Earth in the Universe
FIRST: What you must know & understand (not found in ESRT). Includes vocabulary at end
of this review.
1) Universe began with Big Bang about 13.7 billion years ago.
2) Evidence for Big Bang:
a) Background microwave radiation
b) Red Shift (Doppler effect)
3) Understand the Doppler effect and how it relates to “spectra of elements from distant stars.”
4) Fusion, the process that powers stars. Know the fuel. Know the product.
5) Evolution of stars including the two possible end stages.
6) Components of our solar system including basic facts and how they relate to one another.
7) Eccentricity of orbits.
8) How and when the solar system formed.
SECOND: What you must be able to do.
1) Use the equation for eccentricity, ESRT page 1. You must know what each term in the
equation means and how to find those values if given a diagram.
2) Given a diagram of an ellipse, calculate or state:
a) d (distance between foci)
b) L (length of major axis)
c) e (eccentricity)
d) Where in the orbit the object has maximum or minimum Pe and Ke.
e) Where in the orbit the gravitational attraction is strongest or weakest and whether
that attraction is increasing or decreasing between two given points.
f) Where in the orbit the apparent diameter is biggest or smallest and whether
that diameter is increasing or decreasing between two given points.
g) Where Sun (or star) is located
3) Draw an ellipse and answer questions about it (see #2 above).
THIRD: Parts of the ESRT that you must understand and be able to use. This means.....
a) Know where information is and simply retrieve (find) it and
b) Derive information from what’s there.
Example 1: What is the Earth’s period of rotation? Find answer on ESRT pg. 15: about 24
hours.
Derive information: At what rate does the Earth rotate? 1 rotation = 360°. Rate = 360°/24hrs
Rate of rotation = 15°/hr.
Example 2: What is the relationship between a planets distance from the sun and its period of
revolution? Find information about distance and rotational periods on ESRT pg. 15. Derive
answer: There is a direct relationship.
1) Equation for eccentricity: ESRT pg 1
2) Characteristics of Stars: ESRT pg 15
3) Solar System Data: ESRT pg 15
4) Electromagnetic Spectrum: ESRT pg. 14
5) Timeline: ESRT pg 8

Essential vocabulary:
Galaxy
Nebula
Fusion
Ellipse
Meteor
Asteroid
Nebula
Revolution
Perihelion
Perigee
Wavelength
Frequency
Infrared
Terrestrial
Apparent diameter

Universe
Solar System
Eccentricity
Focus (Foci)
Orbit
Planet
Rotation
Axis of rotation
Aphelion
Apogee
Visible light
Doppler effect
Jovian
Milky Way
Electromagnetic spectrum

Light year
Length of Major Axis
Star
Potential energy
Gravity
Red shift
Apparent motion

Big Bang
Comet
Supernova
Kinetic energy
Luminosity
Blue shift

Resources you can use:
1) Review book pages 38 - 58
The following are found on regentsearth.com (click on ‘The Guide’)
2) Orbital diagram review
3) Flash Cards
4) Crossword puzzles
5) Tests & Interactive Reviews: Earth Motions & Astronomy
6) Powerpoint: Spectrum & Doppler Shift
7) Mostly Illustrated Glossary of Earth Science Terms
Some (very) Useful Facts:
> Big Bang about 13.7 billion years ago
Evidence: Red shift & background microwave radiation.
> Solar system forms about 4.6 billion years ago from a nebula.
> Universe is expanding (red shift)
> Stars powered by fusion: Use hydrogen fuel and produce helium. Releases energy.
> Life cycle of stars: Massive stars explode (supernova) possibly forming black hole or neutron star.
Less massive stars die quietly as white dwarfs, then become black dwarfs.
> Earth revolves at about 1º/day
> Earth rotates at about 15º/hr.
> As distance from Sun increases rate of revolution decreases.
> Earth’s orbit is a ‘slightly eccentric ellipse’.
> Eccentricity has no units. It is a number from 0 (a circle) to 1 (a line).
> Sun located at one of the foci of the elliptical orbit.
> Know and understand Keppler’s Law of ‘equal swept area in equal time’.
> Know the differences between planets, moon, asteroids, meteoroids, and comets.
> The temperature of a star determines its color.
> Understand apparent diameter.
> Our galaxy is the Milky Way. It is a spiral. Our solar system is on the outer part of a spiral arm.
> When a planet is closest to the star it is orbiting:
Gravitational attraction between the two will be strongest.
The planet’s orbital velocity (Ke) will be greatest.
The planet’s potential energy (Pe) will be smallest.
The apparent diameter of the star as seen from the planet will be greatest.
When the planet is farthest from the star it is orbiting all of the above are reversed

