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AP Biology
Mrs. Davis

AP Biology Lab #4:  Plant Pigments and Photosynthesis
Read the lab, then answer the following questions using complete sentences and complete thoughts.   You should also review the lab from The Biology Place’s Lab Bench at: http://www.phschool.com/science/biology_place/labbench/index.html.  

1.  Name two things we are doing in this lab.   (½)

2.  Explain the process of paper chromatography?  (1)

3.    
a.  What is the role of the chlorophyll a in the plant?  (1)  















































b.  What is the role of the other pigments?  (1)  
















































4.  
a.  What factors affect the reference front (Rf) value of pigments?  (1) 






























b.  Write the formula for determining the Rf value of a pigment.  (½)
c.  Determine the Rf values of pigments A and B from the diagram on the next page. Then use the table on the next page to identify the pigments.  (2)

	Pigment
	Rf value
	Pigment Name

	A
	
	

	B
	
	


Rf values of various pigments


Solvent Front
	Pigment Type
	Visible Color
	Rf Value

	Carotene
	Yellow
	0.98

	Xanthophyll
	Yellow
	0.86

	Xanthophyll
	Red
	0.80

	Pheophytin a
	Dark Grey
	0.67

	Pheophytin b
	Light Grey
	0.60

	Xanthophyll
	Yellow
	0.50

	Chlorophyll a1
	Light Blue-Green
	0.48

	Chlorophyll a
	Dark Blue-Green
	0.46

	Chlorophyll b1
	Light Yellow-Green
	0.30

	Chlorophyll b
	Dark Yellow-Green
	0.25

	Xanthophyll
	Yellow
	0.15


Solvent Line

5.  On the top half of a separate sheet of paper, hand-write a brief summary (use words and/or diagrams) of the steps needed to complete Exercise 4A.  On the bottom half, rewrite Table 4.1. (2)    
6.  When a leaf is intact, describe what usually occurs once light is absorbed by the pigments.  (2)


















































































7.  
a.  Explain the color change of DPIP.  Use the terms oxidized and reduced.  (1)


b.  What compound does DPIP replace in the light reaction of photosynthesis? (1)

8.
a.  What does a spectrophotometer measure?  (1)






b.  Would you expect more or less percent transmittance if photosynthesis is actually occurring? Explain why.  (1)



































9.  On the top half of a separate sheet of paper, hand-write a brief summary (use words and/or diagrams) of the steps needed to complete Exercise 4B.  On the bottom half, rewrite Table 4.4. (2)    
10.  
a.  What is a cuvette?  How should it be handled?  (1)




















b.  What is the purpose of cuvette 1?  Why is it needed?  (1) 




















c.  Which cuvette is the control?  Why?  (1) 




















11.  
a. What do you expect would happen to the percent transmittance of the unboiled

 
chloroplast/light cuvette over the course of the experiment and why?  (1)



a. What do you expect would happen to the percent transmittance of the boiled

 
chloroplast cuvette over the course of the experiment and why?  (1)



12. Using the data below, create a graph. Draw the best fit lines for each set of data.(4)  

Percent Transmittance of Chloroplast Solutions Over Time

	Cuvette
	% Transmittance 

at 0 minutes
	% Transmittance 

at 5 minutes
	% Transmittance 

at 10 minutes
	% Transmittance 

at 15 minutes

	Unboiled/Dark
	20
	21
	22
	23

	Unboiled/Light 
	18
	26
	39
	52

	Boiled/Light
	17
	17
	18
	18

	No Chloroplast
	20
	20
	20
	21


13.  Calculate the rate of reaction for each line.   Show your work. (4)

a. Unboiled/Dark:  





b. Unboiled/Light:  




c. Boiled/Light:  





d. No Chloroplast:  
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