
Math Lab Instructor Notes


Course Level/Topic: prealgebra/proportions


Materials: Metric measuring tools, cm. square tiles or 1 cm. square graph paper and scientific calculators


Time Required: 45 minutes


Brief Description: Students will investigate the use of linear scaling to enlarge or shrink a variety of objects.


General Notes:  

o
By having the students do the activity in class they can ‘see’ that scaling in one direction may cause the other to over flow the allowable dimension or under fill it.  

o
Ensure that the students realize that if they scale an object in one direction by a given amount; they must scale the same amount in the other direction.  

o
Question #3 should be done at home. 

o
Explain how to create a cm. grid over a picture.


Follow Up/ Discussion Questions: 

o
Have students research the size of the Statue of Liberty to see how close their answers are to the actual size.

o
Have students do a similar activity other monuments, or look at the scaling for toys such as cars, dolls, animals ect.
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You will examine how a variety of physical dimensions of an object —length, area, weight, and so on —are changed by proportional growth of the object.  These ideas are used in art to enlarge or shrink objects without distorting the shape.  In biology, these changes influence the growth and development of an individual organism and the evolution of a species.

Key idea: Two objects are geometrically similar if they have the same shape, regardless of their relative sizes. 

Activity:   Using the square tiles or graph paper provided, create a rectangle whose width is 4 cm and length is 6 cm.  


Create another rectangle whose width is 8 cm, how long must the new rectangle be so that it is geometrically similar to the original? 



Create another rectangle whose length is 3 cm, how wide must the new rectangle be so that it is geometrically similar to the original? 


Key idea: The linear scaling factor relating two geometrically similar objects A and B is the ratio of the length of a part of B to the length of the corresponding part of A.  Scaling up has a linear scaling factor greater than 1 and scaling down has a linear scaling factor less than 1.


What is the linear scaling factor for your first set of rectangles? 



What is the linear scaling factor for your second set of rectangles? 



Using the square tiles or graph paper provided, create a rectangle whose width is 2 cm and whose length is 5 cm.  Create another rectangle which is 8 cm by 10 cm. 


What is the new length if you scale the width so that it fills in the entire width (8 cm) of the new rectangle? 




Will it fill the entire paper?  




 If not how much shorter is the scaled rectangle? 


 


Will there be an overlap?  




 If so how much longer is the scaled rectangle? 




What is the new width if you scale the length so that it fills in the entire length (10 cm) of the new rectangle?  




Will it fill the entire paper?  




 If not how much shorter is the scaled rectangle? 


 


Will there be an overlap?  




 If so how much longer is the scaled rectangle? 



Exercises:

1.  Standard televisions have a height to width ratio of 3 to 4, while movies have a ratio of 9 to 16.  

a)
Have you ever been watching an old movie and the top and bottom of the television screen is black?  This is because they have scaled the movie so that you see the entire width of the movie. 

b)
What linear scaling factor are they using? 







c)
What percent of the height of your television is black? 




d)
Alternately, they fill the entire screen by scaling the height.

e)
What linear scaling factor are they using? 







f)
What percent of the width of movie is missing? 




2.  Have you ever wondered if the Statue of Liberty is to scale?  The following are few of her dimensions:



Height from her heels to the top of her head: 33.86m



Length of her right arm: 12.80m



Length of her nose: 1.37m

If you were the model for the statue they would need your measurements in metric units.



Height from your heels to the top of your head: 





Length of your right arm: 





Length of your nose: 



a)
What scaling factor would they have used for the height? 


b)
What scaling factor would they have used for the length of the arm? 


c)
What scaling factor would they have used for the length of the nose? 


d)
Are the scaling factors approximately same for all the parts? 



e)
Using the average of the scaling factors, determine how long one of the legs would be.  




3.   Artists often make small drawing of paintings such as murals and then use a method of scaling to enlarge them to the desired final result.  This is done by putting a square grid over the drawing and then copying the new picture into a larger grid. 
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Find one panel from a comic that you like and draw a square grid over it.  Copy the picture onto the one inch graph paper.  What scaling factor has been used to create your picture?

Scaling Up and Down








Name(s): ___________________________________________________












