Angular velocity (ω = rpm or rps)

1.  Three children are sitting on a merry-go-round.  One is at the center, the second is 1 meter from the center and the third is sitting on the outside which is 2 meters from the center. The merry-go-round completes one revolution every 5 seconds. Find the Frequency, time per revolution, and Period for each child.

Frequency: 0.2 Hertz
Time: 5 seconds
Period: 5 seconds
2.  A record player goes around 78 times in a minute.  Find the Frequency, time per revolution, and Period.

Frequency: 1.3 Hz
Time: 0.77 s
Period: 0.77 s
3.  A DVD goes at 1530 rpm, while a second DVD goes at 25.5 cycles per second (Hertz).  Find the Frequency, time per revolution, and Period for each.

Frequency: 25.5 Hz
Time: 0.39 s
Period: 0.39 s
4. A fan takes 0.016667 seconds to complete one circle.  Find the Frequency, time per revolution, and Period?

Frequency: 60 Hz
Time: 0.016666 seconds
Period: 0.1666 s
Linear Velocity (v = 2пr/t = m/s) 
1.  Three children are sitting on a merry-go-round.  One is at the center, the second is 1 meter from the center and the third is sitting on the outside which is 2 meters from the center.  If the merry-go-round takes 5 seconds to go around, how fast is each traveling in m/s?

A. 0 m/s
B. 1.26 m/s
c. 2.5 m/s


2.  A record player goes around 78 times in a minute.  What is its linear velocity if it is 30 cm in diameter?

1.22 m/s
3.  A DVD goes at 1530 rpm. What is its linear velocity if it is 12 cm in diameter?

9.65 m/s
4. A fan whose blades are 21 cm long (radius) takes 0.0166667 seconds to complete one circle.  What is its linear velocity?

79.2 m/s
Angular Acceleration (a = v2/r   - m/s2)

1.  Three children are sitting on a merry-go-round.  One is at the center, the second is 1 meter from the center and the third is sitting on the outside which is 2 meters from the center.  If the merry-go-round takes 5 seconds to go around, how much is each child's acceleration?

A. 0 m/s2
B. 1.59 m/s2
C. 3.12 m/s2

2.  A record player goes around 78 times in a minute.  What is its angular acceleration if it is 30 cm in diameter?

9.92 m/s2
3.  A DVD goes at 1530 rpm. What is its angular acceleration if it is 12 cm in diameter?

1536 m/s2
4. A fan whose blades are 21 cm long (radius) takes 0.0166667 seconds to complete one circle.  What is its angular acceleration?

29,800 m/s2
Centripetal force (F = ma = mv2/r)

1.  Identical triplets (m = 25 kg) are sitting on a merry-go-round.  One is at the center, the second is 1 meter from the center and the third is sitting on the outside which is 2 meters from the center.  If the merry-go-round takes 5 seconds to go around, how much is centripetal force on each child?

A. 0 N

B. 39.8 N
C. 78 N
2.  A rock in a sling goes around 78 times in a minute.  What is its centripetal force if it is 30 cm in diameter and has a mass of 0.5 kg?

4.96 N
3.  A car is going around a curve at 27 m/s.  If the radius of the curve is 50 m and the car has a mass of 1000 kg, what is the centripetal force on the car?

a =  0.146 m/s2      F = 146 N
4. A stopper tied to the end of a string is swung in a horizontal circle.  If the mass of the stopper is 13.0 g, and the string is 93.0 cm, and the stopper revolves at a constant speed 10 times in 11.8 s, 
a.  what is the tensional force on the string?

v = 4.95 m/s
a= 26.4 m/s2    F = 3.4N

b.  what would happen to the tension on the string if the mass was doubled and all other quantities stayed the same?

double
       c.  what would happen to the tension on the string if the period was doubled and all other quantities stayed the same?

3.4 N/4
5. A rock of mass 4.0*102 g is tied to one end of a string that is 2.0 m in length and swung around in a circle whose plane is parallel to the ground.

a. If the string can withstand a maximum tension of 4.5 N before breaking, at what speed is the rock traveling just as the string breaks?

