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cfirx-Soncept Summary

An interaction between two things produces a
pair offorces.

I interacting things exert forces on each other.

r The two interacting forces are called the
action force ald the reaction force.

r Action and reaction forces are equal in
strength and opposite in direction.

KeyTerms
action force (6.2)

interaction (6.1)

Nemon's third law (6.2)

reaction force (6.2)

Beview Ouestions Check Concepts

l. In the interaction between a hammer and the
nail it hits, is a force exerted on the nail? On
the hammer? How many forces occur in this
interaction? (6.1)

2. When a hammer exerts a force on a nail, how
does the arnount of force compare with that
of the nail on the hammer? (6.1)

3, When you walk along a floo5 what pushes
you along? (6.2)

4. When swimming, you push the water back-
ward--call this action.\tVhat is the reaction
force? (6.2)

5. If the action is a bowsuing acting on an
arroq identifu the reaction force. (6.3)

6. Whenyou jump up, the world really does
recoil downward.Why cantthis motion of the
world be noticed? (6.4)

7. \,Vhen a cannon is fued, how does the size of
the force of the crurnon on the cannonball
compare with the force of the cannonball on
the cannon? How does the acceleration of the
cannon compare with that of the cannonball?
Defend your answer. (6.4)

8. How can a rocket be propelled above the
atmosphere where there is no air to "push
against"? (6.4)

Questions 9-11 refer to the apple-orange system in
Figure 6.10. Consider only horizontalforces.

9. In the interaction between an apple and an "
orange, how many forces are exerted on the
apple? On the orange? Are these forces equal
in strength? Are these forces opposite in
direction? (6.5)

10. Consider the orange system. Do action and
reaction forces cancel each other in the
orange system? Does the orange system
accelerate? (6.5)

ll. Consider the oranga-apple system. Do action
and reaction forces cancel each other in this
system? Do the orange and apple accelerate
away from each other, or do they remain
together? (6.5)

Question^s 12-15 refer to the horse-cart system in.

Figure 6.13. Consider only horizontal forces.

12. a.In the horiaontal direction, how many
forces are exerted on the cart?

b. What is the net horizontal force on the
cart? (6.6)

13. a. How many horizontal forces are exerted on
the horse?

b. \rVhat is the net horizontal force on the
horse?

c. How many horizontal forces are exerted by
the horse on other objects? (6.6)

14. a. How many horizontal forces are exerted on
the horse-cart system?

b. What is the net horizontal force on the
hors+-cart systern? (6.6)
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rD. rr.l uruer LU urcrtjase rLs sPeeu, wlry IfJus
horse push harder against the ground than it
pulls on the wagon? (6.6)

16. If youhit a wali with a force of 200 N, how
much force is exerted on you? (6.7)

f 7. Why car/t you hit a feather in midair rnrith a
force of 200 N? (6.7)

18. How does the say'ing "You get what you give"
relate to New*.on's third law? (6.7)

Think and Ex5ntain fh,rr& Griticatty

I9. Your rveight i-c the resrrit crl tlre gravitational
forcc' of Eart]r on ycur body. i,1,1^1 is the cor-
responding -reaction forcelt

20. llVhy can you rxert gl-eaier.{brce or the pedals
of a bicyck: if you puil Lrp (-)n the handlebars?

21. Consicler the rwo forces acting on a person
who stands still, narnely,, iire dolrtnirrard pult
of gravity and the ullward support of the
floor. Are these forces equa.l and opposite?
Do the_v comprise an action*reaction pair?
\{hyorwhy notli

22. If you walk on a log that is tloating in the
water, the log rnoves backward.Why?

23. Why is it easier to wa.lk on a carpeted tloor
than on a smoolh, polished floor?

24. Ifyou step off a ledge, you accelerate notice-
ably toward Earth because of the gravitational
interaction between you and Earth. f)oes
Earth accelerate toward ),ou as well? Explain.

zc. DuPpose youre wertrunt yourselr wnllL
standing next to the bathroom sink. Usingtht
idea of action and reaction, explain why the
scale reading will be less when you push
dor,rm on the top of the sink. Whywill the
scale reading be more if you pull up on the
bottom of ihe sink?

26. \!'hen a high jumper leaves the ground, r.r,hai

is the source of the upward force that acceler-
ates her? li,ttrat force acts after her feet are no
Ionger in contact rrrith the ground?

27. What is tle reaction force to an action force
of 1000 ll exerted by Earth on an orbiting
conuuunications satellite?

28. If action equals reaction, why isnt Earth
pulled into orbit around a communications
satellitelz

29.71a birycle and a massive truck have a head-
on collision, upon which vehicle is the impar{
force greater? lVhicli vehicle undergoes ihe
greater change in its rnotion? Defen<l your
answel-s.

30" A speecling bus rna-kes contact wilh a bug the
splatters onio the windshield. Because of fhe
sudden force, the unfortunate bug under6oes
a sudden deceleration. Is the correspondi,n6,
force that the bug exerts against the winil-
shield greate! less, or the same? Is the result-
ing deceleration of the bus greater than, less
than, or the same as that of bug?

31. Some people used to think that a rocket
could not travel to the moon because it
would have no air to push against once it left
Earth's aunosphere.l4tre now know that idea
was mistaken.l,Vhat force propels a rocket
when it is in a rracuum?
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i liL Srnce tne lorce tnat afis on a cannonDail wnetr
a cannon is fued is equal and opposite to the
force that acts on the cannon, does this imply
a zero net force and therefore the impossibility
of an accelerating cannonball? Explain,

33. Suppose you exert 200 N on your refrigerator
and push it across the kitchen floor at con-
stant velocity.What friction force acts
betrveen the refrigerator and the floor? Is the
fiction force equal and opposite toyour 200-
N push? Does the friction force make up the
reaction force to your push?

34. Your teacher challenges you and your best
friend to each pull on a pair of scales
attached to the ends of a horizontal rope, in
tug-of-war fashion, so that the readings on
the scales will differ. Can this be done?
tsxpiain.

A pair of 50-N rveights are attached to a
spring scale as sholun. Does the spring scale
read 0, 50, or I00 N? (IIin r:WouLd it read any
differently if one of the strings were held by
your hand instead of being attached to the
50-Nweight?)

to. lll€ uuullE, ltlilll Larr wrlllstauu ll_ts lclrDlvlr
force exerted by the two horses pulling in
opposite directions. ffs.*rl*6uld the tension
compare if only one horse pulled and the leff
rope were tied to a tree? Howwould the ten-
sion compare if the hrro horses pulled in the
same direction, with the left rope tied to
the tree?

37. A balloon floats motionless in the air. Abal-
loonist begins climbing up the supporting
cable. [n which direction does the balloon
move as the balloonist climbs? Explain.

38. Whenyou getup from a sitting position, do
your feet push against the floor with a force
equal to, more than, or less than your weight?
IJxplain.

39. When a weightlifter jerks a barbell over his
head, is the force exerted on the barbell more
than, less than, or equal to the barbell's
weight? Exlglain.

ifore Problem:Soluiog Practicc
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