Name: _________________________________________________ Period: ___________ Living Environment

LAB # __________ Investigations in Respiration and Photosynthesis

Blow Up a Balloon with Cellular Respiration

Introduction: Yeasts are unicellular microorganisms of the fungi kingdom. They are facultative anaerobe, which means that they can respire or ferment depending upon environmental conditions. In the presence of oxygen, respiration takes place (aerobic respiration). Without oxygen present, fermentation occurs (anaerobic respiration). Both processes require sugar to produce cellular energy. Here is the chemical reaction of fermentation, which produces ethanol and carbon dioxide as metabolic waste products.
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Objective: In this lab, students will use the respiration powers of yeast to blow balloons. This activity will reinforce the basic principles of respiration as a fundamental metabolic process for living organisms using yeast as a model. It will also explore how humans use this biological knowledge in everyday life.

Materials:

( balloons

( narrow funnel

( active dry yeast

( sugar

( measuring instruments
( warm water

( ruler

Safety:

· Remind students there is NO eating or drinking in the lab.

· Students must not attempt to inflate the balloons with their mouths, especially after it is filled with the reacting agents.

Procedure:

1. Label 3 balloons as follows: Control, Sugar A, Sugar B

2. Decide what you want your variables to be:

· The control will receive 0 grams of sugar

· Sugar A will receive ________ g of sugar

· Sugar B will receive ________ g of sugar.

3. Using a paper funnel and graduated cylinder, fill the control balloon with 1 mL of active dry yeast. Add 10mL of warm water, then tie.

4. Using a paper funnel and graduated cylinder, fill the Sugar A balloon with 1 mL of active dry yeast and the Sugar A variable (the amount is whatever you decided). Add 10mL of warm water, then tie.

5. Using a paper funnel and graduated cylinder, fill the Sugar B balloon with 1 mL of active dry yeast and the Sugar B variable (the amount is whatever you decided). Add 10mL of warm water, then tie.

6. Attempt to lie the balloons flat, then measure the diameter of the balloons using a ruler (cm). Record the data in the data table.

7. Place balloons on the tray in the front of the room and re-measure their diameter in 24 hours. 

Data Table: 

	
	Diameter of Balloon Before
	Diameter of Balloon After

	Control
	
	

	Sugar A
	
	

	Sugar B
	
	


Questions:

1.
What are the reactants in the observed reaction?

2.
What are the products?

3.
What is the purpose of warm water?

4.
Why is respiration important for living organisms?

5. How do people use the respiration powers of yeast? Or more specifically, what things can you make with yeast?

6. What is the control in this experiment?

7. What is your independent (change) variable?

8. What is your dependent (measure) variable?

9. What are constants in this experiment?

What’s Happening….

The yeast uses the sugar and warm water to grow. Warm water provides heat to the yeast reaction and accelerates it. As yeast grows it expands and gets bubbly. By being “bubbly” the yeast gives off carbon dioxide, the same gas that your body produces when you breathe, and the gas inflates the balloon. The yeast also produces ethanol. Respiration provides organisms with the energy to do cellular work that helps them grow, function, and live. People use yeast to bake because during fermentation carbon dioxide forms bubbles in the dough and expand it. Since baking is done at high temperatures, yeast ultimately dies and nearly all the ethanol evaporates. Ethanol fermentation is used to produce alcoholic beverages. People also use yeast fermentation to make ethanol for fuel.

Investigations in Photosynthesis
Introduction:  In order to carry out photosynthesis, a plant must have light. But how much light? Some plants need a lot of light.  Others seem to thrive in shade.  Does more light lead to more photosynthesis?  In this laboratory exercise you will examine how the intensity of light affect photosynthesis

Purpose: To examine how light intensity affects the rate of photosynthesis.

Materials: 
( graduated test tube
( beaker
( sprig of elodea
( source of bright light
( sodium bicarbonate solution (NaHCO3)
Hypothesis: Read the procedure then predict how you think the intensity of light will affect photosynthesis. ____________________________________________________________________________________________________________________________________________________________________________________

Procedure:
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1.
Obtain two beakers and two test tubes. Completely fill two test tubes with a sodium bicarbonate solution. Fill the beakers about ¾ full with the solution as well.  NaHCO3 will provide a source of carbon dioxide.

2.
Place a sprig of elodea about halfway down each test

tube. Be sure that the cut end of the sprig points toward the bottom of the tube.

3.
Cover the mouth of each test tube with your thumb and turn the test tube upside down. Try not to trap any air bubbles in the test tube.
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4.
Place the mouth of the test tubes under the surface of the sodium bicarbonate solution in the beakers. Remove your thumb from the mouth of the test tubes.
5.
Gently lower the test tubes inside the beaker to that the test tube stands against the side of the beakers.
6.   Label one beaker/test tube setup as “dim light”, label the other as “bright light”
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7.
Measure the amount of air in the test tube of the “dim light”. Record measurement in data table. Place the dim light beaker in a dark area of the room. Let the elodea sit for 24 hours.
8.
Measure the amount of air in the test tube of the “bright light”. Record measurement in data table. Place the bright light beaker in a hood with the light on. Let the elodea sit for 24 hours.
9.
The next day, record the change of air content in each beaker. Record in the Data Table and determine results.

Data: Record the data below:
	Light Intensity
	Amount of Air at Initial
(cm)
	Amount of Air at Final
(cm)
	Amount of water displaced

	Dim light
	
	
	

	Bright light
	
	
	


Questions:
1.
What are the products of photosynthesis?

2.
Which of these products is released from the plant as a gas?

3.
Why is water being displaced from the test tube?
4.
What can you tell about photosynthesis if a plant begins to produce more gas bubbles? Fewer gas bubbles?
6.
What substance accumulated on the plant or at the top of the tube?
7.
Should that product be considered a waste product? Explain.
8.
From what part of the sprig (stem or leaves) did the bubbles emerge?
9.
What plant organelle carries out photosynthesis and produces the gas?
10.
When was the greatest number of bubbles produced? Use data to support your answer.
11.
How does the intensity of light affect the rate of photosynthesis?
Conclusion: What did you learn in these experiments? Were there any sources of error?

