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N.B. : 1) Question l{o. 1 is Conrpulsory.
2) Answer ary'f'EIREE elucsticns from Q.2 rc. e.6.
-: ) Figru'es to the riqhi indicate fir1l marks.

Q.l (a) Fit a straight .ljr:e ro the iirilou,'ing dam

fTotal L{arks: 8S]

1' l4e i:'4 loo l;: r8o isoL-_
(b) Calcul.ate Correlation coell-rcient befween the variables x aud y for the f,ollowirg

ic) Let ,Y be a. conrjnuous ra,.,Jom vin'abli rvith probabilif clenslff lurrcrion,

f(x)=|+t, C <x<3 Fin,Jkand(1 <x<2).

(s)

(d) Find the line integ-rai of if : xz i + xyj along line O p u,here,

O : (0,0) and. p = (j l).
.-3.-.

' (s)

().t

(6) 
i

rJ.z (a) A randoin varialrle x has the iollor,ving probabilit.v lunction

,(b) Proverliar F= (x +zy r't*z)i*(bx-3y-z)j +{4x* cy*zz)k is
solenoidar and find rhe cc'rnstanrs a,b,c if F is irrotationar.

...

,,, (c) ''trvatriate!,'fiar,*Jrerecisr(i)lzl =i 1ii;le-:21 =1 (iii) lz+zl=I.

Q'3 (a) I5::":"r. breaking ,tr.ngtt, of sreer rods is specitierr ro be I7.5 1in units of' i'000 kg) tq test this sample of 14 rocls tested & gave the fc,llowing results: 15,,i, 
1g, 

zt, ts,21, ti, ti. ts, n,zo, tet;;7, ; ,. ;;;*it ortr... experimenrsiguificaat? '

(b) use Green's theorem to er aruate I, tz*, - yn) dx + {xz * yz)dywhere c is: the bounda_ry of the region enclosed by the iines x : 0,y = 0, jr = Z,y = Z.
I (c) If heighi of 500 sttidenls are normally distrib,-rted wjth mean 6g inches and

sinr,dard r{eviation 4 inches, Finc the nuniber of students ha,ing heights (i)
grt:ater than 72 inches (ii) l:et,,veen 65 and ?1 inches (iii) ress than 62 inches.
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Paper / Subject Code: 41221 /. tringinecring $trathsnrati::s - IV

Q.4 (n)

{b)

\L,l

Q.;5 (a)

tb)

(c)

Q,6 (a)

.9J-e!p!gg.!IE r(

lx I roo lir
tr!r_:Lli

Use Gauss Divergence tleorerr: to e;yilr:ate ff .F. frds rvilere
F : 4xzt -.y2 j +- yzfr onj,s is the s,:rfac" oiifl. cubetbounded by
-y = 0, .y = 1, !:0, ! =.t,2: fi,2 = 1.
i;ird the i.itres cf regressior, ior the follc,wing dita to esrimatccot,.esponding to x = 155

(6)

v (0,,

Ji_L3t__ls"I-.E{__LqL J 6g_ l n I T i1{]El6lO,t9l;, possible [.aurent's .e4es e*pun5riiof iire tunctio n f (z) =
(r.t,.r.4 about. z = 0 indicatingregion of convergence.

I an"ecte.:
tea Tzoz ---

,,Affected

I'he sra::{;.'16 cieviation.fro,: hto ra:irrom sarnples of sizcs 9 anrr I3 ars i.99ancl I 9' can 
"rre 

sampies be regard as fuaq'n'rr-o." no*i p..reuir,,l'^ *,i,i,
sam!i stanrJard cleviar:rrn?(F6erzr(0.025) = 3.S1, Frrr,u;(,l.Oiiil;;;j'\"

^r-.j1--tj"-:'s 
Tt,eorem ro-eyaluate { F.df vl,here F =yt} zj*xk

and c rs ure.bound:u7 of surface;rz * y, = 7 _ z, z ) 0.
Jn an experltnent on i:nmunjzation cf catrre fro*r furrercr-ilosis the furox.ingresulrs werc obtaincd (use 59,o LOS)

10 120 r30 140 rso i r60 170 180
I 54 A1 66 ,0-rii ;e iss 89

lr4
,rtir-'

****+*+**'t*<*+***

(8)

(6)

