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Time : 3 Hours \'_‘ \' , A-.fu‘M:lrks _:-80 ]

N.B: 1) QuestionNo. lis compulsory ;—* ' ) . o ‘
2) ,Attempt any three ques‘tlons out of remaining ﬁvc quesuons by Loy
3) Assume suitable data ‘wherever necessary but Jushfy the same

4) Figures to the nght ‘indicate Marks

-~

Q1 Solve any Four ~ S ) R (20)-
1. Explain with neat sketch and example types of constramed mouon
2. State any Five'CAM terminology = S K. ~
3. Companson of Cyclmdal and Involute toolh forms o =
4. Classify.various types s of brakes™ Sy . ‘
(@) 5. State and explain DAlemberts® Pnnc1ple,
- 2 (a) Fig 1 shows a mechamsm in @‘mch OA= =QC= 100 mm AB —QB 300 mm CD 250

mm. The-crank OA rotntes at umfom speed of 150 rpm in clock~wnse dxrectlon Determine

the (a) velocnty of slnder at D (b) angular vclocmes of lmks QB and AB (c) -rubbing

~

velocnty at the pm B wh:ch is 50 mm. in dnameter - - (12)

@

:‘ ' .:;‘ | f'g 1 -:_‘ i
(b) Denve the cquatlon for dmwmg cxact«stralght line-using HAR’I‘S mechanism (8)

Q 3 (a) Ina Whntwonh qunck return motlon as shown in F1g 2 OA is a crank rotating at 30
rp. m. in a clockwnse duectlon The dlmenswns of vanous links are: OA = 150 mm; OC =

100 mm; CD =125 mm and DR 500 mm Detem\mc the acceleration of the sliding block

R and the angular- acceleranon of the slotted lever CA. (14)
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(b) With ricat sketch explain elliptical trammel > S il (6)
.»:—' n e e ‘\‘ — o v ~

~ —, P

,\“ . o O o\ I n~n - J f“. . \
Q 4 (a).Two involute gears in mesh have 20° pressure angle: The gear ratio is 3 and the

number of teeth on the pinion is 24. The teeth have-a module 6f.6 mm. The pitch line velocity
is 1:5 m/s and-the addendum equal to one module. Determine the angle of action of pinion

and the maximum velocity of sliding:

“(b) A leather belt is required to transmit 7.5.'}“(‘\’ from\n‘;b\ﬁllcy 1.2m in diamétér running at

(10)

250 r.p.m: The anglc;-e:1\braccd?i§' 165° and the coefficient of frictig;h bclwcg:n‘tlie belt and the

N\, |

pulley i 0.3. If te safe working stress for the leatlier belt is 155 MPa, density of leather I

—

into'account.

—

Mg/m” and lhiﬂu\‘css of belt.10 mm, d_é;ci-minc ﬂ]é{\l’idth of gh?belt taking centrifugal tension

(10)

=:Q 5 (a) A-roller follower is opéfatcd by'g;f‘hnifonn;i‘_otating caiﬁ.‘ The follower is raised
through.a distance of 25 mm_in 120° rotation of theccam, remains at rest for next 30° and is
lowered during further 120° rotation of-the cam. Th\;? raising of-the follower takes place with

. o b
cycloidal motion and the:lowering .with

uniform® acceleratipn and deceleration. The least

radius of the.cam is 25 mm which rotates_at>300 rpmi- Plot displacement, velocity and
-Acceleration-curves and find the values of th@haximum‘-—}?clocity and maximum acceleration
" during rising and return stroke of the follower. a7 (14)

(b) Classify various types of chains with suitable cx\amples - (6)

Q 6_'(\:\) Two shﬁﬂs A and B are co-axial. A gear‘_é“(-SO teeth)“i‘s rigidly mounted on shaft A. A

compound gear D-E gca:rs with C and an internal gear G.\D\has 20 teeth and gears with C and

