Name ____________________________________
Block _____
Date _________________
PACKET #1
Unit 2: The Dynamic Cell – (Topics 1 and 2)

Reading: Chapter 4 (4.1-4.4) in textbook
Objectives:  Upon completion of this unit, you should be able to:
Topic 1:  Microscopes – Chapter 4

1. Explain how light microscopes are used to study cells.  (4.1)

2. Compare light microscopes to electron microscopes (SEM, TEM). (4.1).

3. Demonstrate the use of a microscope to study cells. (In class, Activity A)
Topic 2:  Cell Types and Parts – Chapter 4

4. State the two ideas that make up the cell theory (4.1).
5. Explain why cells must be small by analyzing the relationship between surface area and volume in cells (4.2).
6. Using a picture of a prokaryotic cell, label each of the following: nucleoid, plasmid, cell wall, cell membrane, cytoplasm, free ribosomes, flagellum.  Also, discuss the function of each part (4.3).

7. Using a picture of a eukaryotic cell (plant and/or animal), label each of the following: nucleus, free ribosomes, rough ER, soooth ER, golgi apparatus, cell membrane, cellulose cell wall, mitochondria, chloroplast, vacuole, large central vacuole, lysosome.  Also, discuss the function of each part (4.4 – 4.15).
8. Compare and contrast the following: prokaryotic vs. eukaryotic cells, plant vs. animal cells.  Using either pictures or descriptions, be able to identify a cell as prokaryotic, plant, or animal (4.3- 4.15).
Vocabulary:
	Topic 1:
	

	Light microscope, SEM, TEM
	

	SEM
	

	TEM
	

	Field of view
	

	
	

	Topic 2:
	

	Cell theory
	Cell membrane

	Surface area to volume ratio
	Nucleus



	Prokaryote
	Smooth ER

	Eukaryote
	Routh ER

	Nucleoid
	Golgi apparatus

	Organelles
	Lysosome

	Membrane-bound organelles
	Vacuole

	Ribosomes (free/bound)
	Large Central Vacuole

	Plasmid
	Mitochondria

	Cell wall
	Chloroplast

	Cytoplasm
	Cytoskeleton



Activity A: Observations using a Microscope (In class, covers Objective 3)
Objective 3: Demonstrate the use of a microscope to study cells.
[image: image6.png]


THE LETTER “e” 

1. From the newspaper, find a lower case letter “e.”

2. Cut out the letter.

3. Place it on a slide.  Place 1-2 drops of water over the letter.

4. Lower a cover slide.  Use a 45 degree angle to minimize air bubbles.

5. Start with lowest power, and then move up to medium power.

6. Using 100X total magnification, sketch everything that you see.  Use pencil, and include as much detail as possible.  Don’t forget to label your diagram with the total magnification used.

	Sketch:
	Total Magnification _______x

Observations:


PLANT CELL OBSERVATIONS (Onion and Elodea cells)

Part A: Onion

1. Prepare a slide of onion tissue (that has been sitting in pure water), using one drop of iodine as stain.  Using a 45 degree angle, lower a cover slip onto the slide.

2. Using at least 100X magnification, draw your observations in the following circle.  The drawing should be in pencil, and should be detailed.  Draw everything that you see in the field.  Then, pick one cell in your drawing, label its cell wall/cell membrane (looks like a single structure here), and label its nucleus (we stained the nucleus).

	Sketch:
	Total Magnification _______x

Observations:


Part B: Elodea

1. Obtain a piece of Elodea leaf, and place it on a slide with 1-2 drops of water.

2. Using a 45 degree angle, lower a cover slip onto the slide.

3. Begin on lower power, and then move up to higher power.  Using detail and pencil, sketch what you see below.  Don’t forget to record the total magnification used.  

4. Pick one cell, and label its cell wall/cell membrane, and its chloroplasts.

	Sketch:
	Total Magnification _______x

Observations:


ANIMAL CELL OBSERVATIONS (Human Skin Cells)

1. Using soap and water, wash the underside of your wrist.  Dry your wrist.

2. Stick a clean piece of clear tape on the underside of your washed wrist.

3. Gently remove the piece of tape from the wrist being careful to avoid getting fingerprints on the tape.  Use tweezers to be sure to avoid fingerprint contact.

