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Note: All questions are compulsory. Carrying of mobile phone during exammatmn%mli b
case of unfaiy means. Make valid assumptions wherever required. 3
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[6 marks] Differentiate hard automation, soft automation and autonomous s%st%. What are

the components required to design the autonomous robots? &
S AN

[7 marks] Explain computed torque control method. Draw tl:ror lo g

tracking control of manipulator using PD+ computed tol'q\%e?EL

analysis,

B,
=

tests Check whether the given

[10 marks] State and explain controllability and ggs
eedback controller such that the

state-space model is controllable or not. I)eS1gn ag]]ne%%g
closed—loop poles will be placed at s= -2 -2. éﬁ} . :

[4 marks] Explain the working] rl ] l\%’ potentiometer with the help of schematic diagram.
Is potentiometer a sensor ora fr &@' eer? Justify your answer.
‘:-:”. E %

[8 marks] How does the @1&% in the position and orientation of rigid body take place?
ultor shown in fig. with the link lengths [ =10 & /, =5 in some
S fiepiatic analysis to bring the end-effector at the following position
.- f Firid the joint angles to solve this inverse kinematic problem. Draw the

(Porpy)=(1 2%99
appropri te dgggméﬁ%dlcaﬁng the planar manipulator kinematic solutions.