E has 35 tecth and gears with an.internal
“the shaft-axis. The .compound gear D-E.
keyed to the shaft B. Sketch-the arrangem

assuming that all’ gears havé the same mo

gear G. The gear G is fixed and is concentric with
ié‘mountc_dibn a pin which projects from an arm
ent and find the number of teeth on internal gear G
dule. If the shaft A rotates at 110 r.p.m., find the

speed of shaftB. | : (10)
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(b) State and cxplam Kennedy s theorem ks B A5)
( c ) Class:f)a kmematmpmrs with, suttable example ) =y “(5)
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Duration — 3 Hours ‘tﬁ*r; _:‘):?— e Mark_s-}‘\s'()
N.B.: - (1) Question No.l is compulsory o : ) 3
(2) Attempt any Thrcequcstlons out of r remammg ﬁve questlons ES Loy
(3) Assume suitable data:ﬁ ncccssaty\nnd jusufj' the samé. ey ;‘;‘\f .
X > S O Q' g .
Ql. Answer all questions, & \Q‘ ,Q\ -‘:‘\" 2 o) ? —~\ =
A) What are any foiir pmame&s& used to s\éléct a semlconductor devnce” :S:' 04
B) Derive the output equation of Full w’ﬁ?e controlled rectifier: usmg SCR -y - 04
C) Explain the;Workmg ofVoltage foll‘ower or Buffer using- OPAMP ;? 04
D) Descnbe.Sbt Reset(§R§ and Tr;gger(‘]") fhp\ﬂop 5" \\‘ S -~ 04,
E) Explam with bloct*\dlagram thc role of rmorocontroll?r in an indistrial apphcatxon (\)3'!7 ’
w-. \\: \, -~ -": \\ X ,.‘;C' ._.;" 2
Q2a) Explauhny one power electromc switch 1 _ysmg construcnon workmg pnncrples and \f’.- 07
. apphcatlons \‘\"’ \ _\\. ~ . . B
Q2b) Draw and explain advantages of cloged loop speed control\cver open loop methocLof 07.--
\speed conlrﬂ'l in dc motor ‘Q < o iy sy o,
Q2 c),_ Draw VL&haractensﬁtlc of Dxac\and explalrQall modes of operanon‘ NI 06
\\ -Q ,9 .\ -—\ '\ ,.;_. - o
Q 3 a) Idenhfy and descnbe working of recnﬁer and mverter used i mac motor speed control‘ 07
-Q3b) Whatare sxmdarmes and-\dlfference.between SCR and GTO" = 07
"Q3c) . ﬁDescnbc w:th cxrcu:t@agram the‘iworkmg QPAMP as_a an mvemng ;mpllf' ier and non- 06
AN i~ o v:-, - o
8 mvert::g amphf' tfr}. —\\\:, rQ\C ‘{y_‘ -‘S '::?.
- Q 4 a) Dex@?op c:rcu&trsmg OPAMP for any\one mdusmal appllcation \;3\" 07
Q 4 b) Explam com;uchon a%!wld workmg bTICSSS tlmer Q‘q ' 07
Q 4b)- \c0mpare,:rrL and CMOS Iogxofamlhes 0Ny Y O 06
A m V‘ v \7' \;f.‘v é‘ )
_ Q 5 a) Enhs‘i any four dlgna] circuits ts used for_mdusmal apphcatxonskand explain working of 07
} : auy. one d:glt{l circuit. \.;ff“ —‘f‘ a9
oy Q 5b) Comparc agwe and passwe filters, > 07
~ Q5¢)d Exp]am m ). detail temperature measurement‘umng MSP~430 microcontroller. 06
)] A 2
Q 6‘5) Explam with bloa( dlagram\fhe basic ﬁmctlomng of MSP 430 microcontroller. 07
~Q6b) Draw and degcnbc the f)tkmg pnnclple of Senzo "Motor. 07
06

-\

Q6 c) Explam thh an appl:cauon the us&of pumps~and conveyor.
5 0
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%\ ?30.:} Q i OS 20 9_4‘
Time : 3 Hours 3;\ ) C\p >Marks : 80 N
' A oy A o L
N.B: 1) QuestionNo. 1 is comr:l lsory <~ Q R® g \\‘f' Al y
2) Attempt any three questions out oTremammg ﬁvc questmns oo :” QS
3) Assume suitable data ‘wherever ficcessary but justify the same - _‘\C’ a7
4) Figures to the nghhndlcate Mar s o~ e Pl e
IS N R S
N Y Ay N N/ oY
Q1 Solve any Four - RS S & o0 (20)- ~
1. Explain with néat sketch and example Types of constramed monon oy ') )
N -~ o \J
2. State any Five CAM tenmnology ,.}-. A~ J <
3. Compansoh of Cycloiaal and Involute tooth.fénns ~ e %Y S
4. Classnfy various types of brakes ™ T K \ & o~ el
5. State; and explain DAIember:s‘Pnnclple N ~ -~ o =
2 (a) Fig 1 shows a mechanism in Which OASQC = 1001 mm AB QB = 300 mm CD = 250° e
N S
mm. Tbe«:rank OA rotates at umform speca of 150 rpm in clock wise dnrectlon Determme -~

the (a)-veloc:ty of shder aL\D (b) angula: veloc\hes of hnks QB and AB (c) 'rubbmg L"
\_

