Introduction to Mechanics for Engineers — Ruina & Pratap Ch2 Section 2.1

2.1.4 The net force on A from the two
cables is a force that points down and has
magnitude of 125N. Find the tension in
cable AB.

Problem 2.4

Answer:
Tip =75N

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. 1
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2.1.7 Find a force-couple system at D Imb C
that is equivalent to the single force at C /300
shown.
30N

Problem 2.7

Answer:

F, = (15\/3i — 15j)N,M,, = 30(1 +

\/S)ic N-m

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 2.1.10
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2.1.10 The force system (F,, F,) is equiv- M |
alent to a force F = 10i N at the origin S —— . o
and a couple Mk. Find M. F=10Ni 4m

Problem 2.10

Answer:
M =30 (\/_— 3) Nemic

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 2.1.12

2.1.12 F, acts at A and F, = 7Ni acts
at an unknown location. Together they
are equivalent to a force F, and moment
M, = 48N-mk at B. Together they are
also equivalent to a force F, and moment
M, = 75N-mk at C.

a) Find F..

b) Find the line of action of F,.

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 2.12
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Answer:

F.=(-91—12))N

Through B and also through a point 3 m
above A.
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Problem 2.1.15

2.1.15 2D. Assume a force system is
equivalent to a force F‘l # 0 and couple
M, = M, k acting at point 7,.
a) Find some point¥,, and force F, so
that F, acting at 7, is equivalent to
F, and M, acting at 7.
b) Find all possible wrenches (com-

binations of point location, force
and moment) equivalent to the

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.

system with F, and M, acting at
the point with position vector 7.

¢) Describe the situation in the spe-
cial case when F, = 0.

Answer:

(@rf,=n +E X ich/lﬁ‘l'Z’E = Fl
(b)F, = 7, + F, xkM, /|F,|* + cF, where
c is any real number, F, = F,.

(c)E, = 0 and M, = M, applied at any
point in the plane.
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Problem 2.1.16

2.1.16 3D. Assume a force system is
equivalent to a force F, and couple M,
acting at point with position vector 7.

a) Find a point P with position vector
7,, so that an equivalent force sys-
tem F, and M, acting at P has F,
is parallel to M,. (Finding such a
point, force and moment is called
“reducing the force system to a
wrench”).

b) Find all possible wrenches (com-

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.

binations of point location, force

and moment) equivalent to the

system with F, and M, acting at 7,.
Note, one special case with a slightly dif-
ferent result than the other cases is if F, =
0, so it should be treated separately.

all in space.

(b)¥, = F, + F, x M, /|F,|* + cF, where
c is any real number, F, = F,, M, =
M, - EF,/|F,|*. See above for the spe-
cial case of F, = 0.



