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Problem 1: Determine the angle θ at which a particle in 
Jupiter’s circular orbit experiences equal attractions 
from the sun and from Jupiter. 
 
 
 
 
Problem 2: The motion of pin P is controlled by the two moving 
slots A and B in which the pin slides.  
 

(a) If B has a velocity  vB = 3 m/s to the right while A has an 
upward velocity vA = 2 m/s, determine the magnitude of 
the velocity of the pin. 

(b) If A has a downward velocity vA = 1 m/s and the velocity 
of the pin P is also 1 m/s downwards determine vB. 

 
 
 
Problem 3: In a design test of the actuating mechanism for a 
telescoping antenna on a spacecraft, the supporting shaft rotates 
about the fixed z-axis with an angular rate . Determine the R-, 𝜃-, 
and ϕ-components of the acceleration 𝑎  of the end of the antenna 

at the instant when L=1.2m, and 𝛽 = 45° , if the rates 𝜃 = 2 

rad/s,𝛽 =
3

2
 rad/s, and 𝐿 = 0.9 m/s are constant during the motion. 

 
 
 
 
 
Problem 4: 
 

 
 
 
 
 
Problem 5: In the design of an amusement-park ride, 
the cars are attached to arms of length R which are 
hinged to a central rotating collar which drives the 
assembly about the vertical axis with a constant angular 

rate 𝜔 = 𝜃 . The cars rise and fall with the track 
according to the relation 𝑧 =  ℎ/2  1 − 2 cos 2𝜃 . Find 
the R-, 𝜃-, and ϕ -components of the velocity 𝑣  of 

each car as it passes the position 𝜃 =
𝜋

4
𝑟𝑎𝑑. 

 
 



Problem 6: The object of the pinball-type game is 
to project the particle so that it enters the hole at 
E. When the spring is compressed and suddenly 
released, the particle is projected along the track, 
which is smooth except for the rough portion 
between points B and C, where the coefficient of 
kinetic friction is 𝜇𝑘  The particle becomes a 
projectile at oint D. Determine the correct spring 
compression 𝛿  so that the particle enters the 
hole at E. State any necessary conditions relating the lengths d and 𝜌. 
 
 
Problem 7: 
 

 
 
 
 
 
 

 
 
Problem 8: 
 

 
 
 
Problem 9: 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
Problem 10: The chain of length L and mass 𝜌 per unit 
length is released from rest on the smooth horizontal 
surface with a negligibly small overhang x to initiate 
motion. Determine  
 

(a) the acceleration a as a function of x, 
(b) the tension T in the chain at the smooth corner as a function of x, and  
(c) the velocity 𝑣 of the last link A as it reaches the corner. 

 
 



Problem 11: The system is released from rest while in the 
position shown. If m1 = 0.5 kg, m2 = 4 kg, d = 0.5 m, and 𝜃 = 20°, 
determine the speeds of both bodies just after the block leaves the 
incline (before striking the horizontal surface). Neglect all 
friction. 
 
 
 
 
Problem 12: The two bodies have the masses and initial 
velocities shown in the figure. The coefficient of restitution for 
the collision is e = 0.3, and friction is negligible. If the time 
duration of the collision is 0.025 s, determine the average impact 
force which is exerted on the 3-kg body. Also determine loss of 
total kinetic energy of the system during the collision. 
 
 
 
 
Problem 13: If the system is released from rest, 
determine the speeds of both masses after B has 
moved 1 m. Neglect friction and the masses of the 
pulleys. 
 
 
 
 
 
 
 
 
Problem 14: The disk rotates about a fixed axis through O with angular 
velocity 𝜔 = 5 rad/s and angular acceleration a = 3 rad/s2 in the 
directions shown at a certain instant. The small sphere A moves in the 

circular slot, and at the same instant, 𝛽 = 30°  and 𝛽 =  -4 rad/s2. 
Determine the absolute velocity and acceleration of A at this instant. 
 
 
 
 
 
 
 
Problem 15: 
 

 
 
 
 
 
 
 
 
 
 



 
 
 
Problem 16: 
 

 
 
 
 
 
 
 
 
 
 
 
 