’

vc\locny at the pm B Wthh is 50 mrQ\m dmmeters‘ “\K-" ,«:‘\ - (12)

— ~ P -

~ ~

®)

\_‘_" 3 Q 3 6) In a thrworth qulck return monon, as shown in Flg ‘2 OA is a crank rotating at 30

Y
p m in a clockwnse duecuon 'I'he dxmensnons of vanous links are: OA = 150 mm; OC =

b...‘IOO mm,-CD = 125 mm and DR 500 mm Determme the acceleration of the sliding block

-C\“ Rand't the angu]ar acceleratlon of the slotted lever CA (14)
E: b} \CJ'. .:' X “, b . ~
;:\ ’ A.«—w\ - \..;v' B
AL ~ ) % .\ N
i~ (N - — ~
o N ‘ A N
= S ’l: S \i“’
Y SO & > el
N ;\"/ VA ,._‘.:' Ron
A N L ‘\l’ 4 Q\ Y \\f‘-_‘
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:\ _""‘" . oy _-.--.
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Paper / Subject Code: 41223 / Kinamatics of Machinery™”
N el >
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All dimensions in mm. »
<% - U - / o
& o A ~
N % A ~ A >
> figz & ST Ae
% L0 ~ (Q )

O\ N
(b) With giéat sketch explain elliptical trammel A .
g bl mngel o7 O g &

Al

NG
N

e
Oor
%

I

glg‘:-:fhe gcay._réﬁio is 3 an ‘the .~
6f-6 mm. The pitch line'velocity

> . b .G——\ Q Al
Q 4 (a)-Two involute gears in mesh haveé 20° pressure an
number of teeth-on the pinion'is 24. The-teeth have-a module
is J:5 m/s and-the addendum equal .t\d one modulE. Determine the ang]e”of actiomli'bf pinion-. >
.and the maﬁxijhum velocity of sliding: Fnd -\\\ ey > (1(}))\:39
C_(b) A leather belt is'rg‘q'uired to_transmit 7.5 kW from a;pulley 1.2-in in diaméter running at
250 r.p,m>The angle:'embmced;is 165° and the coefﬁd{ént of friction betweerfthe belt and'the
§ pulleyis 0.3. If 1he safe wo;l?mg stress ‘for the leather belt is 455 MPa, clg?fsity of ledther 1
= Mg/in® and thickness of belt,10 mm, détermine thé Width o
ad Ao N

f the'belt taking centrifugal tension
= into’account._’ s N i ST (10)
DA ~ D~ N Sy 2= —~
S AT S d bydSuniform
o N Q5 (a), Avroller follower 1s operated by«,z'f'unlfonn:r’ptating caf. The follower is raised
-~ througha distance:of 25 mm_in- 120° rotation of theccam, remains at rest for next 30° and is
' lowe\r‘éﬂ during ,fﬁrthcr IZO{::o'tation oEt_he cam. Th? raising p\ﬂlhe follower takes place with
O cycloidal motion and lhc\:;lowering_.\y;m unifogtﬁ‘ acceler{gion and deceleration. The least

. radius of the,cam is 25°mm which rotates at*300 rpm- Plot displacement, velocity and
v ~dcceleration-curves and find the values of the\-maximuq]f\?‘clocity and maximum acceleration .
N (14)

- ' ‘Qduring rising and retu?n stroke of the follower. R Ry
= (b) Cla\s?ify various types of chains with suitable exam les .- (6)
N < . ~ () "

S~
—

L\T:' /b L -\\‘ ‘1',/ \\\- ‘\.\
R Qﬁ"(;;) Two sh.a'fts A and B are co-qxjhl. A gearC (50 teeth)is rigidly mounted on shaft A. A
7 compound gear D-E gears with C and an interndl gear G. D 'has 20 teeth and gears with C and
emal gear G. The gear G is fixed and is concentric with