{6)

(3)

Itnocuiated i I I ;

f;ii_r@t-ffii
H::XiI?Jare 

test to de tenn ine,i, *-*m.i*il J,-u.il e i n prevenrin e;

Ib)

(c)

A bag c',ntains 7 red barls and -1 brack bats ancr another bag contains 4 redballs and 5 black balls. One ball is ,rrr.i"*.a &om rhe first bag ro thesecond bag then a bajlis:dr.awn fr"mtjr"'r.J;ra bag. If this ball haiperis to
i* .*, Ursg Bayes' theorem t9, find th, p;;;b,I;,'il;;;ilil ill; *u.trzursfen'ed.
A car hire fi*n has 2 cars vi'hich it hires cl*t day by aay. The number oIg":ry11' for a car on eacJr a-v ir jirJbrrrJ,t'L porr.ron variate rvjrh mearr1'5', calculate the prcbabiliry of days un *lrlt 

*ro*e 
rrernaild is refuse d.shou, that F : (z4o + ri ; G2 + zr{li; i_ fsirr, ;';j;;* 

rlrunlu

conservative. Fitld scr,rlarpoteritiai such_that p'= VO antl hence, flnd tliewcrk^ dor,e by F in c;rpr.n.i"g , p*nlr;. ffi i,.r,r, ro (2.2.1).

(5)

(s)
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5E s€ro if I fi4e-p-h I l-nl Hl 2nLS
Paper I Subject Cod,et 41222 / Fluid Mechanics

Time: 3 Hours otal Marks: g0

N.B. : (l) Question No. 1 is compulsory.
(2) Attempt any tfuee questrons out of,remaining five questions.
(3) Figures to the right rndicates full marks,
(4) Assurne any suitable dara if nccessary and justify the same,

Solve any FOUR

A) Explarn velocity potenrial and stream functron.

R\ Calculate the werght dcnsity, density and specific gravity of one litre of liquidD) 
which weighs 7N.-1.

C) Define boundary layer and explain boundary layer formation. n t

D) State and plovc Pascal's Law arrd give sorne application.

E) Wrire a short note on Reynold's expeflment.

.€-. i

A) 't-he velocity vector rn a fluid flow is given as V : 4x3i - l0x2yj + 21i
Fi,d the velociry and .ccelcratron oli fluid particle at (2, 1, :l'at t : t.

B) A horrzcintai venturtmcter with iniet diameter 20 cm and throat diameter l0 crn
rs used to measure thc flow oloil orspecrfic graviry o.s. ih; Jr"hurg" oroii
through ventudmeter rs 60 litresisec. Finci the reading of oil mercury diiferentral
mallometer, Take Cd = 0.98

6) An o.il of viscosity 0 r Ns/m2 and relative density 0.9 is flowrng through a
circular pipe of diameter 50 mm and a length 300 m. The rate of fi'ow qf huid
through the prpe rs 3.5 litres's. Firrd the pressure drop in a length of 300 m and

.\also the shear s{.r'ess at the pipe wall,

B) Derive Euler's equation of motion and from that derive Bemoulli,s equation.
-t

A) Thc velocrry distributrorr in boundary layer is given by,
u= 1Y-'!Y'

. u 26 262' Calculate the followrrg
i) Displacement thickness ii) Momentum thickness iii) Energy thickness
iv) check rvhether the boundary layer separation o..rr., o, not.

B) The resisting 
{orcg r of a plane dunng flight can be considered as dependent

upon the length of ar'craft /, velocity u. aiiviscosity p, air de.rsity p, and bulk
modulus of air K. Express the functional relationship t.t*.*n-tt 

"re 
vanabres

and the resisting force using dimensional analysis.

rsf o sf )aLS

Ai rr.{o - 85e3(

Q.1

5

5

5

t0Q.2

Q.3

10

10

t0

10
Q.4

10
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Q.5 A)

Q.6 A)

B)

360 iitres per second ot'water is flowing in a pipe' Thepipe.is b1'!V, 120"' The

pipe bend mea$res ,UO';*" i+0 mriand volume of the bend is 0'14 *l: Tfi!

pressure at the entran.*lt f: kN/ln2 and-th-e' exit is 2'4 m above the entrance

lection. Find the force exerted on the bend'

Derive an expression for velocity disuibution' dislh-alee qer unit width and

,fr.rr r*., when laminar flow between two parallel frxed plate'

A honzontal plpeline 40 m long is connected to a water tank at t end' and. 
'.

