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3 Applying Newton’s
et |

5.1 Equilibrium

1. If an object is at rest, can you conclude that there are no forces acting on it? Explain.

| No . You con On\y conclude +hot Yheve 1S
no Net Force onthe obiect if it remoins

ot rest.

2.If a force is exerted on an object, is it possible for that object to be moving with constant
velocity? Explain.

I§ one nonzero Sorce oets on o okject
Haen it rust occelecote (T connot move
o constont Velotity) T multiple Sorces

oct onthe oiect , it con move ot constondt
\JelocH-\/ i€ Hhose Forces sSum+o 2er0 net Sorce.

3. A hollow tube forms three-quarters of a circle. It is lying flat on
a table. A ball is shot through the tube at high speed. As the ball
emerges from the other end, does it follow path A, path B, or
path C? Explain your reasoning.

The ol will Follow podh ¢ .

AStec leavinodne tube dne
ball no \owﬁer 1S 1 contact
with the watl of Hhe + uloe and,
with no net force, Will continue
n &ﬂraicshjc line.

View from above
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5-2 CcHAPTERS - Applying Newton’s Laws

4. The vectors below show five forces that can be applied individually or in combinations to an
object. Which forces or combinations of forces will cause the object to be in equilibrium?
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5. The free-body diagrams show a force or forces acting on an object. Draw and label one more
force (one that is appropriate to the situation) that will cause the object to be in equilibrium.
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6. The free-body diagrams show a force or forces acting on an object. Draw and label one more
force (one that is appropriate to the situation) that will cause the object to be in equilibrium.

a. ¥ b.

mnv

=)

© 2010 Pearson Education, Inc.



© 2010 Pearson Education, Inc.

Applying Newton’s Laws - CHAPTER 5 5-3

5.2 Dynamics and Newton’s Second Law

7. a. An elevator travels upward at a constant speed. The elevator hangs by a single cable.
Friction and air resistance are negligible. Is the tension in the cable greater than, less than,
or equal to the weight of the elevator? Explain. Your explanation should include both a free-
body diagram and reference to appropriate laws of physics.

Because the elevotor is not dccelerativig, Hhe net
Lorce on i+ mustloe zero. Ther eQO\_Pe., +he
tension ond weight Mmust be equal inmagnitude.
ond opposite in divection. S
{

w
b. The elevator travels downward and is slowing down. [s the tension in the cable greater than,
less than, or equal to the weight of the elevator? Explain.

Becausethne elevator is slowing down, its occelerotion
is in the opposite dicection SRam i+ motion.
Thevefore Hhe net force ondhe elevotor ig
upword pnd the tension is %’(‘QOd“E-T; Hhon the

we {3\1\‘\?- T
w

Exercises 8-9: The figures show free-body diagrams for an object of mass m. Write the x- and
y-components of Newton’s second law. Write your equations in terms of the magnitudes of the
forces Fy, F, ... and any angles defined in the diagram. One equation is shown in each question
to illustrate the procedure.
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9.

CHAPTER 5

- Applying Newton's Laws

ma, = F} cosfy - F4

ma, = Fl +F35i\"’t 93 - F

Exercises 10-12: Two or more forces, shown on a free-bod

object. The units of the grid are newtons. For each:
* Draw a vector arrow on the grid, starting at the origin, to show the net force F, et

* In the space to the right, determine the numerical values of the components a, and a,.
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Exercises 13-15: Three forces F 1, F,,and F; cause a 1 kg object to accelerate with the
acceleration given. Two of the forces are shown on the free-body diagrams below, but the
third is missing. For each, draw and label on the grid the missing third force vector.

13.a,=2 m/s*
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18. An astronaut orbiting the earth is handed two balls that are identical in outward appearance.
However, one is hollow while the other is filled with lead. How might the astronaut determine
which is which? Cuttmg them open is not allowed.

The Force 0 C'CEL&;\‘PC_A. to Ou:ce_\em-ki, o Olog ec.+ 19 Cﬁf‘o or‘l-\ onq,
4o its mass. (F=m&) Thus T‘Onakx,‘c con Aetrermine,
Wi badlis \r\e.\\ow OUr\ which IS'? \led with lead b
Snakin eoc of COUS \:&mdﬁ Yo 0ccelecate with Qﬁ)\le_n

force. The force. | To aceelerate e nollow
loall is 1ess due toits lower moss,

5.4 Normal Forces

19. Suppose you stand on a spring scale in six identical elevators. Each elevator moves as shown
below. Let the reading of the scale in elevator 1 be Sy Rank in order, from largest to smallest, the
six scale readings S to Ss. Some may be equal. Give your answer in the form A>B = C > D.

[| Steady
o
(| speed

: Falling
[ at9.8 mjs?

| Speeding up Down
at 2 m/s? at3mfs | P

'Order S Sl : S, >S;>55>5(,
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