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If this packet is LOST, please:

drop it off at the BHS Science Dept. (rm 365) OR

drop it off in  Mr. Kozel’s classroom (360) OR

call the Science Dept. at (617) 713-5365.

Reading Guide 

Part I: Chapter 7 Life is Cellular (Section 7-1, p. 169)


A. State the 3 parts of the Cell Theory: 


B. Distinguish between Prokaryotes and Eukaryotes (p. 172) and give examples.

Part II: Eukaryotic Cell Structure (Section 7-2, p. 174-181)


A. Read pages 174-181 to label the animal cell diagram below with the following organelles: cell wall, nucleus, nuclear envelope, cytoskeleton, cytoplasm, ribosomes, endoplasmic reticulum, Golgi apparatus, lysosomes, vacuoles, chloroplasts, mitochondria, membrane, centriole, and cilium.

[image: image2.emf]

B. Give the function of the following (brief).
         

Cell Wall -



Nucleus -







            

Cytoskeleton - 




Ribosomes – 



Smooth endoplasmic reticulum - 






Rough endoplasmic reticulum – 



Golgi apparatus – 



Lysosomes – 




Vacuoles - 



Chloroplasts – 



Mitochondria – 



Cell Membrane - 

Lab 4-3: Animal vs Plant Microscope Lab 

Each group will create a different slide so that there will be enough slides for everyone to view and to practice making slides.  Your teacher will tell your group which slide you will make: “e”, skin cells, or plant cells.

PART I: THE LETTER “e” (Practice)

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

2. Cut out the letter.

3. Place it on a slide (so that it is upright).  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 (not what you THINK you should see).  Use pencil, and include as much detail as possible.  Don’t forget to label your diagram with the total magnification used.

DATA:  (2 pts per sketch)

I.  Sketch of how the “e” looks on the stage  without using the microscope:
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Total Magnification: ____ X

PART II: 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 cover slip over the sticky tape.  Lower the cover slip 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.  Label your drawing with the magnification used.
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Total Magnification: ____ X   

PART III: PLANT CELL OBSERVATIONS (Elodea cells & salty onion)

1. Obtain a piece of Elodea leaf, and place it on a slide with 1-2 drops of water (you do NOT need iodine for this sample).

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.  

III A.  Elodea (or other plant)
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Total Magnification: ____ X

III. B. Plant cell response to salt

You will observe microscopic cells responding to changes in their environment. What happens when you put a plant cell in pure water?  What happens when you put a plant cell in a solution with a high concentration of solute, such as salt?  To observe the responses of plant cells, prepare and observe slides of onion skin.

1. Remove one layer from the onion wedge that has been submerged in pure water.

2. Use forceps to separate a piece of the transparent, paper-thin layer from the outside of the original layer.

3. Lay the piece flat on a clean microscope slide.

4. Use the pipette to add 1 drop of distilled water to the slide.  Add one drop of iodine to the slide, then place a cover slip over the piece of onion skin. (Note: if using red onion, you may not need to add iodine).
5. Observe the slide under the microscope.  Remember to begin at low power, then go up to higher power.

6. Sketch your observation in the circle labeled dH2O below.  Label with the total magnification used (eyepiece, 10X multiplied by _____X of objective used).



Distilled H2O

____________ X
[image: image11.jpg]Capillaries  Arteriole Venule

Artery capillaries Tissue cells vein




7. Place a piece of lens paper on the slide to the left of the coverslip and add 1-3 drops of 10% NaCl solution to the right of the coverslip.  This will draw the salt water under the coverslip onto the onion skin.

8. Observe the onion skin and sketch your observations in the circle below labeled 10% NaCl solution.  
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10% NaCl solution
    ____________ X
DISCUSSION QUESTIONS: - complete on a separate sheet of paper
1.  Was there anything unusual about the way the “e” looked under the microscope and the way it looked to your naked eye?
2.  Why does the specimen placed under the microscope have to be thin (rather than putting your whole arm, we used a thin layer of the skin)?
3.  Why did we have to add iodine to the skin cells (and not to the elodea)?
4.  Are the cells that you observed eukaryotic or prokaryotic?  Explain why (remember what makes something eukaryotic and prokaryotic).
5.  What are three characteristics that plant and animal cells have in common?
6.  What are two differences between plant and animal cells?
7.  Compare the onion cell before and after adding salt.  Did you see what you expected to see?  What process occurred?  (Think in terms of how molecules moved – what molecule? What direction?)
Journal 4-4: Putting Cells into Perspective, Prokaryotic and Eukaryotic Cells
I. Putting Cells into Perspective 

Navigating the site: http://learn.genetics.utah.edu/content/begin/cells/scale/
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 picometeres, nanometers, micrometers, or millimeters

