SOUTH CAROLINA STUDIES


Unit 1; Day 2
THEME = SOUTH CAROLINA STATEWIDE OVERVIEW                      MATH  –  ALGEBRA

LESSON TITLE: Where in the World is My School?
OBJECTIVES: Students will be able to locate points using degrees, minutes, seconds of latitude/longitude
PRIMARY STANDARDS ADDRESSED: Algebra I – I.A.2 
PRIOR SKILLS REQUIRED: ability to locate ordered pairs on a Cartesian coordinate grid system
TEACHER BACKGROUND INFO: Geography websites such as “Enchanted Learning.com” 

 

<http://www.enchantedlearning.com/geography/glossary/projections.shtml>   

LOGISTICS: 1 @ 50-minute class – large tables or other work area – students work in cooperative groups
MATERIALS:  6 @ Southeastern USA map (MAP 3A, SE MAPS); 6 @ topographic quadrangle map that shows your school;  ‘wet-erase’ pens;  [optional] world map (Mercator projection);  [optional] globe 
PROCEDURES:

   1. Divide students into groups and hand out maps and pens.  Ask students to apply what they learned in the previous lesson to determine whether South Carolina is in the eastern or western hemisphere, as well as the northern or southern hemisphere.  Based on those answers, ask students to predict whether South Carolina latitude values will increase or decrease as you travel from south to north.  Also ask students to predict whether South Carolina longitude values will increase or decrease as you travel from west to east.  Tell students that they need to remember those answers when working today’s problems.   

   2. Have students locate South Carolina on the SE US map and figure out the approximate latitude/longitude coordinates of their school in degrees.  Write answers on the blackboard (or use overhead projector).  Ask why answers don’t indicate a specific spot.  Explain that just using degrees for latitude & longitude gives a close approximation, but it’s impossible to be more precise without using smaller units. 
   3. Tell students that the convention in angular measurement with degrees is to divide a degree into minutes (60 minutes per degree) and seconds (60 seconds per minute).  Point out that they already know how this works because they can tell time (60 seconds in a minute; 60 minutes in an hour).  Use your school location as an example to show students how to interpolate on a map to estimate the number of minutes. 

   4. Have student groups work the problems on the Student Work Sheet.  Students can model the interpolation technique to help give answers in terms of degreees and minutes.  Be prepared to assist groups with routine arithmetical processes involving adding and subtracting in a ‘base 60’ system. 

   5. Compare answers from different groups, address any computational or conceptual problems that arise.
   6. [optional] Ask students to think about the differences between a rectangular and spherical coordinate system.  Discuss some problems these characteristics can create in locating specific points (for example, the coordinates of the North or South Pole).  Show how the Mercator projection relates to the globe.
SAMPLE CULMINATING ASSESSMENT:   
   - MULTIPLE CHOICE:  New York City is located east and north of Columbia, South Carolina.  Which is a TRUE statement about the latitude and longitude of New York City compared to Columbia?


a.  Latitude of New York is higher number; Longitude of New York is higher number



b.  Latitude of New York is higher number; Longitude of New York is lower number



c.  Latitude of New York is lower number; Longitude of New York is higher number



d.  Latitude of New York is lower number; Longitude of New York is lower number

   - SHORT ANSWER: 


A rectangular map has its top edge at 41º 40’ latitude, and bottom edge at 41º 22’ 20” latitude; what angular distance does this map cover (give answer in degrees, minutes, and seconds)?
SOUTH CAROLINA STUDIES


Unit 1; Day 2
THEME = SOUTH CAROLINA STATEWIDE OVERVIEW                      MATH  –  ALGEBRA

STUDENT  WORK  SHEET

LESSON TITLE: Where in the World is My School?
PART I - Work the following problem sets using the SE USA regional map:

 a.  What are the latitude and longitude, to the nearest minute, of these cities in South Carolina and vicinity?


Charleston




Columbia



Augusta GA




Charlotte NC

  b.  What are the differences in latitude and longitude between the following city pairs?







