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Automation and,Robotics

Time: 3 hrs. r:::' 
'r:l:'i' 

'''.,.Max' Marks: 80

Note: Answer any FIVE full questions, iho:b;ing ONE full question'fr'iltit each module.
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List the reasons used to undertake prbjects in manufactururg automation and computer -
integrated manufacturing. (06 Marks)

What is FMS? Discuss in ddtaillthe components of an,FMS. (10 Marks)

,oR
Compare the salieni fellhiies of automation types- (06 Marks)

Discuss the benefits of an FMS in brief. (04 Marks)
List the capabi'tittes that make a manufacfuring system flexible and tests of flexibility in an

input and output link.
(lu ruarKs,

Explain with neat sketch, indicating degrees of freefftn'. wrist assemb.,.Lyof robot. (06 Marks)mb1y,p

OR
lltllliiiiilp 

-

(10 Marks)

i) Cylindrical and ii) Jointed - arn coilfi$uration of a r-obot. (08 Marks)

b. Explain the follo:ryihg terms with sketches : ri,-11,11,"rr'

i) Spatial r.rfuiion ii) accura3y iir) nepeat4iimty. (08 Marks)

tli :.::.:::: 
.,.,,.]1.:,:,

.1.",,,0.' ,lL,ll:':'i1,, Module-3 
,.,.1 

'

5 a. For the 
''$flfing - mass - darypef,,System shown in:fi$Q5(a), derive the transfer function.

,i .,'1.,,,'.1' UR, ',,,,. ."'" rsril

Explain with neat sketihes, indicating joint notation scheme for 'r"

rKllrTrl
ii,rd+\'

- .'t,l

enco{erS':foi po sition measurement in robotic s.
'1itr,r:lir: 

: 
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,..,

,i oR
a. Explain with sketches, thqJ,bsponse curves in a second order linear system. (10 Marks)

b. Explain with sketch, hp-1,yr0,,stepper motors is used in robots. (06 Marks)

,':::' 

rq'r')

,,i",,,. Module-4
a. Briefly explaia fliefues of tactile sensors in robotics. (08 Marks)

b. With block diagram representation, explain the functions of a machine vision system.
(08 Marks)

(08 Marks)
(08 Marks)

..1,'';i!ii1,.., $flodule-2
Briefl. ' , 

plain the manipulatorjoinls of robot with r
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' .i.,Mo[ule-S " '
List the characteristic features *a .fr. f the future robot. ,, "'"' 19: Y'":tlDiscuss any two AI techniques fof"ionr-psenting knowledge. _..,. (08 Marks)

I 
'$ ,,. . t'"""

Explain telepresence and relaieJ.tbchnologies in the field of iobotics. (08 Marks)
Discuss any three searc[ techn'iques in problem solving- (08 Marks)
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OR;i;i'
Explain the major uses of sensor in industrial robotic$anh other automated manufacturing

:i,, ::; (04 Marks)systems. ,j,3tjil; n'

dxphin in brief, the steps involved in image pe.ooessi"g and analysis as applied to robotic
vision. , ,,",. 

i, .,"o,. (12 Marks)
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(12 Marks)

(08 Marks)

(08 Marks)
(08 Marks)
(04 Marks)
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Time: 3 hrs. ,',.\[ax. Marks: 100

Note: Answer any FIVE full questions, chiasing ONE full question from each module.

:;-,1!!111s ,,

Module-l::-
What is automation? Explain lpsic,elbments of an automated system. (10 Marks)

Briefly explain advanced aulopation functions. (10 Marks)
'ri lli iirr

'li .,il:r' .:!"

1..1'',r,, 'lli' 
|, 

OR .,=dl!,

What is the differenc6,:B'qtwaen a continuous variable and discrete variable? (05 Marks)

Defure sensor. Explalp common measuring sensgr${rsed in automation system. (08 Marks)
Briefly describq,,,1,$i three steps of the Analg,g;1o-digital conversion process. (07 Marks)

lll ',,ilit, ,,'ili:,;liiill:lliliiili

"il:t:,:i,,,,,1' .,r'r" ''\,,,r

.,,, 
''t''"',,,.'1" Mo'tll!.le-2

What is,,ah:,aiilomated production line?'Explain general configuration of an automated
produqfibia.line and its system confikuration. i0,.),,. (10 Marks)

Expleffistorage buffer in automatgd production line. . ,, 
,'' (04 Marks)

A 20 station transfer line has an ideal cycle time of Tr,;-"1.2 mins. The-.probability of station
breakdown per cycle is egualrrfor all stations and'?6"0.05 break do,pits/cycle. Down time
Ta : 0.8 min. Foieach o.{p}ig,,upper bound and lowgr bound, deterr4ffi','
(l) Frequency of lin$ib,tdps per cycle 

,,,,,,1;1;, 
iu*s,u#r

(iii) Line efficieucv"" ,,,,,,,,. ,*!ll'** (06 Marks)
.:,.:rii:r:r:. litli .::...::::...::.

OR
What are the.foiir automated assembli system configurations? Explain. (10 Marks)

"*;$l"matic identificati*f* data captur 

,,F 
briefly bar code and RFID,

(10 Marks)

.,;iiiilir 'i:,',i,i,,.' MOdUI6.3r i;.tt, 

-'i!iiifi!!1!!r

offi,t? Explain coumbn Robot configurations with a neat diagram.
: tla li-

,: lir:,,,,:,:+i!.

'ltriliii:1'r:i:

6 a. Explain different sens,or$'used in Robot.
b. Identifu the Robctio5"lpplication.
c. Write a note ?#"bff"rt"..

r11r
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': "odill*'Module-4 ::1*

7 a. Describe positions, orientation urro tl,iiltuted to piiq$piitator. 
-!11*1'I')b. Illustrate the interpretation used to map points*bdttrgeen frames as operators usmg

i**lrtr", and Rotation. ;i 11d (10 Marks)

,/j*fu*nrt
,+ .ff, h.''

oR, ;j

" $.. .1' !. .38 a. Write notes on: *;:i'dffir !,"1-l;;(1) Link descrrPtion &l* i 
" try

iO I,ink connection description g'+gs* .. ;s' (10 Marks)
b. fxphin Actuator space,;oinf spaprffi'Cartesian space *:gtFP example of PUM(fi'*fl;*,

,gl:'$l"*e tjr ,iu,lt{1;.

d"*,$jil*" Module-S ,iu 
'*

otprogramnp{pg&uhguug;od-.*p-luin!$e,[evelsof RobotProgramming'
*q$*:" 'si u-1,ffiliT'- (10 Marks)

b. List and explain r.q"&.m""ts of a Robot nt:_"'ffig Language' (10 Marks)

rsf,,.W' } ..,,.*,,,,, *# ps.
l0 a. What ut" ta8"#oblems peculiar to Robot Frogramming? Explain' (10 Marks)

;. nxfuio,C-"fr#l issues in oLP Systpmsli (10 Marks)- { -$t}v 
' i-"s,:r "",ftr-, s ' r',lr-"t',s,&?,. r,;'*e" ;fi"'"':t**rl.* 
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