Answer on Question #69195 Physics / Other

A box of mass m is being pulled across a rough floor by means of a massless rope that makes an
angle of a with the horizontal. The coefficient of friction between the box and floor is p. What is
the tension in the rope when the box moves at a constant velocity? Draw the force diagram.

Solution:

E

riction

The Newton’s second law

ma=T+ mg + Ffriction + N.

Friction force
Ftriction = PN,
where
N = mgcosa — T sina.
So
Firiction = p(mgcosa — T sina)
When the box moves at a constant velocity the acceleration is absent. So

0 = Tcosa — Firiction = Tcosa — pmgcosa + T psina.

pcosa
T=mg——— .
cosa + psina

cosa
Answers: T = mg =
cosa+psina
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