Name:_____________________

Partner’s Name:_____________________

Unit 4 APES Practice Free Response and Math Review (Ch. 8)
Directions: Working with the same partner who you completed a rock cycle story with last week, complete the following math and free response questions. Do not use calculators, show work for math problems, and use complete sentences when appropriate. Credit will be given for effort. Please hand these in by the end of the period so I can review your work this evening. You will get these back next class to use as a study aid. A key will also be posted tomorrow. If you finish early, you make work on your study guide, including rock IDs. Rocks are on the lab tables for your browsing pleasure.

1. Your community runs an iron mine.  On average 1000 metric tons of rock are removed from the mine each day for processing.  You are selling the raw materials to a plant that is currently producing 1000 kg steel beams.  The material you mine is about 40% waste.  It takes 1500 kg of raw iron to produce 1 beam.  How many beams can the plant produce form one day’s worth of material from your mine? (Note: a metric ton is equivalent to 1000kg)
Percentages—All APES students should be able to work comfortably with percentages. Memorize this equation.
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2. Tron ores are rocks from which metallic iron can be extracted for steel production. This process involves several
steps. Iron ore s first mined and then turned into pig iron in a blast furnace, and some rock waste such as silicon
dioxide is separated out. In the final step, the pig iron is refined into steel using a process that includes reacting
the molten pig iron with oxygen to remove impurities.

(a) Use the data below to respond to the following. For each calculation, show all your work.

Global Iron and Steel Data

1.6 billion tons of iron ore are used yearly to make pig iron.

1.2 billion tons of pig iron are produced each year.

Tron ore reserves are estimated to be 800 billion tons.

95% of iron ore that is mined is used in steel production.

(i) Caleulate the weight (in tons) of rock waste produced globally each year when iron ore is converted
t0 pig iron.

(ii) Calculate the weight (in tons) of pig iron that could be produced if all of the estimated global iron ore.
reserves were used for pig iron production.

(iif) Calculate the weight (in tons) of the current global iron ore reserves that would be used to make steel
if the current trends continue.

Both iron ore and coal are mined for use in the manufacture of steel. It s estimated that for every ton of steel
recycled, 1.25 fewer tons of iron ore and 0.7 fewer tons of coal must be mined. About 80 million tons of steel
are recycled each year in North America.

(b) Calculate the weight (in tons) of coal that is conserved each year in North America by recycling steel.

Before the year 1900, most mining companies abandoned surface and subsurface coal mine sites once the
resource was depleted.

() Describe TWO environmental problems that are associated with abandoned coal mine sites.
(d) Describe one method that can be used to mitigate one of the problems you identified in part (¢).
() Discuss one reason why surface coal mining is generally less expensive than subsurface mining.




2. In 2007, labor statistics showed that there were 30000 coal mine inspectors in the US.  In 2008, there were 35000 coal mine inspectors in the US.  What is the percentage increase in coal mine inspectors in the US from 2007 to 2008?
3. The Earth is made up of many dynamic internal and external processes. These processes of renewal and destruction have shaped our Earth since its beginning. Natural geologic processes such as earthquakes and volcanoes can cause mass destruction to the human population.

a) Identify and describe a type of chemical and physical weathering process that helps shape the planet.
b) What is the difference in amplitude measured between two earthquakes of 7.0 and 4.0 on the Richter scale.

c) What geologic activity most likely occurred to form the Mariana’s Trench? Be specific.
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1. Your community runs an iron mine.  On average 1000 metric tons of rock are removed from the mine each day for processing.  You are selling the raw materials to a plant that is currently producing 1000 kg steel beams.  The material you mine is about 40% waste.  It takes 1500 kg of raw iron to produce 1 beam.  How many beams can the plant produce form one day’s worth of material from your mine? (Note: a metric ton is equivalent to 1000kg)

1000 metric tons x 1000kg/metric ton x 60% non-waste x 1 beam/1500kg = 400 beams

Percentages—All APES students should be able to work comfortably with percentages. Memorize this equation.
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2. In 2007, labor statistics showed that there were 30000 coal mine inspectors in the US.  In 2008, there were 35000 coal mine inspectors in the US.  What is the percentage increase in coal mine inspectors in the US from 2007 to 2008?

