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157 Dynamics of a single object with friction

A 15.0kg box moves rightward along a horizontal sur-
face. A rope pulls with a force at the illustrated an-
gle. The coefficient of kinetic friction is 0.250. The
primary aim of this exercise will be to determine the
acceleration of the box. (111F2023)

a) Draw a free body diagram for the block.

b) Write Newton’s Second Law in its component form, i.e. write

Fnetm =XF, = (9)

Fnet'y =XFy=:. (10)
Insert as much information as possible about the components of acceleration at this
stage. Can you describe in words what these equations are telling you to do?

¢) Determine the magnitude of the gravitational force. Let n be the magnitude of the
normal force. Using this write an expression for the magnitude of the friction force. Do
you know the exact number for the friction force at this point?

d) List all the components of all the forces, using one of the two formats below.

Wy = -+ Force | z comp | y comp
wy =
w
Ng =
ny = 5
Y n

e) Use Eq. (9) to obtain an equation relating various quantities that appear in this problem.

Do the same with Eq. (10). Does either give the acceleration immediately? Can one of
then at least give the normal force immediately?

f) Determine the normal force and use this result to find the acceleration.

gl Wihat tensiomwonld beTequiredhfor-the bex to-have-acceleration 4:004m/s?to_the-right?
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174 Pushing boxes in contact

Two boxes can move along a frictionless horizontal surface.
The boxes maintain contact with each other. A person pushes
with a 100N force on the box at the left. Determine the

force that the box at the left exerts on the box at the right.
(111F2023)

Consider bote a5 one olojed and %eF aceel.
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