Chapter 4 continued

33. Diego and Mika are trying to fix a tire on
Diego’s car, but they are having trouble get-
ting the tire loose. When they pull together,
Mika with a force of 23 N and Diego with a
force of 31 N, they just barely get the tire to
budge. What is the magnitude of the strength
of the force between the tire and the wheel?

identify the tire as the system and the
direction of pulling as positive,

Foet = F, wheel on tire — Fiika on tire —

F Diego on tire
=ma=70
Fuheel on tire = Filika on tie + F Diego on tire
=23N+ 31N
=54N
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= pages 102-107

/.:' page 107
‘" 34. Force Hold a book motionless in your
}:\é;-‘ hand in the air. Identify each force and its
LA interaction pair on the book.
S ', The forces on the book are downward
N «_«foree of gravity due to the mass of
« " Earth and the upward force of the hand.
/'«\“")gr- The force of the book on Earth and the
force of the book on the hand are the

other halves of the interaction pairs.

35. Force Lower the book from problem 34 at
increasing speed. Do any of the forces or their
interaction-pair partners change? Explain,

B Yes, the fo_rge.of..thgh_and_onthme,hgk
becomes smaller so there is a down-
ward acceleration. The force of the
book also becomes smaller; you can
feel that. The interaction pair partners
remain the same.
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36. Tension A block hangs from the ceiling by
a massless rope. A second block is attached
to the first block and hangs below it on
¥ another piece of massless rope. If each of
the two blocks has a mass of 5.0 kg, what is
the tension in each rope?
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37.

For the bottom rope with the positive ”
direction upward: G N RAELE

Foet = Foottom rope on bottom block ~ Fye0
ok -
F, Earth’s mass on bottom block
= _ -
gy~
- 44 N

F bottom rope on bottom block

= Feann's mass on bottom block
= mg

= (5.0 kg)}(9.80 m/s2)

=49 N

For the top rope, with the positive
direction upward:

Fret= Ftop rope on top block ~

oot 2

@?( ‘W"Jr‘

C\‘i}f = 0
Fbonom rope on top block — 5 ,(’ 0?'? .; al
& VARS

§
F Earth’s mass on top block t(\‘\ﬁ ’C\ﬂ’
- _ ‘r'f)l"\
=ma=10 ...\0\&")" a
Ftop rope on top block - G% N

= Feanth's mass on top block
F bottom rope on top block
= mg + Fyonom rope on top block

= (5.0 kg)(9.80 m/s?) + 49 N
=98N

Tension If the bottom block in problem
36 has a mass of 3.0 kg and the tension in
the top rope is 63.0 N, calculate the ten-
sion in the bottom rope and the mass of
the top block.

For the bottom rope with the positive
direction upward:

F

net = Foottom rope on bottom block ~

F Earth’s mass on bottom block
=ma=1{0
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A bottom rope on botiom block

= Feantns mass on bottom block

= (3.0 kgj(9.80 m/s2)
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