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Some Comments on the Real Exam

• This exam covers all material included in Part A of your course packet, EXCEPT for the Planetarium lab.

• For this exam (and all other exams in this class), you will be allowed to bring in one 8.5 x 11 inch “cheat sheet” with anything you want on it, both sides.

• The real exam will consist of 10 multiple-choice questions (worth 40 points) and several essay/short-answer questions (worth 60 points). There will be fewer essay/short-answer questions on the real exam than there are on this practice exam. 

• You will take the multiple-choice part of the exam twice, once on your own and once with your group. You will receive 2 points for each right answer on the individual exam and 2 points for each right answer on the group exam.
• The essay questions will usually involve identification of rock samples, viewing of videotapes, watching demonstrations, or doing experiments.

Practice Multiple Choice Questions


1.
According to the elastic rebound theory, earthquakes occur when rocks on either side of a fault…

a.
bounce back and forth against the fault surface as it repeatedly opens and closes.

b.
“snap back” to their original positions, undoing any recent fault motion.

c.
“snap back” to their original shape, undoing any bending that took place before the fault broke.

d.
rebound, regaining their original size after being squeezed by the pre-earthquake stress buildup.

e.
Both c and d.


2.
The three geologic environments that generate large amounts of magma are…

a.
convergent plate boundaries, transform plate boundaries, and hot spots.

b.
transform plate boundaries, hot spots, and divergent plate boundaries.

c.
transform plate boundaries, divergent plate boundaries, and convergent plate boundaries.

d.
divergent plate boundaries, convergent plate boundaries, and hot spots.

e.
divergent plate boundaries, spreading ridges, and transform plate boundaries.


3.
Why does magma rise toward the earth's surface?

a.
The magma is denser than the surrounding rock.

b.
Rock expands when it melts.

c.
Magma is richer in silica than solid rock.

d.
Liquids are less buoyant than solids.

e.
Heat rises.


4.
The driving force for plate motion is thought to be…

a.
the gravitational pull of the sun, moon and planets.

b.
deep ocean water currents.

c.
swirling movements of the molten iron particles in the outer core.

d.
the transfer of heat from deep in Earth’s interior to the surface.

e.
sunspot activity.


5.
Why is the Pacific plate moving toward the northwest?

a.
The northwestern margin of the plate is sinking into the asthenosphere, dragging the rest of the plate with it.

b.
Convection currents in the asthenosphere underneath the plate are moving toward the northwest.

c.
Upwelling mantle at the East Pacific Rise (the sea-floor spreading ridge that forms the eastern margin of the Pacific plate) pushes the plate up and away from the East Pacific Rise.

d.
The hot-spot under Hawaii is moving toward the northwest.

e.
The North American plate is sliding past the Pacific plate toward the southeast.


6.
The earth's lithosphere is comprised of…

a.
the crust and the mantle.

b.
the crust and the asthenosphere.

c.
the crust and the uppermost part of the mantle.

d.
the upper and middle portions of the mantle.

e.
the ductile part of the crust and the brittle part of the mantle.


7.
You can melt a hot rock by 
 the temperature, 
 the pressure and/or 
 the water content.

a.
increasing; increasing; increasing.

b.
increasing; decreasing; increasing.

c.
increasing; increasing; decreasing.

d.
increasing; decreasing; decreasing.

e.
decreasing; decreasing; decreasing.


8.
A dark-colored igneous rock made of crystals large enough to see…

a.
cooled slowly from a mafic melt deep underground.

b.
cooled quickly from a mafic melt at the surface.

c.
cooled slowly from a mafic melt at the surface.

d.
cooled slowly from a felsic melt deep underground.

e.
cooled quickly from a felsic melt deep underground.

Questions About Hands-On Materials


1.

(one egg, one glass half full of water, 1/2 cup salt—do this at home)



Activity:
a. Place the egg in the water. Note that it sinks. 






b. Then take the egg out of the water. 






c. Add the salt to the water and stir well. 






d. Place the egg in the water again.



Question:  Why does the egg float in the salty water but sink in the fresh water?

