
Chapter 5 – Gravity Notes 

1. ________________provided key information that helped _____________ understand gravity 

2. Isaac newton 

a. Added physics interpretations to the mathematical descriptions of astronomy by Copernicus, Galileo, and Kepler 

b. Invented ___________________ as a necessary tool to solve mathematical problems related to motion 

c. Discovered the three laws of __________________ 

d. Discovered the universal law of __________________________ gravitation 

3. Galileo found that a falling object is accelerated downward. Each second its velocity increases by __________ ( 32 ft / s ). 

4. The acceleration of gravity is independent of the ________________ (weight) of the falling object 

5. Newtons Laws of Motion 

a. Newtons __________Law of Motion states: A body continues at rest or in uniform motion in a straight line unless 

acted upon by some net force 

b. Newtons __________ Law of Motions states: The acceleration (a) of a body is inversely proportional to its mass 

(m), directly proportional to the net force (F), and in the same direction as the net force 

c. Newtons __________ Law of Motion states: To every action, there is an equal and opposite reaction 

6. The inverse _________________ law (Mutual Gravitation) 

a. Any two bodies are attracting each other through gravitation, with a force (F) proportional to the product of their 

________________ (M,m) and inversely proportional to the square of their ___________________ (r) 

b. F = GMm 

          r² 

c. Universal mutual gravitation allows us to understand orbital motion of planets and moons 

7. Orbital Motion and Tides 

a. In order to stay on a closed orbit, an object has to be within a certain range of ____________________ 

b. Geosynchronous Orbits 

c. Orbital Velocity 

i. An object’s ___________________ velocity is the lateral velocity it must have to remain in a circular orbit.  

1. If mass of the spaceship << the mass of Earth, then the circular velocity is 

2. Vc =         GM 

                   r 

• M = mass of the central body in kg 

• G = gravitational constant (6.67ˣ10-11 m3/s2/kg) 

• r = orbital radius 

d. Calculating Escape Velocity 

i. ____________________________ velocity is the velocity required to escape an astronomical body 

1. If mass of the spaceship << the mass of Earth, then the circular velocity is 

2. Ve =         2GM 

                   r 

• M = mass of the central body in kg 

• G = gravitational constant (6.67ˣ10-11 m3/s2/kg) 

• r = radius of the central body 

8. Newton’s Version of Kepler’s Third Law 

a. Balancing the force (called “___________   ____________”) necessary to keep an object in circular motion with the 

gravitational force 

p² = 4π² 

r³    GM 

b.  An expression equivalent to Kepler’s third law 

Pyears² = Aau³ 

9. Tides and Tidal Forces 

a. Caused by the difference of the __________________ gravitational attraction on the water on Earth 

b. Spring and Neap Tides 

i. The Sun is also producing tidal effects, about half as strong as the Moon 

1. Near Full and New Moon, those two effects add up to cause ______________ tides 

2. Near first and third quarter, the two effects work at a right angle, causing ____________ tides 



10. Einstein and Relativity {Einstein (1879 – 1955)}  

a. Noticed that Newton’s laws of motion are only correct in the limit of ______________ velocities (<<speed of light) 

– leading to his theory of special relativity 

b. Also revised the understanding of gravity – leading to his theory of _____________________ relativity 

c. The __________________ Postulate of Relativity 

i. The principle of relativity 

1. The laws of physics are the ___________ for all observers, no matter what their motion, as long 

as they are not accelerated 

2. Stated another way…Observers can never detect their uniform _________________ except 

relative to other objects.  

d. The ___________________ Postulate of Relativity 

i. The constant speed of ____________ 

1. The speed of light in a vacuum is constant and will have the same value for all observers 

independent of their motion relative to the light source 

e. The Theory of _______________ Relativity 

i. The first two postulates describe the theory of special relativity 

1. Observed mass of a moving particle depends on its velocity 

2. The energy of a body at rest ≠ 0 

3. Instead, we find _______________ 

f. The ________________ Postulate of Relativity 

i. The general theory of relativity 

1. The equivalence principle: new description of gravity  

2. Observers cannot distinguish locally between _________________ forces due to acceleration 

and uniform __________________________ forces due to the presence of a massive body 

 

 


