Write down the aﬂvantages fronic:
Differentiate between conventior : and
Wntedownmenamesofc

- What is counter? ? "
What is A.C. Servomotor? 7
Define Actuator. )
Give any two examples of mechatronics systems curr@afly used now a day.
Define adaptive control Ty s

Explain block diagram of CNC machine %

Explain building blocks of chasis of car as a .res{ult wheel moving along road

s
s
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SECTION B
s M Attempt any ilir-e ¢f the followinF: 10 x 3 =30

II.  Digital to analog converter 2
Define sensor. Aiso CXp]al? the push pull sensors and capacitive- proximity
sensor
What is stepper motor or stepper servomotor? Write the advantages and y
disadvantages of stepper seryomotor. P
Describe the stages of mechatronics design process

Explain:
‘/ 1.  Anzalog to digital converter
c
d.

Explain: ‘ -
5, 1.  Flexible manufacturing system ;
II. Challenges in mechatronics preduction unit

21 Aftempt any one part of the folloa\fing- 10y 1{-1&' |
{aj Wnte down the few cmmplcT of mechatronics systems in industiy
(b xplain the term inversion of! mechanism and different types of mechanmsms
used in mechatronics.

_.Maymwt of the fo
" ww‘*m




(a) Determme transfer function :
(b) Perform frequency response analysis

6.  Attempt any cae part of the following:

(a) Discuss in detail the design of pick and place robot in perspective of
mechatronics system design. | '
Explain the automatic car parking system in the context of mechatronics

- Attempt any one part of the following: “ 10x1=1

\,@f Explain
o 1. Autotronics
;I Bionics 6,
. "II.  Avionics :

) Exlain

I Computer integrated manufact uring

Il JIT production systems |




Attempt all questions in brief.

a) Explain the phenomeno of serTorte
-k menon : me
b) What condition must be satisfied in order that 2 pair of spur gears m
velocity ratio? e

¢) What is Tredgold's approximation about the formative number of teeth
d) Sketch ncatly the work ng dxawing of bevel gears in mesh. .
¢) What is a herringbone gear? Where they are used?

f) Explain the terms used in helical gears (a) Helix angle; (b) normal pitch.
g) Write the equation for the efficiency of the worm gear with .

down the condition for maximum efficiency. =

h) What is meant by hydrodynamic lubrication in bearings? -
i) Explain the terms as applied to journal bearings (a) Bearing characteristic number and
(b) Bearing modulus. .
i) At what angle of the crank, the twisting moment is maximum in the crankshaft?

Explain.

SECTION B

2. Attempt any three of the following:

a) What are the various{ terms used in Hydrodynamic Journal Bearing? Explain cach
term with neat sketch. . _ :
b) The load on the journal bearing is 150 KN due to turbine shaft of 300 mm d&
running at 1800 rpm Determine the length of the bearing if the allowable be
s 1.6 N/mm2, and amount of heat to be removed by the Jubricant per mi
P the bearing temperature is 60°C and viscosity of the oil at 60°C is 0.02 kg/m-s and
the bearing clearance is 0.25 mm. -
¢) The bali bearings areto be selected for an application in which the radial load is 250
N during 90 % of the time and 7000 N during the remaining 10 %. The shaft is i€
rotate at 150 rpm. Determine the minimum value of the basic dynamic load rating I¢
5000 hours of operation with not more than 10 % failures. e .
d) A pair of helical gears with 35° helix angle is used to transmit 17 kW at 12000 rpm ¢
the pinion. The velocity ratio is 5:1. Both the gears are to be made of
of static strength 12 N/mm?. The gears are 20° stub and the pini
wweth. The face width may be taken as 12 times the module:

e




uired to transmit 11 kW at 5 RO
reduction being 3:1. The shafts are inclined at 6
 a pressure angle of 20° and js to be m f cast

Static stress o?gma. 'l"_‘:?;ear ;‘ﬁ: be made of cast iron with a static
MPa. The tooth form factor may be taken as y = 0.154 — 0.912/T¢, where Tt is

formative number of teeth. The velocity factor may be taken as 3/(3 + v), where vis

the pitch line velocity in m/s. The face width may be taken as 1/4" of the slant height
of the pitch cone. The mid-plane of the gear is 100 mm from the left hand bearing and
125 mm from the right hand bearing. The gear shaft is to be made of colled-rolled
steel for which the allowable tensile stress may be taken as 80 MPa. Design the gears

and the gear shaft.

Attempt any onepart of the following: 10x1=10

A worm drive transmits 20 kW at 2500 rpm to a machine carriage at 70 rpm. The
worm is triple threaded and has 60 mm pitch diameter. The worm gear has 85 teeth of
6 mm module. The tooth form is to be 20° full depth involute. The coefficient of
friction between the mating teeth may be taken as 0.10. Calculate the tangentia! force
acting on the worm and axial thrust and separating force on worm. Also calculate the

efficiency of the worm drive.

|
A four-stroke diesel engine has the following sbeciﬁcations: Brake power 7kW;
- Speed 1500rpm; Indicated mean effective pressure 0.35N/mm?*;Mechanical efficiency
80%.Determine: 1. Bore and length of the cylindcTz. Thickness of the cylinder head;
and 3.Size of studs for the cylinder head.

