,
Z=1a3X +17T X+ 103X

Suhjeet to,
Xyp+ Mg+ 4Ky = 2000 22X+ KXy = 360K
M2 22400 XK & XS =

(2.3 (a) Magpur Orange (irower Association has thmoe cﬁhnmgﬁin’mﬁm E¥ran qr:'l: are transported
from thres Crchands, Tronsporfalion costs per b supacities pf-Orchards and Teruireinenis of

factarics are given in the table, Determine the I.'I']:IlLI'.IJi“ L:mﬂﬁpi;rlatnﬁu““ijtt{ o {HIJ
| Faclories.. A - Capacity |

{rchards 1 i L ofd o o '
T e A s e T

B 1 < 3 ' 30

C 3 o 3 A0

L 10 i i 2 &0

Heguirements 20 aly gL

ib] For 2 grven network datu deaw: the network, determine the hutzd Tloat, independent
and mll:rrmn" ['I-;:-:-:La amd 1d:nli.l'1.r the ::nLu::u't par_l-: (143

i

oty 12 (13 12 [ 25| 54 [56 [ 47 [57 67
”“’*W’”?E'iﬁ Bied i t7 15218

Q. (alAL 3 bodXiig Windaw customcrs Acirs at e rare. ot 10 per minute approximated to
Fomssan's dismbutinn.“Tf the sariice time 9 :xpﬁh:nm.rﬂ} distributed with a mean of 15 per
Emnuti: dd:lt.:rmm‘“l: - ! (10
a) Probability fiat booking elerk waits for fhe customer

- b) Probabilicy that there ale at last 3 -:-1.5:-:111;1'5 in the queus

m|::".|n A :rng:mum[‘:-:r ume.latnm:u in the -!:ifhtm

d) Average lime spent in the guene:

e} Trobability that the customers will b served within four minutes

ib) Solve the following me. Find the stratepies snd value of game, (L
ol |
; Ly Fliver B
Tlaver A Tk B © T
P 3 i 4 i
b . ?,;.. ':-.] . 3 E "q' 1 .2 4
R 4 2 | g i}
& 0 4 i i b
TURMN OWVER
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Q.P.Code: 018190

o~ 2" F 5 .
3 . 1 i s nd 3 17
= ". - {"n. - I

(0.5 (a) A company manufactures 30 units por 'd-ﬂ}’ Sal.., of T]n:g 111:1115 ii&peﬂds upﬂﬂ l{tli'..[ljﬂl:{d: %
which has the [ullewing distribution: 2 - .

sales funits) 4 2 » 30 31 k7.

Probakilicy | 110 RE (a0 03 wls | 0 |

'y

Production cost and sales price of each unit gr-::r-h:. 4u und K530 r-:az_pmnr.-.:iy Any qnaﬁ;d
product is to he disposed off at a Joss of Rs.13 péhum"f, There wpl:-nzrlij ol Bs5 per unil if the
demand 15 not met. Using the following randam rombers :-stu_uateihe total profic? loss for the
pext ten days: 10,99, 65,9995 01, 79,11, 16,20, . 2 (10}

ib) A Company has & demand nf_]E.{JU'ﬂ unitasvear for an itetu st it EHIl.-]:I:r_I:HluE:;':_-E,DﬂD such
itz per month, The cost of une sel up s Ry, 400 and the holding costunis: 1L1'|'i|;:u|'rﬂ'| t3 Rs. 0,13
Find the optimum Lot size and tital COSE T Vear, assuning die cost bf oo hﬁusl as Ba 4. Also

find the maxinmim ||.'I"rE['|.['|:II'E.'1 I:tht.l:l-l.lfl.[L-_lLl._nﬂj, rlime and total e, & {10
0 (u) Solve the i'ullﬂwmg EPP hy Crraphical i “ﬂn;:u;l {05)
Maximize  — 8x1 15:.- - >
Subject e
Xty = ?l'.ll.“:l, X +6y = DIWy 5 1..’1:-, >
e e .
by A nempupe.r buy has [['u: f'ulEl:m-mL, pmhahllm-:s ot =:|:i]1ng a MAagazing, (10}
e iy T ST AT I3 1 14
sold - i
Probability | 0.10 | 0.15 | 020 | 0.25 | 0.30
i P ¥ I3

Lo
C::ust of copy is 30 paise and HEJE price 18 50 paise. He cannat n:l;u rm unsold copies. How many

5 i:I:rpl.EE should he vrder?
(c) E:;plam n:]J.lf:‘:fEﬂf"l:l{:hmn:rr of server a.nd cuslomers in the queus. =)

'_|
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TH524 /7 T0%49 FIMITE ELEMENT ANALYSIS

