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Chapter 7: The mysterious universe
Name: ___________________________
	1 
	A galaxy is:

A a cloud of dust and gas

B a group of stars

C an exploding star

D a group of planets.


	B
	1

	2 
	A nebula is:

A a cloud of dust and gas

B a group of stars

C an exploding star

D a fixed pattern of stars.


	A
	1

	3 
	The apparent slow rotation of the stars that is observed during the night is due to:

A the orbit of stars around other stars

B the orbit of the Earth around the sun

C the effect of parallax

D the rotation of the Earth

E the rotation of the celestial sphere.


	D
	1

	4 
	The apparent slight motion of the stars relative to each other during the year is caused by: (more than one answer)

A the orbit of stars around other stars

B the orbit of the Earth around the sun

C the effect of parallax

D the rotation of the Earth

E the rotation of the celestial sphere.


	B, C
	1

	5 
	The light year is a unit of:

A brightness

B distance

C speed

D time.


	B
	1

	6 
	The solar system is a tiny speck in the:

A celestial sphere 

B Magellanic Clouds

C Milky Way Galaxy

D Orion constellation


	C
	1

	7 
	Energy is emitted from the sun as a result of:

A chemical reactions

B nuclear fission

C nuclear fusion

D the burning of hydrogen.


	C
	1

	8 
	In the sun, hydrogen is transformed into:

A carbon dioxide

B helium

C oxygen

D water.

	B
	1

	9 
	Which part of the sun is visible during a solar eclipse?

A corona

B crown

C sunspots

D no part is visible


	A
	1

	10 
	Compared to other stars in the universe, the mass of the sun could be best described as:

A huge

B average

C tiny

D the same.


	B
	1

	11 
	Which of the following statements about sunspots are correct? (more than one answer)

A Sunspots are cooler than the surrounding areas.

B Sunspots are hotter than the surrounding areas.

C There are more sunspots during periods of high activity on the sun’s surface.

D There are more sunspots during periods of low activity on the sun’s surface.


	A, C
	1

	12 
	The sun could be best described as a star which is:

A young

B middle-aged

C old

D dying.


	B
	1

	13 
	Which of the following is described as the nursery of the stars?

A nebulae

B black holes
C red giants
D white dwarfs

	A
	1

	14 
	The colour of a star is most directly related to its:

A age

B mass

C location

D surface temperature

E volume.


	D
	1

	15 
	The Hertzsprung-Russell diagram is a graph of:

A absolute magnitude vs. apparent magnitude

B absolute magnitude vs. mass

C absolute magnitude vs. temperature

D spectral colour vs. temperature

E apparent magnitude vs. spectral colour.


	C
	1

	16 
	Which of the following statements does not describe a red giant?

A A red giant begins to form as helium builds up in the core of a star.

B A red giant is a star that swells to many times its original size.

C A red giant is stable, middle-aged star like the sun.

D A red giant is a star in which a new fusion process takes place, turning helium into heavier elements.


	C
	1

	17 
	A supernova is the name given to:
A the beginnings of a brand new star
B the core of an exploded star
C the end stage of a very massive star
D the end stage of a very small star.


	C
	1

	18 
	Which observation by scientists provides evidence for the changes that occur during the lifetime of a star?

A The occurrence of supernovae.
B The emission of energy from the sun.
C The greenhouse effect.
D The discovery of distant galaxies.

	A
	1

	19 
	The observed red shift of some stars is due to their:

A extremely high temperature

B extremely low temperature

C movement towards the Earth

D movement away from Earth.


	D
	1

	20 
	Hubble’s law states that:

A the majority of galaxies are moving away from the Earth

B the majority of galaxies are moving towards the Earth

C more distant galaxies move away from the Earth faster

D the universe is expanding at an increasing rate

E the universe expands and collapses alternately.


	C
	1

	21 
	The ‘big bang’ theory is a possible explanation of:

A the birth of a star

B the collapse of a star

C the expansion of the universe

D the collapse of the universe

E the formation of the solar system.


	C
	1

	22 
	According to the ‘big bang’ theory all that existed before the universe began was: 

A mass

B energy

C space

D time.


	B
	1

	23 
	According to ‘big bang’ theory the universe is:

A ripping itself apart

B rotating

C getting warmer

D cooling.


