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Q.P.Cade: 393?9

Time : 3 Hours Tq}i_;gl_ Mnrkg: -ﬂil
M.B: (1) Onestion o 1 s compulsary.
{2} Altempt any three out of remaining five questions,
{3} Draw neat and labelled diagrams wherever necessary.

2.1 Answer the lollowing questions:
a) Compare Constant mesh and bynr.‘:h:rc:m-::sh Gearbox with 03
constriction, working and applications.
b) What are components of Drive line? Sketch and explain 05
working of Universal joint and Constant Velocity joints.

¢} Explain different Final Drive Gears and Bearings. 035
d} Write a note on Tire Information. Explain whai you 05
',_ understind from P205/65 R15 92 H.

Q.2 a Lxplain Cross ply/Bias ply and Radial Ply in detail with neat 10
diagram for cach.
b Explain clearly how it is made sure in a pear box that at no time 10
wo gears arc engaged simultaneously. [llustrate your answer by
means of neat sketch of an interlocking device,

Q.3 4 Explain with neal diagram working of clutch used in Royal 10
Enficld Bullet,
b Explain Rear Axle drives in bricf with ncat diagrams. 1i)

0.4 a Hxplain Castor, Camber, King pin Tnclination, Scrub Radius and 10
Included Angle related 1o Front end/Steering Geometry with neat
diagram lor cach.

* b Explain need of differential in automobiles. Also explain working 10

of simple open dillerential with neat labelled diapram.

(2.5 a Sketch and explain working of Fluid Flywheel and lorque 10
Converter
b Explain hydraulic brake system and ain brake system with neat 10
and [abelled diagram.

b Write shorl note on

a) Adaptive suspension, 03
b} Endurance Brake svstem (5
¢} Types of Rear Axles (5
d) Electrical power assisted steering (15
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Q.P.Code:13215

(3 Hours) - Totlal Marks: 50

MNE:
o COueslion M | s compelbsiry,
»  Allempt any three questioms Irogn the remaining.
e Assumiption made should be clearly stated,
o Lise of standard Design Data Book by PSCG, Mahadesvan is permitted.

Answer any four of the following

What 15 prelerred Nuamber?  How o use il explain wilh example,

Diraw and explam dilTerent laligue stress cyole,

Explain overhauling ol screw and self-locking of serew,

What is surge in spring? [How il can be eliminaled.

What is the necessity of theosies ol Failures? Dhisouss dilTerent theories af Tailures.

Why the cotter in the Caolter jeint 13 kepr as weakest part. cxplain.

A kouckle jointis b be design Lo cimnect Lty 1A Sleel bars onder 8 tensile Tosd of

150 KN. ‘The allowable stresses are T5Mpa in tension. S0Mpa in shear and 150 Mpa
in crushing. {Assume empirical rélations as Diameter of kouckle pin di = d. Outer
diameter of eye d: =2d. diameter of knuckle pin head and callar 43 - 1.5d, thickness
Dfsmglu., eyet=1.25d, '[hll:k:lless af fork 4= (L7854 thickness of pin head ;= 0.5d)
Diraw neat sketch af E-:nuct-:]e joint.
Find the ::hﬁmuur of the rod [d}

?h:ﬂgtm]::un._ul find :-.L]l dirmensions,
With neat .sl-.':_etchesifm tailure crows seclion areas check all components under
different failures.
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Show the variation of the tanpential stress and radial stress avross the evlinder
thickness-amd derve the Lane s equation for the thickness of thick evlinder subjected
ter an internal pressure-only,

A’ transmission shall supporting a spur gear B and pulley U is shown in Fig. |. The

- shatft is_mu;uuutéd_c_u_n owa bearings A and C. The dismeter of pulley and the pitch circle

diamgter of the gear are 404 mmwand 300 mm respectively. The pulley tansmits 15

KW power at 330 epm 10 the gear. Py and Po are belt tensions in tisht and loose sides,

while P, and P’ are tanpential amd radial components of gear woth force. Assume Py

“=9P; and I = I' tan (207)
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I'he gear and pulley ure keved to the shaft. The matenal of the shatt is steel S0C4 (35
=700 Wimm? and cu = 460 Mimm®). The Tactors ky and & are 1.25 each. Determing

the =hall diameter.