NI 'E has 35 teeth and gears with an’int

T the shaft-axis. The \compound ‘gear

> keyed to the shaft'B. Sketchthe arrangement and

D-E‘is‘mountefi"(\m a pin which projects from an arm
ﬁ‘na‘ the number of teeth on internal gear G
ates at 110 r.p.m., find the

—~ v ~
N assuining that all gears have the same:module. tIchc shaft A rot
o~ ™, - A .
AN speed of shaft B. oo Q iy (10)
- \\ WH T N e N
S R R O
-‘. Pl ‘%\ . - \\ .-%-: ‘:r: 9
2 Qe N s
S . » ’ \. ) \ 4" 4
~ qug ve ‘, \.‘ N e
O Ry BN S
g O AL S} W, >
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T EECY o S N
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=~ Paper / Subject Code: 41224 ! CAD/CAM ,;_‘. ' . 2
S.e.|
€] Sews. 17 [ Mleatyf Play. 2024 & &
A;Q,ﬂ‘ . A ‘ "‘ &
Duration: 3hrs : o Max Marks 30
: (1) Question No 1 is Compulsory .E?" oy .\.}.q'ﬂ ‘ < W
(2) Attempt any three questions out of ihe remaining five. o e & re
(3) All questions carry equal marks; _» N "} 2 X > al,
(4) Assume suitable data if requtred and statc Il clearly X Y ’
1 Attempt any FOUR ~ o - ~ (20}
a Whatis the Stgmﬁcance of CAD/CAM in the product life cycle, and how does it r'vj
contnbute to the desi gn process" f\w \u > ) S
b What are the pnncnpﬁes behmd Constructtve Sohd Geometry (CSG) and _-.t‘ ,",;
. Boundary Representanon (B-ch) in sohd modelmg” Provnde example of- thetr :,_‘
apphcatton LS o C ) B s_r‘ .
,A “~ Q. ~ N “ ™ B
c \What is the_‘Homogeneous Coordmate system, ~and how does it facﬂttate e o
2 geometnc transformattons in computer graphtcs‘7 ~ A o —
ALY A & ) Y NG 2 ~-
°d  What, are the transformatton matnces for Pure \_\\L , f‘ ALY ‘7;?\
»—: |)b“2D rotatlon about ori gm it) 2D, mtrronng @ X axis, iii) 2D sheanng @ X R\‘“‘
N S axis, iv) 3D rotatlon @ X axis; v) 3D scalmg with SX‘ Sy & Sz as respectlv&
a% _— Scalmg factors > & R A N >
o - N ~ AV A~ e
: Q@ Explam the components and functtonahttes ofa machmmg center &
A &
a oo Exp_laln the socno cconomtc aspccts of Vutual Manufactunng How doethrtual
N ~\
- % anufacturtng contrtbute to cost reddctlon product innovation, and sustamable
N r‘productton practmes" o Q? cr {-“
mand A\ ) \\‘ -
-» | 2 \:a Reﬂect a tnangle ABC A(2, _) ‘B(4,6) & C(Z ,0) about a line 2y x 4=0. [10]
' N e Determme (i) the: concatenated transformatton matrix and (n) coordinates of the
oy (\\\“" verttces for the reﬂected trlangle ._: \," P %)
, i’) - G " \
o) b - ‘Explam the charactenstlcs of the Bezxer curve and plota: Bezier curve having [10]
AV ;1‘} conu—o]\pomts as Po (l 0), P (3 3), P2 (6 3) and P3 (8 '1). Take a step size of
N A 02 (8 o~ = oy A
> g ' ‘-\ il ) "&\'
o 3 a Explmn the pnncxples underlymg Computed Tomography (CT), Cone beam CT  [10]
= X _}\ (CBCT), and Magnetlc’Resonance Imagmg (MRI) How do these techniques
; dtffer in terms of thcu' appllcattons in medtcal imaging?
vy 4 J) Explam the sngnlﬁcance of medtcal scan data in biomedical modeling. How are  [10]
“ ,‘.? ‘ medtcal scan data acquxred and processed for further analysis?
J (:; \“_" ) R \
iy - ke %" g
" L ¢y Q>
Y . lr\l\j\} o &N ~:j
R ' (" (=
- 56628 > Page 1 of 2
§ "o N o )
O . A e
& 7 X1118Y2BB60CX1118Y2BB60CX118Y2BB60CX1118Y2BB60C