4. Place the tape, sticky-side up on a clean microscope slide.

5. Stain the top, sticky side of the tape with 2 or 3 drops of Iodine solution.

6. Gently place a coverslip over the sticky tape.  Lower the coverslip down onto the tape.  Keep your fingers out of the way. 

7. Examine the slide under a microscope.  Look for the cells with low power first, and then switch to higher power for details.  

8. Using pencil, sketch your observations in the high power.  Label your drawing with the magnification used.  Pick one cell in your drawing and label its cell membrane
	Sketch:
	Total Magnification _______x

Observations:


Pond Water
1. Prepare a slide of pond water: using a depression slide, put one or two drops on the slide
2. Using at least 10X magnification, draw your observations in the following circle.   Attempt to find something that is alive and draw it in the circle below.  Label any cell structure that you can identify.  
	Sketch:
	Total Magnification _______x

Observations:


DISCUSSION QUESTIONS: You may need to use Chapter 4 for help with these questions. (At Home, Type questions, check weekly planner for due date) 
1. Was there anything unusual about the way the “e” looked under the microscope when compared to the way it looked to your naked eye? 

2. Why does the specimen placed under the microscope have to be thin? 

3. Are the cells that you observed eukaryotic or prokaryotic?  Explain how you know.
4. What are three characteristics that plant and animal cells have in common? 
5. What are two differences between plant and animal cells? 
6. The Elodea cells did not have visible nuclei.  Does this mean these cells lack nuclei?  Explain. 

7. What did you find in the pond water?  How do know that it was alive?  Was it multicellular or single celled? How do you know?
8. Some would call a cell a “highly organized bunch of molecules.”  If you were to zoom in on the membrane of the cell or the membrane of the nucleus, what molecules would you find, and how would they be arranged/organized?  What atoms comprise these molecules?  You’ll need to do some background research here: look in your textbook on page 58, ALONG with your prior knowledge of organic molecules.  Hint:  It’s not enough just to list the types of molecules; instead discuss how they are arranged, the structure and composition of the molecules, etc. 

Objective 1: Explain how light microscopes are used to study cells (4.1). 

Objective 2: Compare light microscopes to electron microscopes (SEM, TEM)  (4.1)

________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
Activity B – Microscope questions (At Home using Prior knowledge, 4.1)

Say whether each of the following is true or false.  If false, correct the underlined word.  
_____
1.  An eyepiece of 10X and an objective lens of 25X gives a magnification of 35X.

_____  2.  Always carry the microscope with one hand on the arm and one hand on the base.

_____
3.  Use the coarse adjustment knob first to focus the object.

_____
4.  Use the high power objectives lens first when focusing an object.

_____
5.  Only use fine focus when using the high power objective.

_____  6.  If you need more light, move the diaphragm.

Each of the following mistakes has really happened.  What would you recommend to the person so they don’t repeat their mistake?  

7. Judy wanted to go from a low power to high power.  She carefully focused on the low power, then moved the coarse adjustment knob, looked at the slide as she switched objectives, and then couldn’t see anything under high power even though she only changed the fine focus.

a. Use the coarse adjustment in the higher power first.

b. After she had focused the sample on low power, she shouldn’t have moved the coarse adjustment again.

c. Before switching to the higher power objective, she should have moved the stage to the lowest point.

d. She did nothing wrong, there must have been nothing on the slide.

8. Buddy was not having any luck focusing his specimen.  He moved the stage up and them back down.  On the way down, he crashed the cover slip and broke the slide.

a. Only move the stage down using the coarse adjustment, no matter what objective.

b. He should have moved back down to the low power objective and focused there.

c. He should be more careful and not move the stage so harshly.

d. Both b and c.

9. Charlie carefully positioned the slide on the stage, moved the low power objective into place, and then turned the fine focus.  He called the teacher when he couldn’t get his specimen in focus.

a. Use the coarse adjustment first in the low power objective, then use the fine.

b. Focus with the fine adjustment knob in a high power objective first.

c. Move the fine adjustment knob more rapidly to get into focus faster.

d. Drop the machine out of the window…it’s obviously broken.

