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Department of Mechanical Engineering
Mid Test (Sem — I Academic Year 2007-08) Feb 2008

Subject: Elective — II (Robotics)

Time: 1Hr 30min Max Marks: 60
Q.1 a) Sketch and explain anatomy of a robot. 61
b) Write 3x3 rotation matrix if {UVW} rotates with respect to {XYZ} as below; 61

Rotation of 90° about Z — axis,
Rotation of -90° about V — axis,
Rotation of 180° about X — axis.

Q.2 a) Compare “repeatability” and “accuracy” of robot. 61
b) What sequence of rotations {UVW} must have performed to get following 61
expression for composite rotation matrix? Write any THREE sequences.

- RUVW = RX,aRY,ARX,yRZ,SRY,oRZ,u/

Q.3 a) Derive 2x2 rotation matrix Rx by Geometrical Method. 61
b) 0 0 -1 3]

Draw {XYZ} and {UVWW} for ""WRm =-1 0 0
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Write 7% R, for P \/
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Write expression for composite rotation matrix if {UVW} rotates with respectto  [2]
{XYZ} as below;
Rotation of « about V — axis,

Rotation of B about X - axis,
Rotation of y about U — axis,
Rotation of @ about Z — axis,
Rotation of ¢ about Y — axis,
Rotation of g about V — axis.

Write expression for composite rotation matrix indicating the magnitude of the  [10]
angles to be turned if {UVW} rotates with respect to {XYZ} about a line joining
the origin and a point (50, 30, 20).

—0.8944 04472 0.0000 -5 [4]
Wiite Tt 7= | 703586 07171 0596 15
02673 05345 0.8018 20

0 0 0 1
Write “emererif [4]
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[image: image3.png]X —axis of the object is opposite to Y — axis of the camera,

Z — axis of the camera is in the direction of Y — axis of the object,

lassuming both coordinate frames to be right handed, and coordinates of the
origin of object with respect to the camera to be (20, -30, 50).

V\, IX(B) [4]

Write 47, for

Sketch FOUR types of joints used in manipulator mechanisms. [4]
Determine %1, if {UVW} [8]
Translates by 15 units along X — axis then

Rotates by -90° about Y — axis then
Translates by 20 units and rotates by 90° with respect to U — axis.

0 -10 20 4]
Show relation between {P} and {Q} by locating » 1 0 0 =50
them at appropriate corners of a dimensioned ~1p = 0 0 1 30
rectangular box if
0 0 0 1
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Determine relation between them after the object is rotated by 90° and
translated by 20 units with respect to its own Z — axis.

c) Write DH Parameters for [4]
A2
2 1




