EARTH AND SPACE SCIENCES – REVISION FOR FINAL TEST
Question 1.
Two theories about the Universe are the Steady State Theory and The Big Bang Theory.

The table shows some ideas about the Universe. Which row of the table applies to the Steady State Theory? [1 mark]
	
	The Universe…
	The Universe…

	A
	…is not expanding.
	…had a beginning.

	B
	…is expanding.
	…had a beginning.

	C
	…is not expanding.
	…did not have a beginning.

	D
	…is expanding.
	…did not have a beginning.
	


Question 2.
Our Sun is a main sequence star. It will stay as a main sequence star for millions of years, continuing to radiate energy. Our Sun was formed from a nebula. Describe the formation of our Sun from nebula to main sequence. [2 marks]
Question 3. The Big Bang Theory and the Steady State Theory are two theories about the origin of the Universe. The discovery of cosmic microwave background radiation (CMBR) led scientists to accept only one of the theories. Explain why red-shift supports both theories but CMBR supports only one of them. [3 marks]
Question 3.

Add to the following image and explain what each of the big words are?(singularity, cooling, heating, condensing, first hydrogen, then helium, protons, neutrons, electrons, first atoms, fusion etc) ...by the way, was there a big ‘bang’? What was it really?
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Question 4.
The figure below shows some lines in the absorption spectra from four different galaxies (A, B, C and D). All the spectra are aligned to the same scale.
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Explain, using the figure above, which galaxy is furthest away from us. [3 marks]
Question 5.

If red shift is the shift of the hydrogen spectral line…what is blue shift? [Stop what you are doing – don’t use the internet to find an answer! Use the big muscle in your head…exercise it a bit by using logical reasoning and extending what you know of red shift.]
Question 6.
The following are features of the universe – define each of them. Galaxies, stars, solar systems, planets, natural and artificial satellites, comets, moons
Question 7.
The following table has data showing the relationship between the distance of a galaxy. Plot a scatter plot of the data – or faster still use some graphing software (like excel) to save time…but still remind yourself how graphs need to be done to get full marks. [7 marks]
	Distance from Earth to galaxy

(arbitrary unity)
	How fast the galaxy is moving

(units of speed)

	10
	9

	10
	8

	12
	10

	12
	9

	12
	11

	15
	9.5

	15
	11.5

	19
	12

	20
	14

	20
	16

	20.5
	14

	20.5
	15

	20.5
	17

	20.9
	19.5

	24
	19

	26
	19

	28
	20

	30
	23

	32
	22

	34.5
	26

	36
	236

	37
	27


Question 8.
Edwin Hubble discovered that the Universe was expanding. He did this by using observations of red-shift.

Explain what red-shift is and how it provides evidence that the Universe is expanding. [6 marks]
Question 9. 
Explain, in as much detail as you can, the scientific evidence for the 'Big Bang' theory of the origin of the Universe. [6 marks]
 (What evidence did the authors leave out? CMB – what is it and what evidence does it provide)

Question 9.
A star with a mass very much larger than the Sun… [1 mark]

has a longer main sequence than the Sun and ends as a white dwarf.
has a longer main sequence than the Sun and ends as a black hole.
has a shorter main sequence than the Sun and ends as a white dwarf.
has a shorter main sequence than the Sun and ends as a black hole.
Question 10.
Which row has two correct statements about black holes? [1 mark]

	
	The gravitational field of a black hole...
	A black hole is formed when...
	
	

	A
	allows only electromagnetic radiation to escape.
	a nebula collapses.

	B
	allows nothing to escape.
	a very large star collapses.

	C
	allows nothing to escape.
	a nebula collapses.

	D
	allows only electromagnetic radiation to escape.
	a very large star collapses.
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Question 12. 
The following two images have been given to you during the course.

1. What does each show?

2. Each of the diagrams have advantages and disadvantages – what might they be?
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Question 13. 
Describe what happens to a star much bigger than the Sun, once the star reaches the end of the ‘main sequence’ period of its life cycle.