10. Kristy was in a hurry to move on to her next class.  She grabbed the base of the microscope and the eyepiece to put the microscope on the lab bench. (Open-ended)

Activity C: Identify the following and indicate what type of microscope took the image. (In Class)
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What is it?  _________________
  
     What is it?  _______________________

What kind of microscope took it? ___   
     What kind of microscope took it? ______
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What is it?  _______________________
  What is it?  _________________________

What kind of microscope took it? _____  
  What kind of microscope took it? ________
Objective 4: State the two ideas that make up the cell theory (4.1). ____________________________

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
Objective 5: Explain why cells must be small by analyzing the relationship between surface area and volume in cells (4.2). ________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
Objective 6: Using a picture of a prokaryotic cell, label each of the following: nucleoid, plasmid, cell wall, cell membrane, cytoplasm, free ribosomes, flagellum.  Also, discuss the function of each part. (4.3)
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Activity D: “How Big is a…” (In class)
URL:  http://learn.genetics.utah.edu/content/begin/cells/scale/
Navigating the site: There is a bar under the picture that allows you to zoom in and out.
Here you will look at objects on a piece of paper.  Your job is to find them and estimate the length of each (in picometers, nanometers, micrometers, or millimeters). Sketch each of the objects. (Note: 1 m = 1,000 mm = 1,000,000 micrometers = 1,000,000,000 nanometers)

	Object
	Sketch
	Eukaryotic or Prokaryotic
	Size in picometers (pm), nanometers (nm), micrometers (m), or millimeters (mm)

	Grain of rice
	
	N/A
	

	Amoeba proteus
	
	
	


	Skin Cell
	
	
	

	Red Blood Cells
	
	
	

	Baker’s Yeast
	
	
	

	Mitochondrion
	
	N/A
	

	E. coli
	
	
	

	HIV
	
	
	

	Rhinovirus
	
	
	

	Hemoglobin (protein)
	
	N/A
	


Objective 7: Using a picture of a eukaryotic cell (plant and/or animal), label each of the following: nucleus, free ribosomes, rough ER, soooth ER, golgi apparatus, cell membrane, cellulose cell wall, mitochondria, chloroplast, vacuole, large central vacuole, lysosome.  Also, discuss the function of each part (Activity C)(4.4 – 4.15).


A = ____________
G = ____________



A = ____________
G = ____________

B = ____________
H = ____________



B = ____________
H = ____________

C = ____________
I = ____________



C = ____________
I = ____________

D = ____________
J = ____________



D = ____________
J = ____________

E = ____________
K = ____________



E = ____________
K = ____________

F = ____________
L = ​____________





M = ​____________

Activity E: Organelle structure and function (in class)

	Name of Organelle or Cellular Feature
	Description of

Function
	Description of

Structure
	Diagram
	In all Eukaryotic cells?  If not, in which specific types?
	In Prokaryotic cells? 
	Other information
	Analogy

	Cell Membrane
	To allow molecules into and out of the cell
	Phospholipid bilayer with protein “tunnels” embedded in the bilayer
	
	yes
	yes
	Cholesterol in the membrane and carbs are on outside
	Customs officer for a country; gate keeper

	Nucleus


	
	
	
	
	
	
	

	Ribosomes

(free)


	
	
	
	
	
	
	

	Mitochondria


	
	
	
	
	
	
	

	Rough Endoplasmic Reticulum


	
	
	
	
	
	
	

	Smooth Endoplasmic Reticulum


	
	
	
	
	
	
	


	Name of Organelle or Cellular Feature
	Description of

Function
	Description of

Structure
	Diagram
	In all Eukaryotic cells?  If not, in which specific types?
	In Prokaryotic cells? 
	Other information
	Analogy

	Golgi 

Apparatus


	
	
	
	
	
	
	

	Lysosome


	
	
	
	
	
	
	

	Chloroplast


	
	
	
	
	
	
	

	Central Vacuole


	
	
	
	
	
	
	

	Cellulose Cell Wall


	
	
	
	
	
	
	

	Cytoskeleton


	
	
	
	
	
	
	


Objective 8: Compare and contrast the following: prokaryotic vs. eukaryotic cells, plant vs. animal cells.  Using either pictures or descriptions, be able to identify a cell as prokaryotic, plant, or animal (4.3- 4.15).
Place each of the following into the Venn Diagram: cell membrane, cell wall, cellulose cell wall, flagellum, smooth ER, rough ER, free ribosomes, golgi apparatus, lysosome, vacuole, large central vacuole, plasmid, nucleoid, nucleus, DNA, cytoplasm, centriole, chloroplast, mitochondria, starch granules, nuceloid, pili, eukaryotic, 10-100 m, 1-10 m.

