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Student Exam No:

GANPAT UNIVERSITY
B.TECH SEM. VII - MECHATRONTCS ENGI|IIEERING

REGTILAR EXAMINATION NOV/DEC - 2OI4

2F'.IC-7A2 ROBOTICS
Total Marks: 70

Instructions:
l). Ali questions are compulsory.
2). Figures to the right indicate full marks.
3). Answers to the two sections must be written in separate answer books.

4). Assume allnecessary data.

Section:-I
Que:-1 Attempt All .

(A) Find general lnverse kinematics solutions for the 3 DOF Cartesian Robotics Arm'

OR
Que:-1 Attempt All.

I)raw fi'ame assignment and obtain l)H parameter for each ioint link. Also find the [081
(A) forward kinematics model tbr following configuration.

iB) Which iire the ditlerent causes for existence of mLrltiple solutions of ioint variatrles'? [04j

Que:-2

Explain in detaii.

Atternpt All.
Find Forr.varcl kincmatics of Spherical Robotics Arm. 106l

T'he homogeneous trans;fbrmation matrices betrvecn fi'ames {i}-{j} nad {i}-{k} are [051
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OR
Que:-2 Attempt All.

Que:-5

Que:- i l

(A)

(B)

* 
u::rol P = 3i '2i + 5k is first rotated by 90" about x-axis, then by g00 about z-axis.

Finally, it is translated by -3i + 2j - 5k. Deiermine the new position of vector p.
Explain DH notaiion and derive iquation of DH parameter.

Que:-3 Attempt Any three.
(A) What is mapping? State any one case of mapping.
(B) Write a short note on screw transformation.
(C) The end-effectors of a robot is rotated about fixed axes starting with a yaw of -rcl2,

follor,ved by a pitch of - n I 2. what is the resulting rotation -it i*?
(D) Give Detail About Fundamentar rotation Matrices.

Que:-4 Attempt All.

Que:-4

(A) List and explain in brief robot co-orclinate systems (Cartesian, Cylindrical, polar,
spherical & Revolve svstem)

(B) Define degree of freeiom. ixplain degree of freedoms associated with a robot wrist
with a neat sketclr.

(c) write down difTerent clesirable features of sensors in robotics.

Attempt Alt. 
oR

{A) Detine stability, accuracy. repeatability ancl compliance of a robot.
(B) List and explain each olrject descriptor i'machine vision system.
(C) Write short note on'fouch senirors
Attempt Atrl.
tA) Write a short note on CLID carnera.
{B} [xplain a vacuum cup gripper.

Attempt Atl. 
oR

!:{) List the application of. robotics. Explain any one application with neat sketch.
(B) $'rrite a short note on optical encooers.

,{ftennpt Any three.
(A) Architectr"rre of Robotic r,ision system.
{B) L)ompare a robot rnaniprilator r,virh human hand for their capabilities.
(c) Expiain compCInents required for RoboticsiMachine vision.
(D) Enlist Robotic applications in which end elfecter is a tool.

Que:-5

EFiI) $F PAPER
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