LATITUDE

Charleston and Columbia


Augusta GA and Charlotte NC



Augusta GA and Columbia


Charleston and Charlotte NC   






LONGITUDE

Charleston and Columbia


Augusta GA and Charlotte NC



Augusta GA and Columbia


Charleston and Charlotte NC

  c.  Rewrite your answers to part ‘a’ as fractions and decimals (instead of degrees and minutes)   



Charleston




Columbia



Augusta GA




Charlotte NC

  d.  Determine the difference in miles between the pairs of cities as listed in part ‘b.’ Comment on how you determined these.

Charleston and Columbia


Augusta GA and Charlotte NC



Augusta GA and Columbia


Charleston and Charlotte NC

PART II - Work the following problem sets using the local topographic map of your school neighborhood:

a. What are the latitude and longitude of your school (use degrees and minutes)?

b. What are the latitude/longitude coordinates of the point on the earth exactly opposite to your school?  Identify the body of water, the country, or the city that is at this point. 
c  What are the latitude/longitude coordinates of the point on the earth that has the same longitude as your school, but whose latitude is the same number of degrees south of the equator. Identify the body of water, the country, or the city that is at this point.  

d. What are the latitude/longitude coordinates of the point on the earth that has the same latitude as your school, but whose longitude is the same number of degrees east of the prime meridian. Identify the body of water, the country, or the city that is at this point.  
SOUTH CAROLINA STUDIES
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TEACHER  ANSWER  KEY
LESSON TITLE: Where in the World is My School?
1. Ask . . . whether South Carolina is in the eastern or western hemisphere, as well as northern or southern. . .  

    South Carolina is in northern hemisphere (north of the equator) and is also in western hemisphere (west of prime meridian).
predict whether South Carolina latitude values . . increase or decrease as you travel from south to north.  

    South Carolina is north of the equator (0º latitude line); the farther north you go, the higher the latitude numbers. 
predict whether South Carolina longitude values . . increase or decrease as you travel from west to east.  

    South Carolina is west of the prime meridian (0º longitude line); the farther east you go, the lower the longitude numbers. 
2. Ask students to . . . figure out the approximate latitude/longitude . . of their school in degrees.
    Answers may vary, but should all be close to 33º north latitude and 79º west longitude.  Some may give answers in half a degree or some other fraction.  Others who are already familiar with using minutes and seconds in map measurement may give a more precise answer.  Use such occasions as opportunities to lead into a discussion of subdividing degrees.
Ask students why the answers don’t locate a specific spot.  
   Just using degrees for latitude and longitude can only give an approximate answer, identifying a fairly large area; to be more precise you must use smaller units.  Any unit, even degrees, can be subdivided into fractions, in this case 60ths.  
3. Tell students that the convention . . . is to divide a degree into minutes . . . and seconds . . . .
    Point out that just because there are 60 minutes in an hour and 60 minutes in a degree, this doesn’t mean that one hour equals one degree; we are measuring completely different things here.  The number base (60) is the same, but the objects we measure are different.  For example, there are 100 pennies in a dollar and 100 yards in a football field, but that doesn’t make a football field the same as a dollar – or a yard the same as a penny.   Depending on the level of your students, you may ask them to find out the time difference between 9:52 am and 11:14 am. (Use different times if desired, but make sure regrouping is necessary.)   Here they might regroup 11:14 as 10:74 (taking one of the 11 hours and adding 60 minutes to the 14 minutes already there), to find that there is a difference of 1 hour, 22 minutes.  
Use school location as an example to show students how to interpolate to estimate number of minutes.
    You could actually draw 60 small lines in between the two latitude (or longitude) lines; but that isn’t practical.  Instead, you might draw a new line halfway between the two existing lines and calculate that value [on Southeast USA map, latitude lines are 2 degrees apart], so halfway between 32º and 34º would be 33º .  Draw another line halfway between 33º and 34º which would be 33º 30’.  Draw yet another line halfway between 33º 30’ and 33º and you get 33º 15’.  You can continue this process until you achieve the desired precision.  Do not go down to seconds on this map.
4. Have student groups work the problems on the Student Work Sheet. . . .
   Note that the biggest problem will likely be in subtracting two latitude or longitude lines, if the student has to ‘borrow’.