16.6% increase

3. The Earth is made up of many dynamic internal and external processes. These processes of renewal and destruction have shaped our Earth since its beginning. Natural geologic processes such as earthquakes and volcanoes can cause mass destruction to the human population.

d) Identify and describe a type of chemical and physical weathering process that helps shape the planet.
Chemical: acid rain, corrosive gases, etc…

Physical: thermal expansion/contraction of water, rain, etc…

e) What is the difference in amplitude measured between two earthquakes of 7.0 and 4.0 on the Richter scale.

1000x or 103
f) What geologic activity most likely occurred to form the Mariana’s Trench? Be specific.

Old oceanic crusting subducting under younger oceanic crust at a convergent boundary

4. Answer the following free response question below the question, clearly labeling parts.

[image: image10.wmf]100

%

x

Initial

Initial

Final

Change

-

=

 

[image: image2.png](a) Use the data below to respond to the following. For each calculation, show all your work
(i) Calculate the weight {in tons) of rock waste produced globally each year when iron gre is
converted to pig iron.

(1 point for the correct answer with work shown)
1.6 billion tons of iron ore — 1.2 billion tons of pig iron = 0.4 billion tons of waste
OR
16x10° -12x10° = 4 x 10

(ii) Calculate the weight (in tons) of pig iron that could be produced if all of the estimatgd global iron
ore Teserves were used for pig iron production,

(2 points: 1 point for the correct setup and 1 point for the correct answer)
1.2 billion tons pig iron

BT o e ore: 800 billion tons iron ore = 600 billion tons iron

OR
12 _ 12_ x
12-075  075x80bilin=600billion  OR 2.
OR

»
12100, 50x10" =60 10"
1610

(iif) Calculate the weight (in tons) of the current global iron ore reserves that would be ysed to make,
steel if the current trends continue.

(1 point for the correct answer with work shown)

0.95 x 800 billion tons of iron = 760 billion tons iron ore used to make steel
OR

0.95 x 800 = 760 billion

OR

9.5x 107 x8x10" =76 x 10"





[image: image3.png](b) Calculate the weight (in tons) of coal that is conserved each year in North America by recycling steel

(1 point for a correct answer with work shown)
0.7 fewer tons coal used -
 on Sieelreeyclag - 80 millon tons seel recycled = 56 million tons coal saved per year in North America
OR
0.7 x 80= 56 million
OR

7.0 107 x 80 x 107 =56 x 107





[image: image4.png]{c) Describe TWO environmental problems that are associated with abandoned coal mine sites.

(2points: 1 point for éach correct description of an environmental problem. Only the first two descriptions
can eam a point)

‘Subsidence/sinkholes as shats collpse
Habitaldestruction/slow 10 fecover
Steam/water quality degradation

‘Acid mine drainage

Hoavy motal runcif

Tailings ller landscape and drainage patters
Increased ol erosion.

Partioulate/dust pollution

Animals fall in

Methane release

Underground fres dificult to extinguish

{d) Describe one method that can be used to mitigate one of the problems you identified i part(c).

(1 point for a comect description of a mitigation method for one of the two envitonmental problems
described in part c))

Plant trees o other plants to restore covereduce ercsion
Fill inffonce off abandoned shats to stop subsidonco or roduce accoss

Provent acid mine drainage and oaching from sites using rotaining ponds, borms, othor BMPs
Treat acid mine drainage with lmestone

Roturn tailings to excavation sites

Recontour the land

Paco gravel on surfaco to reduce wind erasion

(e) Discuss ono reason why susface ccal mining i generally less expensive than subsurface mining.

(2 points for correct identiication of a reason linked with a discussion of why surface mining is less
xpensive)

Toason ‘Toonomio Discussion
“Fown vorkers noedod abova ground
Workors paid loss abovo ground
Workman's componsation
Insurance
Tncteased Tkeliood Balow ground ol

o severe accidents

o death

o blacklung
Togaloosts Tawsuits from Injuries, aocidents, Tescues

Wages

Healthare

Safety.





