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[image: image1.png]Many
lives have

been lostin

attempts at space
exploration. The

broke apart early in its
flight, causing the
deaths of all seven crew
members. The space
shuttle Columbia also
broke apart, killing all
seven crew members.

The Hubble Space
Telescope cost $10
billion dollars to
construct. NASA itself
has an annual budget
of roughly $15 billion
dollars.

Star mapping technology from
the Hubble Space Telescope is

Challenger space shuttle

now used to detect breast
cancer tumours in early
stages.

Space suits
have been
adapted as

breathing equipment
for firefighters and

specialized diving suits.

Big Idea:
Space exploration
has generated
valuable knowledge
but at enormous cost.

Eye-controlled switches,
developed for Apollo
astronauts who
experienced extreme
vibrations and had very
little control of arm and leg
movement now allow
people without arm or
hand control to write,
speak, and send
e-mails.

The CSA developed
radiation monitors called
EVARMs to track the
astronauts’ exposure to
radiation. This technology is
now used in cancer treatment.





[image: image2.png]We measure the apparent
magnitudes, luminosity, and
solar masses of stars.

Planets
have distinct
properties like
size, temperature,
number of moons,
and length of days
and years.

We can use
avariety of
telescopes to
measure different
wavelengths that
planets give off, such as
visible light, ultraviolet
light, infrared waves,
and radio waves.

Big Idea:

Different types of celestial
objects in the solar system and
universe have distinct properties

that can be investigated and

quantified.

Distinctive features
of a comet are the
size and shape of its
orbit, the closest
approach to the Sun,
whether it is periodic or
not, and its tail.

The phases, gravity,
and composition of
the Moon can be
investigated and
quantified.

Asteroids are generally
distinguished by their size,
mass, and orbit.
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An organization
called CERN is
creating a Large
Hadron Collider to
conduct experiments at
energy levels near the
big bang.

COBE and WMAP
images from the CMB
radiation have shown
us this shell that
surrounds our universe
in every direction adding
evidence that the
universe is finite
and expanding.

Edwi
that speed of a galaxy determined
from its redshift was proportional to
the distance from Earth and thus
concluded that the universe is
expanding at a constant

evidence of the properties
of the solar system and the
universe to develop theories

in Hubble discovered

Satellite data
have provided
more evidence for
the big bang theory
giving us more details
about the formation of
the universe.

e known as the Hubble
constant.

Big Idea:
People use observational

Robert Wilson and
Arno Penzias
accidentally

discovered CMB

radiation, which was
produced by the
radiation left over from
the big bang, giving more
evidence to support
the big bang theory.

to explain their formation
and evolution.

The James Webb Space
Telescope can see even
farther than the Hubble
Space Telescope and will be
used to find the first galaxies
formed after the big bang.
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