4.7 m/s
Torque (Fr – Units areNm)

1.  A force of 15 N is applied to tangentially to a tire that has a radius of 0.5 m.  What torque is applied?

7.6 Nm

2.  Dr. E was trying to loosen a stuck nut on his refrigerator.  He was using a 0.35 meter wrench and applying 38 N of force.  How much torque is he applying?  

13.3 Nm

3.  If you can only apply 35 N of force, how long must the wrench be to remove the nut with 35 Nm of torque?

1 m

4.  Two squirrels are sitting on broken branch that was balanced over a log before they sat down.  The fat squirrel weighs 11 N and is sitting 1.2 meter from the log.  How much torque is this squirrel applying to the branch?

13.2 Nm

5.  The skinny squirrel weighs 6.7 N.  How much torque must she apply to make the branch balance?  How far from the log must she sit?

1.97 m

Kepler's Laws 
1. What is Kepler’s 1st Law?  Draw it.
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2.  What is Kepler’s 2nd Law? Draw it.
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3.  What is Kepler’s 3rd Law?  Fill in the table below to verify it.

T2/a3= T2/a3

Table Kepler: (T2 = a3 (T = earth years and a = Planet – Sun distance))
	Planet
	Semimajor axis (1010m)
	Period T (y)
	T2/a3

Show your work

	Mercury
	5.79
	0.24
	.0000299

	Venus
	10.8
	0.62
	.0000299

	Earth
	15
	1
	.0000299

	Mars
	22.8
	1.88
	.0000299

	Jupiter
	77.8
	11.9
	.0000299

	Saturn
	143
	29.5
	.0000299

	Uranus
	287
	84
	.0000299

	Neptune
	450
	165
	.0000299


4. The moon has an orbital period of 27.3 days and a mean distance of 3.80 x 105 km from the center of the Earth. Find the distance (km) an artificial satellite is from the center of Earth if its period is 92.3 minutes

6.7 E3 km
Universal Law of Gravitation  

ma = F =  - G m1 M2      G =  6.674×10−11 (N m2)

                           r2                                            kg2

 1.
Compute the force of gravity between two 3.0 kg masses whose centers are 1.5 meters apart.

2.67 e-10 N
2.

a. Compute your mass (in kilograms) by dividing your weight (in pounds) by 2.2.

90 kg
 b. The mass of the earth is 5.98x1024 kg and the radius of the earth is 6.38x106 m. Use the Law of Universal Gravitation to calculate the gravitational force of attraction between you and the earth.

88 N (depends on your weight)
3.
Two masses m1 and M2, are separated by a distance r. The force of attraction between the two masses is F

a.
If m1 is doubled, how does F change? 

2F
b.
If the masses were NOT changed, but r was doubled, how would F change?

¼ F
c.
If r was not changed but both masses were doubled, how would F change?

4F
d.
If r was halved and both masses were doubled, how would F change?

16 F
4. a. The mass of the moon is 7.35x1022kg and the radius of the moon is 1.74x106m. Compute the weight due to gravity of a 10 kg object on the moon.
16N
b. Calculate the acceleration due to gravity of the object (on the moon).
1.62 m/s2
5. Calculate the distance between two 75 kg masses that have a gravitational attraction of 8.34x10-7 N.

0.67 m
6. a. 
What is the acceleration of gravity 2250 km above the Earth’s surface?

5.4
 m/s2
b. What is the speed of the satellite (remember Earth’s radius is 6.38x106 m)?

79054 m/s
8. How far above the Earth’s surface would you have to go for your weight to be reduced to one-sixth of what it is on the Earth’s surface?

9263 km
9. How fast would an object be going if it were at the distance described in problem number 4?

3.88 e3 m/s
10. Determine the acceleration due to gravity, the period, and the centripetal velocity, of an object orbiting the Earth 382,500,000 m from the Earth’s center.

11. Two spherical balls are placed so their centers are 3.19 m apart. The force between them is 2.77 x 10-8 N. If the mass of the smaller ball is 68.7 kg, what is the mass of the other ball? 


12. How far (in km) from the center of the Earth would a person with a weight of 441 N on Earth have to be to have a weight of 56.8 N? 


.
