Name:____________________________Date:____________Period:___

TAKE MY MEASURE

Study the picture below of a metal post and a fireplug (or fire hydrant).  Estimate the height in inches of the fireplug and the metal post. 

	1. Fireplug  ________  Metal Post___________

2. Tell how you decided the height of each object.       

____________________________________

____________________________________

3. What could you do to determine if your 

estimates are accurate? ___________________________________  ___________________________________
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	Consider the picture of a light standard for a football stadium.  Make a guess as to the height of this football stadium light.

4. Estimate the height of the football stadium light standard  ________

5. How can you find out if your estimate is accurate? 

___________________________________________

___________________________________________




Scientists and mathematicians often need to know the size of objects that are either inconvenient or impossible to measure.  For example, astronomers have learned how to measure the heights of mountains on the moon without actually ever setting foot on the moon.  They often accomplish this task by using mathematical concepts called ratio and proportion.
You have worked with ratios and proportions many times, but may have called them by other names.  Look at this example:   2  =  4  






        5      ?


6. What is the number that will replace the question mark in the denominator of the second fraction and will make the statement true? _______

7. How did you decide what number to use?  ________________________________

_______________________________________________________________

You may have observed that since 4 is twice as large as 2, the denominator of the second fraction should be twice as large as the denominator of the first fraction.  So, the correct answer for the missing number is 10.




USING TECHNOLOGY

SCION IMAGE
Scion Image is a computer program that provides tools that can be used to find measurements of objects in pictures. In this manner, it is easy to determine measurements of objects that would otherwise be inconvenient or impossible. 

In this lesson, you will be determining the measurements of objects using the tools in the program Scion Image.

Open Scion Image.  Do this by placing the cursor on the Scion Image icon located on your desktop and then “double clicking” with the left button on the mouse. This launches the Scion Image program and makes the image processing tools available to you.  You will know that Scion Image is running if you see the menu bar that looks like this:
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Select the maximize box in the upper right corner of the menu in order to have Scion Image fill the screen.

Pull down the File menu.  Choose Open.  Place the cursor on the folder called Take My Measure.   Double click with the left button on the mouse.  “Select the TIFF file called plugandpole.  Scion Image should display the fireplug picture seen earlier in this lesson.

To the left of the picture there is a vertical bar labeled TOOLS, which contains a collection of icons.  These icons represent the various tools that can be used in the Scion Image program.  Notice the icon composed of a dotted segment and a small arrowhead that is located in the fifth row of the TOOLS menu bar.  This is the measuring tool icon.  Left click on the measuring tool and notice that the icon changes to a black background.  This indicates that the measuring tool is active.  Now move the cursor into the picture.  

1. Describe how the icon changes:_______________________________________

Move the measuring tool icon to the top of the fireplug.  Hold down the left button on the mouse and drag the mouse so that a vertical line runs along the picture of the fire hydrant.  When the vertical line gets to the bottom of the fire hydrant, release the left button.   Move the cursor to the Analyze menu option.  Click, pull down the menu, and move the cursor to Set Scale.  Release the left button.
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The display that appears should be similar to the one above.  

From this display, very important information can be obtained to determine measurements of objects illustrated in a picture. The first important information obtained from this display is the number found in the box that is labeled:  

Measured Distance:  ______Pixels.  
[image: image4.png]Fie Edit Options Process Analyze Special Stacks Windows Help




A pixel is the smallest piece of the display that the computer can change.  These pixels are arranged in rows and columns like this:        The pixels are so small and placed together so closely that our eyes cannot see the space between two pixels. When we use the Scion Image measuring tool, the program is actually counting the number of pixels in the line from our starting point to the finishing point.

2.  What is the height of the fire hydrant expressed in pixels?_________  Using the computer's units of measure, we can now say that “the fire hydrant is  ________ pixels tall.”

Notice the fourth line in the display labeled Units.  Place the cursor on the arrowhead that is pointing downward.  Click, hold, and pull the mouse downward until inches is highlighted then release the button.  This specifies to the computer that you want measurements to be expressed as inches.

Now notice the second line. It is labeled as Known Distance.  In this space type in the number 30, since it is known that this is the actual height of the fireplug expressed in inches.    As you type in the number 30, you will notice that the numbers in the box labeled Scale change.    Enter this number in the space below.  

3.  Scale: _____________ pixels per inch.  This number expresses a ratio called the constant of variation.

4.  Explain in your own words what this number means and how you might use it. ______________________________________________________________

______________________________________________________________

5.  How does your original guess for the height of the fireplug compare to the actual height given for the fireplug? (If you guessed the measurement in feet, you may want to change the computer's calculated height for the fire hydrant into feet as well.)  ________________________________________________________

Once all the pertinent information is obtained from the Set Scale Menu select OK to confirm the computer's calculations.

