Graphic Arts Instructor Notes Ratio & Proportion
Lesson Objective:  Students will be able to use ratio and proportions to enlarge/reduce graphics.


Ratio – A comparison of two quantities which can be written as a:b, a to b, or.

Scale of an object – The ratio of an object comparing the object’s scale model size to its actual size.

If a scale of 1”: 4” means 1 inch on the drawing is equal to 4” on the part.

What would a scale of 3”: 1” mean? (3 inches on the drawing is equal to 1 inch on the part)
When would you need this type of scale? (A small part in which you need to see details)

Golden Ratio – ratio of length to width most pleasing to the human eye, 1.618:1.

Proportion – An equation in which two ratios are equal.  To solve a proportion, cross multiply (multiply on the diagonals).




Proportions can be used to find values using the scale as one of the ratios.

Example 1:  On a blueprint it reads 1 inch = 1 foot.  What is the scale?  If a dimension on the drawing reads ½ inch, how many inches is the dimension on the actual part?

Since there are 12 inches in a foot, the scale would be 1: 12.

½ inch on the drawing would be equivalent to 6 inches (multiply ½ by 12)

Try it: A blueprint has a scale of 1”: 4’.  How would you explain what the dimensions on the actual part would be?  If a length on the drawing was 5’, what is the part’s length?  If the part’s width were 16’, what would be the dimension on the drawing?

Measure the part and multiply all the dimensions by 4.
5’ x 4 = 20’
16’  4 = 4’

Try it:  A drawing of a model car has a scale of 1:32. If the diameter of the wheel on the drawing is 3/8 inch, what is the actual wheel’s diameter?

Multiply 3/8 by 32
.375 x 32 = 12 inches
		    
Example 2:  Mary wants a 3” x 5” photo enlarged to fit into a graphic with a height of 32”.  What is the width of the enlarged graphic?1) Set up a proportion, making sure the units match up in the ratio.
2) Cross multiply to solve for x.








Try it:  Steven wants a 7” x 5” photo reduced to fit into a graphic for a business card.  The width of the photo is 1.5”.  What is the height of the reduced graphic?1) Set up a proportion, making sure the units match up in the ratio.
2) Cross multiply to solve for x.







Example 3:  A map has a scale of 1 cm = 15 km.  Two towns are 3.5 cm apart on the map.  Determine the actual distance between the two towns.1) Set up a proportion, making sure the units match up in the ratio.
2) Cross multiply to solve for x.


	
52.5 km is the distance between the towns.

Try it:  On a blueprint, the scale indicates that ¼ inch represent 1 foot. What is the length of a room that is 3 in long and 2.5 in wide on the blueprint?



		1) Set up proportions for both the length and the width, making sure the units match up in the ratio.
2) Cross multiply to solve for x.


The length is 12 ft and the width is 10 ft.

Try it:  You want to produce a scale drawing of your living room, which is 12 ft by 18 ft. If you use a scale of 2 in. = 3 ft, what will be the dimensions of your scale drawing?
1) Set up proportions for both the length and the width, making sure the units match up in the ratio.
2) Cross multiply to solve for x.




		

The drawing dimensions would be 8 in by 12 in.

[bookmark: _GoBack]
Exit card (formative assessment):  

Hand out a 3x5 index card.  Ask students to:
1) explain how they would find the dimensions of a scaled drawing at 1:6.
2) determine the dimension of a graphic at a scale of 1:4 if the graphic has a scale length of 2cm.
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