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133 Object pulled along a ramp

A 4.0kg box can move along a frictionless ramp angled
30° from the horizontal. A person pulls on a rope which
exerts a force of 15N up the ramp parallel to its surface.
The object of this exercise is to determine the acceleration
of the box. (131Sp2023)

a) Draw a free body diagram for the box.
b) Describe the 2 and y axes that you will use.

. . ! . , "
c) Write Newton’s Second Law in vect‘or form and also in its component form, i.e. write

Fnet:c =Xl =-- (7)
Fnety ZEFy="' (8)
Insert as much information as possible about the components of acceleration at this
stage. The resulting equations will generate much of the algebra that follows.
d) Determine the magnitude of the gravitational force.

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

Fop=--- Force | x comp | y comp
Fgy =-- 7
T = + - » g
TNy = —
) n

f) Use Eq. (7) to obtain an equation relating various quantities that appear in this problem.
Do the same with Eq. (8).Use the resulting equations to determine the acceleration of
the box.

g) Isit possible to say with certainty whether the box is moving up the ramp or down the
ramp? Is either direction possible in this situation? If only one direction is possible,
which is 1t?

h) Suppose that the box is initially at rest. With the indicated applied force, how long will
it take for the box to slide a distance of 2.0m along the ramp?
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