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PART I, Continued …NATS 101 Exam #2 Spring 2010   5 April 2010



Read all instructions carefully.  Good luck!

This 125 point exam covers material from Chapters 7-12 of The Good Earth.  Your total score is 80% from Part I and 20% from Part II, unless Part II is lower, in which case your total score will be from Part I.  

This exam is closed book.  Sit in your assigned seat.  You may use your one page of notes made for this exam, which you will turn in with the exam.  A calculator may be useful (no cell-phone calculators).   Take out your calculator before the exam starts.  If you have a question during the exam, raise your hand and one of us will help.  

You must stay to the end of the exam.
PART I (30 Minutes):

You should have already filled out the Scantron before the exam, but in case you don’t have the Scantron forms, please ask for them and fill out the Part I Scantron as follows: 

1) I.D. Number (letters and bubbles; start at the left, replacing the ‘S’ with a 0 (zero)).

2) Last Name (letters and bubbles)

3) After a space, enter your First Name (letters and bubbles)

4) Test Form (A, B, or C, printed on the lower right hand corner of your exam)

5) Enter your Section Number (023 to 028) under “Subj Score” (letters and bubbles)

6) In the Upper Right Hand corner of the Scantron, write, “Part I”
Multiple Choice (choose the best answer for each question).  Read all questions carefully.

Enter your answers on the Scantron AND ON THIS TEST.  Only the Scantron will be graded, but answers on the test will help you for PART II.  The following 20 questions are worth five (5) points each.

1.
You examine an igneous rock that has mineral grains which are 2.5 cm in size (large), and are primarily dark green and black color.  Which statement concerning the rock is not accurate?
A. The composition of the magma that formed this rock would be Felsic.
B. The textural classification of the rock would be coarse grained.

C. This rock likely has minerals with chemical elements like iron and magnesium in them.

D. This rock would be classified as a plutonic rock.
E. All of the above statements are accurate.

2.
Which type of rocks are best suited for numerical (absolute) time dating?
A. Metamorphic rocks.
B. Igneous rocks.

C. Sedimentary rocks.

D. No rock type can be used to find absolute (numerical) age.
E. All of the above rock types are equally well suited for numerical (absolute) time dating.

The following diagram illustrates the Rock Cycle.  Use it to answer question 3 below. 

[image: image1.wmf]
3.  Which process matches Step 4 on the rock cycle diagram above?
A. Cementation and compaction (lithification).
B. Heat and pressure.

C. Weathering, transportation, deposition.

D. Cooling and solidification.
E. Melting.

4.
Outcrops of granite are examined in California at similar elevations in the interior of the state more than 100 km (63 miles) from the Pacific Ocean, and in outcrops along the coast.  The granites have identical compositions and textures.  On the basis of the following information, which of the following granite outcrops would weather most rapidly?
A. Outcrop A: located at the coast, contains fractures spaced 1 meter apart.
B. Outcrop B: located at the coast, does not have fractures.

C. Outcrop D: located in interior of the state, does not have fractures.

D. Outcrop C: located in interior of the state, contains fractures spaced 1 meter apart.
E. All of the outcrops would be expected to weather at the same rate.

5.
Which statement is most likely true about a pebble found in a stream?
A. It is younger in age than the stream channel.
B. It formed from erosion of sedimentary rock in the stream bed or bank.

C. It may be composed of any type of rock.

D. It formed when sand and clay clumped together in the stream.
E. All of the above are equally likely to be true.

6.
Imagine a large volume of liquid waste was dumped 3 km away from a city.  Both the location of the dump site and the city sit on the same deposit of sand and gravel. Approximately how long will it take for the waste to show up in the city wells assuming a groundwater flow rate of 0.5 meters per day?  (Assume this is a constant flow rate with no obstructions, and the groundwater flows into the city well water)
A. About 8 years.
B. About 40 years.

C. About 16 years.

D. About 10 months.
E. There is not enough information to solve this problem.

7.
Which of the following would be the best potential aquifer?
A. A sandstone with high porosity and moderate permeability.
B. A conglomerate with moderate porosity and moderate permeability.

C. A granite with low porosity and moderate permeability due to fractures.

D. An unconsolidated sand and gravel deposit with high porosity and high permeability.
E. All of the above have about the same potential to be a good aquifer.

8.
Identical marble statues were erected at the same time in four cities with the following climate characteristics. 

	
	Audrytown
	Bogglesville
	Cumberburg
	Dumble

	Average Annual Precipitation
	50 cm
	50 cm
	150 cm
	150 cm

	Average Annual Temperature
	80 F
	40 F
	80 F
	40 F


Using the table above, which town's statue will undergo the most weathering in a 50-year period?
A.
Dumble 
B.
Cumberburg
C.
Audrytown 
D.
Bogglesville
9.
What would you likely observe if you saw a debris flow?

