Name: ___________________________

Combo Lab Activity for Lessons 3.10 and 3.23

Total = 30pts 

This assignment replaces the following labs: 3.10 Rate of Diffusion and 3.23 Observing Mitosis.  Submit your completed version of this document to the dropbox titled: “3.10 / 3.23 Combo Lab: Diffusion / Mitosis”
Objectives: 
1. Describe the effect of surface area to volume ratio of the rate of diffusion.

2. Describe the stages of mitosis.
Day #1: Rate of Diffusion (10 points)
Directions: Read through the assigned 3.10 lesson material and then watch two short videos by clicking on the links below.  Based on the information that you have been provided, answer the four questions that follow.  For question numbers 3 and 4, answers must be written in complete sentences.
http://www.ck12.org/life-science/Cell-Division-in-Life-Science/lecture/Importance-of-the-Surface-Area-to-Volume-Ratio-in-Cell-Size/
http://quietube6.com/v.php/http://www.youtube.com/watch?v=wuXSEOKNxN8&feature=related
Introduction:  When cells grow to a certain size, their rate of growth slows down until they stop growing entirely.   They have reached their size limit.  When one of these larger cells divides into two smaller cells, the rate of growth increases again.

Cells take in food and other molecules necessary for growth through the cell membrane.  The membrane covers the outside of the cell and equals the cell surface area.  The inside of the cell is filled with cytoplasm.   The amount of cytoplasm equals the cell’s volume.

The relationship between surface area and volume is central to many cell processes. If there is a lot of surface area, then a lot of food passes through the membrane to get inside the cell.  If there is a lot of cytoplasm (volume) then the cell needs lots of food.

For the data table below, the smaller cube represents a smaller cell.  

	CUBE
	CUBE SIZE      (cm3)
	SURFACE AREA

(cm2)
	VOLUME

(cm3)
	AREA: VOLUME

RATIO

	A
	3 X 3 X 3
	6 X 3 X 3= 54 cm2
	27 cm3
	54 : 27  =  2 : 1

	B
	2 x 2 x 2
	6 x 2 x 2 = 24 cm2
	8 cm3
	24: 8 = 3 : 1

	C
	1 x 1 x 1
	6 x 1 x 1 =6 cm2
	1 cm3
	6 : 1


Day #1: Rate of Diffusion 
1. Using the data table above, list the cubes in order from largest to smallest. (1 pt)
2. Using the data table above, list the cubes again in order with respect to their surface area-to-volume ratios - from the largest ratio to the smallest ratio. (1 pt)
3. Explain why the growth rate of a cell slows down as it gets larger. What happens to the surface area to volume ratio of a cell as it grows? (3 pts)
Please be sure to use complete sentences with appropriate punctuation when answering question #3.

4. Using what you have learned, write a paragraph applying the concepts. Describe a cell which effectively uses diffusion as a means to move materials in and out. Use this information to suggest how being small helps cells survive, and being made of many small cells helps large organisms maintain homeostasis. (5 pts)

Please be sure to use complete sentences with appropriate punctuation when answering question #4.

Day #2: Assignment Option #1:
Observing Mitosis (20 points)
Directions: Two different assignment options are described.  You must SELECT ONE of these options and complete that particular assignment in its entirety. 

Study the cells in the below picture.  Notice that many of them are in various stages of cell division (interphase, mitosis, cytokinesis).  Using the data table that is provided directly underneath the picture, identify the stage of cell division depicted in the selected cells below.   Then provide a description of the key characteristics of cells in that phase. 
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Complete Table: Stages of Cell Division (see next page -4)
Day #2: Assignment Option #1:
Be sure to incorporate use of the following terms:
	interphase
	organelles
	nucleus
	centromere

	anaphase
	sister chromatid
	centrosome
	cytokinesis

	DNA
	telophase
	chromosome
	prophase

	spindle fibers or microtubules
	membrane
	duplication / synthesis (S1)
	growth               (G1 &/or G2)

	middle
	cytoplasm
	metaphase
	apart


	Numbered Cell in Diagram
	Stage of Cell Division
(1 pts each)
	Key Characteristics Observed  

Provide a description in the form of one or more complete sentences (2 pts each).

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


Day #2: Assignment Option #2 (see next page)
Day #2: Assignment Option #2
Cell Cycle Comic Strip (20 points)
Make a comic strip that describes the stages of mitosis and the cell cycle. You can make your comic strip as funny as you want (as long as it is appropriate).  A good rule of thumb is to limit one stage of the cycle to one frame of the comic strip. The comic strip should explain both the cell cycle and mitosis as they progress from step to step. 

Your comic strip must incorporate use of the following terms:
	interphase
	organelles
	metaphase
	centromere

	anaphase
	sister chromatid
	centrosome
	cytokinesis

	spindle fibers or microtubules
	telophase
	chromosome
	prophase

	nucleus
	membrane
	duplication / synthesis (S1)
	growth
(G1 &/or G2)

	DNA
	cytoplasm
	Middle
	Apart


Grading of Comic Strip
Each phase is worth 3 points (18 total)and needs to be (1) identified,(2) correctly placed in the cycle, and (3) accurately described.  2 points will be awarded for neatmess, overall accuracy, creativity, and proper spelling, grammar, and puntuation. 
A few ideas / resources to help with creating this comic strip:

http://storybird.com/
http://www.toondoo.com/
http://www.bookemon.com
http://www.wittycomics.com/
http://www.pixton.com/