. S i,
. .{:nnu:%g:_xmat_lq.rhgﬁ:’_mr =1

Q.P.Code:13215 i’

P,

Fig.]

Dhesign a casl iron protective type tlange coupling to transmit 13 KW at 900 rpm fro
an electric motor to compressor. The service fuclor may be assumed as 135, T8
following permissible stresses may be taken, Allewable shear sicess for shaft. bolt a8
key material is 405Pa, Allowable crushing stress for bolt and key is 80 Nmm® a1
Allowable shear stress for casi iron s 8 Nf_rnml. i
Uﬂsig,n.a Helical valve spring for _an:_upcrapﬁugﬁ load range of 600N to 200N,
compression at the maximum load is 25mm, Take the spring index 6 and permissi
endurance shear siress Tor the spring maleridl as $80Mpa and vield stress in shear
GHOMPa and G = BOKMNAmm?.

Diraw neat sl-:etn:h tor the f&ﬂg:ue test st up. How the experimental data is gencral
and analyzed; explain: £ B

‘The eincular 1:::._1:_1 is subjected to TOOKN tensile to 300KMN compressive varving axi
load. F ind the 'di_azﬁetg%'-p:f.ﬂle rod usi.'ng soderbere criteria and assuming follovwa
data. Endurance limit = Eﬁﬂh-lpa,.nmsllc vicld strength =350M0pa, factor of safety =
:{:Dﬁécﬂ;uu factor for loading = 0.7, surface factor = 0.8, size factor = 0.85, sty

Seloot suitable standard hook for the lifting load of 100KN of trapezoidal cross sect
and find-the stress induced at the most eritical cross section of the hook.
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Q.P.Code:13215

ih ) L , 1K
A bracket 13 supporied by fiur rivel of equal daneter as shown n i, 20 Determine

the iz ol the Asvel lking te permissible shear stress as O0MMPa.
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MN.B-

1, Cuestion No.1 is compulsery.
2. Atrempt any three from the remaming fve questions.
3. Assume suitable data wherever required with proper justilication.

).P.Code: 38429

Total Marks : 80

(3 Hours)

Attempr any four of the following, All sub-questions carry equal marks.

{a)
(b}

{c)

{a]

(s}

{a) .

(b}

{a)

What are the goals of vibration enpineering? Name any three causes of vibratons.
Represent harmouic motion in complex [orm wsing Euler's formula.” Hence, derive the
difterential equation of motion from the complex form of the displacement equation.

A semi-definite system consists of 2 lomped masses 2 kg cach and a helical spring of
stiffness 100 N/m connecting them. Estimaie the values of the natural frequencies in
rad/s, and draw the corresponding mode shapes. Find che position of the nodes, if any.
For the case of Fit) » Fasinfeat) in 2 1 dof system, write the force balance equatian
analytically, and represent the same graphically in terms of vector polygon of forces.

A vibration measuring device is used to find che displacement and acceleration of 2
machine runmng at 150 r.p.m. If the namaral frequency of the instrument s 10 Hz and it
shows (L0053 cm, what are the owo readings? Assume no damping.

Three holes are drilled in a unifoem ciecular dise at a radins of 100 mm and angles of 7,
120 and 220", The mass removed a_lz.hnlé Lins Iﬂ[tgm, and at holes 2 and 3 15 120 gm cach.
If the discis to be balanced statically b}r.drii]in_g a fourch hale at a radius of 130 mm, find
the mass w0 be removed and the angular location of the fourth hole.

A comnecting rod has a mass of 4 I.:g, The distance of centre of gravity (C.G.) from the
smaller end {about whlfh it i3 suspende:l} is E{I cin; and the namral frequency is found to
be 50 cycled/minute. Eﬁ.tm'la:;e l:]1+_.=. mament of inertia of the connecting rod about ity C.(.
[J'ii.’l_EI:Shm}T.. foF an \..I.niil.f:l'd.’_el.!::_pn_:ﬂ'_*_.:‘.}f,_'itum-is defined as the maximum displacement of the
system at the end of its firsc half cycle. ¥ind minimum damping ratio for the system such
that it is subjected to no more than 10% overshoor.

A 25 kg block is connected to a spring of stiflhess' 1.5 x 10°F NAn. The coellicient of
friction between the block and the surface on which it slides is 0.1, The block is displaced

15 mm from Equlhhnum and released. What is the amplicade of motion at the end of the

ﬂrz*.l: E}’dﬂ? HU‘W ‘many rf:.-u:le-;nf moton accuar?

