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Circular Motion Review
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1. In our physics class, circular motion is always calculated assuming a constant speed.  Yet velocity ( a word we use often instead of speed) is not constant.  Why is velocity not constant?
a. Speed is not a component of velocity

b. Speed is constant but direction is changing

c. Velocity is a vector that involves more than just speed.

d. Both b and c are correct.

2. You want to make a bowling ball travel in a circular counter-clockwise path around you (this means YOU are the center point).  After you set the ball in motion “to the left”, in what direction will force need to be exerted to keep the ball in a circular path? 

a. You need to constantly push the ball away from you

b. You need to constantly push the ball toward you.

c. You need to constantly push the ball to the left

3. When referring to circular motion, a period is

a. The distance traveled in one revolution

b. The time required to travel one revolution

c. The distance that you can travel in a second

4. When walking in a circle counterclockwise you are 

a. Pushing toward the center of your path with your right foot
b. Pushing toward the center of your path with your left foot

c. Exerting equal force with both feet.

5. Besides gravity (which pushes down on you) and the normal force (pushing up on you), what force is being used to keep you on a circular path? 

a. Inertia

b. Friction

c. Centrifugal force
6. We use the formula 2(r for distance because this formula will give us

a. The distance around the circle
b. The diameter of the circle

c. The volume of the circle.

7. Velocity is defined as

a. Circumference divided by frequency (Circumference/frequency)

b. Radius multiplied by Period (Radius*Period).

c. Circumference divided by Period (Circumference/Period)

8. If you travel around a circle that has a radius of 2 meters in 2 seconds, the distance that you traveled is

a. About 12.5 meters

b. 0 meters

c. 25 meters

d. 6.25 meters

9. If you are traveling in a circle at constant speed, are you accelerating?

a. Yes, because you are changing your speed

b. Yes, because you are changing direction

c. No, because you are traveling in a circular path (which is really a straight line). 

10. Force which points to the center of a circular path is called

a. Centrifugal force

b. Inertia

c. Centripetal force

11. Consider the following picture.  If you traveled at the same average speed around each of the circles, the period would be 

a. shorter for the larger circle

b. shorter for the smaller circle? 
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The direction of a velocity vector at every instant is tangential to the circle.  This means that unless some force is applied to the object, it will not continue to travel in a circle.  It wants to “go straight” due to inertia.  When we measure velocity, we are really estimating linear velocity at the “edge” of the circle.  As the object turns, the direction of linear speed changes, thus we have changing speed but not direction.   So based on what you know…answer the question below:

12.  A tube is been placed upon the table and shaped into a three-quarters circle. A golf ball is pushed into the tube at one end at high speed. The ball rolls through the tube and exits at the opposite end. Describe the path of the golf ball as it exits the tube.
 



[image: image5.png]



13.  A 900-kg car moving at 10 m/s takes a turn around a circle with a radius of 25.0 m. Determine the acceleration and the net force acting upon the car.

	Known Information:
m = 900 kg 

v = 10.0 m/s

R = 25.0 m
	Requested Information:
a = ???? 
Fnet = ???? 


a = v2 / R




Fnet = m • a
Solve the problem.

a. What equation will you use to solve for v?  Write the equation then solve the problem.
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b. What equation will you use to solve for a?  Write the equation then solve the problem.
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c. What equation will you use to solve for Fnet?  Write the equation then solve the problem.
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14. Anna Litical is practicing a centripetal force demonstration at home. She fills a bucket with water, ties it to a strong rope, and spins it in a circle. Anna spins the bucket when it is half-full of water and when it is quarter-full of water. In which case is more force required to spin the bucket in a circle? Explain using an equation as a "guide to thinking."
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 As the mass increases the centripetal force increases, so the bucket with more water in it will experience a greater force.
15. A Lincoln Continental and a Yugo are making a turn. The Lincoln is four times more massive than the Yugo. If they make the turn at the same speed, then how do the centripetal forces acting upon the two cars compare. Explain.

Since Fc=ma, if the mass is 4 times as much the force will be 4 times as much. 
        4ma = 4Fc
16. 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.

