
Lecture 31 - 10/31/22

Newton’s law of gravitation

Physics 101H
General Physics 1 - Honors



Topics

2

Summary

Friday: Deformable objects [chapter 12]
- Stress and strain
- Elastic modulus

Today: Gravity [chapter 13]
- Newton’s laws of gravitation
- Gravitational fields and potential energy

Announcements This week:  No problem set on Wednesday
 Practice exam posted instead

Wednesday November 9:     Midterm 2



Gravity
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Gravity is an attractive force

Classically, it is described by Newton’s laws of gravity

Our modern understanding is captured by general relativity
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Example: Calculate the relative correction to the acceleration due to gravity, g = 
9.81 m/s2, induced by the complete expression for Newton’s law of gravitation.



Gravitational field
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Acceleration due to gravity can be represented as a field

- mathematical quantity defined at every point in space (more generally, spacetime)

Nonlocal effect of gravity can be represented by a gravitational field

- acceleration due to gravity is a vector field



Multiple choice
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Question: A test mass is located off-center in the interior of a ring of uniform mass density. 
What is the direction of the gravitational force on the test mass, due to the ring?

(a) leftward

(b) rightward

(c) upward

(d) downward

(e) the force is zero within the ring

Instructions: Consider the following question. After you have had a chance to 
think, I will ask you to raise your hands to indicate your answer.



Gravitational potential energy
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So far our expression for potential energy due to gravity has been an approximation

- valid only close to the Earth’s surface
- useful when one mass is much much larger than the other

More generally, the gravitational potential energy can be expressed as a line integral



Multiple choice
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Question: We will have a review lecture before midterm 2 on Wednesday 
November 9. Would you like the review lecture on Friday November 4 or Monday 
November 7?

Instructions: Consider the following question. After you have had a chance to 
think, I will ask you to raise your hands to indicate your answer.



Topics

9

Summary

Today: Gravity [chapter 13]
- Newton’s laws of gravitation
- Gravitational fields and potential energy

Wednesday: Gravity continued [chapter 13]
- Conservation of energy
- Escape velocity
- Black holes

Announcements This week:  No problem set on Wednesday
 Post a practice exam

Wednesday November 9:     Midterm 2












