Ms Sastry
Leigh High School

AP Biology


Free response question:  Unit 2 Exam

1) Water potential in potato cells was determined by calculating percent changes 24 hours before and after placing in sucrose solutions indicated below: (2006)

a) Graph the data on the axes provided.  From your graph calculate the apparent molar concentration of the potato cores.

b) What are the components of water potential and why is water potential important for water movement in plants?

c) Predict what would happen to a typical animal cell placed in 0.0 M and 1.0 M sucrose solution – explain your answer giving reasons.

	Molarity of Sucrose in beaker
	% mass difference

	0M
	18

	0.2M
	5

	0.4M
	-8

	0.6M
	-16

	0.8M
	-23.5

	1M
	-24


2) A controlled experiment was conducted to analyze the effects of darkness and boiling on the photosynthetic rate of incubated chlorplast suspensions.  The dye reduction technique was used.  Each chloroplast suspension was mixed with DPIP, an electron acceptor that changes from blue to colorless when it is reduced.  Percent transmittance was noted for each sample.   (2004)

a) sample 1 – chloroplast suspension + DPIP

b) sample 2 – chloroplast suspension with foil wrap + DPIP

c) sample 3 – boiled chloroplast + DPIP

A) On the axes provided, construct and label  graph showing the results for the three samples

B) Identify and explain the controls for this experiment

C) The differences in the three experiments were due to the differences in the electrons produced in the experimnt.  Explain how electrons are generated and how they flow in photosynthesis – and why the three samples gave different transmittance results.

D) Design an experiment (hypothesis, procedure, predict and analyse results) to test the effect of pH on photosynthetic rate.

	Time (min)
	Light Unboiled %Transmittance

Sample 1
	Dark Unboiled % Transmittance

Sample 2
	Light Boiled

% Transmittance

Sample 3

	0
	28.8
	29.2
	28.8

	5
	48.7
	30.1
	29.2

	10
	57.8
	31.2
	29.4

	15
	62.5
	32.4
	28.7

	20
	66.7
	31.8
	28.5


3) Yeast cells are placed in an an aparatus with a solution of sugar (a major nutrient for yeast metabolism).  The apparatus detects bubbles of gas released by the yeast cells.  The rate of respiration varies with the surrounding temeratures as indicated below: (2005)

a) Graph the results on the axes provided.  Determine the optimum temperature for respiration in the yeast.

b) Respiration is a series of enzyme catalyzed reactions.  Using your knowledge of enzyme chemistry and the data above analyze and explain clearly the results of this experiment.

c) Design an experiment to test the effect of varying pH of the sugar slution on the rate of respiration.  Include a prediction of the expected results.

	Temp - c
	0
	10
	20
	30
	40
	50
	60
	70

	Number of gas bubbles produced
	0
	3
	7
	12
	7
	4
	1
	0


4) Membranes are essential components of all cells (2007)

a) Identify THREE macromolecules that are components of the membrane and discuss the structure and function of each

b) Explain how the membranes participte in the following:

· Chemiosmotic production of ATP

· Intercellular signaling

5) The relationship of structure to function is a really important theme in Biology.  For the structure function pairs below describe the structure and then how it is related to its function: (2006)

a) Leaf/photosynthesis

b) Cell membrane/cell signalling

c) Membrane protein/active transport or facilitated diffusion
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· sample 1 – chloroplast suspension + DPIP

· sample 2 – chloroplast suspension with foil wrap + DPIP

· sample 3 – boiled chloroplast + DPIP

A) On the axes provided, construct and label  graph showing the results for the three samples

	Time (min)
	Light Unboiled %Transmittance

Sample 1
	Dark Unboiled % Transmittance

Sample 2
	Light Boiled

% Transmittance

Sample 3

	0
	28.8
	29.2
	28.8

	5
	48.7
	30.1
	29.2

	10
	57.8
	31.2
	29.4

	15
	62.5
	32.4
	28.7

	20
	66.7
	31.8
	28.5


Graph goes here:

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


B) Identify and explain the controls for this experiment

C) The differences in the three experiments were due to the differences in the electrons produced in the experiment.  Explain how electrons are generated and how they flow in photosynthesis – and why the three samples gave different transmittance results.

D) Design an experiment (hypothesis, procedure, predict and analyse results) to test the effect of pH on photosynthetic rate.

2) The relationship of structure to function is a really important theme in Biology.  For any two of the structure function pairs below describe the structure and then how it is related to its function: (2006)

a) Leaf parts/ photosynthesis process

b) Cell membrane/cell signalling or communication

c) Membrane protein/active transport or facilitated diffusion