Work the following problem sets using the SE USA regional map:

    a.  What are the latitude and longitude, to the nearest minute, of these cities in South Carolina and vicinity?



Charleston  
32° 46' N, 79° 55' W


Columbia  
34° N, 81° 02' W


Augusta GA  
33° 28' N, 82° 01' W


Charlotte NC  
35° 13' N, 80° 50' W

    b.  What are the differences in latitude and longitude between the following city pairs?








LATITUDE

Charleston and Columbia  
1° 14'


Augusta GA and Charlotte NC  
1° 45'



Augusta GA and Columbia  
32'


Charleston and Charlotte NC  
2° 27'   








LONGITUDE

Charleston and Columbia  
1° 7'


Augusta GA and Charlotte NC  
1° 11'



Augusta GA and Columbia  
59'


Charleston and Charlotte NC  
55'
     c.  Rewrite your answers to part ‘a’ as fractions and decimals (instead of degrees and minutes)   
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Charlotte NC 
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   d.  Determine the difference in miles. . . .  Comment on how you determined these.

Charleston and Columbia 
99.8 miles
Augusta GA and Charlotte NC  
126.75 miles



Augusta GA and Columbia  
67.12 miles
Charleston and Charlotte NC  
156.95 miles

   To find the difference in miles between two cities, students must convert both the latitude and longitude differences found in part 'b’ to mile measures.  To do this, assume there are approximately 60 miles in 1º of both latitude and longitude (for simplicity).  Then, to find the distance between the two cities, use the distance formula 
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, where 
x = the latitude difference measured in miles and y = the longitude difference measured in miles.  
**Students will need to use calculators to answer this question.**Of course, an easier method is to use the scale for a map and, after measuring the distance on the map, set up a ratio to determine the distance. Teachers should allow some variability in these results, perhaps 3 or 4 miles.
Work the following problem sets using the local topographic map of your school neighborhood:

     a.  What are the latitude and longitude of your school (use degrees and minutes)?


Wacccamaw Middle School on Pawley's Island is located at 32° 25' N, 79° 07' W.

     b.  What are lat/long coordinates of point exactly opposite your school?  Identify what is at that location.  

The latitude/longitude are approximately 32° 25’ south, 101 degrees east (180 degrees east of 79 degrees west).  This location is in the Indian Ocean to the west of Australia. 
     c. What are lat/long coord. of point same long as school, but same number latº south. Identify what’s there. 

The latitude/longitude are approximately 33 degrees south, 79 degrees west.  This location is in the Pacific Ocean to the west of Chile, in South America. This will likely surprise some students.
     d. What are lat/long coord. of point same lat as school, but same number longº east. . Identify what’s there.

Lat/long approx. 33 degrees north, 79 degrees east.  Location is in Tibet, in Western China. 
5. Compare answers from different groups, . . . address any computational problems that may arise.

    Remind students that doing latitude/longitude problems is very similar to solving problems involving time.
6. [optional] Ask students to think about differences between a rectangular and spherical coordinate system.   
    In rectangular coordinate system, all grid squares are the same size and all lines are straight and parallel.  In a spherical coordinate system, latitude lines are straight, equidistant and parallel, but longitude lines get narrower as you go north from the equator until they all merge together at the north pole (or south from the equator to merge at the south pole). 
Discuss some problems these characteristics can create in locating specific points. . . .
    The north and south poles have no unique longitude value, so it is impossible to express these locations as an ordered pair.  The Mercator projection works fine for areas near the equator, but becomes increasingly distorted towards the poles.
SAMPLE CULMINATING ASSESSMENT:   

   - MULTIPLE CHOICE:  New York City is located east and north of Columbia, South Carolina.  Which is a TRUE statement about the latitude and longitude of New York City compared to Columbia?  Answer = b
   - SHORT ANSWER: 


What angular distance does it cover (give answer in degrees, minutes, and seconds).    Answer = 17’ 40”
To get this, regroup 41º 40’ into 41º 39’ 60”. Now to find the difference, 60 – 20 gives 40 seconds, 39 – 22 gives 17 minutes, and 41 – 41 gives 0 degrees. 
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