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SECTION A (30 marks)

S. No. Marks | CO
Q1 Explain why homogeneous coordinates are required in modeling of robotic

manipulators. 5 Co1
Q2 Discuss the parameters for a link for kinematic modeling? Which of these parameters

are variable and which are constant for (a) a revolute joint, and (b) a prismatic joint? S CO1
Q3 Discuss the procedure of assignment of X-axis in DH representation. 5 co1l
Q4 Explain why DH convention does not give unique frame assignment for a given

manipulator. 5 Co1
Q5 Discuss the significance of studying the manipulator differential motion. 5 CO1
Q6 Discuss the singularities of a manipulator. Explain briefly.

SECTION B (50 marks)

Q7 Describe the procedure of computing the Jacobian for a prismatic joint. 10 cO2
Q8 Find out the DH parameters for a 3 DoF articulated robot. 10 cO?2
Q9 Derive the relationship between transformation matrix and angular velocity for serial 10 cO2

manipulators.
Q10 Show that the overall differential transformation due to three differential rotations of

éx,8y,and 8z about x—, y—, and z — axes, respectively, is independent of the order 10 CcO?

in which rotations are made.
Q11 Explain the significance of Jacobian in static analysis of serial manipulators. Derive 10 co1

the necessary results.

SECTION-C (20 marks)

Q12 Derive the Jacobian matrix for a 3 DoF articulated robot. 20 cO?2




