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Name: ______________________________________
Date: ________________________
SL IB Biology II: Gizmo #1 - Diffusion [image: image9.jpg]


Part I
Gizmo Warm-up
Smells are carried by tiny particles that move through the air. 
The Diffusion Gizmo™ shows gas particles in a chamber 
that is divided into two regions by a partial wall. 
Click Play ([image: image11.png]


) and observe.

1. Describe the motion of the gas particles.
____________________________________________________

This process, in which particles move from an area of high concentration (region A) to an area of low concentration (region B), is called diffusion. 

2. Select the BAR CHART tab, and observe the chart for a few minutes. After the first 30 seconds or so, how much do the numbers of particles in each region change? 
______________________________________________________________________________


When the numbers don’t change much, the particles are said to be in dynamic equilibrium.
	Activity A: 

Temperature and diffusion
	Get the Gizmo ready: 

· Click Reset ([image: image2.jpg]


).
· Set the Wall to 100%.
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Introduction: In this Gimo, temperature is measured on the Kelvin scale. On this scale, 0 K represents absolute zero, the coldest possible temperature. Water freezes at 273.15 K (0 °C), and water boils at 373.15 K (100 °C).

Question: How does temperature affect the rate of diffusion?
1. Observe: Set the temperature (Temp.) to 100 K, and press Play. Observe the motion of particles. Click Reset. Then set the temperature to 600 K, click Play, and observe.
How does the temperature of the gas relate to the motion of the particles? ____________________________________
_______________________________________________________________________________________________

The temperature of a gas is a measure of the average kinetic energy of a set of particles. Kinetic energy (KE) depends on the velocity and mass of the particles (KE = mv2 / 2
2. Form hypothesis: How do you think temperature will affect the rate of diffusion? ________________________________

_______________________________________________________________________________________________

3. Experiment: Click Reset. Set the Wall to 50%, x in A to 100, y in B to 0, Temp to 100 K, and Particle mass to 15 amu (atomic mass units). Select the TABLE tab. Press Play. 
Click Pause when x in A first reaches 55% or below.  Record this Time to reach equilibrium in a table below.

Repeat four more times at 100 K and calculate the mean time for 100 K.

Then run five trials with the temperature set to 200 K, 300 K, 400 K, 500 K, and 600 K. Make a date table for each temp. 

4. Draw conclusions: Compare the average times to reach equilibrium for each temperature.

A. How did temperature affect the rate of diffusion? Why? __________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________
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Name: ______________________________________
Date: ________________________
SL IB Biology II: Diffusion Part II
	Activity B: 

Rates of diffusion
	Get the Gizmo ready: 

· Click Reset.
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Introduction: The Diffusion Gizmo allows you to manipulate five variables: the Wall, the number of x particles in region A, the number of y particles in region B, the temperature, and the Particle mass.

Question: How do factors other than temperature affect the rate of diffusion?

1. Choose a variable: Pick a variable to investigate. Which one did you choose? _______________________

2. Form hypothesis: How do you think this variable will affect rates of diffusion? (if..then..because) 
____________________________________________________________________________________________

____________________________________________________________________________________________

3. Set up experiment: In a controlled experiment, only one variable is manipulated, or changed. Set up your experiment so that there is just ONE difference between set-up A through set-up D. List the Gizmo settings you will use for each set-up below.

Set-up A

Wall

_______________

x in A 

_______________

y in B 

_______________

Temp.

_______________

Particle mass
_______________



Set-up B

Wall

_______________

x in A

_______________

y in B 

_______________

Temp. 

_______________

Particle mass
_______________

Set-up C
Wall

_______________

x in A 

_______________

y in B 

_______________

Temp.

_______________

Particle mass
_______________



Set-up D
Wall

_______________

x in A

_______________

y in B 

_______________

Temp. 

_______________

Particle mass
_______________

4. Gather data: Create a data table below and use the Gizmo to fill in the table. As before, the “time to reach equilibrium” (dependent variable) is the time it takes for the number of x particles in region A to reach 55% or lower.
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5. Draw conclusions: Compare the average times to reach equilibrium for each set-up.

A. How did the variable you investigated affect the rate of diffusion? _______________

___________________________________________________________________

___________________________________________________________________

B. Why do you think this was the case? ______________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Name: ______________________________________
Date: ________________________
SL IB Biology II: Diffusion Part III
	Activity B: 

Rates of diffusion
	Get the Gizmo ready: 

· Click Reset.
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Introduction: The Diffusion Gizmo allows you to manipulate five variables: the Wall, the number of x particles in region A, the number of y particles in region B, the temperature, and the Particle mass.

Question: How do factors other than temperature affect the rate of diffusion?

1. Choose a variable: Pick a variable to investigate. Which one did you choose? _______________________

2. Form hypothesis: How do you think this variable will affect rates of diffusion? (if..then..because) 
____________________________________________________________________________________________

____________________________________________________________________________________________

3. Set up experiment: In a controlled experiment, only one variable is manipulated, or changed. Set up your experiment so that there is just ONE difference between set-up A through set-up D. List the Gizmo settings you will use for each set-up below.

Set-up A

Wall

_______________

x in A 

_______________

y in B 

_______________

Temp.

_______________

Particle mass
_______________



Set-up B

Wall

_______________

x in A

_______________

y in B 

_______________

Temp. 

_______________

Particle mass
_______________

Set-up C
Wall

_______________

x in A 

_______________

y in B 

_______________

Temp.

_______________

Particle mass
_______________



Set-up D
Wall

_______________

x in A

_______________

y in B 

_______________

Temp. 

_______________

Particle mass
_______________

Set-up E
Wall

_______________

x in A 

_______________

y in B 

_______________

Temp.

_______________

Particle mass
_______________



Set-up F
Wall

_______________

x in A

_______________

y in B 

_______________

Temp. 

_______________

Particle mass
_______________

4. Gather data: Create a data table below and use the Gizmo to fill in the table. As before, the “time to reach equilibrium” (dependent variable) is the time it takes for the number of x particles in region A to reach 55% or lower.
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5. Draw conclusions: Compare the average times to reach equilibrium for each set-up.

C. How did the variable you investigated affect the rate of diffusion? _______________

___________________________________________________________________

___________________________________________________________________

D. Why do you think this was the case? ______________________________________

___________________________________________________________________

___________________________________________________________________

__________________________________________________________________
�
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