Scanned with CamScanner



NN ey A _.\.7 \ - \‘.v|_‘ i Y/\‘I'
S y A IR S~

Paper / Subject Code: 41224/ CADIQAM R
\ N, JY A
l i 0N o A= FS ¢ .
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4 a Write a manual part program for the ﬁmshmg the following componenl as sho

in figure. Illustrate the meaning o of éach code; ‘used in thc-progmm and the tool \

tral“format for. programmmg S

movement by showing the tool path.Use the diame
RS.0 o 2 S
R3.0 K, S ol

R3.0 R13.0

E'J,

wn™ [101 >

15.0 B
40.0 . , .
““ C

\': P ~
o~ A/ p _: g .
—— - } a0 O

> U e L <. Py N N —
b In the context of manual part programmmg, =~ o ~~ =-7[10]
N \t‘— ’_{ ) ~ \\'

\—‘ \\\ -

« N '-\

\S\. Explam— S e
QQ‘ 1) At least 5_ Standard G and M codes need to be- fncluded ifi the begmnmo
> and ending of any general progmm ~ Q,
leasbhny one canned cycle 2

N
oy
\‘-

V2

&%
\“ i) A samyle manual program using at

f\
[

5 a?Explam tﬁe Selectwe"Laser Sin
pnncnple and key components

paﬁs produced” Qg

b ~Compare SLA SL
pnncnplcsmld capabilltles

»
Q
A Q N

tenng (SLS): process, mcludmg its workmg
How does-SLS compare to other additive

manufacturmg techmques in terms of mnterlal compatlblllty and complexity of
‘—" \'h

4 \

—

}

S, 3D anmg. FDM and L LOM in terms of their working

Y

Iy ) ol

\

)

- a

=
&

\
Define Virtual Manufactunng and disc

uss its s:gmﬁcance in the modem

bjCCthCS and scope of Virtual

mdustnal landscape What-are the pnmary 0

\
> Manufactunng”

o AV
)| DlSCUSS the Eotentlal challenges
Q

-

A

v ‘Manufactunng

-

—

C
S _2) ‘Explain! the concept of Feature-base
' - Modelmg in CAD/CAM systems

“~
,-\\
~

and: hmitations of Virtual
\,

‘\

d Modeling and Constraint-based

(10]

(10

(10]

[10]

Y
~S

S
- \:\ . _ .,_,\‘ %
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e

> Page2of2
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Paper / Subject Code: 40425 /J'hlld Mcchanlcs I e ) a7

. S.E| Sem-T /C Sclneme /7‘/[Ctj Qinl _l;.g:':'

’\ < N 'y % > 2
. '\ = — ' 2,1 2
Duration: 3 hour RS - = 'Marks 80" ;\.",
o~ ) AN A ..,_ o~
N.B. 1) Question No.1 is Compulsory A.:-_;" 7‘—}" ,~'T _t'j:’ S
2) Attempt any Tllrce qucstlons from rcmamlng qucstlons. ) ol
3) Assume suuablc d'lh where rcqulrcd nnd clcarly state the samc. AT
) = o ~7
4) Figures to thcxnght mchcatc full marks A R A __?
& F oy & F S
Q.1 Attemptany F our o~ .\,‘ \\,‘;‘ o ~ ._/'f* (20)
a) Derive an express:on for the equwalcnt size of the Plpe to replace the plpes in =X )
series. ;: o o8 ¥ 8 - i A
b) What are the important| Character:sucs of Iamlnar flow? lee the examples a SF
¢) Writea notc on Turbulent Boundary layer on‘a Flat Plate ,.‘.. \;:J‘ é’;f
d) What tgmeant by boundary L@er" Why does it Increase with dlsfance from_the N
upstx‘eam edge?:" Q\ v & S“ S o R
\ ~ N \,;- S p
c) Stafe practlcal appllcatlons of the momentum equation. ,: A e =
Explam prmcnple of dlmensmnal homogenelty -and Check: dlmensmnal A
\homogenelly with example - o A S 2
\ ‘- i 9 <: t.\ ; \i\' . '\\' N ‘.':