2.
(
Plastic container with purple, green, pink and clear liquids in it)



a.
Which is denser, the purple liquid or the green liquid?        



b.
Which is denser, the pink liquid or the clear liquid?      



c.
Explain the reasoning behind your answers to questions a and b.

3.

(large model of the San Andreas fault)

This apparatus was designed to model the behavior of the San Andreas fault. Here is how it works: Turn the knob counterclockwise as far as it will go. Insert a toothpick in the holder at the front end of the model. Place “buildings” at various places on the model. Gradually turn the knob clockwise until an earthquake occurs.

Questions: 

a.
Explain the ways in which this model acts like the real crust near a fault.

b.
Explain the ways in which this model behaves differently from the real crust near an earthquake fault.

4.

(bottle of motor oil and corn syrup)

Let the bottle rest, upside down, for awhile. Then turn the bottle over and watch as the motor oil rises up through the corn syrup. Notice that the last of the motor oil gradually gathers together and forms drop-shaped masses in the center of the bottle. Then, slowly, they let go and rise, behaving very much like magma bodies rising through the crust.




a.
Draw a diagram of what one of the rising oil drops would look like if it were frozen into place. What kinds of rock would be likely to form a large mass, deep within the Earth, with this shape? Why?




b.
Why do magma bodies rise up through the crust?


5.
(igneous rock that is made up of white, gray, black and pink speckles)




a.
Identify this rock. 




b.
Did this rock solidify on the earth's surface or underground or both (if both; elaborate)?




c.
Is this igneous rock felsic or mafic?  




d.
Explain the reasoning behind your answer to question c.

6.

(large black igneous rock)




a.
Identify this rock. 




b.
Is this rock a glass or is it made of microscopic crystals?




c.
Explain the reasoning behind your answer to question c.

7.

(two black igneous rocks)



a.
Identify rock a. 



b.
Identify rock b. 



c.
Which rock crystallized deep underground? 



d.
Explain the reasoning behind your answer to question c.

8.

(two cream-colored igneous rocks)



a.
Identify rock a. 



b.
Identify rock b. 



c.
Describe how rock a formed. 


d.
Describe how rock b formed.



e.
Which of the following statements are correct? (circle all correct answers)




Both rocks are felsic.




Both rocks are low in silica.




Rock a crystallized slowly but rock b crystallized quickly.

Essay Questions

1.
An earth science textbook (Earth Science and the Environment, by Thompson and Turk) states “An earthquake is a sudden motion or trembling of the Earth.  The motion is caused by the release of slowly accumulated energy in rocks.  What is the source of this energy, how does it accumulate in rocks, and why does it suddenly cause the Earth to shake?”  Answer the three questions in the last sentence.


2.
Figure 6.22 on p. 172 shows the predictions, made by seismologists before the 1989 “World Series” earthquake, of the probability of an earthquake between 1988 and 2018 along various segments of the San Andreas fault.
   How did seismologists make these predictions?  What were their underlying assumptions?  


3.
The “plates” of plate tectonics are pieces of the thin brittle outer “skin” of the Earth.  What parts of the crust, mantle and core are included in this “skin?”


4.
Why must a planet with divergent plate boundaries also have convergent plate boundaries?


5.
How does the temperature of a substance affect its volume, density and buoyancy?


6.
What is the energy source and driving mechanism for the movement of plates?  Describe how this process works.


7.
Two identical containers of water are heated, one from above and one from below.  Which will heat more evenly (i.e. in which container will the temperature rise most uniformly)?  Why?


8.
Most magma is generated by melting of the mantle or the lower crust.  But most of this magma doesn't stay at depth where it formed; it rises toward the Earth's surface.  Why?


9.
Hot asthenosphere rises to fill in the crack in the lithosphere caused by sea-floor spreading.  As it does so, it partially melts.  Why does it melt?  


10.
Which forms the largest crystals, rapid cooling of a melt or slow cooling of a melt?  Why?


11.
Why is magma generated at subduction zones?

�In making this prediction, seismologists did not consider the possibility of major ruptures on subsidiary faults such as the one that ruptured in January 1994, causing the Northridge earthquake. 
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