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1. A coordinate frame is initially coincident with the reference frame. It is then subject
to the following transformation;
a) rotation about x-axis of the reference frame by 180°
b) translation along its own z-axis (a-axis) by 3 units
c) rotation about y-axis of the reference frame by -90°
d) translation along y-axis of the reference frame by 2 units
Determine the transformation matrix of this frame relative to the reference frame and

find its inverse.

2. The robot in the figure has 2 degrees of freedom and the transformation matrix O[T]H
is given in the symbolic form as well as in numerical form for a specific location.

The length of each link I, and |, is 2 ft.
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a) Derive the inverse kinematic equation for 8, and 0, in symbolic form.

b) Calculate the values of 0, and 6, for the given location.



3. A robot arm with 3 degrees of freedom is designed as shown in the figure.
a) Assign coordinate frames as necessary based on D-H representation.
b) Fill out the parameter table.
c) Find the [T}, matrix.

4. The equation of transformation matrix for a cylindrical robot is as follows;

cxXxX —S&x 0 rc«
R[T]p:[T]Cﬂ: S X cKx 0 rsS«
0 0 1 1
0 0 0 1

Differentiate proper elements to develop a set of symbolic equations relating

differential motions of the hand and the differential motions of the joints of this

robot, and write the corresponding Jacobian.



5. For the cylindrical robot in problem 4

a) Find the three components of the velocity o the hand frame given the following;
r = 0.3 in/sec X = 0.05 rad/sec 1= 0.2in/sec
r=20in ()(2600 1= 151in

b) Find the three joint velocities that will generate the given hand frame velocity

x = 1 in/sec y = 3 in/sec z = 5 in/sec

r=20in xX=60" 1= 15in



