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We previously learned how to calculate the tangential velocity of an object moving on a circular path of
motion. Now that we understand the velocity of the object, we can examine the change in velocity (AKA
acceleration). Recall from our linear motion unit that acceleration is any change in velocity, which can be a
change in speed or a change in direction. Objects moving in a circular motion are constantly changing
direction, therefore they are constantly accelerating. We can calculate the centripetal acceleration with the
following formula:

Centripetal Acceleration Radius (tangential) Velocity (tangential) Velocity
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You must show your work (G.U.E.S.S.) and have correct units for full credit.

1. A 2.5 kg object moves at a constant speed of 8.0 m/s in a 5.0 m radius circle. What is the object's

centripetal acceleration (A.)?
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2. Atest car moves at a constant speed around a circular track. If the car is 48.2 m from the track’s center
and has a centripetal acceleration of 8.05 m/s?, what is the car’s tangential velocity?
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3. Arope attaches a tire to an overhanging tree limb. A girl swinging on the tire has a centripetal
acceleration of 3.0 m/s’. If the length of the rope is 2.1 m, what is the girl’s tangential velocity?
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4. As ayoung boy swings a yo-yo parallel to the ground and above his head, the yo-yo has a centripetal
acceleration of 250 m/s%. If the yo-yo’s string is 0.50 m long, what is the yo-yo’s tangential velocity?
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5. Adogsits 1.5 m from the center of a merry-to-round. The merry-go-round is set in motion, and the
dog’s tangential speed is 1.5 m/s. what is the dog’s centripetal acceleration?
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6. A race car moving along a circular track has a centripetal acceleration of 15.4 m/s’. If the car has a
tangential speed of 30 m/s, what is the distance between the car and the center of the track?

Solve for cadius
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Centripetal Force
Newton’s second law (F=ma) proves that the direct relationships between force and mass and acceleration is

F = ma. Therefore centripetal force (F¢) can be calculated the following way: )
Centripetal Force

. . v? . 2
*|f the centripetal acceleration is unknown, then — can be substituted for a. F. = ma. = mv
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You must show your work (G.U.E.S.S.) and have correct units for full credit.
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7. A child on a merry-go-round is moving with a speed ofjl 35 m/s when 1.20 m from the center of the
merry-go-round. Calculate (a.) the centrlpetal acceleration of the child, and (b) the net horizontal force

exerted on the child (mass = 25.0 kg).
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8. Tarzan tries to cross a river by swinging from one bank to the other on a vine that is 10.9 m long. His
velocity at the bottom of the swing is 8.3 m/s. Tarzan does not know that the vine has a breaking
strength of 1.40 x 10°N. What is the largest mass that Tarzan can have and still make it safely across

the river? > l‘—wxlo N=
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9. A 8,000 kg car traveling at 21\;) m/s rounds a curve of radius 200 m. Find the following:
T\

a. The centripetal acceleration (in m/sz) of the car.
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b. The centripetal force.
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10. A 9001(g car moving at 10 m/s takes a turn around a circle with a radius of 25 meters. Determine the

acceleration and the net force acting upon the car.

(i Oh .
St ZSM%UIM/JL ac= (s
fo=moac - qpppg « qrbt = 3600 N Fo = 3600 N

|0 cev Per 29.3 Sec 7T”Q%S:w

11. Determine the centripetal force acting upon a 40-kg child who makes 10 revolutions around the

Cliffhanger in 29.3 seconds. The radius of the barrel is 2.90 meters. 5 -6 Q; N
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