2. Answer the following free response question below the question, clearly labeling parts. 
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Geologic features A-C above are formed as a consequence of plate tectonics. Choose
TWO of these features and

A

() describe what is occurring there
(if)  give an actual geographic example

Charles Darwin was the geologist, botanist, and zoologist on the research vessel
‘Beagle when he made observations that lead to his book, The Origin of Species, in
‘which the theory of evolution and natural selection was first introduced. A century
later, scientists developed the theory of plate tectonics, describing how the solid earth
formed. Describe two ways in which evolution may occur as a consequence of plate
tectonics.

Mount Pinatubo in the Philippines erupted in 1991. Examine the temperature graph
below and answer the following questions.

() Compare Earth's climate before and after the eruption of Mount Pinatubo.
(if)  Explain how the eruption of Mount Pinatubo might affect short-term and long-
term climate change.




[image: image6.png](2) Feature A is a subduction zone. One lithosperic plate is subducting (sinking) below another,
argely due to differences in density (the denser plate sinks). This is an example of a convergent plate
boundary. As the subducted plat sinks to greater depths, the temperature increases o the point where
it begins to melt. This molten magma isless dense then solid rock around i, 5o it rises up and forms a
chain of volcanic mountains paralelto the plate boundary. The Cascade Mountain Range in
‘Washington State are examples of a volcanic arc. When two oceanic plates converge, they create an
island arc-a curved chain of volcanic islands rising from the deep seafloor and near a continent. They
are created by subduction processes and oceur on the continent side of the subduction zone. Japan is an
example of an island arc.

Feature B is a divergent plate boundary. Lithosperic plates are moving apart. The space
created between them is filled by hot magma coming apart. The Mid-tlantic ridge/range is an
example. When they form on continental crust, they are kown s rit valleys, such as the African Riff
Valey.

Feature C is  hot spot. This s a place in the asthenosphere where the temperature is higher
than average such tha localized melting occurs. This molten fock, being less dense due o its
temperature and sate of matter,rise p. It forms a volcano on eart's surface. Over geologic ime, the
Iocation of the hot spot remains constant, whereas the lithospheric plate moves over i. This causes a
chain of volcanoes to form over time from a single hot spot. The Havaiian Islands are an example of
the consequences of hot spois.




[image: image7.png](b)  Evolution may oceur as a consequence of geographic separation of one population of a species
into two or more populations. Plate tectonics may cause this separation by cither of two methods.

First, a divergent (constructive) plate boundary could cause one land mass to be divided into two
or more distinct parts, perhaps even separated by an ocean. For example, identical fossils can be found
on the east coast of South Affica and the west coast of Africa, indicating that these were once the same.
connected landmass. Afier these two continents diverged, different species would evolve from this
‘common ancestor as a reaction to the different evironments and consequent environmental pressures on
the different land masses.

‘Second, faulting occurring as a consequence of plate tectonics may cause a river 1o be diverted.
‘The new path of the river could divide a population into two and serve as a geogrphic barrier
preventing gene flow (mmigration/emigration of individuals across the barrier). Different conditions in
‘geographically separated regions would eventually lead to the evolution of different species as each
‘Population adapted to ts environment in different ways.

(€) After the eruption of Mount Pinatubo, Earts temperature was approximately 0.3°C lower for the
next two years. Earth's temperature rose by approximately 0.1°C during the third year. By the fourth
year after the eruption, Earts temperature had retuned to the pre-cruption level

In the short term, dust and other particulates released into the atmosphere from the eruption
would block the sun's rays. This descrease in solar energy reaching Earth would result in lower global
temperatures.

In the long term, gases such as carbon dioxide relase during the eruption would accumulate in
the stratosphere. There they would contribute to the greenhouse effect. They would absorb energy
radiated back from the eart, leading 1o an increase in global temperature. The degree of temperature
change form the Mount Pinatubo ruption via this mechanism would be much less than that by dust
blocking the sun, but the effect would last much longer.
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