;l,J;;ffiJ"[v. *to &" ;r*;ph.re, at th.: o&ei end, Fqr:the {irst 25 m of its

length from the tank,,r*-pri" r;iio mm diam er' and ils diameler is sudderrly

"riirgJi"-too 
**. nlii,gnt of water lev-el in the rank is 8 m above the

center of the plp". Co"SiO"titig all losses of h^ead which occurs' determine the

."i" "fi"* 
d"ie f :0.01 for'both sections of the pipe'

.,i
Writtj a short note on (anY two) '
i) Newtonion and Non-Newtonron Fluids'

ii) Streamline and Bluff bodies'

iiii,*d;Joi*;;id. iio,',po't theorem \

Paper / Subject Cod,ez 412221Fluid Mechanics

{. * {c rt r.*,l( * 1' t :f * * *)k* rk'l' * >l' ik d(

,,. "' 
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F€r.Q.e tsloslzozs'

@, P. code : laoASMg
Faper i Sutrject Cod,e: 41223 / Kinarnatics'of Machinery

Duration: 3hrs , {Max Marks:80]

N.B.: (1) Question No i is Compulsory' . .

(2) Attempt any three questions out of the renraining ftve.
(3) All questions carry equal marks'
(4) Assume any suitable data, wherever required. but justify the same. Assumptions

made should be clearlY stated.

(5) Illustrate the answers wrth sketches, wherever required.

I ,Attempt arly FOUR t20l

A Classify Kinemattc parrs with suitahle example t05l

I v B Illustrate with neat sketch band brake and state its applicatrons. , [05]

C Classify gears rvith neat sketch and explain the law r:f gearing, \ 'i'[05]

1 cycloidal gear tooth profile. t05lD Dil'ferentiate between lnvoltrte and

E How Peauoellier's mechanism convert$ rotary motion into straight-line motion, i05]

2 A Thq:orankOAofamechanism,asshol,.!inFig.,rotalesclockwiseatl20,4p.m.Thq [12]
ler.igths of various links are: OA: lOfffirn; AB = 500 mm;AC: l0Ofim andCD' l
= ?'50 mrn. Find, Velocity of point C ; Velocity of,slider D ; and Ang.ular velocities
of thc links AB and CD. 

,,,.

, .,,{1,
,Y Y-).'{* - 

"ri
30

, c ".. - ----".,. , ,1.....; ....._*.:. :.J.i:.! -G.4 i

T 
-'-"' '-*r"

\-.
' :"t45' l 'ga;r"
"a \

B Explaip the concept of centrifugal tension in case of belt ririve and derive its i8I
equirtiair and also state its et'fect on power transmission.

? a List the rnversions of the srngle slider mechanism and explain the working of the
r:scillating cylin,ler engine mcchanism. t8]

Page I of 2
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Paper / Subject Cod.et 41223l Kinamttics of Machinery

A quick return motion mechanism in whic,h the ctrril'ing cra.nk OA rotates at 120 ",' [10]

r.p.rn. in a clockwise direction. For the,position shown in figure , determine the

magnitrroeanddirectionoftheacce1eiationoftheb1ock.D;ant1theao.gular
acceleration of the slotted bar QB.

"",r*" tp,ry.*
r.,a-.

-,.'+

\LJ
,,^*,-,,"',.d

l'
i

1S* rerr i-..
*..,

tJ*'- 
^,,^.t q%"' :,!)u -ulh&1*,r\. A..r/ a..s_4

\.,,_,,6

A shaft rotatin! at 200,{,p.m. drives another shaft at 
_30! 

r prnr..and transmits 6 k}
through a !elt. The belt i; I 00 ntm wide and 10 mm thick. The distance between tlre

shafts'is +rn fne srqaller pulley is 0.5 m in dianreter. Calculate the strCss in the'belt,

if it is .1, an openlielt drive; anel 2. a oross belt'drive. Tg$e- q = 0...3',' I.

L pair.of zo. iult oepttr invblute spur gears having 30 iil :0 teeth respectively of

*ndrrt* 4 mm.are in meSh. The smailer gearrrotates at'1000 r.p.m. Deterrnine ; 1.

