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Uniform Circular Motion

“* A particle is in uniform circular motion if it travels around a circle or a circular arc at

constant (uniform) speed.

“*» The particle is accelerating because the velocity changes in direction.
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Uniform Circular Motion
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Ex 9:

What is the magnitude of the centripetal acceleration of an object on Earth’s equator due to

the rotation of Earth?

R =6370 km =6.37x10° m T =24h=86400 s=8.64x10" s

. 27R 2 7(6.37x10°)
% T (8.64x10%)

~ 463 (m/s)

. (463) . 2
o= ¥ |do=g g =34x107 (m/s)




Circular Motion, General

Tangential Acceleration:
* The centripetal acceleration comes from a change in the direction of the velocity vector.

» The tangential acceleration causes the change in the speed of the particle.
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Ex 10:

A car leaves a stop sign and exhibits a constant acceleration of 0.300 m/s? parallel to the
roadway. The car passes over a rise in the roadway such that the top of the rise is shaped
like an arc of a circle of radius 500 m. At the moment the car is at the top of the rise, Iits
velocity vector is horizontal and has a magnitude of 6.00 m/s. What are the magnitude and

direction of the total acceleration vector for the car at this instant?
a, = 0.300 m/s"

2 —- 2,
aC — v_ » —_—

I a3 _v= 6.00 m/s

6)’ "
) :Q:O.OD (m/s?)
500 3,
b -

dl= a2 +a’ S

=) (|| =/(0.072)? +(0.37 =0.309 (m/s?)

$ =tan™ % _tan™ 0.072

dy

=13.5




Relative Motion

Different measurements due to the different frames of reference:
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Relative Motion

ad - ad - d .
a(rPA):a(rPB)—I_E(rBA)

Frame A

Galilean transformation
equations.

Vpa = Vpg T Vgp

a , _ a , _ a , _ R R R
E(VPA):E(VPB)_I_E(VBA) - aPA — aPB + aBA

if v,, = constant = d,, =0 ) Ap, = dpp




Ex 11: A boat crossing a wide river moves with a speed of 10.0 km/h relative to the water.
The water in the river has a uniform speed of 5.00 km/h due east relative to the Earth. If the

boat heads due north, determine the velocity of the boat relative to an observer standmg on
A ol

either bank. . . . a8l = £ 45 B
Voe = Vor TVie =
e ViE
. L2 L
‘vi‘ = ‘Vbr‘ T ‘er‘ \/ Vi
|
B | = (102 +(5)* =11.2 (km/ h) S
w{{}—»rz
1V 1O : :
9 — tan E — tan — = 26-6 q’.;_o:“‘.sl' = GG N Qv
Vor 10 | L

‘vi‘ = \/‘vbr rE ~ 8.66 (km / h)
p=tan" 7E —tan” 1.2 _ay
Vi 8.66
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