Attempt any one part of the following: | 0x1= !‘.
“fhal are the materials used for Sliding Contact Bearings.A journal bearing 60 mm is
diameter and 90 mm long runs at 450 rpm. The oil used for hydrodynamic lubrication
has absolute viscosity of 0.06 kg/m-s. If the diametric clearance is 0.1 mm. find the
safe load on the bearing. ' y

b) A single stage helical gear reducer is 1o receive %powcr from a 1440 rpm, 25 kW

ction motor. The gear tooth profile is involute full depth with 20° normal pre
'Ihehelxx angle is 23°, number of teeth on inionpi;h 20'l:hn§(:hensw
| a:g:madelof steel with allowable beam stress of 90 'M'-P'a-
1en the gears for 20% overload carrying ¢ W

and wear. (b) If the incremental




£l

3.

aj Ewpl.ai.n the problem of Power Theft in detail. Why people pilfer energy? E'

Aumt_du-qnwﬁm_-m brief.

What are the sources of energy?
. Explain Menace of sower theft.
Expiain general principle of power 1. zasurement.
Explain global energy crisis. ' '
Wi Jo you mean by limit switch?
Explain why electricity is the most convienient form of energy.
Expiain energy audit.

Explain DSM pianning.

Explain customer accepia.. .

What i= t*e tuiure of Indian power sect

SECTION B

Attempt auy three of the following: - 10x3=30

6) Explain how power theft is done in E!cctromechanical meters by bypassing meter and

¢) Explai

d) Explain ihe nation and international Fxperiences with the DSM.
¢) Explain demand site ‘management stre t‘egv is plannlng and 1mplementamm

by insertion of film into meter
n general principle of energy measurernent and write a detailed note on 1
planning. | T

|
SECTIONA_

Attempt any one part of the followig:
(a) What do you mean by securiiy seal and anpering in W

can helps npreventpowerthe T e
Wtat do you mean by electricity loss and harmonics? Explain its




en " uy one p‘art of the fﬂllawing:

Explam the concept of DSM and its evplilicn.

~ (b) Explain power theft in electronic n'1=1cr;‘ by printed circuit board and
- circuit tampering. - -




; briefly amncemhydmmttmmcm R-X
What doy ! mdm’stmﬂhv the term ‘under-reach’?
What type of protective device 1s used for the protection of an altemator
of its rotor?
‘What is magnetizing inrush current?

Discuss the fenergy balance theory of arg interruption in circuit breaker
Define breaking capacity of a circuit breaker.

R -"'""-;1“- oo o

SECTION B
2. Attemnt a(ny three of the following: 0x3
a DlscusIs the work: 'ng pnnmpie tvpes and applications of thermal relays.

B Taoliit moooed anie Jistdnce characleristics of three tinpedance relaying

kSt
units used for £, 11 and 111 zone of protection.

s What it carrier current protection? What are its merits and demerits?
d. Discuss the protection employed for the field winding of the altersiator

against ground faults. S
e. Discuss the operaiing principle of vacuum circuit breaker. What are s =

advantages over other circuit breakers?

|
| SECTION C

3 Attempt ?ny one part of the following: 10x1=10

a  What are the vanous types of over-current relays? Discuss their area of

applications _
b Explain what you understand by primary and back-up protection What

re the various methods of pruviding back-up protection?

4. Attempt any one pavt of the following:
4 What are the different types of attracted armature type relays? Explai

y are noisy.
hat are the different types of amplitude comparators? D

inciple of rectifier bridge amplitude comparator.

_ any one part of the following:




What 15 unit protection? Disct 1SS tl;
protection.

Attempt any ene part of the follow

a. What are the differeat methods
their meﬂts and demernits.

¥ Explam the terms: re-striking v
Derive expression for re-striking
voltage. inductance and capacitan

Attempt any ene part'of the followi

EF R,

“a. Discuss the protection emploved against loss of excitation of the alternator

b. With a neat sketch, discuss the dift.frential scheme for bus-zone protection

e phas

ing:
ot testing of circuit breakers'f Dxa‘.uss‘

CE.

5
-

compartson schieme of carmer ou

10x1=

ult&ge. recovery voltage and RRRV.
voltage and RRRV m terms of svstem

o
1g:

10x1=

o~




Attempr al qm:stwm't-n
4 Wha diy N amean by |
K DiExpiam thermal mechidimsn:
<) What are the propuities of ¢
d  Explain npple voitage

ey E\piama smlple voltz

rief.

N PEaLess of l.‘{a{&ﬁ*
of Breand iy | diel
omposite d:elcctr.‘h’*?
vith tull waye rectifier
doubler circuit.

