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1.
Define the following terms with reference to Robots. (a) work envelope  (b) work cell  (c) tip speed  (d) co-ordinate motion (e) Return in investment.

2.
With the help of line diagram explain basic components of a Robot system.

3.a)
Distinguish between electrical, Hydraulic and Pneumatic actuators.

b) With the help of line sketch explain complete hydraulic circuit of actuator.

4.a)
Explain Homogeneous co-ordinate system and Homogeneous transfarunations used in motion analysis.

b) Distinguish between the forward solution and inverse solution of solving kinematic problems and Forward solution method in detail.

5.
Obtain the inverse matrix for the homogeneous translation matrix T(ao,bo,co) and for the homogeneous combined translation and rotation matrix H with zero perspective terms and scalar factor σ=1.

6.
The planar two-line manipulator in Fig.1 has a gripper that remains aligned with x2-axis.  The links are free to move in the x0y0 – frame.  Determine the Jacobian matrix for the manipulator.
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7.
The parametric equations of two lines are given by 

x=3t+1                 x=-4t+3


Line 1

y=-4t+1   Line 2   y=2t-1




Z=-2t+1
      z=3t+2

(a) Determine the shortest distance between the two lines and the points of  intersection of this shortest line segment with two lines.

(b) Show that this shortest segment is perpendicular to both lines

(c) Sketch your result

8.
Write short note on the following:

a) Present and future applications of Robots.

b) Locomotion devices

c) Position sensors and

d) Encoders and velocity sensors.

- - -
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1.a)
Discuss the major differences between servo-controlled and non-servo-controlled robots.

b) Describe the functions of the four basic components of a robot.

2.a)
List out the capabilities that are desirable of a robot system when used in other equipment in an application.

b) What are different types of end effecters and how they are determined for particular application?

3.
Explain the following actuaters with line sketches (a) Hydraulic and (b) Pneumatic.

4.a)
Explain Homogeneous co-ordinate system for motion analysis.

b) Explain in detail inverse solution of solving kinematic problems.

5.
Show that if A is a 3x3 orthogonal matrix, then the homogeneous transformation matrix





      0




                  0



4=
       A        0




     

    0  0  0   1         is also orthogonal

6.    Form the transformations using D-H notation for the forward kinematics problem

       of a Stanford manipulator (spherical configuration) with a spherical wrist.
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7.
The parametric equations of the two Joint axes are



x=2t1-4


x=4t2-5



y=-t1+4


y=-3t2+5



z=-2t1-1


z=-5t2+5

all with respective to a common (oxyx) frame.  Determine the minimum distance between these two lines.

8.
Write short note on the following:

(a) An over view of Robotics

(b) Degrees of freedom

(c) D-H notation Joint coordinates and world co-ordinates and

(d) Stepper motars.

- - -
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1.
Explain in brief the present industrial applications of robots.

2.
Explain with the help ;of neat sketches the five commonly used Kinematic Configurations for Robot arms.

3.
Briefly define each of the following terms: forward kinematics, inverse kinematics, trajectory planning, workspace, accuracy, repeatability, resolution, joint variable spherical wrist, end effector.

4.
Explain Denavit – Hfartenberg (D-H) representation.

5.
Form the transformations using D-H notation for the forward kinematics problem of a Stanford manipulator (spherical configuration) with a spherical wrist.

6.a)
Explain the general considerations in Trajectory planning.

b) Explain the considerations in straight line motion.

7.
Explain the principle and working of optical encoders.

8.
Explain the application of Lagrangian – Euler equations for a two link planar manipulator having masses m1, m2 and lengths d1, d2 and joint angles θ1, θ2.







- - -
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1.a)
List out the advantages of Robotics over other forms of automation.

b) Explain in brief the future applications of robots.

2.a)
What are the considerations in Gripper selection and design.

b) Explain different types of end effectors.

3.
What are the main ways to classify robots. Explain them in brief.

4.
Explain Denavit – Hartenberg (D-H) representation.

5.
Form the transformation matrices using D-H notation for the forward kinematic problem of a 6 Jointed PUMA manipulator.

6.a)
Explain the general considerations in Trajectory planning.

b) Explain the considerations in joint interpolated trajectories.

7.a)
Explain in brief the various actuators used in robots.

b) Explain the principle and working of a potentiometer.

8.
Explain the following terms with reference to a robot

a) Singular configuration  

b) Jacobian   

c) Lagrange – Euler equations.

- - -
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