	Grain of rice
	
	N/A
	

	Amoeba proteus
	
	
	

	Skin Cell
	
	
	

	Red Blood Cells
	
	
	

	Baker’s Yeast
	
	
	

	Mitochondrion
	
	N/A

(an organelle)
	

	E. coli (bacteria)
	
	
	

	HIV
	
	N/A

(viruses aren’t cells)
	

	Rhinovirus
	
	N/A

(viruses aren’t cells)
	

	Hemoglobin (protein)
	
	N/A
	


Part II: Prokaryotic and Eukaryotic Cells - Do all cells have the same structure?
(edited version: from POGIL Activities for High School Students)

Background: An efficiency apartment is a one-room apartment. This one room is where you sleep, eat, shower, and entertain your guests. It all happens in one room. It is a simple way of living in a small space. A mansion is a large, complex living space with many separate rooms. There are rooms for cooking, eating, sleeping, bathing, reading, watching TV, entertaining guests, exercising, and storage. The rooms in a mansion are constructed for the specific things you would like to be able to do. You can live in simple efficiency or complexity. In this activity we will be looking at cells that are as simple as a one-room efficiency apart- ment or as complex as a mansion.
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Model 1 – Three Types of Bacterial Cells (shown to the right)
1. The three bacterial shapes in Model 1 are referred to as coccus (sphere), spirillum, and bacillus (rod). Label the diagrams in Model 1 with the correct descriptions.
2. What is represented by the small dots found in each of the bacteria cells? _________________
3. What is the name of the outermost layer that forms a boundary around the outside of each cell?  _____________________________

4. How is the DNA described and what does this mean?
5. All the internal structures are suspended (floating) in what substance?  ________________
6. One of the bacteria in Model 1 has a tail-like structure.

a.
What is this structure called? _________________
b.
What might be the purpose of this structure?
c.
Based on your answer to the previous question, what might you infer about the absence of this structure in the other two bacteria cells?
Model 2 – Animal and Plant Cells Animal Cell
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7. Looking at Model 2, list at least three structural differences (other than shape) between an animal and a plant cell.
8. Where do you find the DNA in each cell in Model 2? 
9. Do both cells in Model 2 have a nucleus?  ____________
10. List the structure(s) that form the boundary between the inside and the outside of each cell in Model 2.
11. What is different about the outermost boundary in a plant cell compared to an animal cell?
12. Decide as a group whether the cells in Model 1 or 2 are more complex and list at least three supporting reasons for your choice.
Model 3 – Structural Comparisons
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13. Use the chart in Model 3 to determine the meaning of the word prokaryote.
14. What does the word eukaryote mean?
15. Based on the above word definitions, label the cells in Model 1 and Model 2 as prokaryotic or eukaryotic.
16. By comparing Model 1 and Model 2, what structures are the same in both prokaryotic and eukaryotic cells?
17. What differences are there between a prokaryotic and eukaryotic cell?
18. Refer to Models 1 and 2 to complete the chart below. Write yes or no in the box for each cell.
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Analysis Questions – Complete on a separate sheet of paper
1.  As a group, write a definition for a prokaryotic cell.
2. As a group, write a definition for a eukaryotic cell.

3.  Complete the phrase below. Each member must contribute one complete sentence. The words prokaryotic and eukaryotic must be used (write at least 3 phrases)
          All cells are not the same because...
4. As a group, discuss the opening analogy of an efficiency apartment and a mansion as it relates to cells. Record your final consensus of how this analogy applies to cell structure.

5. What effect do you expect the structural differences between prokaryotes and eukaryotes to have on their functions? Explain in detail.

6. With as much detail as possible, give another example of an analogy for describing the difference between prokaryotic cells and eukaryotic cells.
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7. For each of the specialized cells pictured below write indicated the function and the structural adaptation that enables the cell to carry out its function.  
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Reading Guide

Part II. The Respiratory System (Ch 37-3, p. 956- 963)

A. Function of the respiratory system:  

B. Label the diagram below using: nose, pharynx, larynx, trachea, lungs, and alveoli. Describe the function of each structure. Diagram from Pearson Benjamin Cummings.

[image: image20.emf]
B. Gas Exchange 


i. How does the respiratory system increase surface area for better gas     exchange?


ii. How much does hemoglobin increase the efficiency of carrying oxygen to cells?

C. Breathing


i. Describe how the diaphragm changes when you inhale and when you exhale.

(Continued on next page)
D. How breathing is Controlled


i. Which part of the brain controls breathing?

