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VISI(N

Name: ______________________________________________
Date: ____________
Brightness Contrast Lab – Concept Review Worksheet
Directions:  Using the Background and Theory information presented to you by your teacher as well as your knowledge of science, answer the following questions.

A.  Matching – Match the terms in the left column with the appropriate definitions found in the right column.  Write the letter of the correct definition in the space provided.
	______1.  luminance
	a) any light source



	______2.  illuminance
	b) a measure of the ratio of light reflecting from a surface

	______3.  illuminant
	c) the amount of visible light energy entering the eye

	______4.  reflectance
	d) a subjective measure of the amount of light energy entering the eye

	______5.  brightness
	e) amount of light energy given off from a light source


B.  Multiple Choice – Circle the letter that best answers the question.

1.  Our eyes can detect 

A. only absorbed light

B. only reflected light

C. both absorbed and reflected light

D. neither absorbed nor reflected light

2.  Which of the following is a subjective measurement?

A. length

B. weight

C. brightness

D. height

3.  Dark surfaces

A. absorb little of the light that falls on them

B. reflect little of the light that falls on them

C. reflect most of the light that falls on them

D. none of the above

4.  Light surfaces

A. absorb most of the light that falls on them

B. reflect most of the light that falls on them

C. reflect little of the light that falls on them

D. none of the above

5.  Brightness, how light or dark an object’s surface appears to a person, is affected by

A. an individual’s opinion

B. the object’s surrounding luminance

C. the strength of the illuminant (or light source)

D. all of the above
Short Answer – In the space provided, answer the following questions using complete sentences.

1.  How is light, as a form of energy, measured?

________________________________________________________________________

________________________________________________________________________

2.  What is the range of wavelengths, in nanometers, that the human eye can detect?  Why is this range so limited?

________________________________________________________________________

________________________________________________________________________

3.  Describe the difference between illuminance and luminance. __________________________
_____________________________________________________________________________

Simulation Worksheet
Complete the table below using the following directions:

1.  Organize your experimental results in Table 1 (below) using the data from the Brightness Contrast table displayed on the computer screen.  First, locate the “Outer A luminance column” in the computer display table.  Then match each “Outer A luminance value” to the corresponding Inner B luminance value for each trial.  Record these results in Table 1.

2.  Calculate the mean Inner B luminance values and record your calculations in Table 1.

· Use the following formula:
Trial 1 + Trial 2 + Trial 3  = Mean




         3
Table 1 – Luminance Data Table
	Outer B luminance
	Inner A luminance
	Outer A luminance
	Inner B luminance

Trial #1
	Inner B luminance

Trial #2
	Inner B luminance

Trial #3
	Mean Inner B luminance

	30
	50
	25
	
	
	
	

	30
	50
	60
	
	
	
	

	30
	50
	80
	
	
	
	

	30
	50
	100
	
	
	
	


3.  Using the data from Table 1, create a line graph that displays Mean Inner B luminance vs. Outer A luminance. Use your graphing calculator or a graphing program
· Include a title 

· Label the x-axis: Outer A luminance and include units.

· Label the y-axis: Mean Inner B luminance and include units.

· Make sure you allow for luminance values ranging from 0-100 on each axis.

Print a copy of your graph.
Answer the following questions using the data in Table 1 and the corresponding line graph.

1.  Name the independent variable and the dependent variable.

________________________________________________________________________

________________________________________________________________________

2.  What is the relationship between Outer A luminance and mean Inner B luminance?  How is one dependent on the other?
Complete the table below using the following directions:
1.  Copy the mean Inner B luminance values that you calculated and recorded in Table 1 into the mean Inner B luminance column of Table 2. 

2. Calculate the ratios by dividing Inner A luminance by the Outer A luminance and record the calculations in the appropriate column in Table 2. 

Table 2 – Luminance Comparison 

	Mean Inner B luminance
	Inner A luminance
	Outer A luminance
	Ratio:

Inner A luminance 

  Outer A luminance

	
	50
	25
	

	
	50
	60
	

	
	50
	80
	

	
	50
	100
	


3. Using the data in Table 2 and your graphing calculator or a  graphing program, create a line graph that displays Mean Inner B luminance vs. the ratio of Inner A luminance to Outer A luminance. 
Include a title 

· Label the x-axis: Ratio of Inner A luminance to Outer A luminance

· Make sure you allow for ratio values ranging from 0 to the maximum ratio value calculated. 

· Label the y-axis: Mean Inner B luminance and include units.

· Make sure you allow for luminance values ranging from 0-100 on the y-axis.

Print a copy of your graph.
Answer the following questions using the data in Table 2 and the corresponding line graph.

1.  What is the relationship between Inner B luminance and the ratio of Inner and Outer A luminance?

________________________________________________________________________

________________________________________________________________________
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2. Use the picture above to answer the following question. During the experiment, as the ratio of Inner and Outer A luminance increased, how did you change the brightness of Inner B? Does your line graph support your answer? 

________________________________________________________________________

________________________________________________________________________

Brightness Contrast Lab – Mathematics Worksheet

Directions:  Using the illuminance, luminance, reflectance, and brightness explanation from Section 5 in the Background and Theory document, answer the following questions.