Activity F: Why Are Cells So Small? (Objective 5)
An Investigation of the Relationship between Diffusion and Cell Size
(Revised from Kim B. Foglia, www.ExploreBiology.com, 2010)

Background Information:


Most cells are between 2 micrometers and 200 micrometers – too small to be seen with the naked eye.  Remember, a micrometer is 1 millionth of a meter!  Why can’t cells ever become larger than that?  Why don’t we regularly find one-celled organisms the size of small multicellular animals, like frogs or even flies?  In other words, why can’t there ever be an organism which is visible to the naked eye and that is one giant cell?  When cells grow to a certain size, their rate of growth slows down until they stop growing entirely.  They have reached their limit.  When one of these larger cells divides into two smaller cells, the rate of growth increases again.

In order for cells to survive, they must constantly exchange ions, gases, nutrients, and wastes with their environment.  These exchanges take place at the cell’s surface – across the cell membrane.  The movement of these materials is accomplished mostly by diffusion (flow of solutes from high to low concentration) across the cell membrane.  Surface area is the amount of cell membrane available for diffusion.  So for a cell, surface area actually represents how much diffusion can happen at one time.  It would seem reasonable, then, that a cell would want plenty of surface area (meaning membrane area).  
Volume is the amount of cytoplasm contained within the cell membrane.  So for a cell, volume represents how long it takes to get from the membrane to the center of the cell by diffusion.  Therefore, a large cell would need more materials (more metabolic need) and those materials would take longer to reach the center of the cell.  What, then, is the relationship between the surface area and the volume of a cell?  How does this affect the rate of diffusion of materials that pass in and out?  In this lab, we will investigate this relationship and how it affects diffusion time.

Part I Procedure

In this lab activity, you will use agar cubes as cell models.  You will investigate how increasing a cell’s size affects the time for diffusion to move material across the cell.  The agar for the cubes has been dyed with bromothymol blue – a pH indicator that turns from blue to yellow in the presence of acid.  When the agar cubes are placed in vinegar (a source of acid), they will begin to turn yellow as the vinegar diffuses into the agar.  You will time this diffusion process for 3 different sized cells and compare them.  Diffusion will be considered complete when the blue color completely disappears from the center of the cell.  We will complete Part I as a class demonstration.
Materials: A metric ruler, vinegar, beaker, spoons, knife, paper towels, 3 cubes of 3% agar-bromothymol blue: 1x1x1 cm, 2x2x2 cm, and 1x1x8 cm
Procedure: 
1. Cut three cubes of agar – one with 1 cm on each side, another with 2 cm on a side, and third that is 1 cm x 1 cm x 8 cm.  Be exact in your measurements.  Be very careful not to cut into or puncture the blocks.

2. Put the three cubes in a beaker and pour vinegar over them until the blocks are submerged.  Record the time.  

3. Record the amount of time it takes for the blue color to completely disappear from each cell.
Part 2 Procedure

Now that you have been able to explore the relationship between cell dimensions and diffusion time, let’s see if you can put your new-found understanding to good use.  Cells come in many shapes and sizes in organisms.  Natural selection favors cell shapes that enable the cell to perform its function efficiently.  For example, neurons (nerve cell) and cells that line the small intestine have different jobs, so each has its own unique shape that allows it to do its job better.  You will find that the relationship between structure and function is a recurrent theme throughout biology.

In this activity, each group will compete by creating cell shapes that they think will be most efficient at getting nutrients.  We will then simulate natural selection by have a race to see which shape is best at its desired function.  Each group will get an equal size block of bromothymol blue agar and will have the opportunity to design a cell to maximize mass but minimize diffusion time.  The cell with the greatest mass and the shortest diffusion time will be judged the winner.

	The Cell Diffusion Race Rules:

1. No donut-like holes through the agar cell – this is biologically impossible because it is unstable.

2. Once the agar cell is in the beaker of vinegar, no poking, prodding, touching the beaker.

3. Teacher determines when 100% diffusion takes place.  Diffusion will be considered complete when the blue color completely disappears from the center of the cell.

