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Student Exam No:

GAI.{PAT UNIVERSITY
-B.TEL-HSEM.vu.nnncI IATRoNICSENGINEERING-- - ' . -

REGULAR EXAMINATION NOV/DEC - 2015

zMC-702 ROBOTICS
Total Marks: 70

Time:3 Hours

Instructions:
l)' AII questions are comPulsory'

2). Figures to the right indicate full marks'

3) 'Answerstothetwosect ionsmustbewi t ten inseparateanswerbooks '
4). Assume all necessary data'

Sectigp; I

Que:-X AttemPt All.\'-- 
(A) dnlst Robotic applications in which end effecter is a tool'

(B)Explainconstruction&workingofvidicontubecamera'

(C) Which are uses of sensors in robotics?

oB
Que:-l AttemPt All.

(A) Write short note on Touch sensors'

(B)ExplaincomponentsrequiredforR.obotics/Machinevision.

ici what is physical constriction method used in the gripper.

Que:-2 AttemPt All .
(A) List and explain in brief robot co-ordinate svstems (Cartesian, Cylindrical, poiar'

sPherical & Revolve sYstem)'
(B) Write a short note on optical encoders'

OR

Que:-2 Attempt AIl.
(Ai Write a short note on CCD camera'

(B) Discuss the different factors which are considered for the gripper selection'

Que:-3 AttemPt AnY three.
(A) ExPlain a vacuum cuP griPPer'

(B) Define stability, accuracy, repeatability and compliance of a robot'

(C) Architecture of Robotic vision system"

(D) Write the tluee laws of robotics'
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Que:-4 AttemPt All'
(A) For the 3-DOF

Section - ll

manipuiator ann shown in figrrre. assign

Also, determine the position of the tool
frames and obtain the joint-

tip with resPect to the base
link parameter.

frame {0}.

allacilrflH wrlsl

"iffnl a;(l$ 4i

Joint h:;i$ 1

td.; i.e it ilf wrtut are the coordinatescrf F with *'Pt::TI'fl,':*':l'
i**.,;f thr it*inf nume is rotated by 90o about z-axis of the fixecl fi'ame'/

QB
Que:-4 At tempt  Al l .  ^*  . .  r ,  .  nr \n  D^r^-  A,  

l12 l

(A) Derive mathematical formulation of kinematics of a 3 DOF Polar Arm, and obtain the

orientation and position of tool point P of the joint variable vector is Q:[9U" -45"

@

(B) Find seneral Fol-^td ki-n**atitt mttt f"t tL. 3 DoF SpirericalRobotics Arnt'

Que:-5

Que:-5

Que:-6

Find generat Inver.se kinematics solutions tbr the 3 DOF Arliculated Robotics Arm'

OR

Inverse Kinematics of RPY wrist'

AttemPt AnY three'

(A )Theend .po in ! ' o fa l i nko fa rnan ipu la lo r i sa tP= |226 ' . ) , i .The l i nk i s ro ta tedby90"
about x axls, rnen by -1g0. about its oiun *^*it, and finatlv bv '90" about its owll v-

axis. Find tlre resulting homogeneou, t,un,fo,]nation rnatr.ix una tn. |rnal location of

end-Point'
(B) Wfttllt *tpping? State arly one case of mapping'

Ei Explain Inverting A Flomogeneors Transform'

(D) Derive ttre 'otutiin matrix ior rotation about X -Axis'
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