	D
	1

	24 
	The age of the universe is believed by cosmologists to be closest to: 

A 15 thousand years

B 15 million years

C 15 billion years

D 15 trillion years.


	C
	1

	25 
	The atoms that came together to form the first stars were pulled together by:

A electric forces

B magnetic forces

C gravity

D friction.


	C
	1

	26 
	Which type of satellite orbits are invaluable for providing continuous worldwide communication?

A geostationary orbits

B near-polar orbits

C polar orbits


	A
	1

	27 
	Which of the following satellites has the greatest period of orbit?

A a weather satellite that ‘sees’ every point on the Earth’s surface twice a day

B a geostationary satellite
C the moon


	C
	1

	28 
	Which of the following are not (or were not) satellites of the Earth? (more than one answer)

A Alpha Centauri

B the moon

C the sun

D the International Space Station

E Sputnik 1


	A, C
	1

	29 
	Whilst in orbit in a space shuttle, astronauts float around in the cabin because:

A they are in free fall

B there is no gravity in space

C there is no air in the cabin

D they have no mass in space.


	A
	1

	30 
	Which of the following statements apply to artificial satellites orbiting the Earth? (more than one answer)

A Artificial satellites can save lives.

B Artificial satellites can land on other planets.

C Artificial satellites can cause death on Earth.

D Artificial satellites can be used for spying.

E Artificial satellites can visit other galaxies.


	A, C, D
	1

	31 
	Exoplanets are planets:

A that are larger than stars

B that orbit other planets

C outside the solar system

D on the outer edge of the solar system.


	C
	1

	32 
	How does the parallax effect help explain the apparent motion of the stars relative to each other?


	Objects that are different distances from an observer appear to move relative to each other when the observer moves from side to side. From the Earth the stars appear to move relative to each other due to the fact that they are different distances from an observer who is moving with the Earth as it orbits the sun.


	3

	33 
	Explain how you could demonstrate the parallax with two pencils.


	Hold the pencils at different distances in front of your eyes and move your head sideways. The pencils will appear to move relative to each other.


	2

	34 
	The word planet is derived from the Greek words ‘planetes asteres’, which means ‘wandering stars’. Explain why the word planet comes from the term ‘wandering stars’.


	The planets look like stars that wander about among the fixed pattern of stars.
	2

	35 
	Explain why we do not know that a distant star has exploded until millions of years after it happened.


	The light from the exploding star takes millions of years to reach Earth. We cannot see it until the light arrives.


	2

	36 
	How long does it take light to travel to Earth from Proxima Centauri, our nearest star, which is 4.2 light years away?


	4.2 years.

	1

	37 
	How long does it take light to travel to Earth from the Andromeda galaxy (a distance of 

1.4 ( 1019 km)? Note: The speed of light can be assumed to be 300 000 km/s.


	4.7 ( 1013s (1.3 ( 1010 h, 540 million days or approximately 1.5 million years).

	2

	38 
	What is Aurora Australis and how is it caused?


	Patterns of light visible in the Earth’s southern hemisphere. Caused by particles from the sun which interfere with Earth’s magnetic field.


	2

	39 
	What do Babylonians and magnification have in common?


	Ancient Babylonian astronomers divided the visible stars into six classes in order of ‘brightness’ or magnitude.


	1

	40 
	The sun has an apparent magnitude of –27 and an absolute magnitude of +4.7.

(a) What is the difference between the apparent magnitude and absolute magnitude of a star?

(b) Explain why these two measures of magnitude for the sun are so different from each other.


	(a) Absolute magnitude is a measure of actual brightness; apparent magnitude is a measure of brightness as seen from Earth.

(b) Although the sun is not very bright compared to many other stars, it appears brighter because it is very much closer to Earth.


	2

	41 
	The table below compares the apparent and absolute magnitudes of three different stars. Which of the stars in the table:

(a) is the brightest as seen from Earth?

(b) has the least actual brightness?
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Apparent
magnitude

Absolute
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Alpha Centauri

-0.33

+4.7

Sirius

-1.5

+8.7

Rigel

+0.11

7.5





	(a) Sirius

(b) Sirius


	2

	42 
	The red shift and violet shift of moving stars can be explained by a phenomenon known as the Doppler effect. Describe another example of the Doppler effect that can be observed on Earth.