1. Given the illuminance (amount of light falling on the surface) and luminance (amount of light perceived by an eye) values in Tables 1 and 2 below, calculate the reflectance ratios of the respective surfaces. 
Table 1: Black Chalkboards

	Illuminance (lx)
	Luminance (cd/m2)
	Reflectance Ratio

	100
	2.0
	

	100
	3.0
	

	100
	4.0
	

	100
	5.0
	


Table 2: Gray Chalkboards
	Illuminance (lx)
	Luminance (cd/m2)
	Reflectance Ratio

	100
	15
	

	100
	30
	

	100
	40
	

	100
	50
	


2.  Scaling the illuminance and luminance will produce equivalent reflectance ratios. Double the values of illuminance and luminance from Tables 1 and 2 and insert them into Tables 3 and 4.  Calculate the reflectance ratio for the respective surfaces.

Table 3: Black Chalkboards

	Illuminance (lx)
	Luminance (cd/m2)
	Reflectance Ratio

	
	
	

	
	
	

	
	
	

	
	
	


Table 4: Gray Chalkboards

	Illuminance (lx)
	Luminance (cd/m2)
	Reflectance Ratio

	
	
	

	
	
	

	
	
	

	
	
	


When the amount of light that falls on a surface doubles, the amount of light emitted by the surface also doubles; therefore, reflectance remains constant.  You can see this by comparing Tables 1 and 2 with Tables 3 and 4.

3. Have the new reflectance ratio values for the surfaces changed? __________________

________________________________________________________________________

4. Have the new reflectance ratio values for the surfaces remained the same? __________

________________________________________________________________________

5.  How do the reflectance ratio values of the black and gray chalkboards compare?  If 

one is greater than the other, why? ___________________________________________

_______________________________________________________________________

6. Given the illuminance and luminance values in Tables 5 and 6, calculate the reflectance ratios of the respective surfaces. 
Table 5: Black Chalkboard with White Chalk

	Black Chalkboard
	Illuminance (lx)
	Luminance (cd/m2)
	Reflectance  Ratio

	Black  (Background)
	100
	5.0
	

	White chalk
	100
	81
	


Table 6:  Gray Chalkboard with White Chalk

	Gray Chalkboard
	Illuminance (lx)
	Luminance (cd/m2)
	Reflectance Ratio

	Gray  (Background)
	100
	30
	

	White chalk
	100
	81
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6. Calculate the reflectance ratio, R(a)/R(b), for both the black and gray chalkboards with white chalk.  Use the information from Tables 5 and 6 and Equations 1 and 2 to solve for the reflectance ratios.  Let E1 represent the luminance of the white chalk, E2 represent the luminance of the background, I1 represent the illuminance of the white chalk, I2 represent the illuminance of the background, R(a) represent the reflectance of the white chalk, and R(b) represent the reflectance of the background. 

7. Compare the reflectance ratios you calculated in question #6.  How much brighter is the white chalk against the black chalkboard than the white chalk against the gray chalkboard?  Explain why. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________
Name: ______________________________________________
Date: ____________           
Quiz

I.  Fill-In the Blank – Fill in each blank space with the appropriate term.

1.  Dark surfaces __________________ more light than brighter surfaces.

2.  __________________ is a subjective measure of the perception of luminance.

3.  Photoreceptors are specialized cells located in the section of the eye called the ________________.

4.  The primary visual cortex is at the back of the ___________________.
5.  As illuminance increases, luminance __________________.

II.  Multiple Choice – Circle the letter that best answers the question.

6.  Which of the following is true?  Explain your answer.


A.  We can see in complete darkness.
B.  We can see in complete darkness if we give our eyes time to adjust.
C.   We cannot see in complete darkness.
8.  Using the figure below, choose the best statement that describes what is being modeled:
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a. The luminance of inner A and inner B is the same.

b. The luminance of outer A and outer B is the different.

c. The illuminance on A and B is the same.

d. All of the above.

e. None of the above.

III.  Short Answer - Answer the following questions in complete sentences.  
9.  Can the brain detect illuminance?  Why or why not?

________________________________________________________________________

________________________________________________________________________

10.  Why does the lens of the eye form an image that is inverted on the retina?
________________________________________________________________________________

________________________________________________________________________________

Short Answer – In the space provided, answer the following questions using complete sentences.

11.  How is light, as a form of energy, measured?

________________________________________________________________________

________________________________________________________________________

12.  What is the range of wavelengths, in nanometers, that the human eye can detect?  Why is this range so limited?

________________________________________________________________________

________________________________________________________________________

 
11.  Referring to the optical illusion to the right, describe how brightness and contrast ‘fool’ us into thinking the grey bands are not the same shades of grey.
____________________________________________________

____________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
Advanced Modeling Worksheet
1.    Using a diagram, show how arrows are used in models to represent convergent and divergent connection. 
2.   In the neural model, explain what signs used or represent excitation and inhibition.

3.    In this neuromathematical model, what does dx/dt represent?

Real Life Application:   

    Write a short paragraph giving a specific example of how mathematical models are useful in the advancement of science.       
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