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Physics 120   

Exam 1, 2/12/2009

Feature Identification  -- 2 points each

Plate Tectonics

1  _________________________


2  _________________________

3  _________________________

4  _________________________

5  _________________________

Minerals

1  _________________________

2  _________________________

3  _________________________

4  _________________________

5  _________________________

Igneous Rocks

1  _________________________

2  _________________________

3  _________________________

4  _________________________

5  _________________________

Multiple Choice – each worth 1 point

1.  The lithosphere is composed of____________.

a.  the crust

b.  the crust and upper mantle

c.  the upper mantle

d.  the asthenosphere
2.  The earth’s crust represents 

a.  about half of the earth’s volume
b.  about 25% of the earth’s volume
c.  about 10% of the earth’s volume
d.  about 1% of the earth’s volume

3.  The Himalayas and Appalachian mountain chains are examples of mountain ranges that formed

a.  where and oceanic and continental plate collided

b.  where two continental plates collided

c.  where two oceanic plates collided

d. along a transform plate boundary
4.  The typical rate at which tectonic plates move is__________.

a. 1 m/year

b. 100  m/year

c. 10 km/year

d. 5 cm/year

5.  Oceanic crust tends to be covered in a layer of sediment that

a.  is uniformly thick
b.  has a thickness mainly dependent on the oceanic depth
c.  is thin near the midocean ridges and thickens outward
d.  is absent on the oldest ocean floors 

6.  Records of paleomagnetic reversals on the seafloors don’t give information about plate movements older than 200 million years because 

a.  that is the best estimate for the age of the earth
b.  magnetic reversals are not believed to have occurred prior to that time
c.  the current ocean basins formed with the breakup of Pangea and are no older than 200 M yrs 
d.  paleomagnetism gets harder to detect with increasing age of a rock

7.  Transform fault boundaries 

a.  are often the focal point of intense volcanism
b.  are often the focal point of earthquakes
c.  are only located at the boundaries of oceanic and continental lithosphere
d.  are most common near the oldest regions of earth’s crust

8.  In the area of subduction zone plate boundaries, earthquakes tend to occur
a.  only immediately below the trench 
b.  at shallow depth near the trench and deeper below the overriding plate
c.  at deep depth near the trench and shallower below the overriding plate
d.  at random locations with respect to the subducting plate
9. The tendency of minerals to break along smooth flat surfaces is called ___.

a.  fracture

b.  conchoidal

c.  streak

d.  cleavage

10. The type of bonding when electrons are shared between atoms is called ________.

a.  covalent

b.  plutonic

c.  ionic

d.  nucleaic

11. The building block of silicates minerals is called the ____________.

a.  silicon-cxygen octahedron

b.  silicon-aluminum tetrahedron

c.  silicon-oxygen tetrahedron

d.  none of these

12.  Which of the following is a common dark silicate mineral?

a.  muscovite

b.  potassium feldspar

c.  biotite
d.  quartz

13.  Cleavage planes can be distinguished from crystal facets  in a mineral by
a.  luster
b.  the quality of the geometrical relationships of the surfaces
c.  color
d.  hardness
14.  Streak is most helpful in identifying minerals with 
a.  silicate compositite
b.  light color
c.  strong cleavage
d.  metallic luster
15. The most important factor affecting the texture of an igneous rock is the  ________.

a.  water content

b.  starting temperature

c.  rate of cooling

d.  final temperature

16.  Magma with _________ composition tends to form at divergent plate boundaries.

a.  mafic

b.  intermediate

c.  felsic

d.  none of the above

17.  A glassy texture indicates 

a.  Very rapid cooling

b.  Very slow colling

c.  both slow and rapid cooling

d. none of these

18.  According to Bowen’s reaction series, igneous rocks with ________ composition tend to form last from a cooling body of magma.

a.  Mafic

b.  Intermediate

c.  Felsic

d.  Ultramafic

19.  An aphanitic, dark colored igneous rock is called a 

a.  basalt

b.  gabbro

c.  rhyolite

d.  obsidian

20.  When magma rises toward the surface from deep in the mantle,
a.  the decrease in pressure promotes further melting
b.  the pressure increases and causes the rock to solidify
c.  no change in pressure can occur
d.  the decrease in pressure usually prevents volcanism
21.  A rock with large amphibole phenocrysts and a background aphanitic matrix of grey plagioclase would be called:
a.  basalt
b.  pegmatitic granite
c.  porphyritic andesite
d.  porphyritic rhyolite tuff
True/False – if the following question is false, indicate why it is false.  - Each worth 1 point

1.  Continental lithosphere can subduct beneath oceanic lithosphere at an ocean-continent  convergent boundary.

a.   True

b.   False

2.  The Earth’s core is denser than the mantle.

a.   True

b.   False
3.  If you were able to dig down beneath the crust to the mantle, you would find that it is green in color.

 
 a.   True

   
 b.   False
    
4.  The oceanic crust is thicker than the continental crust.

a.   True

b.   False
5.  In plate tectonics, the continents move laterally by pushing their way through the oceanic crust.


  a.   True

 
  b.   False

6.  A given mineral always has the exact same color

  a.   True

 
  b.   False

7.  Silicate minerals make up 95% of rock material in the continental crust

  a.   True

 
  b.   False

8.  A mineral can be either a solid or a liquid.

a. True

b. False


9.  The mantle is made entirely of liquid hot magma.

a. True

b. False
10.  Mafic rocks tend to have more Magnesium (Mg), Iron (Fe), and Calcium (Ca) than felsic rocks.

a. True

b. False


11.  The Palisades Sill is an example of an intrusive igneous feature.

a. True

b. False

12.  Igenous rocks with phaneritic textures cooled more slowly than rocks with aphanitic textures.

a. True

b. False


13.  Volcanic Tuff is an example of an intrusive igneous rock 

a. True

b. False

Free Response (6 points each) :  Respond to the prompt.  Include detail to support your answer.  Generally 2 to 3 sentences should be sufficient, though you can use more or less as you see fit.
1.  Briefly explain (one sentence each) at least three lines of evidence supporting plate tectonics that were missing from early continental drift theory.

2.  Why does the last 200 million year paleomagnetic record of North American continental rocks show an apparent wandering of the magnetic pole through the middle of the Pacific Ocean?

3.  Why would an oceanic plate subduct beneath an overriding continental plate, but not the other way around?  What role do the igneous rock types that make up these plates have to do with this phenomena? 

4.  Quartz, Muscovite, and Potassium Feldspar (Orthoclase) are common light silicate minerals with different geometric networks of silicate structure.   Use your knowledge of the cleavage or fracture characteristics of these minerals to help explain the character of the silicate structure of each mineral.
5  Discuss at least three ways that a single source of magma can produce different igneous rock types.

6.  An intrusive chamber of mafic magma cools very slowly over several hundred thousand years.  Describe which part of the chamber (edges or center) and which silicate minerals solidify first and which solidify last.