A spmlg-umssdamper system, having an undamped natural frequency of 20 Hz and a
damping constant of 20 N-s/in, Is used as a vibrometer to meassure the vibration of a
machine operating at-a speed of (2500 cpm. W the actual velocity is 30 m/s and the

_ recorded velocity 1829 m/s, find the'imass and the spring constant of the vibrometer,

A B G aﬁh D are four masses carried by a rotating shaft ar radii 120 mm, 140 mm,
.EEEI nm and 180 mm respectively. The planes in which the masses revolve are spaced
700 mm apatt and che mass of B, Cand Dare 12 kg, 7 kg, and 5 kg respectively. Find the
rgqmreﬂ mass A and the telative sngular settings of the four masses so that the shaft shall
be in complete balance.
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(b Figure helow shows a pendulum connected to a spring and meﬂ&}'AJMEiSE!Eﬁﬁﬂg the &

(b}

(a)

(b

correspomding mode shapes,

equivalent system parameters for small angular ascillaton €.
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Explain Influence Coefficients and Maxwell’s Reciprocity Theorem for analyzing beam
wvihrarions.

A three cylinder internal combustion engine works on 2-soroke cycle.  Investigate the
unbalance effect graphically (for primary and secondary [orees and couples) with respect
to mid-axis of engine, Given—Mass of each piston is 3 kg, crank radius is 200 mm,
angular frequency is 10 radfs; linear picch between evlinders is 200 mm, and ratio of
crank length to radins iz 4. . _

An automobile is mndﬂlud as a mngle degree of freedom system wvibrating in the vertical
direction while I:t‘.l"i.?li'llitlb over a roupgh road. The vehicle has 2 mass of 1000 kg, The
suspension system has a spring constant of 350 kN/m and a damping ratio of 0.4, If the
vehicle speed is 25. knvhr, determine the dJs.pIacement amplitude of the vehicle. The
rn:iad mlrfa-r.:e varies s:.nusu:ud'all}.r with ATl a.mphmde of ¥ = 0.04 m and a wavelength of 5 m.

Using simple pendulum as an e:-ramplg-, explain the phenomenon consing oscillations once
it is disturbed.

'DE_'_IT-’_QE the differential equacdions of motion for the lfollowing two degree of freedom

sj.?srg}'n_lff;ing Mewton's lnEﬂl_Dﬂ. Alsa r:ah:‘plau: the nawural frequencies and draw the

el . =,
2k 2k
A~

(c). Write short note on Holzer's method.
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Q.P. Code: 25736

(3 Honuzs) ' [Total Marks; au

Question Mo 1 is COMPULSORY.

Attempt any THREE questions from question number 2 Lo 6.
Assume suitable data wherever required.

[aserare answers with sketches wherever required.

Use of steam table is permitted. o

Solve the following (any Five)

()

(h)
(e}
(d)
{e]
(f)

%

(h)
()

ia)

(b

Ditferentizte closed and open cycle gas nirbine hased on working Huid, efficiency.,
size of plant and control.

Dhifferentiate between mounting and accessories with example.

Infferentiate berween fire mube and water tube boiler.

Explain working principle of any one mounting with sketch.

Define for turbojet engine: Propulsive power and propulsive efficiency.

State the factors on which nozzle efficiency depends.

Write the dillerence berween Francis and Kaplan wurhine.

State impulse momentum principle,

A stesm penerator evaporates |80 ].-.'g_-"hr af steam at 12.5 bar and a quality of 0.9¥
dry from [eed water at 105°C, when coal is fired at 2040 kp/hr. B the hiph calocilic
value of coal is 27400 k)/kg. Find: {i) emount of heat wppliuﬂ in boiler

(11} Eguivalent evaporarion (iii) thermal efficiency.

Explain performance characteristics ol water trbines withskech.

