
Three boxes are being accelerated on a horizontal table with a 60N force applied to box 1 
at an angle 35o below the horizontal. (see figure) The bottom of box 1 and 3 experience no 
friction with the table surface. The coefficient of kinetic friction between box 2 and the 
table is 0.15. The mass of box 1 is 10 kg, the mass of box 2 is 5 kg, and the mass of box 3 
is 20 kg. (a) Draw a free-body diagram for each box separately, identify all of Newton’s 
3rd law force pairs. (b) Find the normal force the table exerts on each box separately. (c) 
Find the magnitude of the force that box 1 exerts on box 2 and the magnitude of the force 
box 3 exerts on box 2. (d) Draw a free-body diagram for the three box system. (e) What is 
the acceleration of the three boxes?
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Example: What minimum force must be exerted on block A 
in order for block B not to fall? The coefficient for static 
friction between blocks A and B is 0.55 and the horizontal 
surface is frictionless. (Answer: 1960 N)
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Example: A 4.0-kg block rests atop a 3.0-kg block. If the coefficient 
of static friction between the blocks is 0.4, and there is no friction 
between the 3.0-kg block and the bottom surface, what is the 
maximum horizontal force that can be applied to the 4.0-kg block 
and the two not slip relative to each other? (Answer: 36.6 N)
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Two asteroids, m1 and m2 , orbit about their common stationary center of mass. If suddenly a 
constant force F, much smaller than the gravitational force attracting each asteroid, is applied in the 
positive x-direction to m1, the two undergo a complicated motion and orbit about each other. 
Determine an expression for the change in position of the center of mass as a function of, the two 
masses (m1 and m2 ), the constant force (F), and time (t).
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Two blocks of mass 3.5 kg and 8.0 kg are 
connected by a massless string that passes over 
a frictionless pulley. The inclines are frictionless. 
Find (a) the magnitude of acceleration of each 
block and (b) the tension in the string.
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