AuTal v f cRsES) FERTIH-4-173 Q.P. Code: 18542

{3 Hours) Max. Maiks: 80
Nate
1. Question 1 is Compulsory
2. Solve any three from temeining five
3. Fipures to right indicate full marks
4, Asswine suitable data if pecessary
Question M, -
Mo, == __ = Warks~—=
i1 Aftempt any four: 21
a} Txplain the erms "Preprocessor”, "Solyver” antd Postprogessor™
b} Explain tke characteristics of shape function.
<} A 1D spar elermnent baving a linear shape funetion 112 as shown-helew.
Find the natural co ordingte of point P [Fthe temperanire at node -1
13 30°C and at node 2 4 -20°C - [iond 1.h=e_'tert1|.1'ﬂ'mm’|;_.ajr, point P,
1 P E &
— ¢
j - =
d} Menton the displacement boundary conditions for diffeccnt support
condition — ffee, fined, roller and pinned:
£y What do you mean b¥ consistent and lumped miss matrices!
0.2 u) Sulve e folldving diffsrential Equation nsi Cralerkin Method. 1
it A :
ELpS =0 frdenel
o -
Houndary Clonditions aee: u - 0at x 0 and r:_-j:'? +u=0gtx =1
Find wff.2) and compare with exact solistion,
b} Thres cencentric rings of different materials fire joined together as 10

showi in figure, Determing the displacement al the free snd.

B Gl Do) Gl

— e

Eoo130am ™

el
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a} wntsana

QP Code: 185341
an skvling and bended malvix ol storing data

jata. &
b} A three bar equilateral niangular tass has the three members of

A |
length Lm, sughy. The baitom support are 1 ond 2, whereas the mmﬂm'
i3 ?. Suppart at the end | is fixed, while end 2 b @ raller support, It
iz subjected to Joad as shown. Assuming the modules of elastcity ot
mm?, determnine
I

he matenal as 2 x L Wiom® end the cross sectional area as 600
[Dgplacement ot each node

156G H
Atresses mduced noeach element. E l
R eacrion at supports

EEME]

g\‘-llll.!'ll

g) Using B-R Melbod mapped over peperal element sobve
= (aZ)+hu+c=0,05x5L

Cilobal boundary mnd:tu:ms ALS, 10 = Lo i 4 —}| L
&=

Lo

ke Lagranges Lineur shape funchions
B R .

F =21 GPaand |

k) Find the defloetion and-;a!nf:uqs at nndes and.reachiony at aupports for
E 3 '_' TIEG
support at node 2 and [as an clastic spring support &t node 3. Assume

the beam as shown.dn figare. The beam is fixed atnode 1, has araller

. 1
w FOTam™ throughout the beam
4

L2 ENm
P

):;'}'b I NN

_‘-‘

5 K K
o
ap The nodal coordingge of the manpular clement for ground water

csinmlsbion s as Elwwn i figre, 'l'hE nc:r[a..;. values of hydraufic heads
(i} af thie nodes are (3.5, 2.2, 4.4) respeetively. Find the value of the
by '::L[_‘W]l-i: head at pint P.

1l

'hll'JL
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TO526 ¢ TNE44 FIMITE ELEMENT AN ALYSIS
(P, Codei 18542

- ; 10
by A constant strain triangle element has the nodal .,r.n-:u'djmtasrU, Vs
{4, .5} and (3, 4)-for i, & ¥ nodes respectively. The element i2
run thick and 1z of material with propertics E=T0GPa Hnﬂ‘Pﬂ!ﬁDﬂ 5
] ratio 0.3, Lpan loading of the nu:u.iﬂ] the nu::-dal d:ﬂﬂchﬂﬂh '-'-EE['E
finod o be:
w = 10 W =T5pm g Ui =.E.|fl|.l.m :
v, = -Sipm vy = -dlpm Vi =d5jm

Potermine- .

1 The Jacabian for (x00-(2 ) transfoermetion
n) The Hhmn-d!&plﬂt&n:!&ﬂt Lr:}amﬂn matrix

i} The strans

%] The element slregses.

.6 al Derive the shape funclions for 2 lisiear q1'|’1.;1[;|lat|:r.'-|.l' element i 10
show il's vaciation over :hn: stement. : :

by Find (he naorsl Inaqmuw of axiul vibristions l:rf i bﬁr of miiferm 10
cross section of 30mm® and lemigth V. Take E =2 % 107 Nimn? ami
p o~ 2000 kp/m', Take two hnesr elements. Cﬁmpﬂru the natural
[requencies with craot ﬁ-:qu-:nr.lta

-
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