A.
Material moving as a unit down a slope.

B.
Material moving chaotically down a slope.

C.
Material moving slowly down a slope.

10.
Geologists sometimes find a type of igneous rock known as porphyry, which contains both large and small crystals.  Which is the best explanation for the formation of this rock? 

The rock experienced a two-stage cooling process …
A.   … with initial slow cooling at depth followed by rapid cooling at the surface.
B.   … with initial rapid cooling at depth followed by slow cooling at the surface. 

C.   … with initial rapid cooling near the surface followed by slow cooling at depth.
D.   … with initial slow cooling near the surface followed by rapid cooling at depth.

The diagram below is used to answer questions 11 and 12 below.

The diagram shows: layered rock sequence a; fault b; igneous intrusive rock c; layered rock sequence d; and layered rock sequence e.  Using the principles of relative geologic dating, it is possible to determine the order in which these rocks or features were formed.
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11.
The fault b 

A. happened before layered rock sequence d but after layered rock sequence e.

B. happened before layered rock sequence a but after layered rock sequence d.

C. happened before igneous intrusion c but after layered rock sequence d.

D. happened before layered rock sequence d but after igneous intrusion c.

E. happened before layered rock sequence e but after igneous intrusion c.

12.
The igneous intrusive rock c
A. happened before layered rock sequence d but after layered rock sequence e.

B. happened before layered rock sequence a but after layered rock sequence d.

C. happened before fault b but after layered rock sequence d.

D. happened before layered rock sequence d but after fault b.

E. happened before layered rock sequence e but after fault b.
13.
What is the largest source of fresh water on Earth?

A. Groundwater

B. Great Lakes

C. Glacial Ice

14.
What has happened to the amount of wetlands in the continental U.S. over the past 200 years?  

A. They have increased in area.

B. They have decreased in area.

C. They have remained about the same.

Use this diagram to answer question 15 below:
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15.
Where is the highest gradient?

A.
Point A

B.
Point B

C.
Point C

Use this diagram to answer question 16 below. 
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16.
Where is the most deposition occurring?

A.
Point a

B.
Point b

C.
Point c

D.
Point d

17.  Which graph below best represents the change in the amount of unstable (parent) radioactive isotope with time? 
[image: image5.wmf]
A.
Graph a.

B.
Graph b.

C.
Graph c.

D.
Graph d.
Use this diagram to answer question 18 below:
[image: image6.emf]


18.
If the swimming pool on the right side of the diagram leaks, the underlying dirt fill is likely to experience mass wasting by which process?

A. Rock fall.

B. Rockslide.

C. Slump.

D. Debris flow.
19.
The cross section below simplifies the groundwater sources in a county in a Midwest state.  Which location would have the potential for the best groundwater production? 
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A.
Point A

B.
Point B

C.
Point C

D.
Point D

20.
A farmer drilled a well into an open aquifer composed of sand and gravel.  He installed a septic system downslope from the drinking well (see diagram).  A few years later the septic system started to leak.  Water tests showed that the well water was clean and uncontaminated by bacteria present in the septic system.  Why did the septic system not contaminate the drinking water supply? 
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A.
The bacteria were drowned in the groundwater.

B.
The groundwater flow carried water away from the well.

C.
Gravel has a low permeability that makes it difficult for bacteria to travel from the septic system to the well.

D.
The septic system is not located in the aquifer's recharge zone.
CONTINUE TO THE ESSAY, THE FINAL PART OF PART I

Essay Question

Note: 
Remove the last page of this exam and use it to answer only ONE of the questions below.  Make sure you put your name and section number on the page.  Your answer must fit in the box provided.  




25 points

Points: 
2 points for organization (does it flow, is it well thought out)

2 points for answering all parts of the question
1 point for putting the correct question number (1-4) with your essay
20 points for content (is your answer correct, did you include all important supporting information, did you include any incorrect information)

ANSWER ONLY ONE OF THE QUESTIONS BELOW.  If you answer more, only the first question you answer will be graded.  

1. How do absolute and relative dating methods differ?  How old is the Earth thought to be, and what is dated to determine this age?  When an absolute age of a rock is determined, what event in the rock’s history is being recorded?  Why are dates from sedimentary rocks not a good indication of when the sedimentary rocks were deposited?  Why are some radioactive elements better than others in absolute dating?  (For example, Carbon 14 is not useful to date the age of Basin and Range rocks, about 20 Ma.)  Explain the law of superposition and give a non-geological example.
2. Weathering and erosion are important processes on the Earth.  Compare how rock type, rock properties, and climate affect weathering of rock.  In general, why are weathering rates higher along coastlines?  A complete answer will include both physical and chemical weathering, and how the role of climate differs for physical and chemical weathering.
3. Flooding can cause tremendous damage, but also provide long term benefit.  Define what is meant by the term “flood.”  What are at least three immediate negative aspects of floods and one long term benefit?  What is the difference between prevention and adjustment efforts to deal with flooding?  Give one example each of a preventative and an adjustment approach.
4. A sandstone sedimentary rock is made up of grains of sand.  Describe the environment(s) in which they form, the typical mode(s) of transport, and how far they may have traveled before becoming a sedimentary rock.  Describe the process by which sand become sandstone.  Finally, why are most sandy beaches made of quartz?
Remember, remove the last page of the exam for your essay!  Don’t write it on the back of your Scantron!
This is the End of Part I.  If you finish Part I before the allotted time, read the instructions and questions for Part II.