Your answer should include the names of the stages the star passes through. [6 marks]
You could include the following ideas:

· (the core of the) star runs out of hydrogen

· (the star) expands (to form)

· (the star) cools (to form)

· the core shrinks

· helium starts to fuse to form other elements

· a red supergiant

· (outer layers) explode

· fusion of lighter elements to form heavier elements (up to iron)

· as a supernova

· becoming a neutron star

· if mass is large enough (core collapses)

· (to form) a black hole

· core shrinks

Question 14.
Describe, in as much detail as you can, the life history of a star like our Sun. [6 marks]
You will need to describe, in detail, the formation and development of a medium-sized star. The description should be logically ordered to match the process the star goes through. You could include the following ideas:

· formed from dust/gases

· pulled together by gravity

· massive so very large gravitational forces (pulling inwards)

· hydrogen → helium / fusion releases energy (not fission or just ‘nuclear’)

· high temperature creates high pressure (pushing outwards)

· long period when forces balance

· then expands → red giant / red star

· then contracts to (dense) white dwarf / white star

Question 15.

(a) What are the summary steps in the formation of a sun-like star? Once you have done this, how and where do the planets fit into your summary steps?
(b) What do the sun’s UV rays do to the skin and how do you protect yourself from these consequences?

(c) Why did humans have to fix the Ozone Hole? Were you around when the Montreal Protocol was introduced by many countries? Were your parents around? Did these people try to look after you before you were conceived or born? Does this have any relevance to Global Warming?
(d) Add to the boxes in the following image.
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Question 16.

Match the left-hand column (major Earth Systems) with the right (definitions)…and then learn them.
	Name 
	
	Definition

	Hydrosphere
	
	Part of the Earth that contains all the planet's living things. This sphere includes all of the microorganisms, plants, and animals of Earth.

	Biosphere
	
	Part of the Earth that contains all of the cold, hard solid land of the planet's crust (surface), the semi-solid land underneath the crust, and the liquid land near the centre of the planet.

	Lithosphere
	
	Part of the Earth that contains all the solid, liquid, and gaseous water of the planet.

	Atmosphere
	
	Part of the Earth that contains all the air in Earth's system. Of all the gases, the main gases are N2 (nitrogen gas), O2 (oxygen gas), Ar (Argon gas), and CO2 (Carbon dioxide gas).


Question 17.

Fill in the following images of the carbon cycle. Add to each to show the single change to them caused by human influences that all humankind should worry about. Why should we worry about it?
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Question 18.

Match the left-hand column with the right – understanding the words used in the Carbon Cycle.
	CARBON CYCLE WORD
	
	CARBON CYCLE

DEFINITION

	FOSSILIZATION
	
	A natural or artificial Carbon-storing natural feature (such as a forest or the land mass).

	COMBUSTION
	
	The conversion of long chain organic molecules to very short chain molecules – mainly carbon dioxide. Fast combustion (burning/smouldering/hot coals), slow combustion (decomposition/decomposing organic matter).

	RESPIRATION
	
	Some part of the Earth’s systems that remove carbon (dioxide) compounds from the atmosphere.

	PHOTOSYNTHESIS
	
	The process where a living organism or it’s ‘imprint’ is preserved and converted into rock (skeletons, footprints, and body imprints).

	CARBON RESERVOIR
	
	The conversion of sugar molecules into energy in a form that is used by organisms to live. The waste product is heat.

	CARBON SINK
	
	Any part of the Earth’s systems that contains locked up carbon that is not in the atmosphere


Question 19. What are the differences between WEATHER and CLIMATE?
Question 20. What are the major gases that promote Global Warming? Rank them from the most influence to the least influence. Justify your ranking ie. have you ranked them according to their relative amounts OR by their individual influence?

Question 21. Humans are worried about global warming especially by the influence from CO2, BUT CO2 in the atmosphere is still vital as it has been always. Why?
Question 22. Complete the following word cloze – ‘cloze the spaces with the correct words from the list below’

Different surfaces will have different 

 on heating the surface of the earth.

