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. \'_[ﬁ acceleration of an object 1= directly proportional to the force exerted on 1t and inversely
_F
=

proportional to its mass; acceleration = force/mass or w (wsually written as F=ma.

. For every action there 13 an equal and opposite reaction; forces come in pairs.

Mm

R*C

F represents the force of gravity, & is the gravitational constant, A 13 the mass of the planet,
r 13 the mass of the object on the surface, and R 13 the radius of the planet.

Gravity of a planet: Fymin =G

Mathematical logic: What iz done on one s1de of the equation must be balanced by doing the same
thing on the other side.
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Wien’s Law

_29x%10°

A peat

T

kinetic energy = 1/2 X mass X velocity squared

K; wavelength (1) muost be in nanometers and temperature (I) in Kelvins.

KE=lm1s:
2

gravitational potential energy = mass X acceleration due to gravity * height GPE = mgh

Energy (mass energy) = mass X speed of light squared

Electromagnetic radiation

Energy (of a photon) = Planck’s constant * frequency of light

Wavelength ¥ frequency = speed of light

n=o0

n=4

n—-3

= y Y YUY
Lyman series Balmer series

ny =1

5] =2

E=mc’

E photon =V (o1 i)

AV =0

Lyman series {ultraviclet wavelengths) and
Balmer series {(visible wavelengths) for
hydrogen.

Balmer wavelengths shown:
656.3 nom
486.1 nm
4341 nm
4102 nm



01. (5 ptz) Fill in the blanks above with the appropriate label for the major structures of the
Universe from our point of view. Choose from: planet, planetary system, star, galaxy, super-galaxy,
local group, local galaxies, cosmic galaxy, universal supercluster, local supercluster.

02. (2 ptz) Stars twinkle, planets don't. Planets orbit stars. What is another, more important
distinction between a star and a planet?

A star shines from light generated by nuclear fusion in its core. A planet shines becanse it reflects

lightt PARTIAL CREDIT: 1 pt1if get only 1 nght Energy generated from fusion; energy generated

i the core QK.
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