4. Students mass agar at the end of the race and the cell must not break when handled!  If the cell breaks upon massing, then the entry is disqualified.

5. WINNER = highest ratio of mass divided by time.


Analysis: Answer the following in complete sentences.  Please write neatly on a separate sheet of paper or type them.  Make the question clear in the answer or you will get points off (for example, "yes, because…" is not a good answer).
1. What evidence suggests the vinegar diffused into the 3% agar-bromothymol blue cubes? 
2. Copy the following chart onto your answer sheet.  Complete the chart to investigate the relationship between surface area and volume as a cube increases in size.  

	Cube (cm)
	Surface Area
	Volume
	SA : V ratio

	1 x 1 x 1
	
	
	

	2 x 2 x 2
	
	
	

	3 x 3 x 3
	
	
	



As the cube increases in size, what happens to the surface area to volume ratio?  Explain.

3. Based upon what you know about cells, explain how cells “feed” themselves.  How do the nutrients get into the cell? (Don’t over-think this.) 
4. According to your data from Part 1, which cell was most efficient at receiving the needed “nutrient” (vinegar)?  Use data from your table to back up your conclusion. 
5. The 2x2x2 cell and the 1x1x8 cell have the same volume.  Were their diffusion times the same?  Explain why or why not.

6. In general, what is the relationship between the SA:V ratio and diffusion time?
7. Most cells measure less than 0.01 cm on a side. 

a. Calculate the surface area to volume ratio for a cube that measures 0.01 cm on each side.  Show your work. 
b. If we were able to create a 0.01 cm cube out of agar, do you think it would be more or less successful than the 1 cm cube at receiving the vinegar “nutrient?” 
8. In real life, provide two examples of molecules that must move into human cells? 
9. In real life, provide two examples of molecules that must move out of human cells? 
10. Describe your cell design.  Explain why you chose that design – on what principles were you basing your design on to decrease diffusion time?
11. If all of the student-designed cells from Part 2 happened to arise randomly, which cell would have the best chance of survival?  Explain how you know and what characteristics of that cell might have allowed it to survive better.
12. Give an example of a type of cell in a living organism (animal or plant) that is shaped very differently than the classical round or boxy shape that you see drawn in introductory textbook chapters on cells.  You could pick muscle cells, cells of the small intestine, nerve cells, red blood cells, leaf pore guard cells, or some other cell.  Explain how that unique shape is tied to the function that those cells can perform.
13. Write a well-organized paragraph in which you explain why smaller cells have an advantage over bigger cells, both in terms of movement into cells AND movement out of cells.  (In other words, what would happen if your cells failed to divide and instead just grew bigger and bigger?) In your paragraph, include data from this lab, to support your statements. 
Table 1. 
	Cell Size (cm)
	Surface Area (units!)
	Volume (units!)
	SA: Volume Ratio
	Time for Complete Diffusion

	1 x 1 x 1
	
	
	
	

	2 x 2 x 2
	
	
	
	

	3 x 3 x 3
	
	
	
	


Table 2. Cell Mass and Time for Diffusion (Part 2)

Circle the letter of YOUR OWN group!
	Group
	Sketch
	Cell Mass (g)
	Time for Complete Diffusion (minutes)
	Mass (g) / Time (min)

	A
	
	
	
	

	B
	
	
	
	

	C
	
	
	
	

	D
	
	
	
	

	E
	
	
	
	

	F
	
	
	
	

	G
	
	
	
	

	H
	
	
	
	


No nuclear membrane in a bacterial cell – no nucleus





A





B





capsule





C





FIMBRIAE (like pili) are used to help bacteria attach itself to another cell – like a human cell (NOT used for movement)





E





D





F
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E (dot)
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Starch granules stored within amyloplasts





K





L





C





J
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D
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D
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 � HYPERLINK "http://learn.genetics.utah.edu/content/begin/cells/insideacell/" ��http://learn.genetics.utah.edu/content/begin/cells/insideacell/� and � HYPERLINK "http://www.cellsalive.com/cells/cell_model.htm" ��http://www.cellsalive.com/cells/cell_model.htm� : look at both plant and animal cells. **Every organelle is listed for both plant and animal cells… you won’t know if it’s actually in that cell until you click on it!!**





Plant cells





Animal cells





Prokaryotic cells
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