
Paper / Subject Code: 53104 / 4) Robotics Ddle-ffst)1

( 3 Hours) [Total Marks: 801

N.B. : l) Question No. 1 is Cornpulsory.

2) Attempt any THREE from remaining questions.

3) Assume suitable data if necessary.

Q1 a) Detine Robotics and Explain its classification. 05

b) Describe Robot Reference Frames. 05

05c) Describe Robot Kinernatics.

d) Explain various Robot Applications. 05

Q.2 a) A tiarne F rvas rotated about the y- axis 900, follorn'ed by a rotation 10

about the o- axis of 300, follorved by a transiation of 5 units along the n-

axis , and f-rnally a translation of -1 units along the x- axis. Find the total

transfonlation matrix.

b) Describe D-H Representation of Fotu,ard Kinematic equations of robots. 10

Q.3 a) A fiarne B l'ras translated a dift-erential amount of Trans (0.011 0.051 0.03) 10

Units. Find its new location and orientation.
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Finct the nerv location cf point P(1.2,3)r'relative to the ret'erence fiame

b) Explaitt Inverse Jacobian in detail. l0

Q.rt a) An object is subjectecl to the follor,ving tbrce.s and mometrts relative to 10

the reference fi'ame. Attachecl to the clbject is a ttame. u,hich clescribes

the orientation and the location of the object. Find the equivalent forces

B,E, crT) c5o,rn-161 ccgs4sJ
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and torques

B:

the cument tiame.

Fr : [to, o. 5. 13, za. o]x, ].l.rn

I rad about y-axis follorved by l0

the given frame B.

Q.5 a) Explain B{JGl, BUG2 and Tangent BUG algorithms and compare them 10

in briei.

b) Explain the concept of robot motion planning.

Q.6 Write shorr notes on any TWO

I ) Generalized Voronoi Diagrarns

2) Wave-Front Planner algorithm with example

3)Trapezoidal Decomposition with example

b)

acting on the object relative to

lo.tot 0.7t)7 o 2-l

I o 0 r sl

lo.t0t -a.707 0 3i

L 0 0 o rl

Find the effect of differe ntial motion of 0.

differential translation of [ 0.1, 0, 0.2] on

B- [,, o r tol
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