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Pre-exercise

Cells transport solutes in and out across their membranes in order to adjust to their surroundings and maintain the homeostasis necessary for life. Cells use different methods of transport, depending on the nature of the substance transported. You will interpret data from an experiment that examined the transport of water across a semipermeable membrane. 

How the experiment was done: The experimenter designed an artificial cell with a cell membrane permeable to water but impermeable to sucrose. The artificial cell was filled with a 300mM sucrose solution and its weight was recorded (weight of artificial cell at time 0 min).  The artificial cell was then placed in a beaker of distilled water and at 10 minute intervals (up to 60 minutes) the change in weight was recorded.  The experiment was conducted at room temperature (25˚C)

Table: Artificial Cell Weight Change over Time

	Time (min)
	Weight of artificial cell (g)

	0
	5.8

	15
	6.4

	30
	6.6

	45
	6.7

	60
	6.7




1. What did the experimenter intentionally vary in the experiment?
a. Is this the independent or dependent variable?
b. What are the units for this variable? What does the abbreviation stand for?
2. What did the experimenter measure?
a. Is this the independent or dependent variable?
b. What are the units for this variable? What does the abbreviation stand for?
3. What type of graph would best illustrate the results of this experiment
a) Bar graph	b) line graph		c) histogram		d) pie graph

4. Draw a graph that best illustrates the results of this experiment. Be sure to title your graph and include the appropriate labels.  

	GRAPHS
	Excellent (2 pts)
	Satisfactoryt (1 pt)
	Unacceptable (0 pts)

	
	Graph axes are appropriately labeled including units, and correctly scaled.
	Graph axes are labeled but is missing units or is inappropriately scaled.
	Graph contain many errors and omissions.  





5. Examine your graph. 
a. How does the weight of the artificial cell change over time? 
b. What part of the graph shows the highest rate of change over time? (Recall rate of change = change in y/change in x)
6. Develop an hypothesis that is explains the experimenter’s results. (Think about the biological processes discussed so far that govern transport of materials across a semipermeable membrane.


	Excellent (10 pts)
	Good (7 pts)
	Satisfactory (5 pts)
	Poor (2 pts)
	Unacceptable (0 pts)

	Independent and dependent variables correctly identified.

Hypothesis correctly follows the format:
"If______ affects____, then______ because _____.”

Hypothesis is very logical and based on background info

Hypothesis is clear and the reasons for the prediction are obvious 
	Independent and dependent variables correctly identified.

Hypothesis follows the format:
"If________ affects____, then______" 

Hypothesis predicts what will happen in an experiment and  the hypothesis makes sense
	Independent and dependent variables but wording might be slightly confusing

Hypothesis follows the format:
"If___ affects____, then______" 

Hypothesis predicts what will happen in an experiment, but needs to be more specific 
	Independent and dependent variables incorrect or very confusing

Hypothesis is incomplete or does not use the proper format:
"If___ affects____, then_____.”

Student tries to make a prediction, but it is too vague or does not answer question 
	hypothesis attempted, but, independent and dependent variables are incorrect 

and/or

hypothesis does not even attempt to use proper format. and/or

hypothesis makes no sense 



7. Design another experiment to test this hypothesis. Think about the following:
a. What materials will you need for your experiment?
b. What are the independent and dependent variables in your experiment? 
c. How will you collect data?
d. How will you mathematically represent your data?
e. What are your predictions? 
  
Post exercise: 

Glucose, an important energy source for animals, is transported into cells by facilitated diffusion using protein carriers. In this exercise, you will interpret two sets of data from an experiment that examined glucose uptake over time in red blood cells from guinea pigs of different ages. 

How the Experiment Was Done: Researchers incubated guinea pig red blood cells in a 300 mM (millimolar) radioactive glucose solution at pH 7.4 at 25°C. Every 10 or 15 minutes, they removed a sample of cells and measured the concentration of radioactive glucose inside those cells. The cells came from either a 15-day-old or a 1-month-old guinea pig

Table: Glucose Uptake over Time in Guinea Pig Red Blood cells
	Incubation Time (min) 
	Concentration of radioactive glucose (mM) for 15-day old guinea pig
	Concentration of radioactive glucose (mM) for 1 month old guinea pig

	0
	0
	0

	10
	51
	22

	20
	72
	33

	30
	86
	40

	45
	96
	48

	60
	104
	55


Adapted from Campbell Biology 11th Ed, Pearson Education Inc

1. What did the experimenter intentionally vary in the experiment?
a. Is this the independent or dependent variable?
b. What are the units for this variable? What does the abbreviation stand for?
2. What did the experimenter measure?
a. Is this the independent or dependent variable?
b. What are the units for this variable? What does the abbreviation stand for?
3. What type of graph would best illustrate the results of this experiment
b) Bar graph	b) line graph		c) histogram		d) pie graph

4. Draw a graph that best illustrates the results of this experiment. Be sure to title your graph and include the appropriate labels.  





	GRAPHS
	Excellent (2 pts)
	Satisfactoryt (1 pt)
	Unacceptable (0 pts)

	
	Graph axes are appropriately labeled including units, and correctly scaled.
	Graph axes are labeled but is missing units or is inappropriately scaled.
	Graph contain many errors and omissions.  





5. Examine your graph. 
a.  How does the glucose uptake differ between red blood cells from 15-day-old and 1-month-old guinea pigs over time?
b. What part of the graph shows the highest rate of change over time? (Recall rate of change = change in y/change in x)
6. Develop an hypothesis that is explains the experimenter’s results. (Think about the biological processes discussed so far that govern transport of materials across a semipermeable membrane.


	Excellent (10 pts)
	Good (7 pts)
	Satisfactory (5 pts)
	Poor (2 pts)
	Unacceptable (0 pts)

	Independent and dependent variables correctly identified.

Hypothesis correctly follows the format:
"If______ affects____, then______ because _____.”

Hypothesis is very logical and based on background info

Hypothesis is clear and the reasons for the prediction are obvious 
	Independent and dependent variables correctly identified.

Hypothesis follows the format:
"If________ affects____, then______" 

Hypothesis predicts what will happen in an experiment and  the hypothesis makes sense
	Independent and dependent variables but wording might be slightly confusing

Hypothesis follows the format:
"If___ affects____, then______" 

Hypothesis predicts what will happen in an experiment, but needs to be more specific 
	Independent and dependent variables incorrect or very confusing

Hypothesis is incomplete or does not use the proper format:
"If___ affects____, then_____.”

Student tries to make a prediction, but it is too vague or does not answer question 
	hypothesis attempted, but, independent and dependent variables are incorrect 

and/or

hypothesis does not even attempt to use proper format. and/or

hypothesis makes no sense 



7. Design another experiment to test this hypothesis. Think about the following:
a. What materials will you need for your experiment?
b. What are the independent and dependent variables in your experiment? 
c. How will you collect data?
d. How will you mathematically represent your data?
e. What are your predictions? 

