Homework 7 Solutions

Q5.6 With friction, it takes longer to come down than to go up. On the way up, the frictional force and the
component of the weight down the plane are in the same direction, giving a large acceleration. On
the way down, the forces are in opposite directions, giving a relatively smaller acceleration. If the
incline is frictionless, it takes the same amount of time to go up as it does to come down.

Q5.12 Blood pressure cannot supply the force necessary both to balance the gravitational force and to
provide the centripetal acceleration, to keep blood flowing up to the pilot’s brain.

P5.2 ZF“ =ma,: +n-mg=0
fesun=umg
This maximum magnitude of static friction acts so long as the tires roll without skidding,.

> F =ma,; —f =ma

The maximum acceleration is 2 =—u, g. The initial and final conditions are: x; =0,

v, =50.0 mi/h =224 m/s, v, =0, v =0} + Zn[j.\’ ) ~v} =-2u, g,
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FIG. P5.10



P5.13 (Case 1, impending upward motion) ”
Setting P cos 50° —
Y F, =0 Pcos50.0°~n =0 : i l l fo max = tsn
fo,max =40 fo max =4, Pcos50.0° 5 EL__ mg
=0.250(0.643)P =0.161P Psin 50°
Setting T Jomax= et
n
> F,=0: Psin50.0°-0.161P - 3.00(9.80)=0 P cos 50° -~

= E mg

(Case 2, impending downward motion) _
Asin Case 1, Psin 50

[, max = 0.161P FIG. P5.13
Setting

> F,=0: Psin50.0°+0.161P - 3.00(9.80)=0

P5.17 n=mg since a, =0

The force causing the centripetal acceleration is the frictional force f.
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From Newton's second law f =mua,_ =
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But the triction condition is f < un
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P5.19  Tcos5.00°= g =(80.0 kg)(9.80 m/s?|

(a) T=787 N: T=| (686 N)i+(784 N)j | v 500
|
[

(b) Tsin5.00°=ma,: ‘ a, =0.857 m;x.s2 ‘ toward the center of X

the circle.

The length of the wire is unnecessary information. We mg
could, on the other hand, use it to find the radius of the
circle, the speed of the bob, and the period of the motion. FIG. P5.19



P5.19  Tcos5.00°=umg=(80.0 kg)(9.80 m/s?)

(a) T=787 N: T=| (68.6 N)i+(784 N)j yid ~ 5.00°
|
|
(b) Tsinb.00°=ma,: | a. =0.857 mfs2 ‘ toward the center of . x
the circle.
The length of the wire is unnecessary information. We mg
could, on the other hand, use it to find the radius of the
circle, the speed of the bob, and the period of the motion. FIG. P5.19
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But 1 =0 at this minimum speed condition, so

mt’} =mg=ov=,/gr= \||'(_9.80 111;"82 __](1.00 m) =.
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FIG. P5.23
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