	Fast-moving train or car passing by. As it moves towards an observer the frequency of the sound changes.


	2

	43 
	Explain the Doppler effect and how it is used to understand the movement of stars towards or away from the Earth.


	The Doppler effect produces a change in frequency in sound and light waves. In light waves a change in frequency indicates that it must have been emitted from a moving source.


	2

	44 
	How do astronomers know what elements are present in a star that is millions of kilometres away?


	By analysing the spectrum of light emitted by the star and comparing it with known spectra on Earth.


	2

	45 
	According to cosmologists, what was singularity and what did it contain?


	A single point that existed before the universe began with the ‘big bang’. It contained energy. 
	3

	46 
	What did the steady state theory propose about the beginning and development of the universe.


	There was no beginning. It always looked the same.
	2

	47 
	What is the angle between the plane of a satellite orbit and the plane of the equator called?


	Inclination of the orbit.
	1

	48 
	Which of the three orbits shown in the diagram below could represent:

(a) an orbit with an inclination of 90°

(b) an orbit with an inclination of 135°

(c) a polar orbit

(d) a geostationary orbit?



  X




 Y




   Z
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	(a) Y 

(b) Z

(c) Y

(d) X


	4

	49 
	List three different uses of inward-looking satellites.


	Three different uses required. Examples include: gathering weather data or predicting weather, mineral exploration, crop analysis, erosion detection, military defence, offence or spying, communication (others possible).

	3

	50 
	List two reasons why outward-looking satellites produce clearer images of distant galaxies than Earth-based telescopes.


	Two of: no light pollution, unobstructed by atmosphere, no chemical pollution, no dust.

	2

	51 
	What is the ISS?


	The International Space Station.
	1

	52 
	List four of the difficulties that need to be overcome in meeting the basic needs of life while living on an orbiting space station.


	Four of: illness due to apparent  weightlessness, adequate supply of air to breathe, getting rid of waste carbon dioxide,
storing enough food, getting rid of human solid and liquid waste (others possible).

	4

	53 
	List four effects of living in space on the functioning of the human body.


	Four of: loss of balance, motion sickness, muscle weakness, loss of red blood cells (anaemia), depression, loss of eye-head coordination, reduced protein production.

	4

	54 
	Name three accidents involving spacecraft that resulted in debris landing on Earth.


	Three of:

· United States space station ‘Skylab’ fell to Earth in Western Australia (1979)
· a Soviet Cosmos satellite landed in Canada (1987)
· a Soviet space station ‘Salyut 7’ fell into the Atlantic (1991)

· the remains of the space shuttle ‘Columbia’ fell to Earth (2003)


	3

	55 
	Imagine that there was a proposal to remove all funding for maintaining existing artificial satellites and launching new ones. Write a list of arguments for retaining the funding. You should include at least five strong arguments.


	Many answers possible. Five strong arguments should be put forward. Example of arguments include: need for weather predictions, increasing need for satellite communication for developing countries, benefits to agriculture to feed a growing world population, need for strategic defence in preventing military aggression from nations or terrorists, need for warning of approaching comets or asteroids, improving our knowledge of the universe, biological research in space.


	5

	56 
	What is the major activity of the international group of scientists involved in SETI?


	To search for extra-terrestrial intelligence.

	1

	57 
	How can astronomers tell the difference between radio transmissions sent by extra-terrestrial life forms and those emitted by stars?


	Those sent by extra-terrestrial beings should contain regular patterns.
	1

	58 
	How does the existence of stars that wobble provide support for the argument that there might be extra-terrestrial life?


	The wobbling could be caused by planets orbiting the stars. Such planets could support life.


	2

	59 
	Create and complete a priority grid to illustrate your views and priorities on the following pursuits. Provide a reason for each of your 'positionings'.

A searching for extraterrestrial life

B searching for a new species on Earth

C landing a human on the planet Mars

D landing an unmanned space probe on Pluto

E building a permanent city on the moon

F building an underwater city on Earth

The priority grid should have the structure below.
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	Answers will vary and depend on student opinion.


	6
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