
Example 5.8
A thin homogeneous disk of mass m rolls without slipping on a horizontal plane such that the center 
A has a constant speed ν as it follows a circular path of radius ρ. The angle of inclination of the axis 
relative to the vertical is a constant value θ. Derive an expression relating ν to the other parameters.

Joshua Vaughan
This problem is from Advanced Engineering Dynamics by Jerry Ginsberg. It is basically the same as Example 6.4 from your book, but with a different frame selection.



Example 5.9
A servomotor maintains at a constant value the spin rate     at which the disk rotates relative 
to the pivoted shaft AB. The precession rate     about the vertical axis is also held constant by 
a torque M(t). Derive the differential equation governing the nutation angle θ. Also derive an 
expression for M.

Joshua Vaughan
This problem is from Advanced Engineering Dynamics by Jerry Ginsberg. It is basically the same as Example 6.2 from your book.



Problem 5.22
Bar BC is pivoted from the end of the T-bar. The torque Γ is such that the system rotates about 
the vertical axis at the constant speed Ω. Derive the differential equation of motion for the angle of 
elevation θ.

Joshua Vaughan
This problem is from Advanced Engineering Dynamics by Jerry Ginsberg. It is basically the same as Exercise 6.14 from your book.



The bar of mass m is falling toward the horizontal surface. Friction is negligible. Derive 
differential equations of motion for the position coordinates (xG, yG) of the center of mass of the 
bar, and for the angle of inclination θ. Also obtain an expression for the contact force exerted by 
the ground on the bar in terms of xG, yG, θ, and their derivatives.

Problem 5.29

Joshua Vaughan
This problem is from Advanced Engineering Dynamics by Jerry Ginsberg. It is very similar to Exercise 6.28 from your book.



Problem 5.33
The 20-kg semicylinder has an angular speed ω = 10 rad/s in the position shown. The coefficient 
of static friction between the ground and the semicylinder is μ. Determine the minimum value of 
μ for which slipping between the semicylinder and the ground will not occur in this position. 
What is the corresponding angular acceleration    of the semicylinder?

Joshua Vaughan
This problem is from Advanced Engineering Dynamics by Jerry Ginsberg. It is very similar to Exercise 6.35 from your book.



Example 5.15
The coin is rolling without slipping, but the angle θ at which the plane of the coin is inclined is 
not constant. Evaluate the kinetic energy of the disk in terms of θ, the precession rate    , and 
spin rate    . Also, prove that the work done by the friction and normal forces is zero.

Joshua Vaughan
This problem is from Advanced Engineering Dynamics by Jerry Ginsberg. It is basically the same as Example 6.12 from your book.


