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Circular Motion Practice 2

Solutions are posted
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p.106 #27. Provide support for your answers.
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Read: On p.188, read the section in the middle of the page, study the force diagrams in Figure 8.8,
and answer these questions:

a. If a car is going slower than the “just-right” speed that would allow it to go around a banked curve
without relying on friction, will it tend to slide down the incline or up the incline? dowh. What
direction does static friction point in this case” _')_P e\ (Une

b. If a car is going faster than the “just-right” speed that would allow it to go around a banked curve
without relying on friction, will it tend to slide down the incline or up the incline? Up
What direction does static friction point in this case? A0Lon Hag neline r




Read: “Centrifugal Force?” on p.191 .

a corner quickly? Ale

a. Is there a force throwing you against the door when your car turns

b. What direction is your body trying to travel, when the turning of the car causes the door to get In
the way and exert a force on you? Shax M‘
@) i g
. . up o eqwmation <.
Read: “Circular Orbits™ on pp. 189-190, and study Figure 8.10

2. When is the flat-earth approximation valid? UJ%M Va 1S V(J\Aj Swald

b. In Figure 8.10, explain why projectile D orbits the planet instead of hitting the‘groklljgd.
\e pryjedile O Faulds, the Lorth cunvid JAMGA helows - the same
AU, SO 1 heven 3{1!5 any closes 1o +he 3”@/—”4’- Thia reoswudds 17
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Read: “Why does water stay in the Bucket?”” on p.192-193, and study Figures 8.14 and 8.15. Fora
roller-coaster car going around a loop-the-loop...

1. At the very bottom of the loop:
2 What is the direction of the normal force on the car at this point? Uf

b. Does the normal force or the gravitational force have a greater magnitude? normal foree

b LXFonsr

¢. After applying Newton’s second law in the radial direction (as, = e ), what equation

was obtained for the normal force at this point? I\ = mf\) + m(\/boﬂ" .
r-

2. At the very top of the loop:
2. What is the direction of the normal force on the car at this point? down.

b. What two forces add together to create the sum of the forces pointing toward the center when
the car is at this point? {1 _g.nd FG

. . : e SF ;
¢. After applying Newton’s second law in the radial direction (a5, = —>7), what equation was

R : WA _ MmVpp)* s
obtained for the normal force at this point? {1 = (Viop) ™ M
d. If viop increases, does the normal force on the car at this point increase or decrease? _|NCI€ASE

e. If viop decreases, does the normal force on the car at this point increase or decrease? _de chtaai

{ When the car is traveling at the critical speed at the top of the loop,
e What is the normal force equal to? _ O

e s the car in contact with the track? _ Y0 |

e What is the only force pointing toward the center of the circle? F;, \

e Draw the force diagram on the dot for the roller-coaster car: g
o. Apply Newton’s second law in the radial direction (ag, = Z"";":r) for the instant when a roller- Fé,

coaster car of mass m is traveling at the critical speed ve at the top of a loop of radius R, and

solve for the critical speed ve in terms of given variables and fundamental constants. ¥
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