Gravitational force problems

 

1) 1)      Newton knew his law of universal gravitation as a proportion. An object at the surface of the earth falls at approximately 10 m/s2. The moon is 60 times farther from the earth’s center. What will be its acceleration at that new location? Why does the moon have the same acceleration at that location? What is the strength of the earth’s gravitational field at that location?

2) 2)    Knowing that a person weighs 500 N, has a mass of 51 kg, and is 6400 km from the center of the earth; calculate the mass of the earth.

3) 3)    You have a mass of 50. kg and your best friend is 100 kg. A) What is the gravitational force between you two when you are 2.0 m apart? B) If you are on a completely frictionless surface, how long would it take before you two collided? C) Convert your answer to years.

4) 4)    A) What is the gravitational field strength of the earth at its surface? B) A satellite orbits at a point 12,800 km above the earth. What is the earth’s gravitational field strength at that location?

5) 5)     Jupiter is about 300 times more massive compared to the earth, but the gravitational field strength is only 2.5 times greater. Determine the radius of Jupiter’s “surface.

Centipetal Problems

1)A 2 kilogram mass is moving in an horizontal circle with a 2 meter radius and a tangential speed of 4 meters per second. Find the centripetal accelaration.

2)Just about the fastest anyone has ever thrown a baseball is 100 miles per hour (mph). If a person's arm is 0.7m long and they start with their arm at rest extended horizontally behind them and they release the ball when the arm is vertical, and the hand stops when pointed straight down (assuming circular motion throughout, no elbow bending, and a throw of 100mph), find: 

a. 
The  speed of the arm in revolutions per second at release point 

b. 
The average  acceleration during the pitch of the ball 

c. 
The average force of the arm  

A 30kg child is on a swing. At the bottom of a swing, the child attains a speed of 4.0 meters per second. If the chain holding the swing is 4.0m long, what tension is there in the chain at the bottom of the swing (assume the chain has no mass)? 