PART II (20 Minutes):

You should have arrived in class today with a filled-out Part II Scantron.  If you need one, please ask for one and make sure it is filled out as indicated below: 

1) I.D. Number (letters and bubbles; start at the left, replacing the ‘S’ with a 0 (zero)).

2) Last Name (letters and bubbles)

3) After a space, enter your First Name (letters and bubbles)

4) Test Form (A, B, or C, printed on the lower right hand corner of your exam)

5) Enter your Section Number (023 to 028) under “Subj Score” (letters and bubbles)

6) In the Upper Right Hand corner, write, “Part II”
You may now work with students around you to ‘re-take’ the 20 Multiple Choice questions for Part I.  You are not obliged to work with others.  Enter the answers you now believe to be correct for questions 1-20 of Part I on the new Part II Scantron.

Also, answer the following multiple-choice questions, again entering your answers on the new Part II Scantron.  You may work with surrounding students on these as well.

All 25 Multiple Choice questions are now worth five (5) points.

21.
Which of the following is not accurate concerning water and mass wasting in unconsolidated (loose) materials?

A.
Slopes can be unstable if the material is too dry.

B.
Slopes can be more stable if the material has some water in it.

C.
Slopes become unstable when a small amount of water is added.

D.
Slopes become very unstable if there is too much water. 

E.
All of these statements relating water and mass wasting are accurate.

Read the following USGS statement and answer Question 22 below:


USGS Statement on Bluebird Canyon Landslide in Laguna Beach, California

In the early morning of June 1, 2005, a landslide began moving in the Bluebird Canyon area of Laguna Beach, California.  No rainfall or earthquake activity occurred during or immediately before the landslide movement.  This movement is almost certainly related to the extremely heavy winter rains that occurred from December through February.  Rainfall from the winter season has been slowly percolating downward through the soil and is gradually raising ground-water levels.  As ground water rises, slopes can become unstable and begin to move, even if no rain is presently occurring.  The current landslide might enlarge to include areas upslope or other adjacent areas within the next few days and weeks.  The continuing infiltration of water from the winter rainy season could trigger other deep landslides in the southern California region over the next few weeks and months. (from http://www.usgs.gov/homepage/landslide_laguna.asp)
22.
What hypothesis is presented to explain the landslide?

A. An earthquake triggered it.

B. A recent heavy rain triggered it.

C. Rising groundwater triggered it.

23.
You are asked to pick a rock to make your great Aunt Petunia's headstone.  You have been asked to pick the most durable headstone available, and cost is no issue.  What rock would most likely make the most durable and chemically resistant headstone in a humid environment?

A. A quartz sandstone cemented with calcite.

B. A limestone with many cracks filled with calcite.

C. A granite with a very high percentage of quartz and no fractures.

D. A granite with a very high percentage of quartz and many fractures.

E. A shale cemented with calcite and iron.

24.
Which of the following factors will not play a role in the way rivers flow?

A. The underlying geologic structure of faults and or folds.

B. The speed with which the water is flowing.

C. Dams along a stream channel.

D. The resistance to erosion of the materials that make up the channel.

E. All of these factors influence the way rivers flow.

25.
If such an isotope existed, which one would be best to use for establishing the age of an archeological site that is about 50,000 years old?

A. One with a half-life of 20,000 yrs

B. One with a half-life of 2 million yrs

C. One with a half-life of 200,000 yrs

D. One with a half-life of 2,000 yrs
End of Part II

Please:

1. Make sure your Name, Section Number and Exam Letter are on the Part II Scantron Sheet.
2. Put your Scantron Sheet and Note page inside the front page of the exam.








Name___________________   Section # _____

Remove this page from the exam and use it to answer the Short Answer/Essay question from Part I.  Make sure your Name and Section Number are included on this page.  Indicate in the box which question number you are answering.  Your answer must fit within the box, including any diagram.
Question Number __________ 

Remember, put your answers (and Name/Section Number) both on the Part I Scantron and on the exam.
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For Instructor Use Only





Part I:	   /125





Part II:	   /125





Total:	   /125 = ______%





DO NOT WRITE HERE









Page 1
(A)

Page 10
(A)

