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B.Tech. Sem. Vlltb Mechatronics

External Examination December 2013
9-t'{.C 1CL Robotics

Q1
(a)
(b)

(c)

Time: 3 Hrs
Instructions:

Marks:70

(i) All questions are comPulsory.
(i1) Answers to two sections must be written in separate answer books'

iiii; arro*. suitable data if required but state them clearly in your answer-books.
(iv) Figure to the right indicates firll marks.

SECTION _ I

Answer the following Questions.
state and explain various aspects tlat justify the needs of Robots in industries.

Define Robot as per Roboiics Indushies Association. Discuss the differences between
polar arm and articulated arm configurations.
Define & Explain diflerent robot capabilities'

OR
Qf Answer the following Questions.
(a) What are the costs involved in the calculation ofpayback period for investment made on

robot?
(b) Write short note on robot application in space application.
G) How many degrees of freedom can a wrist have? What is the purpose of these degrees of

freedom?

Q2 Answer the following Questions.
(a) Give design consideration for Mechanical Gripper.
(b) Explain iirportance of duel gripper over single gripper in machine loa{ing /unloading

application.
(c) Figure 1. show mechanism of mechanical gripper calculate the gripper force Fa for Fg:

30 N.
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Q2
(a)
(b)

(e)

Q3
(a)

(b)

(c)
(d)

OR

Answer the following Questions'
Describes different path control, normally used for robots with examples'

A vacuum gripper is t" b"";t;G;;-i" ft*art flat platen elass in an automobile

windshield plant' Each o'u* *li*'r'"ts it ;cJ.;g; tfuon cip will be used' and the

diameter of the suction 
"up 

i, iri.*. deiermine the negative pi".r*" required to list

each plate. Use a safety factor of 2 in calculation'

Explain Edge-detection algorithm for Binary h4ages'

Write answers on following (Any three)

The second joint of a SCARA manipulator is required to move from 0: = 300 to 1500 in

5 seconds. Find the 
"t 

Uic poiy"o-ial to geneiate the smooth trajectory for the joint'

$/hui i, th" **imum velocity and acceleration for this uajectory?

Listanddescribedifferenttvp.'or*otionwhichcanbeimportedtorobotmanipulator
for haveling from one point to another'

ilpf.ir etJftit.cture oi a computer-based intelligent robotic manipulator'

Compute the are4 centroid, #;;; and orieitation of the binary image shown in

Fig.2
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SECTION-II

Answer the following Questions'
Explain wirh derivirrg mat ix relution for the following along with importance of order of

multiplication of matrix'
(1) Roll, Pitch & Yaw rcPrcsentation
(ii) Euler angle rePresentauon

The end-point of a link 
"f " 

;;;;;;is at P : tz 2: 6-\r' Tht 1j1{ t t"q:d -b-vL9:
;;;;;t;;rh"n by -180o 

"t"ti 
ltt own rv-axis' and finallv bv -90o about its own v-

axis. Find the rerotting r'o.oglil;;;;;;;;ii;n matrix and the frnal location of end-

point. 
OR

Answer the following Questions'
ila n"""iA f"t*e frnematics solutions for the 3 DOF SCARA Robotics Arm'

ixpliin lH notation and derive equation ofDH parameter'

Q4
(a)

(b)

Q4
(r)
(b)
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Q2
(a)
(b)

(c)

Q3
(a)

(b)

(c)
(d)

OR

Answer the following Questions.
nlscribes different path control' normally used for robots wilh examples' , -..- -L:r^
;-;;;; gripper is to be iesigned to handle flat plaren elass in an automobre

windshield plant. Each pfur. *iig'"{' f S kgs' A. single suction cip will be used' and the

diameter of the suction 
"up 

i, iist-. dJtermine the negative pressure required to list

each olate. Use a safety factor of2 in calculation'

Explain Edge-detection algorithm for Binary Images'

Write arswers on following (Any three)

The second joint of a SCARA manipulator is required to move from 0z = 300 to 1500 in

5 seconds. Finil the cubic polynomial to generate the smooth tajectory for the joint'

Wfr"i it tft" maximum velocity and acceleration for this trajectory?

Listanddescribedift-erenttypesofmotionwhichcanbeimportedtorobotmanipulator
for traveling from one point to another'

;;1.i;;;[it.cture oi a,computer-based intelligent robotic manipulalor'

Comoute the area, centrold, asiect ratio and orierntation of the binary image shown in

Q4
(s)

(b)

Fig.2
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SECTION - II

Answer the following Questions'
Exprain with deriving matrix reiation for the following along with importance of order of

multiplication of matrix.
(1) Roll, Pitch & Yaw rcPrcsentation
(ii) Euler angle representatlon ^ - ..

The end-point of a link of u -*ip'iutot is at P : tZ 2. 6-11T ' THt li* i: rotat:d bv 99-"

"i"rl- 
,i"i., tfr.n by -180' uUooi itt own w-axis, and fiylly by -90' about itt oY" Y-

axis. Find the rerutting r,o,nogll'oot ttu*fot*"tlon matrix and the final location of end-

Poinl oR

Answer the following Questions'
i'ina n"n"tuf ftt*.se finematics solutions for the 3 DOF SCARA Robotics Arm'

Expliin DH notation and derive equation ofDH pammeter'

8
4

Q4
(a)
(b)
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aS Alc*r the futlowing Questions.
. (a) A Ech P : 3i - 2i + 5k is first rotated by 90o about x-axis, then by 90" about z-a.ris. 4

Fmlly, it is traslated by -3i + 2j - 5k. Determine the new position of vector P.
O) Fc fu 3-DOF maniFulator arm shown in- figure 3, assign frames and obtain the joint- ?

Iinlc prameter. Also, determine the position of the tool tip with respect to the base
frm€t0).

3

OR
Q5 Answer tle following Questions.
(a) State and explain laws ofrobotics. 3
O) Find out the final position of end effectors of Articulated arm forward and inverse 8

kinematics.

Q6 Write answers on following (Any three) tz
(r) Define types ofjoints, its degree offieedom, symbols and explain how different

combination ofjoints & order ofjoints made different shape of work volume.
O) What is Mapping? Discuss second frame translated with respect to first frame.
(c) Explain the terms

(i) Inverse kinematics
(it Joint & Cartesian space
(iii) Mauipulatabiliry
(iv) Dexterousworkspace

(d) Explain forward kinematics with block diagrarn.
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