SJiding velocities at engagement and at disengagement of pair of a teet'h' and2'

contact ratio.
A cam is rotating at 200 rpm operate a reclpeQatlng roller Follower of radius 2.5

cm. The least ralius of c-am is l0 mm, stroke*of followel1 is 5 cm. .Ascent takes

piace by unifoim acceleration and deceleration ancl descent by"simple irarntonic
'motion. 

Ascent takes place by 700 arrd 4Fscent furlne 500 of.cam r"otation.

Dwellbetween ascent and descent 600. Sketch displacement, velocity, acceleration,

diagrafr, Indicate the rnaximum values pf veiqcity and acceieratio-n and smte the

nafure of curve.
Obtain an expression for the length of q ptrain. t8l

Eiun eplcyliic gear train, an aflIl carneg [wo gears A and B having 36 and 45 teeth [10]

."rp".tiveiy. tf lhe arm rotates ar I 50 n.f .m. rn tlle anlrciockwrse direction about the

,"ot . of the gear A which is fixed. ddtermine the speed.of gear B..If the gcar A

instead of beinii fixed, rniikes 300lr.p.rn. in.ihe .clockwi,se direction. what will be the -
speed ofgear B.".{-* -^ o:-- - 

A -*.--g -- . 
\

: 6. ;$.;fui*- i'"".-..","ry-*- j
: 

-""'_'* 
" 

t''t1a. 
..,,,,'

il
.*t:i$$-S,'{r{
,,i,:it':* i
l+++*it

A i t0l

[1 0]

lt21,

i10l

A

B

6A

B Classify cams and follower and explain cam terminology'

xr.:t,k*)f{r*{t**tf
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Durertion: 3 Hours

Q.1
&

b
i\{irroring.

f

Q.2 a

b

Q.3 a

i:,:'

b.

,...]

:,.1 ,

fi1.22?

N.B. (I ) Question No.l is Compulsory

1'2) Attempt any three questious out of remaining liVrc questio:lii.

(4) Assurne suitablt data, if required a.uid statei,f.clearly. ''

', Page l of 2
X822YFts,EO7DX822YFEEO?DX8z2YFEEO7DX822YFEEO7D

li rx .i'

"*,."...,' lvliix. Markb::80

t?,01

l10l

tsI
lsI

I10I

Pnper / Subject Code: 41224 / CAIDiCAM

' i"}; '':.. .,''' . .i'.'
Solve ANY FOUR ...:,..'
What is the significance of'CAD/CAM in theprbduct l.ife cycle?-,'.'"
'Wihat are 2I) transformafion matrices fbr i) Tianslation ii) Rotation iii) Sealing iv)

c f,ist the advantagesi'.disadvantages, and;dPPlicatip,qi of MRI"scan' 
:

d Explain at least 5 Standard G and M codes need to be included in the beginning
and ending of any gener4l program.
Exprlain basic steps in rapid prototyping proiess.

\

Explairf ::'workinli principle, uppffiio.r, advantagei'-'& dis,ptivantageS' of ,[rO1

StereolithograBhy Apparstus (SL.A)

A,tiianglle p'QR tras its,virtices?(0,0), Q(4;0) and R(!,3)" It isrtJirnslated.,by 4 units
in X diri:ction and 2 urrits iu Y direqtion. It is then rotated by 90 degree in

.:.anticlootr(wise dirqcl)on about the new ptrstion,,pf point BlFind the, rtices of'the

ii) \Yhat are the apptrlcations of 11D solid:CAD model.

'Write a€NC patt,prr:gram using G .and M cod€S for coniouring a.eomponent as

shown in tolloiring figure having thickness iS *ry.Assume suitable data if
needed.

R,tE



Q.4 a

b

Q"s
b

Q.6 a

b

-..,b'

i."; :. ."' ...

Expiain thg r;ignifJcance of medical scan datp;$ biomediaalm_odeling Ho$are .,.'fl0]
medical scan Jata acquired and processed for firrther analysis?

