Concepts of Physics — Mr. Flint Williamsport Area High School

Chapters 12, 13 & 14 — Gravity and Satellites

Text Readings (Conceptual Physicsb Prentice Hall ©2002) o 2 2N
* Chapter 12 (pages 168 — 181), Chapter 13 (pages 182 — 198) and BEYSIC
Chapter 14 (pages 199 — 211) Read before, during and after this unit.
*  Your textbook web site: Chapter 12: www.tinyurl.com/5am5r
Chapter 13: www.tinyurl.com/6s074 Chapter 14: www.tinyurl.com/6p2s8

¥

Handouts
* A Tour of the Solar System e Universal Law of Gravitation example problems
*  What is GPS? e Calculating g example problems

Objectives (Thisisexactly what will be onthetest)

Understand that our solar system is made up of planets that are separated by huge distances,
move at extremely high speed and require an enormous gravitation force to stay in orbit
around the sun.

Explain why the moon does not hit the Earth even though it has been falling toward it for
billions of years.

Use Newton’s universal law of gravitation to calculate gravitational forces between objects.
Calculate the value for g on a planet based on an object’s weight and with planetary data
Explain the connection between gravitation and the idea that the universe may stop expanding
and begin to contract.

Recognize and describe the challenges faced in manned and unmanned spaceflight through a
study of NASA’s Space Shuttle program, the International Space Station (ISS) and the Global
Positioning System (GPS).

Understand some basic orbit types including low earth, geosynchronous, elliptical and 12 hour
orbits for manmade satellites. Describe the practical uses of each orbit.

Explain what causes tides and eclipses.

Describe Albert Einstein’s theory on gravity and its connection with black holes.

Interpret graphs to find the acceleration of an object in a gravitational field.

Compare theoretical and experimental values for the acceleration due to gravity.
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Formulas Newton’s universal law of gravitation: F= % w=mg G =6.67x10 Nk?
. . GM
g based on an object’s weight: g=— g based on planetary data: g= ?
m
Pennsylvania Standards addressed in this unit: Reading & Writing 1.1-1.8 Mathematics 2.1-2.9
Science:

3.1.12.B — Apply concepts of models as a method to predict and understand science and technology.

3.1.12.C — Assess and apply patterns in science and technology.

3.1.12.D — Analyze scale as a way of relating concepts and ideas to one another by some measure.

3.2.12.B — Evaluate experimental information for appropriateness and adherence to relevant science processes.
3.2.12.C — Apply the elements of scientific inquiry to solve multi-step problems.

3.4.12.C — Apply the principles of motion and force.

3.4.12.D — Analyze the essential ideas about the composition and structure of the universe.

3.7.12.B — Evaluate appropriate instruments and apparatus to accurately measure materials and processes.
3.8.12.A — Synthesize and evaluate the interactions and constraints of science and technology on society.
3.8.12.C — Evaluate the consequences and impacts of scientific and technological solutions.



