Earth Science 11

Unit 1 Worksheet

Stars and Galaxies
DIRECTIONS:
This chapter begins on page 610. It is a good practice to read the chapter first before attempting to answer the
questions in this worksheet. Be aware that not every possible test question is covered by this worksheet. Any
material in the chapter may appear on a test. Answer each question as completely as you can. Any unfamiliar bold
words in the chapter are defined in the margins nearby. Be sure to know the definitions!
Chapter 28.1
1. What is light?
•

Light is a form of electromagnetic radiation, or energy that travels in waves.

2. At what speed do light waves travel?
•

300,000 km/s

3. Define wavelength.
•

The distance from one wave crest to another.

4. When the various types of electromagnetic radiation are arranged in a continuum from longest wavelength to
shortest, what is the result called?
•

The electromagnetic spectrum.

5. Make your own sketch of the Electromagnetic Spectrum on p. 613.

6. Describe how a spectroscope works.
•

A spectroscope works by using a prism to refract or bend the colour the rays, producing a band
of colour.
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7. Describe how an emission spectrum and an absorption spectrum are different than a continuous spectrum.
•
•
•

An continuous spectrum is an unbroken band of colour showing the source is emitting light at all
visible wavelengths.
An emission spectrum is a series of unevenly spaced lines of different colours and brightnesses
showing that the source is emitting light of certain wavelengths only.
An absorption spectrum is a continuous spectrum with dark lines showing that some of the
wavelengths of light emitted by the source are absorbed

8. How do astronomers use a star’s absorption spectrum?
•

An absorption spectrum is used to indicate the composition of the star’s outer layer or
atmosphere.

9. What is the Doppler Effect?
•

A phenomena whereby the wavelength emitted is shortened as an object moves towards you, and
is lengthened as an object moves away from you.

10. What is meant by a redshift or blueshift in the observed spectral lines?
•
•

A redshift means the wavelength emitted by an object has moved towards the red end of the
spectrum.
A blueshift means the wavelength emitted by an object has moved towards the blue end of the
spectrum.

11. If astronomers observe a redshift in a star’s spectrum, is the star moving closer or farther away?
•

The star is moving farther away from you.

12. How do astronomers use the redshift or blueshift to determine how fast a star is moving relative to the earth?
•

They divide a spectral line’s shift in wavelength by the wavelength determined in the laboratory to
calculate the ratio of the star’s velocity to the speed of light.

Chapter 28.2
13. What is the nearest star to our sun? How far away is it?
•

Proxima Centauri. It is 4 light years away.
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14. What are constellations? Would they look the same if you were on a planet circling a distant star? Why or why
not?
•
•
•

Constellations are groups of stars.
As seen from a distant star, none of the constellations would look the same.
Constellations appear in the arrangement they do because of where we are. If we looked into
space from a vastly different location, the relative positions of the stars in the constellation
would change.

15. Why do constellations appear to move across our night sky?
•

They appear to move across the night sky because the Earth is moving.

16. Why are Ursa Major, Ursa Minor and Cassiopeia called circumpolar constellations?
•

They never set below the horizon.

17. Define apparent magnitude.
•

How bright a star appears to an observer on Earth.

18. How much brighter is a first-magnitude star than a third magnitude star?
•

It is 2.5 times as bright for each magnitude level, so it is 6.25 times brighter.

19. What distance is an astronomical unit based on? How many kilometres are in one AU?
•

It is based on the average distance from the Earth to the sun, or about 150 million km.

20. Define a light year. How many kilometres are in a light year.
•

A light year is the distance travelled in one year at the speed of light, or 9.5 trillion km.

21. What is parallax?
•

A change in an objects direction due to a change in the observer’s position.

22. How many light years are in a parsec?
•

3.258 light-years
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23. What two elements make up the majority of stars’ composition?
•

Hydrogen and helium are the most abundant.

24. Why is each star’s spectrum unique?
•

Each star is made of a unique combination of elements.

25. What is the definition of a solar mass?
•

A mass equal to that of our sun.

