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Use your textbook (L1- Ch 20, L2- Ch 28.1), PPT notes, labs (spectroscopy, telescopes) and class handouts to answer the study questions below.
Electromagnetic Spectrum (handouts, text)

What do all the energies on the electromagnetic spectrum have in common?

All travel at the speed of light

How do light and sound waves differ?
Light travels much faster and it can travel trhough empty space (vacuum)

What is frequency?
# of wave cycles per sec; measured in Hertz (Hz)

What is wavelength?
Distance between two peaks of a wave; measured in meters

In the visible spectrum, which color has the highest frequency? The lowest frequency? The highest energy? The lowest energy?
Highest frequency and energy = violet

Lowest frequency and energy = red
Which has more energy: radio waves or x-rays? Infrared waves or UV rays? Gamma rays or microwaves?
What is the speed of light? What is the relationship between the speed of light, frequency and wavelength

 ( c= λf)
Speed of light ( c ) is a constant equal to 300,000 km/sec (or 300,000,000 m/sec or 186,000 mi/sec). Since “c” doesn’t change, if wavelength (λ) increases then frequency (f) must decrease and vice versa 
As wavelength decreases, does the energy in the waves become more dangerous or less dangerous to living cells? Why?
If wavelength decreases, then frequency (and therefore energy) increase and this is more dangerous to living cells. Gamma rays have the shortest wavelength and are the most harmful bc they can penetrate living tissue.
Spectroscopy and Light (textbook and Spectroscopy lab)
What instrument did you use in class to break light up into individual wavelengths? Spectroscope
What can one learn by studying the spectra of visible light coming from stars and outer space? Elements present in stars and galaxies
What are the three different spectra? (continuous, emission, absorption) How is each type produced? Continuous (full rainbow) is produced by a hot glowing solid (ex. Light bulb). Emission spectra are bright lines at specific wavelengths emitted by hot, glowing gases (ex. Neon). Absorption spectra are dark lines absorbed by cool gases (reverse of emission lines)
Which type of spectrum is produced by the following: sunlight? Continuous (some dark lines) Heated Hydrogen or Neon gas? Bright-line Fluorescent light? C Incandescent light? C Black light? Bright-line
Telescopes (PPT notes, text)

Explain refraction and reflection. Refraction = bend     Reflection = bounce
What is the function of a telescope?
To gather more light than your eyes can to study objects in space

What is the best location for a telescope? Why do you think some telescopes have domes? Rural mountaintop to minimize atmospheric influences and light pollution. Domes are for protection and to filter out excess light.
Name the two types of optical telescopes and sketch them.
What are the differences between the 2 types of telescopes?
Refractor (uses 2 or more lenses) and reflector (uses 2 or more mirrors). Most are reflectors

Use the area of a circle (A = πr2)- How does the radius of the lens affect the light gathering power of a telescope?
Every time the radius doubles, the light gathering power increases 4x 

How do radio telescopes differ from optical telescopes? What is interferometry? Radio telescopes study long wavelength radio waves which are not blocked by Earth’s atmosphere. Interferometry is the act of linking several telescopes together and compiling their data.
What is the advantage of using space-based telescopes (like Hubble)? What type(s) of radiation can Hubble detect?
HST is outside of Earth’s atmosphere and can “see” more. It can detect IR, visible and UV radiation.

Describe the red shift? How does this differ from a blue shift? What can these tell you about a distant star?
Red shift- longer wavelength emission from a star moving away (red has a longer λ). Blue shift is shorter emission from a star moving towards us (blue has a shorter λ). It can tell direction.
