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Summary: Newton’s Laws 2

FUNDAMENTAL equation: For a set of forces acting concurrently at the
center of mass G of a body, we have Newton’s 2" Law:
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DRAWING THE RIGHT FBD: Be aware that, for good
or bad, “internal forces” of an FBD will not appear

in Newton’s 2"d Law equation. Consider the system L.
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shown with a force F acting on block B.
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Question 1: What is the acceleration of
block B? member AB?
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Question 2: What is the force carried by




Practice Problem

Example 4.A.12

Given: A particle of mass m moves along the smooth path shown.

Find:

(a) Determine the speed vy such that the particle loses contact with the semi-circular hill at § =
AXRX L6-¥7°

(b) Using the speed results from above, determine the normal contact force acting on the block
by the hill when 6 = 36.87°.

Use the following parameter in your analysis: m = 10 kg and R = 2.5 m.
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Example 4.A.13

Given: Arm CA is rotating in a vertical plane with a constant rate of w. When CA is horizontal,
particle P (having a mass of m) is stationary with respect to CA. However, P is known to start
slipping with respect to CA when CA has reached an angle of 6;,. The coefficient of static friction
between P and the arm is pug.

Find: The value for the coefficient of static friction pg between P and CA.

Use the following parameters in your analysis: w = 2 rad/s, r = 3 ft and 6, = 53.13°.
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