Following data refers to s stageina f;;;ft Lion tuthioge:

Mean blade ring digineter - 1m, Turbine speed = M0 rpm. depree of reacoion = 50%,
exic and inlet angles . 30° B 507 Stewn How rali'..'. TOOOC ke, stage elliciency
85% Determnine (1) power rmtpus o the stage (i) specilic cathalpy deop in 'r-.lj:"'E-c:_'h (i)

percentage ierease morelarive velociey-af seeim over movi 12 hlades
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{a}
(h)

{a)

(b)

(al

(r}
{d}

Q.P. Eude. ZEJSE

<

Dierive an equation for discharge though an isentropic nn’azlg h i 5 ". 7

Air enters the compressor of a gas turbine plant Upl:rd.hﬂﬂ;.in #ir ﬂtsuar.lsr-ﬂ oy Sl a:
100 kFa & 300 K with volumetric flow rate 5 m*s, The compressor pressure ratio is
10. The turbine inlet temperature 1s 1400 K. The turbine and .l-'.ﬂI]'.I:IP.ITé:_EI_E-DT each hasau '
isentropic efficiency of 80%. Caleulate (a) thermal efficiency of cyele, i ﬁa}
Back work ratio (¢) net power developed in KW, - ; '

An inward flow rurbine (reaction ope with radial discharge). vn:rith an overall
elficiency of 80% is required to develop 150 kW. ‘The head is 8 m, peripheral velocity
of the wheel is U.'SIE-...-"E. The radial velocity of flow is'H-HEn;,I,n'Eg—H. 'I!:u_ w_hﬁ_el 15 t
make 150 rpm. The hydraulic losses in the tarbine are 229 of the available eneray.
Determine: (a) angle of the guide hlade’ar inler (B} wheel vane angle at inlet (e}
diameter of the wheel () width of the wheel at inler.

Define unit speed, unit discharge, unit power & specific speed. Write their equations
i:llEI.]-

Wrike the detailed classification of jet propulsion engine.

Explain construcrion and working ol Velox boiler.

Why are Lthe steam twrbines compoundaed? Explaim,

4.5 cm diameter jet of water strikes a symmetrical vane tangentially ar one end and
lsaves at the other end. After impinpement, the jel pets deflected through 160" by
the vane. Caleulate the thrust exerced by the jet oo the vane i the discharge is D.0736
mYys.  Asswme vane 1a be smanth




{3 Hours)
[ 230
I[I} Question number 1 is compulsory
| ApFigures to right indicats full marks

(4] Asaume suitable data if necessary.
31 Notations cany usual mEaning.

21 Solve uny three questions from the remsEining fve quastions
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(BY The arrival rate of customers at a banking counter follo Iy Pl:niksml ﬂlﬁtuE].lm:r];l fE}_ﬂ!
with & mesn of 45 per hour. The service rate of the cotintes olirk lso Follows. -
Patsson distribution with a mean of 60 per hour,
1y What is the probahility of having U costomer in the svstem?

11 What iz the peobability ol having 3 customers in the system?
it} What 15 the prabability of having 10 customérs in the system?
1w} Alsi ind the number of custiomers in the s¥stent and in the quaus,

Q.3(A)  Bolve the [ollowing pame using dominance propecty und find the game value: {10}
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(B3 A dairy ficm wants to determine the quantity of butter it shn.'u:‘.rﬁ m;u L‘i‘.lr e
demand. Past records have shown the following patlema 5 Fh A e
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! alyo CaLGS
e Q. P. Code: 39287

{Time: 3 Hours) - Max. Ma‘rll:s ﬂll]

1. Quegtion 1 i3 Compulsory

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

1 a] Discuss the different types of coordinate systems used in finite clement - 20
method of analysis.
b) Whal 15 the sigmi[eance of shupe Munctons?
] Prove that the strain far & three node triangilar element is constant.”
d) Explain Weak & Non Weak torm method used inFEA.

Q.2 a) Solve following diﬂ“cm*:rial';.;,quat:fqn hi';ﬁaiuﬂaiﬁ:mctﬁpcl. ¥ 1y
Given Roundary Condi Liia*?;:; m 1 -_'-g’ai'}& '=l,ﬂ__ ':—;': Patx=1
Find values fur y-(0.5) Eﬂ}‘l{ﬂﬂ"] s Lo

- " 1

b} For the fluid n;:tﬁ."utﬂn: glw;gm in-ﬁ@.'l}p ﬁ'r_iiéiethc,: .'g_lnb:-u] maiTix eyuwilion. 1}