Qz.a) Two‘Sharp endcd pipes of-dlameter 60mm and l20 mm Jespecuvely, ~each of . \(10)

-~

<o

LN
.

b lenEthlZOm are connectred in parallel between “two reservoxrs Whlch have 4
dll’ference Qf level of 12m. If the Coeffi cient: of fnctlon for each plpe is (4f) Q. 32

-:’ Calculate-the rate of- ﬂow for each pipe and & also the dnameter of a. smgle plpe.100m

\H long, ,Whtch would -give the same d:scharge" If it w:re Substltuted for the ongmal

~
~
N
. \ . "'\ ‘A‘ﬁl —_— v \{\

twoynpes = o L S NG
b) Tvzo reservolrs Sare connected by a Lpe line con,sxstmg of, tWo pipes, one of 16 cm (10)
wjlamcter and’ length 8- m"and the ather of dlameter 23 e’ n and length 20m length.

‘If the dlfference of water levels i in’two reservonrs is 6m. calculate_ the discharge and

:\v draw the energy gradlent lme CI‘ake f—O 04 3 ‘:S

.;) " “v % \ 24 , e :-'—._ \-\‘:\
\ Sy . >

Q3.2) Explaln the phenomenon “of water hammer Obtaln an expresslon for the rise of (10)

~pressure when the ﬂowmg water m ‘a pipe is brought to res“t by closing the valve

[N
. \,

graduall 2 o Py g
\b) Oil of: specxﬁc gravxty 0.82 lS “pumped through a honzontal pipeline 160 mm ina (10)
T dlameter and 25km long at the rate” of 0.016: ‘m¥s. m¥s. The pump has an
eff iciency of. 68% and reqmres 7. Skw to pump the Oil. i) What is the dynamic

-vnscosuy of “the 0il? n) ls the ﬂow‘lammar'? ot
O

'"Y \- . \ ‘\}/ '\ '

Q4 5) A 16c07 dlameter~P|pelme Carnes a dlscharge of 0.28 m*/see calculate for the wall (10)

—

—

S
3 ‘/’ “\_, ,,_\ ..\:
""' _:"_1 .:Q)
56444 S o Page 1 of 2
1 h B
‘x‘.g Xl N
- 25 XI1118Y01B449X1118Y01B449X 1118Y01B449X1118Y01B449

Nt shearétrcss and helght of roughness projectlons N=0.75X10® m?/s, £=0.025.
b) For the veloclty dlstnbutlon for lammar boundary layer flows given as— —-(y/ 5) -

(10)

»"-:\ coefﬁctcnt of drag (CD) In terms of Reynolds number.
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oY N
) fdenSIty 1.3. kg/m with:; a (10) ~

2mis movech a Statlonery air o )
oeffic Gients of drag v and lift ace '0.2 and 0, 8 respectthly e
N

The, Powcr .
e drag forcc 'iii) 'I'he rcsultﬂnt rorcc iv) e

Q.5.a) A square plate of side
velocity of 60 km/hr. of the c

""~,

Determine i) The lift force ii) The
required to keep the plate in Qc\;tlon :—x
b) Bend in pipeline convening \\water gmdually 0.8m: to 0 4m d;ameter deﬂects flow, ‘(10)
through angle of 60°. At\a‘rger end the gauge Eessurc is 172. 1875 kN/m"Determmé \3:?
the magnitude and diectxon of force exertcd\‘on bend )\When no ﬂow ii) Wafer ::'_"- )
flow is 886 Us. \‘3’: St«,‘ 9 _\~._ .Q’ ‘\;} ' _::" ;‘::"
AN Fas > N o ool ~d =
Q.6.2) i) Write a short note on Froudc s num@r > :L_‘"'- ‘:\ :(5) \\
ii) What are tﬁ‘e appllcatmns of Model testing. - ‘g -\ 5:\ 3:5’ . %) c*
b) The effi c:ency n of a'f‘an dcpends on densux P, dynamlc wscosnty p “of the ﬂuld (10)3/?'
AngulaeréIOCIty co*“dlameter D"dtscharge\Q Express the effi clency nin tcrms of _;‘\0 \?‘:
Q7 | , < C
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Paper / Subject Code: 41225 / Industrial Vlectrunies /

S-E)71ech | Sero U //’/a/ 97

0.2 2Ly
| Duration -3 Hours ' P A SMarks - %)
N.B.: - (1) Question No.1 is compulsory.

