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CONCEPTUAL EXAMPLE 4-14 | The ad ge of a pulley. A mover is
trving 1o Bt a prano (slowly) up 1o a second-story apartment (Fig. 4-24). He is
using a rope looped over two pulleys as shown. What force must he exert on the
rope 1o slowly lift the piano’s 1600-N weight?

RESPONSE The magnitude of the tension force Fy within the rope is the same
atany point along the rope if we assume we can ignore its mass. First notice the
forces acting on the lower pulley at the piano. The weight of the plano (= mg)
pulls down on the pulley. The tension in the rope, looped through this
pulley. pulls up rivice, once on cach side of the pulley. Let us apply Newton's
second law 1o the pulley-piano combination (of mass m), choosing the upward
direction as positive

; 2Fy =~ mg ma.
F Q = O # ‘ To move the piano with constant speed (set @ = 0 in this equation) thus requires
- s C—OV\S{‘OV] FIGURE 4-24 Example 414 a tension in the rope, and hence a pull on the rope, of Fy = mg/2. The pano
] mover can exert a force equal to half the piano’s weight
= o
T " & NOTE We say the pulley has given a mechanical advantage of 2, since without
1 ( the puliey the mover would have to exert twice the foree
|
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Friction
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FIGURE 4-26 An object moving to
the right on a table. The two surfaces
in contact are assumed smooth, but
are rough on a microscopic scale.
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