California State Polytechnic University, Pomona

Aerospace Engineering Department

ARO 309 – Astronautics and Spacecraft Design

Homework – 06
Due after finals 

1. [5 points] Example problem 9.3 from Curtis’s book. Just express the results in the moving xyz frame.
[image: image1.png]Example 9.3
The gyro rotor shown has a constant spin rate wg,;, around axis b — a in the direction shown. The XYZ axes

are fixed. The xyz axes are attached to the gimbal ring, whose angle 6 with the vertical is increasing at the
constant rate § in the direction shown. The assembly is forced to precess at the constant rate N around the

vertical, as shown. For the rotor in the position shown, calculate

(a) The absolute angular velocity and
(b) The absolute angular acceleration.

Express the results in both the fixed XYZ frame and the moving xyz frame.
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2. [5 points] Example problem 9.6 from Curtis’s book. 

[image: image3.png]Example 9.6
The gyro rotor in Example 9.3 has a mass m of 5kg, radius r of 0.08 m, and thickness 7 of 0.025m. If N = 2.1 rad/s,
6 = 4rad/s, w = 10.5rad/s, and § = 60°, calculate

(a) The angular momentum of the rotor about its center of mass G in the body-fixed xyz frame.
(b) The angle between the rotor’s angular velocity vector and its angular momentum vector.




3. [5 points] Example problem 9.13 from Curtis’s book. 

[image: image4.png]Example 9.13
Calculate the net moment on the gyro rotor of Examples 9.3 and 9.6.




