Introduction to Mechanics for Engineers — Ruina & Pratap

2.3.1 How does one know what forces
and moments to use in

a) the statics force balance and
moment-balance equations?

b) the dynamics linear momentum
balance and angular momentum

balance equations?

Answer:

(a) The forces and moments that show
on a free-body diagram, the external
forces and moments.

(b) The forces and moments that show
on a free-body diagram, the external
forces and moments. No “inertial” or
“acceleration” forces show.

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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2.3.2 In a free-body diagram of a whole
man standing with his right hand ex-
tended how do you show the force of his
right arm on his body?

Answer:
You don’t.

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 2.3.10

2.3.10 Nested pulleys. In the nested
arrangement of pulleys shown in the fig-
ure, assume that all the pulleys are mass-
less. Draw the free-body diagram of

a) mass A,

b) mass E, and

¢) pulley D.

Write the expression for the net force on
pulley D.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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2.3.16 FBD of an arm throwing a d) the fore-arm,
ball. An arm throws a ball up. A crude
model of an arm is that it is made of four
rigid bodies (shoulder, upper arm, fore-
arm and a hand) that are connected with
hinges. At each hinge there are mus-
cles that apply torques between the links.
Draw a FBD of

a) the system consisting of the whole
arm (three parts, but not the
shoulder) and the ball.

b) the ball,
¢) the hand, and

e) the upper arm,

Problem 2.16
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 2.3.19

2.3.19 An X structure. Two rods are
pinned together in the middle to form
a structure in the shape of ‘X’ as shown
in the figure. A freebody diagram of the
joint J with a little bit of the bars near J is
shown. Draw free-body diagrams of each
bar and of the whole structure.

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.

J DV

Problem 2.19

Answer:
Note, no couples show on any of the
free-body diagrams asked for.