26. How much bigger than the sun is the largest known star?

•

2000 times bigger than our sun.

27. What does the colour of a star tell you about its temperature?
•

Various colours correspond to various temperatures. Hotter stars are whiter.

28. What does luminosity mean?
•

The actual brightness of a star.

29. What is the difference between apparent magnitude and absolute magnitude?
•
•

Apparent magnitude is the brightness as observed from Earth.
Absolute magnitude is the brightness observed if the star was 10 parsecs away.

30. Describe two kinds of variable stars.
•
•

Pulsating stars change brightness because they are expanding and contracting.
Eclipsing binaries change brightness because a dimmer companion passes in front, blocking the
light.
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Chapter 28.3
31. Make your own sketch of the Hertzsprung-Russell Diagram.

32. What characteristic separates the giants from the super giants?
•
•

Giants are 10 – 100 times bigger than the sun.
Supergiants are more than 100 times bigger than the sun.
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33. In your own words, describe the birth of a star.
•
•
•
•
•

Life starts in a cloud of dust and gas called a nebula.
Condensation begins and the matter compresses, increasing the temperature.
Eventually this nebula begins to glow and is called a protostar.
Contraction continues and protostar gets hotter and brighter.
Eventually, centre becomes so hot and dense that a fusion reaction begins.

34. What happens to a star when the hydrogen is used up? At what point does the star begin to die?
•

•

When there is plenty of hydrogen, the forces of expansion due to fusion and contraction due to
gravity are in balance. Once the hydrogen is used up, gravity gets the upper hand and contraction
takes place. The core shrinks and the star gets hotter.
When the core temperature rises to the point that helium fusion can start, the star is dying.

35. How is a planetary nebula formed?
•

It is formed when the gases at the star’s surface are blown away in abrupt bursts.

36. How does the death of a massive star differ from that of a star like the sun?
•
•
•
•

If a star is 8 or more times as massive as our sun, the fusion process continues until iron is
formed whereas for our sun fusion stops at carbon.
It swells to more than 100 times the size of the sun.
The iron core absorbs energy, and suddenly collapses. The resulting shockwave blows the outer
layers into space in an explosion called a supernova.
The remnants of a star like our sun form a white dwarf, while those of a massive star form a
neutron star or a black hole.

37. Describe the characteristics of a neutron star.
•
•
•
•

A neutron star has a gravitational force so great that it becomes a dense mass of neutrons.
About 20 km in diameter, but a trillion times more dense than the sun.
It spins rapidly and gives off bursts of radio waves along its magnetic axis.
This rapidly spinning star is known as a pulsar.

38. What evidence is there for the existence of black holes?
•

Astronomers have detected strong x-ray sources thought to be emitted by atoms as they are
ripped apart by the strong gravitational forces.
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Chapter 28.4
39. How old is the universe estimated to be?
•

Estimated to be 10–20 billion years old.

40. What are galaxies? To which galaxy do we belong?
•
•

Galaxies are groups containing millions or billions of stars.
We belong in the Milky Way galaxy.

41. Sketch and describe the three main types of galaxies.

•
•
•

A spiral galaxy has a bright central nucleus with spiral arms radiating from it. Contains young
stars and lots of dust and gas
An elliptical galaxy may be spherical or lens shaped, with stars concentrated in the centre. Older,
with less dust and gas than spiral galaxies.
Irregular galaxies are smaller and fainter with unevenly spread stars.

42. What is a quasar?
•

Extremely distant, extremely luminous, highly active galactic nuclei.

43. In your own words, describe the big bang model thought to explain the origin of the universe. What evidence is
there to support this theory?
•
•

•
•

10–20 billion years ago, all matter existed in an incredibly hot and dense state.
This matter expanded at enormous speed, and at the same time, through all of space. The energy
of expansion materialized as high energy particles of matter and light. Space itself was
expanding.
This superhot, super dense universe continued to expand, but at a much slower rate.
Eventually matter condensed into stars and galaxies.
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