Water and 

 – reflect the heat. Shiny surfaces act as a 

 – mirrored surfaces are 100% effective at reflecting any 

 that may strike them

Land absorbs the IR (

 wavelength) radiation. It then heats up. As it does so, it re-radiates this heat as 

 wavelength IR heat.
Vegetation acts as a blanket 

 and trapping the heat that has already been absorbed – the can’t 


 back into space from which it came (originally from the sun)
insulating
heat
    Effects
long
 mirror        escape 
    ice 
       shorter
Question 23.
Read the following slide. Why are the higher latitudes (near the poles) colder?…there are 2 reasons.

[image: image4.png]Angle of incidence

The tilt of the Earth has a

more dramatic effect on the
amount of radiation received
at the top of the atmosphere

The higher the latitude the
less radiation received
because of the greater
surface area over which it is
spread

(and the thicker the
atmosphere it must travel
through)





How does the tilt of the earth give Australia (like south America show) its seasons? [Hint; in mid-summer for Australia, the midday sun will be directly overhead at a latitude of 23.5o, which corresponds close to Carnarvon WA.]
Question 24. The following screen shot is from the video shown in class. The dashed line is the equator. 

1. What is the name for the winds shown by the red arrows either side of the equator? 

2. What are the winds indicated by the blue spirals called? 

3. Which way do they move in the northern and southern hemispheres? 

4. What can be found in the middle of these blue spirals on the ocean’s surface?
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Question 25. The following image is a ¾ view of the global conveyer belt currents of the Earth linked together. Two of the boxes need annotations. Provide these annotations and include the following words in your answer; low salinity, high salinity, warm water, cold water, deep, shallow.
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Question 26. The Leeuwin Current.
1. Why is it named the Leeuwin Current?

2. What happens to it in summer and winter? (strength, distances travelled, and practice a sketch for each of these things)

3. How does the Leeuwin Currect affect the climate of the Perth region and the SW in terms of temperature and rainfall?

4. How does it affect the Western Australian Rock Lobster AND tropical species living off the coast of Perth?

5. How does El Nino and La Nina affect the Leeuwin Current?

Question 27. Given the following information, what might be the conditions for a Neutal Event (neither La Nina nor El Nino)


Question 28. Which of the following images indicate good, average, and bad fishing off the west coast of S. America? Why?


Question 29. The following image is of an ice core from antartica. The layers are of summer and winter layers of snow – summer being less thanh the winter layer. Microscopic gas sampling probes (similar looking to siringes) can be used to determine the levels of CO2 in the atmosphere above Antartica. If the gases trapped at the arrows are sampled, then the summer amounts will be measured. Measuring between these, the data will be for winter measures. A graph can then be produced like the one shown below.


(a) What does all of this sampling show?
(b) For what reason/s is atmospheric CO2  rising?

(c) What does anthropogenic mean?

(d) What might be some of the consequences of anthropogenic global warming? (make sure that you can remember and explain 4 different things)

Question 30. Does a melting ice block in water change the level of the water? (Does a melting iceburg in a sea change the level of the sea?) Does a melting iceblock on a solid surface ‘above’ a sea change the level of the sea above which it rests? (Does a melting glacier on land change the level of the sea where the neltwater flows?) – try each of the ice block experiments yourself!
Question 31.
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Draw 2 diagrams that show this graph in more detail – include the 2 ‘thicknesses’ of CO2 in the atmosphere, short wave and long IR heat waves and their movement through the atmosphere. Include any other information that will add to your understanding.
Question 11. The image to the right was made by a year 8 art student. Complete the image by adding to both the boxes and the images. The answers can be found in the net or at the end of this document.
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La Niña typically means:


Increased rainfall


Cooler maximum temperatures


Shift in temperature extremes


Decreased frost risk


Greater tropical cyclone numbers


Earlier monsoon onset


Deeper relative snow cover





Potential effects of El Niño on Australia include:


Reduced rainfall


Warmer temperatures


Shift in temperature extremes


Increased frost risk


Reduced tropical cyclone numbers


Later monsoon onset


Increased fire danger in southeast Australia


Decreased alpine snow depths
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Figure 5: 1000 years of atmospheric CO2 concentrations from various Antarctic ice cores (DML, South Pole, Law Dome and Siple Dome) and the direct measurements in Mauna Loa Observatory [Credit: Ashleigh Massam, compiled from open access data sources]
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