What is Hall generator.
1) Explain dc amplifier ci
1 What do you mean by E

uit for resistivity measurement
Istuptive discharge voltags?
|

SECTION B

2 AﬁEmpf any thrco Ofthe fﬂl]r)“ |ng : 10x 3= m ‘
ay  Exploin the phencmenon of treesue ard tracking in \ol:d msulating matenals under electnvil
Phow does o lead et -“g'.'f,‘;lk-‘ll.!.-.-|"

b Fxpia varons thes atexpisn: bieskdovws mcomnmercial hiagud disledt e

bV s N Dasie principic of elecostatic machine? Explain Flecurostatic generator
di Laplain now a sphere vap can be used to measure the peak value of voltage What are the narar
and factors that influeice such voltage measurement?

ei  Explain difterent hroh voltage test performs on HVDC power apparatus.

SECTION C | i
3, Attempt any one part of the following: Wx1=10

(g)  Explain Paschen’s law  How do vou account for the minimum voltage for the bre
under a given ‘p N d’ condiion?

(b) Explain Streamer theory that explain breakdown in gases. .
4. Attempt any one pari of the following: 10x i =16
ta)  Explain the gencration of high frequency ac voltages and derive the relation for o
= voltage in terms of efficiency |
th)  An impulse ;_!enéramr has eight stages'with each condenser rated for 02 ut an
kV -The load capacitor available s I nf Calculate senes resistance and

resistance needed to produce |2/50ps impulse wave What is the

voltage of the: geieratnr. if the charging voltage 1s 115 volt

i Attempt any one part of the following: o
(4)  Explam the congtruction and wo.rk-in'g_ of an electrostatic
voltage also gives its merits and dements.
Give the systzmali rrangemm of an im




pta one part of the fahawm,g
Cxplam partial discharge tests on high voliage cables. How 13 2 fault i the fﬁ
%umtted in this test
o) S \,}iat*"“hn method of fmpulse testing ot high voltage ! pnsformers. What .8 §
nrocedure adopted for iocatny the failure
Attt any one part of the followiag: 5 | GESES | ,."
L Wit aze the differewt tvhes o1 fusstine shunts gsbd fon ppulse  CURRSRE

measurcinent” Discuss they wertstand demeiits
2 + i A ' ! 4+ - ! . : ¥ ~ ~ - Y L
() Describe Moia's arangement for measuring high dissipation faciors i ih= low

frequency range




SECT

1) Atem pt all parts of the ivilowing; :
(a) What are the uses of PMAC motor?

(e) A hybnid VRSM has 8 main poles wh: i

if the rotor has 30 teeth.
if) How does sw:itched eluctance motor difh:
(g} Do w the torque speed characteristics of’
(h) Why centitfugal switches are provided in

induction motor’
Compare Perma
mofor

(e

|
SuT

2) Attempt any three questions of this section.

a) Expiain the construction. principle of oper

motors in detail with circuit diagram.
b) Describe the operation of brushless dc na
2} Explain the torgue versus stepping rate ch

range”
d) Elaborate the construction a

e) Discuss about the principle of operatl

3) Anempt any one 0 the following

duction mote

{a) Expk yin why a |-phase in
Iarger shp less efficiency
_fheﬂ;enn dxatrcvealstha!a

“-i'N::_ A

(b} During plugging operation of a wound rotor induction moiaor ;

kL resistance 1s mmdmtoﬁiemtarcm it, why?
(e) Vgim are the applications of PCB motc
(©) Write the four differences between stepapr and conventional moior.

Fer from synchrorus reluctance motor?
to twe phase AC servomotor.

(3) What are th= advantages »f Constant p-¥

nent maguet brushiess :)LC motor with Permanent magnet synchronous

nd torque speed characteristics of two phase AC servomotors.
on of a universal motor.

CPATION-C

and more nois

have 5 teeth each. Calculate the s&pm

most Single phase induction machine”
er and constant torque controls in slip ning

TION - B
(3x10=30)
ation, characteristics of universal and repulsion

tor drive and explain its advantages.
Flractf'nsucs of a stepper motor. What is the slew

as compared 1o 3-Phase inducts



npt any one of the following

. Derive the EMF and torque e‘quatiori of pe ent magnet synchronous

fpetion motor and show how

) Explain the principle of operation of linear i
- from AC series motor? B

?A&anpt any one of the following: \ (1X10=1
a) Explain the operation of the different types ot stepper motor. Compare them with
applications. | '
b) Discuss the following in brief about operations|:n Switched reluctance motor: -
(1) Method of rotor position sensing (1) Sensor less operations
| .

|

6) /Attempt any one of the toliowing: (

a} What are the important features of a hysteresis fynchronous motor? What are its

- applications”
- b) Describe the construction of double cage three phase induction motor. How
from the slip ring and deep bar induction motor*?

any one of the following:

a

- a) Explain the construction and principle of operatian of shaded pole induct
 with torque-slip characteristics and the applicaﬁcﬂ\s

_ u
Describe how can speed of a slip ring induction njmor be controlled b




