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Please do not start this exam until directed to do so. You will not be allowsst =+ om

the exam starts, 50 make sure vou are ready to go to work once the bell pin3
bathroom run, etc. should be considered nght now.

room to come and go between 1
TURNED BACKWARDS.

. \I{e acceleration of an object 13 directly proportional to the force exerted on 1t and inversely

proportional to its mass; acceleration = force/mass or 2= ’E,T/;,H (uzually written as F = ma

. For every action there 1z an equal and opposite reaction; forces come in pairs.
_ Mm
Gravity of a planet: *Fgm-u':j.- =G ik

F represents the force of gravity, (& 1s the gravitational constant, A1z the mass of the planet.
ri 1z the mass of the object on the surface, and R 13 the radius of the planet.

Mathematical logic: What i1z done on one side of the equation must be balanced by doing the zame
thing on the other side.
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Wien’s Law

T=25}=m'ﬁ

N K wavelength (1) must be in nanometers and temperature (I) in Kelvins.
-E'Elt

1 -
kinetic energy = 1/2 *mass X velocity squared KE = ) v

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

Energy (mass energy’) = mass X speed of light squared E =mec’

Electromagnetic radiation

Energy (of a photon) = Planck’s constant % frequency of light -Ephpmn = v {or )
Wavelength X frequency = speed of light Av =c
=0 Lyman series {ultraviclet wavelengths) and
n-d —r — - Balmer series (visible wavelengths) for
n=3 hydrogen.
_ Balmer wavelengths shown:

n=" y Yy vy 6563 nm

486.1 nm

4341 nm

410.2 nm
n=1 * VYV

Lyman series Balmer series

m =1 m=2




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_ (3 ptz) Would it ever be possible for a planetary system to contain a galaxy within it7 Explain

No. Galaxies (A galaxy) contamn(s) planetary systems, planetary syvstems don't contain a galaxy.

ALS0 OKE No. A planetary system contains only a star (or stars) and planets (and other stuff).
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