=@ | X > |G —

_ Elementlvo. | 1 -2 3 4 5 i
Lem |l 50 L e S T
dom 10 7.5 5115 8 5

Pipe resistance 15 given by R,

1285tk
RE = ——
md .
2.3 a) Derive the shape function tar a rectangular element in local coordinate 1]
syalen. .
Mep=leol3

R SRR e ] ] B R R R e
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b} The governing differential equation for the steady state o L‘I]_m:]]_g]_gm-ﬂ I]r;r
conduetion heat transfor with convection heat loss from hEruI :-urfﬂc'ns SR

is given hy P 5
bk F : b g

kEI;:-E +g= (1‘1—3) (T — Tk
where : .
K= cocficient of thermal conductivity of the mattin:m] e
T = Temperature i '. i R
q= internal heat source per unit volume > St F T RD 0
P = Periinater L i oA e
Aq=the cross-sections] area, s Werr B e L
h = conyestive heal transfer coefticiént, urtql ¥ T S L

Te= Ambient Temperature -

Develop the finite element fﬂnmﬂaﬂlmmf‘nf lme@nr ::i:.,-mc:ut L.I;.e ]1:-.1;,1:1 vh

Rile method, mapped over pe.u-sml tﬂ-:.mt.:m'w]_lle rmﬁ rr_'uh..:!.gmf clem Boil Fm -L]

malnx squation. - ety s 2 o

5 L S I

a) A tapered thin plate méxl: vl.rF“s.tn::cl {E E[IIII I'“F'ﬂ p_ 7311(] I;'.g-';i:_l'l-.}"-h-.‘l;..ﬂ 0
length of 500 mm and & ﬂnukm.t.s qf 20t s widih 15 TE D*m my -t the
hixed cnd and HI.’Jrnn;r af thi fiae end! In iﬂ-;immu Wiits sclf'-welghl i is
subjected o a point Toud, P nfSUE{‘J al u distance ol Mmm fram the

fixed emd. Muggl this- plﬂu: vnjh h!.-'lfr _gpar pl:ﬂ;gnts and d-:l-:rmmc the

-

nodal dmplu:..umrurs aid atﬁ-sbw ni &.a-:tr r:]::rrw:m,~ s

11 .-i Lmlfc-uu CEORS H:L1.1D1'I: baras t.h-n o be.].m has alengih L=1 m and made 10
up-+f & miaterial h_mng b= %10 Nim? & p = TR00ke !, Estimate the
nalural frn-.qucnqmn el weial vibratign of the bar usiog & two clement mesh.

A= 30 1105 m?, Coy e the natural frequencics with sxacl requencies,

Faze 20t 3

s T T B T Sl B T R WAl o 1 o= S < RS W B
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.5 a} A three bar truss is subjected to loading as shown, The nipduluyof . <10
elasticity for the bar material is 306 GPa. The cross secﬂuﬂar'arci ;;-fe:IuFl
bar used for truss is 300 mm®. The length of the elements ars f. EE.IEIHJ.IH

L=600mm and L=1000mm, Determine the m*.url:;l] d15p[a..:e;ncm.s a_mI ]
stresses in each element, ' :

.E:"'.'l EH

b} For the iso-parametric I[U'ﬁdi]|ﬁfﬂT%1LEl-r.-t‘ﬂ¢rl:|..‘~. shown i [Tpurs determine 10
cartesian coordinates of the pmn’r i hfm..h Las  lowal -l:l::u:l.!'n_]_lru-r.&,s_
(E=LY125 und = Dll[]{;j : ';:__ T g i

gl e S _L “%-:d‘_'.-“?f{ﬂrﬁ,_-? - 3 [ o A

LS ST

e
it = T '
o : :
I - - '..- !
! = -
R a4 A T, gl
x - i i 8
- T
L% 1
i
o .

S AR S Tk

; ; g
X Bl A ["mrlgu ar plale (. = El'i]-fi]:'u,.*t =3yoF Bickness 10 mm is 82 shivan 2

in figire. Moz Lund arg t::-.edunrl the displacerents at node 3 ars 1.05

A0 mm and -1.014-167% mm noxand v dircction rEspoctively.
Dielermine the element sifdses.

P
G om
DY M .
: -
Il __.-"'--
o
-"-..-
-"---.
i
O
by Obtain the sirin-nodal displaceinen| relationship for one dimensional 0k
Ynear element, .
a3 ol 3
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