Homework#4
1.

[image: image1.jpg]At the initial configuration, the axes X!, Xé, and Xé of the coordinate system of body i are
defined in the coordinate system X X X3 by the vectors [ 0.0 1.0 1.0]7,[~1.01.0 — 1 01T,
and [—2.0 —1.0 1.0]7, respectively. Starting with this initial configuration, the body
rotates an angle #; = 60° about its X’ axis followed by another rotation 6, = 45° about
its X‘ axis. Determine the transformatlon matrix that defines the orientation of the body
coordlnate system with respect to the global coordinate system.




2.
[image: image2.jpg]Figure P1 shows a rigid body 7 that has a body fixed coordinate system
X'Y'. The global position vector of the origin of the body coordinate sys-
tem O' is defined by the vector R’, and the orientation of the body 7 coordi-
nate system in the global coordinate system is defined by the angle 67. The
local position vector of point P on the body is defined by the vector Ub. If




[image: image3.jpg]R =[5 3]Tm, 6" =45° and W» = [0.2 1.5]7 m, determine the global
position vector of point P'. If the body rotates with a constant angular veloc-
ity o’ = 150 rad/s, determine the absolute velocity of point P’ assuming
that the absolute velocity of the reference point R’ = [32 1017 my/s.




[image: image4.jpg]Figure P3.1
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3.

[image: image5.jpg]Given the following rotation matrix

0.91068  —0.24402 0.33334
A= 033334 091068 —0.24402
—0.24402  0.33334  0.91068

extract the following:
(i) the angle of rotation 6 and a unit vector along the axis of rotation
(ii) The four Euler parameters
(iii) Rodriguez parameters
(iv) Euler angles




4. Problem:
AB is a uniform bar with a mass of 2kg and a length of 450mm. Bar AB swings in a vertical plane about the pivot at A. The angular velocity (theta dot) = 3 rad/s when theta = 30 degrees. Compute the force supported by the pin at A and the angular acceleration at that instant.

This problem is asking for the force supported by the pivot A at an instant when the 2kg bar is 30 degrees from the horizontal (CW) and has an angular velocity of 3 radians per second (CCW).
(1) Compute the answers by hand.
(2) Compute the answers by RecurDyn.
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Homework#4
Please complete the problems of above pages.

Dynamics of Multibody Systems（Graduate School）Homework notes

1. This homework is due on 10/23/2025.

2. Format：Using Microsoft Word, Times New Roman, Font size at least 12pt.

3. Please submit your word file(*.doc) or hand-writing file（Please scan as a image file） and RecurDyn(*.rdyn) upload to： 

Server: 140.130.17.62
User name: dms

Password: dms

Please go to directory HW-4, you can use your student ID to create a subdirectory.  Finally, you should upload your files to your student ID subdirectory.