We first need to find the period. T= time/# revolutions =29.3s/10 rev =2.93s

Now we need to find the tangential velocity v=2∏r/T = 2∏(2.9m)/ (2.93s) = 6.22m/s

Now we are ready to find the centripetal force 
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Universal Gravitation and Kepler
1. According to the Law of Universal Gravitation…

a. The larger the masses, the greater__ the force between two objects


b. The larger the distance, the ____smaller____ the force between two objects


2. The diagram below shows the elliptical orbit of a planet with a period of 1300 days.  If area I is equal to area IV, what day is it at point X?

[image: image12]
3. Earth moves more slowly in its orbit during June than during January.  Is Earth closer to the sun in June or in January?  What is the rationale for your answer? 

The earth is closer to the sun in January. When the earth is closer to the sun the gravitational pull is greater and so the earth moves faster.
4. According to Kepler’s 1st Law, what shape do planetary orbits make around the sun?  What are at the focal points of these orbits?

The planets move in elliptical orbits with the sun at one foci and nothing at the other.
5. From Kepler’s 2nd Law, where do planets travel faster in their orbits, near the sun or far away from the sun?

According to Kepler’s 2nd law, the planet must move faster because it sweeps out less area near the sun for the distance it travels.  
6. In Kepler’s 3rd Law, what do T, r, and k stand for?  What units are they measured in?

T = time for the planet to go once around the sun, seconds
r = the length of the semi-major axis, meters or AU

k = 
7. State Newton’s Law of Universal Gravitation.
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8. Suppose that two objects attract each other with a gravitational force of 16 units. If the distance between the two objects is doubled, what is the new force of attraction between the two objects?
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9. Suppose that two objects attract each other with a gravitational force of 16 units. If the distance between the two objects is reduced in half, then what is the new force of attraction between the two objects?
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10. Suppose that two objects attract each other with a gravitational force of 16 units. If the distance between the two objects is reduced by a factor of 5, then what is the new force of attraction between the two objects.
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Calculate the gravitational force between the Earth (m=5.98 x 1024 kg) and a 10,000 kg satellite orbiting a distance of 1.28 x 107 m from the center of the Earth. 
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Note: It does not matter which object we choose to be m1 and which we choose to be m2.
KINEMATICS
V=d/t    a=(Vf-Vi)/t
d=1/2gt^2
1. Select ALL of the following that are examples of acceleration
a. A car going around a curve at constant speed
b. A car slowing down for a stop sign

c. A car speeding up to pass on the highway
d. A car going down hill at a constant velocity

e. A  car stopped at a stop sign
2. What is the displacement of the WHRHS cross-country team if they begin at the school, run 10 miles and finish back at the school?

The displacement is the shortest distance between the starting and ending points. Thus the answer is zero since they ended at the same spot they began.
3. Below is the position vs. time graph for a spider
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Describe the spider’s motion in words.

For 5s the spider moves 6m in the negative direction. Then it stops at 2m from the orign for 5s. Then for 5s it moves away from the origin and travels a distance of 14m. Finally for the next 5s, it travels 4m toward the origin. (The origin is the reference point.)
4. What is the spider’s change in position for the last 10 seconds?

10m in the positive direction
5. During what time period was the spider standing still?

5-10s  The spider is not moving when his position is not changing. This happened when the graph is a horizontal line.
6. During what times was the spider moving towards the reference point?

0-5s and 15-20s The spider moves toward the origin when the slope is negative.
7. During what time period was the spider moving the fastest?

10-15s The spider moves the fastest when the slope is the greatest. The slope may be positive or negative.
8. Where is the spider accelerating?
The spider accelerating at5, 10 and 15s. Remember that the slope of a position vs. time graph is the velocity. The spider will accelerate only when the slope changes.
9. How far does a ball fall in 3 seconds when dropped from rest?
t = 3s  g =10m/s2   
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10. A runner in a track and field event sprints from rest for 3 seconds at an acceleration of 7 m/s2.  How far did the sprinter run? 

vi=0, t = 3s, a = 7m/s2    
[image: image20.wmf]m

s

at

t

v

d

i

5

.

32

)

3

)(

7

(

2

1

)

3

)(

0

(

2

1

2

2

=

+

=

+

=



11. A ball is thrown straight upward at 30 m/s.  How fast is the ball moving at the peak of its motion?

0m/s
� EMBED Equation.3  ���
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