DN IGRETIA Accelerating the box. What happens when a person pulls
upward on the box in Example 4-6 (c) with a force equal to, or greater than,
the box’s weight, say Fp = 100.0N rather than the 40.0 N shown in Fig. 4-15¢?
APPROACH We can start just as in Example 4-6, but be ready for a surprise.
SOLUTION The net force on the box is

IR, =FR-mg+ K
F, — 98.0N + 100.0N,

I

and if we set this equal to zero (thinking the acceleration might be zero), we
would get Fy = —2.0N. This is nonsense, since the negative sign implies Fy
points downward, and the table surely cannot pull down on the box (unless
there’s glue on the table). The least Fy can be is zero, which it will be in this
case. What really happens here is that the box accelerates upward because the
net force is not zero. The net force (setting the normal force Fy = 0) is

SF, = Fp — mg = 100.0N — 980N
= 20N

upward. See Fig. 4-16. We apply Newton’s second law and see that the box
moves upward with an acceleration

XK 20N
T Tm T 100kg
= 0.20m/s%
Additional Example

Apparent weight loss. A 65-kg woman descends in an
elevator that briefly accelerates at 0.20g downward when leaving a floor.
She stands on a scale that reads in kg. (@) During this acceleration, what is her
weight and what does the scale read? (b) What does the scale read when the
elevator descends at a constant speed of 2.0 m/s?

APPROACH Figure 4-17 shows all the forces that act on the woman (and
only those that act on her). The direction of the acceleration is downward,
which we take as positive.

SOLUTION (a) From Newton’'s second law,

EF = ma
mg — Fy = m(0.20g).

We solve for Fy:
Fy = mg — 020mg = 0.80mg,

and it acts upward. The normal force Fy is the force the scale exerts on the

person, and is equal and opposite to the force she exerts on the scale:
Y = 0.80mg downward. Her weight (force of gravity on her) is still

mg = (65kg)(9.8 m/s’) = 640N. But the scale, needing to exert a force of

only 0.80mg, will give a reading of 0.80m = 52 kg.

(b) Now there is no acceleration, a =0, so by Newton's second law,

mg — Fy =0 and Fy = mg. The scale reads her true mass ol 65 kg.

NOTE The scale in (a) may give a reading of 52kg (as an “apparent

mass™), but her mass doesn’t change as a result of the acceleration: it stays
at 65 kg.
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FIGURE 4-16 Example 4-7. The
box accelerates upward because
Fp = mg.

FIGURE 4-17 Example 4-8
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