CHAPTER |
Questions
f. A physics world view incorporates data from outside the

s b

9
1.
I3.
i5.

range ol hunman sensations.

1t does not have any scientific basis.

It must (a) account for knowu data, (b) make testable pre-
dictions, and (¢) have a scicutific basis.

. The more presigious the scientist who proposes the theory,

the more likely the scientific commumnity will commit ve-
sources Lo test the theory.

United States

About 170 ¢in

About 2.5 m

About 85 kg

Exercises

3.
5.
7.
9.
i

86,400 s

394 in.

(a) 8.976 X 10" in. (b) 7.07 X 107 P g
(a) 4300 g (b) 0.000 081 2 m

(2) 1.56 X 10% (h) 8.4 X 10%

10" dmes

CHAPTER 2

Questions
. The puck speeds up and then slows down.
3. In the middle
5.eoo ¢ & @ © @ © 6 © © © 6 00
7. 92 © o ) @ ® e) ) e o oo
9. The uwuck
I'l. Less than 45 mph
13. They had the same average speed, but Chris had higherin-
stantaneous speeds.
I15. The average speed is greater than the instantaneous speed
at Cand less than the instantancous speed at D.
i7. Determine the time it takes to travel between mile markers.
19. No, the average speed doesn’t tell us any instantancous
speeds.
21. A stopwatch and an odometer give average speed; a
speedometer gives instantancous speed.
23. Velocity has a direction.
25. They both have zero acceleration.
27. Anything that changes the speed (or direction) is an

accelerator.

ANSWERS TO ODD-NUMBERED QUESTIONS AND EXERCISES

29. The lower one because the separations increase by a con-
stant amount.

31. The bicycle has the greatest acceleration.

33. The minivan has a higher average acceleration.

35. They arc falling in a vacuum.

37. 40 m/s

39. Itstays the samec.

41, You will risc to the same hieight.

43. They hitat the same tme.

45. Galilco concluded that the object falls with a constant ac-
celeration when air resistance isignored. Aristotle hypotlie-
sized that the object quickly reaches a constant speed.

47

49

5. The accelerations ave the same.

The heavier ball hits first.

The marble has the greater acceleration.

53. The increasing upward force due to the air resistance causes
the downward acceleration to continually decrease.

Exercises

12330 kin/h

3. 66 mph

5. 5.96 mph

7. 480 miles

9. 24 mph

bi. 45, compared to 10 s for humans
13. 25 h; no

15. 12 mph/s

17. 5mph/s

i9. 13 m/s
21, 20m
23. Time (s) Height (m) Velocity (m/s)
0 80 0
1 75 10
2 60 20
3 25 30
4 0 40

25. 30 m/s; 3s

CHAPTER 3

Questions

I. By Newton’s first law, you keep moving.
3. An unbalanced force (friction) opposes the motion of the
car.

(%]

. The net force on cach car is zero.

~

. Because of its inertia

A-5



9.

8]
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55.
57.
59.

61

Answers (o Odd-Numbeved Questions and Exercises

Rear-end collisions

The inertia of the anvil keeps it from moving.

No, inertia refers 1o how hard itis 1o speed up or slow down.
No, the net {orce will not normally pointin the direction of
any of the individual forces.

2N

The wagon now accelerates (speeds up indefinitely) be-
cause the net force is not zevo.

East; sull east

The net force is up.

It doubles.

4 /s

Her mass doesi't change.

The weight tiples. Moo, shicr

- . - Eenoen shier 5
For a skier moving down snonshier
and to the right:

° “715(17‘111.,\‘/11'('1'
If there is no air resistance

istance balances downward force of

Upward force of re:
gravity, so acceleration is zero.

The acceleration of cach 1s zero, so the net force on each
must be zero.

Newton’s first law is always valid. There must be other forces
opposing the [riction so that the net force is zero.

The frictional force is equal to 400 N because the net force
1s zero.

250 N

They are equal and opposite by Newton's third law.

They are equal and opposite by Newton’s third law.

Zero

According to Newton's third law, there is a reaction force on
the cannon.

The frictional force of e floor on your fect

40 N

The forces act on diflerent objects. The frictional [orce of
the ground on the horse’s hooves allows the horse to move
the cart.

By Newton'’s second law because the net foree is zero

Exercises

9.
21.
23.

14 N; 2N; 10N
250 N backward
3m/s

900,000 m/s*
120 N

1.67 m/s*

75 kg

5N down
5m/s

162 N

10N

3 m/s

Questions

At cach point the instantancous velocity is in the direction
of motion (tangent to the circle), and the net force is to-
ward the center of the circle.

Gravily provides the required centripetal force.

The velocily is tangent 1o the path; all the others point ra-
dially inwarc.

(@) ——> (b) \A

i.
9. (a) Speeding up in a straight line (b) Speeding up and
turning left
11, (a) Any example that is moving up and speeding up would
work, such as a rocket taking off. (b) Any example that is
moving down and slowing down would work, such as a diver
slowing down as she enters the water.
13. The tension force must be greater than the monkey’sweight.
15. At the bottom
17. Doubling speed would quadruple acceleration; reducing
radius o half would only double acceleration.
19. Only the force of gravity
21, The ball’s velocity is horizoutal toward home plate; the net
force and acceleration are vertically downward.
23. The accelerations would be the same. Acceleration is inde-
pendent of horizontal velocity.
25. They hit at the same time. They start with the same vertical
velocity.
27. She should not modify anything.
29. Kicks the ball at a larger angle.
31. 5 N, by Newton’s thivd law
33. The diagram contains only the gravitational force exerted
by the Sun.
35. Point C is most likely nearest the object’s center of mass.
Exercises
l. (a) 5 m/swest (b) 5 /s east (¢) 15 m/s east
3. 5 m/sat 37° north of west
5. 5m/s® (53° north of cast)
7. (a) 8 m/s? (b) 960 N
9. (a) 3.15 X 107 s (b) 9.42 X 10" m (¢) 5.96 X 1077 m/s*
(cl) 8.56 X 10" N
. 22 m/s; 4 m/s
13. 60 m; 80 m
15, 25, 60m
17. 9.83 m/s*

CHAPTER 5

Questions

I
3.
5.

None
Same, by Newton’s third law

Same