Use the measuring tool again, now measure the height of the pole next to the fireplug.  Click on the Analyze menu and move to the option titled Measure.   Even though it appears that nothing has happened, Scion Image has actually determined the measure of the pole in pixels.  Using the Set Scale option in the Analyze menu, find the number of pixels it takes to measure this pole.

6.  The height of the pole in pixels:_______   Using this measurement, suggest the height of the pole in inches _____________

7. Explain how you arrived at your conclusion:

_______________________________________________________________

_______________________________________________________________

Select OK to confirm Scion's calculations.  We are now ready to use Scion Image tools to help us determine the actual height of the pole.  

Open the Analyze menu, and select Options.  The Options screen allows you to specify the types of measurements that you want the program to determine.  Make sure that only the Perimeter/length option is selected.  (You do this by checking the white box in front of a particular measurement.  If the box is not checked, clicking on the box will select the measurement.  If the box is already checked, then clicking it will de-select that measurement.) Select OK to confirm your Measurement Options.

Looking again at the fireplug picture, make sure that your measurement line is drawn over the pole.  If it is not, use the measuring tool to put a measuring line on the pole.  Select the Analyze menu again.  This time click on Show results.  A table will be displayed with the title “Length.” The length displayed will be the length that Scion Image suggests is the height of the pole.  

Write this measurement down and compare it with your original guess as to the height of the pole and to your calculated height for the pole.

8.  Original Guess Height _____ Calculated Height ______   Scion Image Height_____

9.  Explain what you observe about your guess as to the height of the pole compared to the two other findings.  _____________________________________________

10. Explain how Scion Image determined the height of the pole. ______________________________________________________________

______________________________________________________________

CHECK WITH YOUR TEACHER TO VERIFY YOUR RESPONSES.

Suppose that I am using the measuring tool on another object in this picture and Scion Image tells me that the object is 300 pixels tall.   Give the height of the object in inches and explain your reasoning.

11.  Height __________  Explain: _______________________________________

12.  If you know that an object in this picture is 10 inches tall, how many pixels tall is 

the object? _________ Explain: _____________________________________

13.  What is the common number that was used to answer questions 11 & 12?_________ 

14.  This number should actually be expressed as a ratio.  It is called the constant of 

variation as explained earlier in this lesson.  Explain in your words what the ratio 

means (don't forget to include units) ___________________________________

_______________________________________________________________

In the File menu, opt to Close the plugandpole file. When asked to Save, select NO.

Let's continue determining measurements of objects in pictures using the Scion Image program.  In the File menu, select Open. Select the file called Light Standard from the folder called Take My Measure.  The picture should look like the picture in #15.

15.  Notice the pickup trucks with campers in the lower left portion of the picture.  Remember that since you are in a new picture, you need to set the scale again. These trucks are known to be about 5.75 feet tall.  Using this information, determine the following:
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	a. The height of the truck in pixels:_____________

b. The constant of variation:  _______ pixels per foot.

c. The height of the light standard in pixels:________

d.  Using the constant of variation, calculate the height of the light standard in feet.__________


16.  Open the picture file named goalpost.  Use the Scion Image tools to learn each piece of information. The height of orange end zone marker is 45 cm long.
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	a.  Estimate the height of the goal post: _____cm

b.  Height of the marker in pixels: _______

c.  Constant of variation (make sure to indicate the units of measure):  ________

d. Distance from top of goal post to the ground in pixels:  ________




e. Height of the goal post in centimeters: ________

f.   Scion Image's finding for the height of the goal post:  ________
Close the picture when finished and again do not save.

17.  Open the picture called scoreboard.  In this picture, the height of the door opening is 140 inches.
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	a. What is the constant of variation? ________

b.  What is the perimeter of the score-board?  (Use only the rectangular piece under the coca cola signs.) ________

c.  What is the area of this same rectangular scoreboard?  ___________




18.  In Scion Image, open the picture of the VIA bus.   The bus tire is 41 inches tall.  Find the height and width of the bus in feet.  Explain how you got your answers.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Suggested Extension or Homework Assignment:

Use the digital camera or scanner to input a picture into a file that can be opened with Scion Image.  Be sure you know the height of at least one object in the picture.  Find the lengths of at least 3 other objects in the picture.  Be sure also to tell the value of the constant of variation for the ratio of pixels to the unit size you are using.
� EMBED PBrush  ���





� EMBED Word.Picture.8  ���








SATEC/Algebra I/Foundations of Functions /2.03 Take My Measure/Rev. 07-01     
Page 1/8
PAGE  
SATEC/Algebra I/Foundations of Functions /2.03 Take My Measure/Rev. 07-01     
Page 2/8

[image: image8.wmf]_1024405707

_1062768497.doc
[image: image1.png]






_1024402819.doc
[image: image1.png]






