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RAJARSHI SHAHU COLLEGE OF ENGINEERING, PUNE — 33

Department of Mechanical Engineering
End Term Test (Sem —II Academic Year 2007-08) Apr 2008

Subject: Elective — II (Robotics)

Time: 1Hr 30min Date: 19-April-2008 Max Marks: 50
N. B. Solve Q.1 OR Q.2, 030RQ4, Q50R Q6
Q.1 a) Right handed coordinate frames attached to a robot base, a camera and an 81
object are related to each other as below;
0 0 -1 30 1 0 0 50
-1 0 0 -70 0 0 1 40
camarep, camerep
0 1 0 50 4 0 -1 0 -85
0 0 0 1 0 0 0 1

Determine ba¢T .. Also determine baseR ;... if,
X — axis of gripper is in the direction of Y — axis of the object, and
Y —axis of gripper is opposite to Z — axis of the base,
Assuming the gripper coordinate frame to be right handed.
b) Coordinate frames attached to a camera and an object are related as below; 81

[o1 0 -s55]
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1.0 0 95
camerap: _
object 00 -1 35

00 0 1

Determine final relation c2merT ..., if the camera is rotated by 90° and
translated by 25 units with respect to its Y — axis and then object is moved by
30 units and rotated by 90° with respect to its X — axis.

Sketch Jointed Arm Configuration of robotic mechanism and present its
forward kinematic analysis using DH Parameters.

Explain various constraints while attaching coordinate frames to base or joint
or end effector during forward kinematic analysis using DH Parameters.

Get inverse kinematic solution for a 2DoF RR planar manipulator shown in
figure so that frame {2} is located at certain known location (x, y).

A 2DoF RR planar manipulator (as above) has L1 = 120mm and L2 = 80mm.
Determine whether points P (205, 30) Q (116, 30) and R (18, 30) are
reachable. Suggest modification so that maximum points will be reachable.
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Get inverse kinematic solution for a 2DoF RP planar manipulator shown in 81
figure so that frame {2} is located at certain known location (x, y).

A certain rotary joint is required to turn from 6 = 17°to 6 = 54°in 5 seconds. 81
Assuming the initial and final velocities to be zero, determine a cubic trajectory
for the joint so that its velocity at t = 2.3 seconds will be 3%s.

Manipulator shown in figure has L1 = 150mm and L2 = 120mm. Its free end [10]
traces a path y = (0.22x°-2.7x*+30x-75)/85 starting at t = 0 for 5 seconds. List

joint parameters at every second from start to end of the motion if x = 2.8t> -

15t + 50. Sketch the configurations.
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.2, b=15.3 and k =1.7. Determine behavior of the system if the mass is
initially at rest with initial displacement of 2.

b) A spring-mass-damper system has characteristic equation’s coefficients asm  [8]
.5, b=3and k =5.5. What should be position and velocity gains to make it
critically damped if the closed loop stiffness is 9.





