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Which path will the marble take? Why? Explain using one of Newton’s Laws. A C'% b
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Instantaneous Velocity (linear velocity, tangential velocity) —

Magnitude: V = Z ﬂ/}/ Sketch the instantaneous

"_?_d velocity vectors for the

L. . marble at each location
Direction: fdﬂﬁ(’jﬂ i’ 1—0 Jf{r](i Cl fd& shown at right.

Draw and label the force causing the circular motion in each case below.

a) rubber stopper on a string b) satellité-c“i.rcling Earth ¢) car rounding a curve

1. In each case, what is the direction of the force causing the circular motion?

inward. - -

2. Are these objects lLLLIL!‘lllH}: even if the are moving al ¢ lu)n:?tant speed?
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Centripetal Force and Acceleration IB11

Centripetal Force: g Um D‘( 6[“
1 Hhe fores achng fowail
b {{’}C, (u’)JfU ot H’(’, crcle

Centripetal Acceleration: o
ACelerahgn foward center of Gircle
Symbol: ZE’C

Sketch and label the instantaneous velocity, force, and
acceleration for the marble at each location in the diagram.

Compare the directions of the instantaneous velocity, force, and
acceleration for an object in uniform circular motion.
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NOTE: The phrase “centripetal force” does not denote a new and separate force of nature. The phrase
is merely another name for the net force pointing toward the center of the circular path. The centripetal
force always has another name, such as F,, Fn, Fr, F, or any combination of these.
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A car traveling down the road makes a quick left-hand turn. Explain, using Newton’s laws and a different
frame of reference, how any “centrifugal” force you feel can be explained as a centripetal force.

()

How is the acceleration of a car related to
the forces you feel as a rider in the car?

Centripetal Acceleration Centripetal Force Centripetal Force is the Net Force!
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1. A boy flies a 0.750-kg motorized plane on a 2.3 m string in a circular path. The IB 11
plane goes around 8.0 times in 12.0 seconds. Determine the following:

a) the period of revolution ¢) the acceleration of the plane | | i i/ B
T= Totaltime. _ 1295 . m =\ _ @ [n ) R
ﬂ_ 7 - S = ~
of tycles 0 |
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b) the speed of the plane d) the tension in the string

/= 21y - zﬁ(z,zm);k{(ﬁ_ \ = mac= my?
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2. A 1.5 kilogram toy car moves on a circular track of 1.3 meter radius at a p—
- constant speed of 2.0 meters per second. Determine the following:

a) the time it takes to go around

c) the centripetal force acting
the track once

on the cart
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b) the centripetal
acceleration of the cart

L. 1/}/_ - (20m),
[.3m

d) What is causing this force?
Force o friction
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3. A 2000. kg car attempts to turn a corner going at a speed of 25 m/s. The
radius of the turn is 15 meters.

a) How much friction is needed to negotiate this turn successfully?
ZF=Fe=my* (ZOOOM?I ‘”’“)_ B
4 (15m) (85)33%\
3 000N

b) If the pavement is dry asphalt, will the car be able to safely turn? Justify your answer.
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¢) Derive an expression for the maximum speed with which a car of mass m can safely
make a turn around a curve of radius r.
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4. At amusement parks, there is a popular ride where the floor of a rotating
cylindrical room falls away, leaving the backs of the riders “plastered”
against the wall. What is the minimum coefficient of static friction that
must exist between a rider's back and the wall, if the rider 1s to remain in
place when the floor drops away?
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