(2) Attempt any Threequestions out of remaining five questions,
(3) Assume suitable da!a if necuury and jmlnfy the same,

Q1.  Answerall questions, N . : ) -,
A) What are any four paramctm u'/:.d to selict 2 7/~m|amdu1m device? - : 04
B) Derive the output equation of Full wave controlled rectifier using SCH. .04
C) Explain the working of Voltage follower or Luff"r u*sm,g OPLMP. LN T s
D) Describe Set Reset(SR) and Trigger(T) flip flop. o ‘ 04, -
E) Explam with bloclr d:agram thf- role of mxcrcr.xmﬂnll;-r in an md,x*mzl zpplicaion 04

Q2a) Explam any one powcr clecuomc swm:h usmg construction, wor‘nng principles znd -7

. applications. -~

Q2b) Drawand cxplam advantagcs of closcd Ioop spwd control over open lmp method of 07
‘specd comrol in dc motor.

Q2 c), Draw Vrchamctensnc of Dxac znd cxplam 41] mod., of opo-raum » 06

o~ -

Q3 a) ldcxmfy and dm:nbc workmg of recuﬁer and mvencr used in zc motor speed control. 07

,-_AQ 3b) What are similarities and difference. between SCR and GTO? ) ) o7
-~ Q3c¢) - Dcscnbc thh circuit diagram thc workmg OPAMP as an mvenmé “zmplifier znd non- 06

—_ ¥ mvcmng,amphfcr, ~.:' ;‘ o L
A._'_'- Q 4 a) Dcvc”lop mrcunt’ usmg OPAMP for any one mdusmal appllcauon : 07
> s Q 4b) Explam constructxon and working of IC555 umcr _ '3 07
7 Q4 b) Compare TTL and CMOS loglc families. A - gl 06

. Q 5 a) Enllsi any four dlgnal c1rcuus used fcundusmal appllcanons .md explain workingof 07

L any one dlgltal circuit. - A N
= '“Q 5b) -Compare actwe and passive filters.~ S
Q5 c) ‘Explam in ) detail temperature masuremem using MSP 430 microcontroller. 06
‘" Q 6 a) Explam wnh bloc}' diagram the basic funcuomng of MSP 430 microcontroller. 07
\ Q 6 b) Dxaw and describe the working pnncnple of Servo Motor. 07
' Q6 c) Explam wnh an apphcauon the usc of pumps -and conveyor. 06
55998 o ¢ " Page 1 of 1

i
.

N S X1118Y0163DBX1118Y0163DBX1118Y0163DBX1118Y0163DB

Scanned with CamScanner




0
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Paper / Subject Code: 41221/ Engiqccring M‘uthemnhcs -1V

Lco E/LJ@/SE -mechlsem- _ZZ/;'-E-Sc'é:};I?'-"/%[_‘-"m -.L—E'/m“)’-zcr | ;';

,"-' r‘ I y - “\.

o ‘A - <
St L7t ; ~
A it o) v

. " - & 2 >

N 7 Ll

- e, A4 t
54732

et L7 T <%
(3 Hours) R SV Ry _“[Total Marks: 80]
B.: 1) Question No. 1 is Compulsaf& \‘:‘A :\‘ iy o =
2) Answer any THREE questnons from Q2to Q 6. e A (\-* Lo %
3) Figures to the nght mdlcate full marks - %
Q.1 (a) Fitastraight line for fo!lowmg dala'- : ) _ &)
X [s |6 [ T8 Jo Two-Jir | - )
Y [l [14 J14 1512 |17 |16 “ ~ T s
(b) LetXbea connnuuus random vanablc -with probabdlty densxty functlon (5
fQO) = kx2(1 =x), 0gx<1 7 Ny A —~ S
Find k, mean and vanante L' 7 e ,
(c) Evaluate f Zdz whcre cis umt mrclelzl = 2 T Ny )
(d) Can it be concluded that th&averagc llfe span of an Indian i is more than '70 (§)-
: years, if a random sampleof 100 Indmns has average life span of 71.8- years
—with standard devmtxon of 8.9 yezlrs‘7 ¢ o’ -

