Coordinate Geometry Using Excel

Activity 4 on page 89 of your textbook asks you to determine the nature of several polygons. You could find distances and slopes by hand or using a graphing calculator. For this assignment, you’ll use Excel to compute the length and the slope of the sides in the triangle from activity 4A. The triangle has corners at:


(-1, 1), (4, 3), and (2, -2)

Follow these steps:

1) Start Excel

Click on the green “X” shaped Excel icon at the bottom of your screen. This will bring up the “Project Gallery”.

2) Click on New, near the top
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3) Click the Open button
4) Save the document to your FileServer folder on whsfile.nsd.org with the name “Line Math”. Save the document several times during this exercise so that if something goes wrong you don’t need to start over.

5) Click the View menu and then click Normal

6) You are looking at an Excel worksheet. It looks like a grid. Each rectangle in the grid is called a cell. Each cell has a column letter and a row number. In the picture below, the cell at C5 is selected:
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7) Click on the cell at B1

8) Add a title such as “Line Math”

9) Click on the cell at D1

10) Type your name

11) Click on the cell at B3

12) Type “x” (don’t type the quotation marks in any of these steps).
13) Click on cell C3

14) Type “y”

Your worksheet should look something like this:
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15) Click on cell A4

16) Type “Point 1”

17) Press Enter and type “Point 2” into cell A5.
18) Press Enter and type “Point 3” into cell A6.
Now, enter the x and y coordinates of the vertices:

19) Click on cell B4

20) Type “-1”

21) Press Enter and type “4” into cell B5

22) Press Enter and type “2” into cell B6

23) Click on cell C4 and type “1”

24) Press Enter and type “3” into cell C5

25) Press Enter and type “–2” into cell C6

26) Your worksheet should look like this. Make sure that the labels on the left side are in the correct cells.
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You now have the three points in the spreadsheet.  Now you’ll find the slope, distance, and midpoint of each segment

27) Click on cell E4 and type “Segment 1”

28) Press Enter and “Segment 2” into cell E5

29) Press Enter and type “Segment 3” into cell E6

The slope and the distance formula use the difference of the x coordinates and the difference of the y coordinates. Next you’ll enter Excel formulas to compute these differences.

30) Click on cell F3 and type “x1 – x2”

31) Click on cell G3 and type “y1 – y2”

32) Click on cell F4 and type “=b4–b5” then press Enter.

Note: The equal sign (“=”) is required. This formula subtracts the value of cell B5 (x2) from the value of cell B4 (x1). After entering the formula, the value of cell B7 will be x2–x1, which is –5.

33) Click on cell G4 and type “=c4–c5”, then press Enter

Cell G4 now contains y1–y2, which has the value –2.

The formula for the slope is 
[image: image5.wmf]. This is just the value of cell G4 divided by the value of cell F4.

34) Click on cell H3 and type “slope”, then press Enter

35) Type “=G4/F4” into cell H4, then press Enter

Cell H3 now contains the slope of the line between the points (-1, 1) and (4, 3), which should be 0.4.

The formula for the distance is 
[image: image6.wmf].

36) Click on cell I3 and type “distance”, then press Enter

37) Type “=sqrt(f4^2 + g4^2)” into cell I4, then press Enter

“sqrt” is an Excel function for the square root. “^” means “to the power of”, just like on your calculator. Cell I4 now contains the distance between the points, which should be about 5.385.

The formula for the x coordinate of the midpoint is 
[image: image7.wmf].

38) Click on cell J3 and type “midpoint x”, then press Enter

39) Type “=(b4 + b5)/2” into cell J4, then press Enter

“/” means “divide”. Cell J4 now contains the x coordinate of the midpoint, which should be 1.5.

40) Click on cell K3 and type “midpoint y”, then press Enter

41) Type “=(c4 + c5)/2” into cell K4, then press Enter

Cell J4 now contains the y coordinate of the midpoint, which should be 2.

Your worksheet should look like this:
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Your worksheet now calculates the slope, distance, and midpoint of the side of the triangle that’s between Point 1 and Point 2.

Next you need the same calculations for the side between Point 2 and Point 3. You’ll use copy and paste instead of typing them:
42) Click on cell F4, hold down the mouse button, and drag the mouse to cell K4. Release the mouse button. Your worksheet should look like this:
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43) Carefully click on the tiny blue square at the lower right of the area you just selected (the cursor will change from a white X to a black X). Holding the mouse button down, drag it down one row and then release the mouse button.

You’ve just copied the formulas from row 4 to row 5. However, through the magic of Excel, the formulas in row 4 refer to the coordinates of Point 2 and Point 3 (instead of Point 1 and Point 2). Your worksheet should look like this:
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Next, you need to make the same calculations for the Segment 3. This segment goes from Point 3 back to Point 1. To do this, you need to put a copy of Point 1 at the end of the list of points:

44) Click on cell A7 and type “First Point”, then press the Tab key

45) Type “=B4” into cell B7, then press the Tab key

Cell B7 now has a copy of cell B4.

46) Type “=C4” into cell C7, then press the Tab key

47) Click on cell F5, hold down the mouse button, and drag the mouse to cell K5. Release the mouse button. This is similar to what you did in step 37.

48) Carefully click on the tiny blue square at the lower right of the area you just selected. Holding the mouse button down, drag it down one row and then release the mouse button.

49) Your spreadsheet should look like this:
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50) Compare the lengths of the three line segments. What type of triangle is this?

51) Save your document.

Next, you’ll make a graph of this triangle:

52) Select all the vertices by clicking on cell B4, dragging the mouse to cell C7, and releasing the mouse

53) Click on the “Insert” menu and select “Chart”

54) Choose “XY (Scatter)” for the chart type and select the lower left chart sub-type as shown below:
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55) Click “Next” and click “Next” again

56) Click “Gridlines”

57) Under “Value (X) axis” click the box next to “Major gridlines”, then click “Finish”

58) You should now have a graph of the triangle on top of a grid. Drag the right edge of the chart until the grids are squares (instead of rectangles).

59) The graph should look like this:
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60) Now, try the triangle in activity 4c. Replace the coordinates of Point 1, Point 2, and Point 3 with the activity 4c coordinates. The slopes, distances, and midpoints will automatically update and so will the graph. What kind of triangle is this?

61) Save the file

62) If you have time, try the quadrilateral in activity 4b. You’ll need to add another point. Click on the gray number “6” at the extreme left of row 6. This selects the entire row 6. Then click the “Edit” menu and choose “Copy”. Then select row 7, click on “Insert”, and choose “Copied cells”.

In the new row, change “Point 3” to “Point 4” and “Segment 3” to “Segment 4”. Enter the coordinates for the quadrilateral. The graph should now be a parallelogram.
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