,4. Ilermite cubic spline is def'rneri by points (1,1) ancl (6,5), having tangent veotors' [10J,.

as (g,,,tr) and (-tr,g). Firra tt" coordinates of the mid-point and slope at the same point. . ''r'

i:lxplain the worl:ing o1'Cotre Bearn CT with its advanmges and disadvantages. tt0l
W*te a inanual part prograrn for the finishing the following component as shown ' Il0l
in figure. Illustrate the rieaning of each cqde usg4,tnithe pro.gyam and-tii.b tool . '.r ..1

*o.r,-^"rrt by showing the tool path. Assume suitable data if needed,- "

ftffiii"1
I

i

a.)__,-riti
rHtr,,

,,, :'"' ,' . ,

!. ..-- -'l'
li$..o,,;ir'.,"

h!
ii*,r.1rt1

ry
t0

+tt

,(I:*str,.s
i;....r,it

:* -f

:1r

!:.q::.+:}Tm:
r,..:".,i.1i19

1St7

Paper / Sutrject Cade:41224 / QA'DiCAI}I
't:

and LOM iu of theiiteJIIls

{-rj

.,-.' Page 2 of 2
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SE N\(iCa lS<^ rv I R tq I f flZozr l"t-os-.zo>s
Paper / Subject Code: 41225 / Industriril'Electrofiics . '.r:

i:i: 
i ri.-''' 1"" .. : ..r..:i -'Time: 3 hours , :::: r' 

;111 Max. Marks: g0 :

Note : 1. Assume suitable data if necessarr.,'t:' ,,- 'll'- ,-,,.' 

tt" .r:,r''' 
- ,,'l't'- 

' 
,,i!'"' . : .

2. Figures to the right indicate full marks : .i.
3.QuestionNo.1iscompu[sory.]:::....'........
4. Solve any three out oi tfre temainin$five qr"siior* 

. 
. 

-, .. ' , -. ,: 
," .'l

C Implement ba+ib'gate usi.ng NAND'd.ateu fuPtt,IuEIIt Uatttj ga[C Us-tng I\ANIrii"gaIe "],,,,, ...:..., ,.. , :ti 5: ^ ,

D Explain need:bf digital io analogue converiion r ' " S .,,1

5'
,.. ,,'

1-V

,lo
.. "L0

_:.:: ' I

A,," Whal.do you uoderstand $'a Digital bircuit? Eiplain following terms regarding t0 'i

digiial circuit
l. Logic level i. Nosie immudty 3. propagati ion delay 4. Fan outy 4.,8

B Explain in detail fiist order low pass astive filter. : ,! 10

-::6 f+ptuio Pogitine and Negative feedback g-fopen loop configtriadion of an op- 10

Ql. Solve any four .

A Draw and explain tr,tiin.a V-I characteriffcs of zener diode ' 5 '

B List the impo*ant eharacterj3tic of ffiarator ,,,,"""' 1.,' 1 -.:'r'

E Draw ande>iplain ffivalentcircuit of.41 Op-AmB -..
''I '" ..., .,.::: r 1i... : ,._. :,i: 

- ....i,

6t. i.':' _i..' :.j .^;,,. i ,:' 
r.,

A Clqdiifu types.6f loads ori the basis of timsddration .l,,:," .:.t,i,'

B n4$tainin-ffirnrnctionalblock:diagr"url;?rvlirajp' --:r

f'
;

Q3,":t:t:
_:--.. 

::' ::r.:!'

,,t,i ,.i.::i ;Amp ....... ,-r::, -,.:,i ..: ., . 
,.1 '

,]

;,;i' .i.i.' B -,:,.1'5smpar|S'on of SeR and TRIAC .-i - lr' 
",:,1 r il:: ..",-:,, .::..':. ,,.,, .l,,,, :it ' ,, ,. :,...:-

10

;;i ,.,,, A pxplain single-phas#idge in.i,Erter opgliliion with neat circuit diagram and 10 \. .,. \,.i i ,'i; '

B. : Explaih'conskucirbn and.e$hiacterisjics of pa*er BJT I0
=:"' '+t ' "' ' tt' t::": :"t''

,,,ii,;' ,O'e. ,.,....1 
' .,li ' .',"' ...:

. A triplain GTO. How does it differ from ari'SCR. :,
. r 

. ..r,:: B ,.,'Comp*e Morros.t;ible and A'Mble Mpfiivibrators
.,,:

,10
10

..'.lll,' rr5j .;r , :' .:

' , 82457 page 1 ofl
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