. ~ -,
\ . —
- \ G s - Ngs . -
. 2\ '. o .,_‘ aw (L2 v

—— -

Q.2 @) The probability of an ltem produced by a. certam machme will be defective i is (6)
e 0.05.1f the produced nems are sent to. the market in packets of 20 find the

7 number of packets contammg at least.2 defectwe items in consngnmcnt of 1000
el packets. A

¢~ = Fa A P , -.j‘
3 (b )" Evaluatef dzwhere c 1& |z — 1| -\1 A ’ —~’ (6)
(c) Obtain'two lmes of regressnon and coeﬁ'mcnent of correlauon ®

. x[62 [64- 65 J69 [70- [71 |72 74
A Y] 126 [125 [139%[145 [ 165 |152-180 |-208
~ Also estxmate Y when X=73. \: = s

! S
Q. 3 (a) Cnlculate Com:lanon coefﬂclent bctween the vanables x and y for the following (6)

L data " .:.:\‘ % g
& A[X 107720 T307T40 [30 B
~Y |35 [42 |55 |60 70

(b) Find the‘work done-in movmg a particle m the force field
F = 3xyi— 5zj + 10xk ~alongx = £ +1, y =2t%,z =t from
(221)to(588). ?

(c) ~The sizes of 10000 items are normally distributed with mean20cm and standard (8)
~ deviation® 4 cm. Find'the expectednumber of items having size:

1) betwecn 18cm and 23 em, u) above 26cm,

(6)

WG Page 1 of 2
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a’ o

Q 4 (a) Following result were obtained- f'rom two samplcs each

(®)

(©

different populations A and B

Population A B
Sample Size | 20 d7
Sample SD | 60 -.|'50

-, —

Ag'

Given (F(0.05). 2 =221 ford-o.f.16 and 19)

Use Green's thcorem to cvaluatcf (2x% — yz) dx + (x? + yz)dy whcre c

T

e

F N

N <Y L ¥ TG B
. - 4

e

‘drawn from: two “(6)

Test the hypothesis’ tlmt variance of A grcater than variance of B:-

-

t‘r = .-\,

is the boundary of thesurfacc cnclosed by theJmcs x= 0 y =0, x =

2,y=2." g

Find aleoss:blc Laurcnt s scrlcs expansion of the funcuon

(z) —l about z=0. .-

z(1—- z)(2 z)

L

:\ ?

A

WVN
-

—
\ N

"
'.\.

~

4 s
)
-

6]

S
;-
A

- _t'_

Q5 (a)- The sales: data of an-item in Six: shops beforc& after a- specml promotlonal (6)

R SN
~,7 tampaign is as follows-

\

N

\'_'\0’) Usmc Stoke’ sT Theorem cvaTuate f P_-drwhere E'."— yi+ Z]\+ xk andc

1s’i5e boundary of the surface of x2F y2 =1z,2> 0.:
(c) < The theory predicts the proportton'bf beans in n the four groups A, B, C

N

A

W)

‘\

-~
~

Shops \'\

A

B

c D

E—

F

Before campaign

53

28 31 |48

50

42 .

|-After campaign

.58

29 30 |55,

S

6

45

,"'-

."'\
,\.

~

avd .\.,

s

,'\

e Can the campalgn be judged to be a success: -at 5% level'of sxgmf cance‘7

l

- (©)

VD (S)

- should be 9:3:3:1. In an experiment among 600 beans; -the numbers in the
four groups were'882 313, 287 and 1 18 ~Does thc expcnmental result

support the theory"

—
N

N

-._ -

/\L

A0

K
-

Q 6 (a).. A newly cbnstructed flyover is ltkely to collapse The chancc that designis  (6)

" faulty is 0.5. The chance that the flyover will collapse if the design is faulty
is 0. 95 otherwise- it is 0.30. I the flyover col]apsed what is the probability

that it collapsed because of faulty desxgn? ‘
\ (b) Three fair coins are tossed. Find thc expcctauon»and the variance of the 6)

\
~—
.

PANY

r

N

K ‘Tfumber of heads. Also- find momént gencratmg function.
* Show that F= (nyzz)z + (x? 232 4 zcos(yz)) j+ (2x%yz + ycos(yz))k  (8)

is conServatwe -Find scalar: potential such that F = V@ and hence, find the
work done in dtsplacmg a particle t’rom (0,0,1) to (1,m/4,2) along the

‘ stralght lmc

——

/&'
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