Earth Science Regent Performance Test

This test is divided into 3 groups of tasks called stations, you are given 9 minutes to complete each station.  The 3 stations described here may not be presented to you in the same order.

Station 1: Mineral & Rock Properties & Identification

Minerals: This part asks you to determine four mineral characteristics (properties) of a sample.  You will be provided with a glass hardness plate, a porcelain streak plate, & a hand lens.  You will be asked to determine the following four mineral properties of each mineral sample: cleavage, streak, hardness and luster.  After determining the four properties of the sample, you will be asked to identify the sample with the aid of an identification table. You will NOT be given the names of the minerals; instead you will be given letter codes. 

· Cleavage Cleavage is a property of minerals that results in parallel smooth to semi-smooth surfaces (sides) when the mineral is broken.  Samples are pre-broken for the performance test.  You should look over the whole sample for parallel sets or a set of flat to semi-flat sides.  

· Streak Streak is the color of the powder of a mineral.  It is used in identifying minerals because although the color of the mineral may vary, the color of the streak is consistent.  To powder a mineral, rub the mineral sample across the porcelain streak plate (usually just once).  The streak plate acts like a piece of sandpaper.  Blow any excess powder off the streak plate & observe the color of he streak (line of powder).  Often streak is first classified as white, no streak or colored.

· Hardness Mineral hardness is how easily a mineral can be scratched. Mineral hardness is often compared to a standard reference set of ten minerals, the Mohs Hardness Scale.  Another way of classifying hardness is to divided minerals into hard than glass or softer than glass.  To see if a mineral is soft or hard, hold the glass plate firmly on a desk & rub the mineral sample once or twice across the glass.  A soft sample will not scratch the glass, but a hard sample will.  To distinguish a scratch from a streak on the glass, rub the area of the possible scratch to see whether the streak comes off or the scratch remains.  You can feel a true scratch with a fingernail or see the indentation with the hand lens. 

· Luster Luster is the way a mineral looks or shines in reflected light.  Luster is classified as either metallic or nonmetallic.  A metallic luster is the shine of polished metal, like a new penny, brass doorknob, or chrome on a car.  Nonmetallic lusters are further classified into types like glassy, dull, & pearly.       


Rocks: You will classify two different rock samples as sedimentary, igneous, or metamorphic.  To aid in this classification you will be provided with a hand lens and the three schemes for rock identification found in the reference tables.  

Next you will be asked to state a reason for your two classifications in a complete sentence.  Be careful to start the sentences with a capital letter, end them with a period, & include a verb & noun, or credit will be deducted. 

The following are suggested rock characteristics to aid the rock classification process & to include as facts in your supporting sentence.  Not all characteristics will fit all samples.

· Sedimentary rocks often have (1) layering of sediments; (2) rounded grains, clasts, fragments, or sediments; (3) fossils; (4) cemented sediments with visible pores or openings; (5) fragments of other rocks.

· Igneous rocks often have (1) multiple-mineral composition; (2) crystalline texture; (3) interconnected mineral crystals with no layering of component parts; (4) glassy texture; (5) gas pores or spaces.
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Metamorphic rocks often have (1) multiple mineral composition; (2) interconnected mineral composition with layering (foliation); (3) distorted or wavy rock structure; (4) stretched pebbles.
Station 2: Locating an Earthquake Epicenter

Using seismic data, the P-wave & S-wave Travel Time graph from the Earth Science Reference Tables, a safe drawing compass, & a map, you will determine the location of an earthquake epicenter.  

· Finding the Epicenter Using Travel-Time Differences: The energy released during an earthquake produces two types of waves – P-waves and S-waves.  These two types of waves travel at different speeds.  If you know the differences (subtracting) between the P and S wave arrival times, you can use the Earthquake P-wave and S-wave Travel Time graph on the ESRT. Place the corner of a sheet of paper on the x and y axes of the Travel Time graph, and mark off the difference in arrival time on the edge of the paper.  Slide the corner of the paper along the P-wave curve until the mark you made intersects the S-wave curve. Follow the edge of the paper down to the Distance axis & read the distance from the epicenter. 

· Finding the Epicenter Using Distances: You can find the epicenter if you know the distance of the earthquake from at least three different locations.  You will have a map that shows the three locations and a drawing compass.  For each location, set the compass to a radius equal to the distance to the epicenter.  Place the pointer of the compass over the correct location on the map, hold down and draw a circle.  The place on the map where the three circles meet is the epicenter.  

Station 3: Ellipses

At this station you will be drawing an ellipse.  Put your answer sheet on the piece of cardboard & place two pushpins on the foci distances given to you.  Place the loop of string around the two pushpins.  Place the point of the pencil inside the string loop.  Hold the string tightly with the pencil as you draw an ellipse.  


The eccentricity of an ellipse tells how “stretched out” from a circle an ellipse is.  A circle has an eccentricity of 0 and a straight line has an eccentricity of 1.  To calculate the eccentricity of an ellipse, you would use the formula from the Equation chart on the ESRT.  
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The two pushpins that were used to draw the ellipse represent the foci.  The major axis is a line across an ellipse that passes exactly through both foci.  

An ellipse is the shape of the orbit of most objects in space, including the planets.  The Sun is one focus for each planet’s orbit.  You can find the eccentricity of the planets’ orbits in the Solar System Data Table in your ESRT.        
Doing Well on the Performance Test

How well you perform on this test is determined by the accuracy & precision of your answers.  You are encouraged to carefully read the directions given with the test & to record your answers neatly & accurately.  Be especially careful to answer the questions with the degree of accuracy asked for, not less & not more.  As an example, if the directions ask for an answer to the nearest 0.1 (tenth) of a gram, don’t give a whole number or extend your answer to the nearest 0.01 (hundredth).  Follow the directions.  Another common problem is using or recording the wrong units, such as using inches instead of centimeters or millimeters instead of centimeters.   