E. Tobacco and the Respiratory System


i. Explain how Nicotine, Carbon Monoxide, and Tar affect the respiratory system.


ii. Explain what Emphysema is.
Reading Guide

Part III. The Circulatory System (Ch 37-1, p. 943-950)

A. Describe what a closed circulatory system is:

[image: image21.png]Part of factory | Cell organclle | Function

Control room | Nucleus Contains and

® protects genetic
‘material (DNA)

Factory DNA/chromo- | Information for

manager somes ‘making protcins

Assembly Ribosomes Make protins

workers (F)

Production line | Endoplasmic Transports and

® reciculum (ER) | finishes proteins
and other biologi-
cal molecules

Custodians (4) | Lysosomes

Power. Mitochondria

generators (H)

Shipping Golgi apparatus

department (C)

Factory interior | Cytoplasm Space for work ©0

© be done

Ttems to be. Vesicles Cellular pack-

shipped age containing
products such as
protein

Warchouse. Vacuole

for storage of

products

Loading dock | Pores/gated Points of entry

channcls and exit for

materials

Security fence | Cell membrane:

(D)





B. List the parts of the circulatory system:

C. The Heart (p. 944).  Read p 944-946 to label the diagram below. Starting with the vena cava list the names of structures as blood flows through the heart. Diagram from Pearson Benjamin Cummings.

D. The Heart


i. Circulation through the body. Pulmonary circulation sends blood to the ___________ to get rid of  _____________ ________________, and systemic circulation sends blood to the __________ to deliver _________________ to cells.

E. Blood Vessels


i. Arteries:


ii. Capillaries:


iii. Veins:

F. Diseases of the Circulatory System


i. Why is High Blood Pressure dangerous?


ii. What is atherosclerosis and why is it dangerous?

Journal 4-5: Organelles in Eukaryotic Cells -What are the functions of different organelles in a cell?
(edited version: from POGIL Activities for High School Students)

Introduction: The cell is the basic unit and building block of all living things. Organisms rely on their cells to perform all necessary functions of life. Certain functions are carried out within different structures of the cell. These structures are called organelles.

[image: image22.emf]Model 1 – How Is a Cell Like a Factory
1. Using the letters from the table in Model 1, label the cell diagram with the organelle names. 

2. According to the table, 

a. what substance is analogous to a factory manager? 

b. in what organelle would this substance be found? 

3. Using the information in Question 2, which cell organelle controls the activities of the entire cell? 

4. Which organelle generates energy to power cellular activities? 

5. Which organelle is responsible for assembling proteins? 

6. Once proteins have been assembled, to which organelle would they go next? 

7. Into what organelle might the cellular products be placed? 

8. Fill in the missing functions of cellular organelles in the table in Model 1. 

9. Starting with instructions from the factory manager (DNA/chromosomes), create a flow chart to show how a protein is produced and shipped from a cell. 
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10. Study the cells in Model 2. Which cell is not missing any organelles compared to Model 1?

11. Look carefully at Cell 2 in Model 2. Compared to Model 1, what kind of organelle is missing?

12. Using grammatically correct sentences, describe why Cell 2 would not function normally.

13. Which two cells in Model 2 will have difficulty containing and getting rid of wastes within the cell? Why?

14. Cell 1 is missing one organelle. List as many reasons as possible why Cell 1 will not survive.

15. Cell 4 and Cell 7 will not be able to synthesize a major biological molecule. What molecule is this?
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16. Do both cells in Model 3 have a nucleus?

 17. Do both cells in Model 3 have mitochondria?

 18. Describe at least three differences between the animal and plant cells shown in Model 3.

Read This!
Plant cells have three organelles not found in animal cells. They include the cell wall, large central vacuole, and plastids (including chloroplasts).

19. Complete the table below using the three plant organelles mentioned in the Read This! box.

	Organellle
	Function

	
	Fluid-filled organellestores water, enzymes, and waste products. Size of this organelle can change.

	
	Supports and protects cell.

	
	Some store food or pigments, some convert light energy to chemical energy in the form of organic compounds.


20. Label each of these three organelles on the plant cell diagram in Model 3. 

21. Individually, in one grammatically correct sentence, describe why it is necessary for plants to have chloroplasts. 

22. As a group, reach a consensus on the answer to Question 21. Record the answer below. 

23. The central vacuole stores water. What would happen to the size of the central vacuole if a plant does not have enough water? 

24. Describe the appearance of the vacuole in a well-watered plant. What effect would this have on the cell wall of the plant? 
25. Using your response to Question 24, construct an explanation for why a plant has both a rigid cell wall and a cellular membrane. 

Extension questions
Read this First! 

All cells undergo cellular respiration for the production of energy. Energy is necessary for all metabolic activity within the cell.

The formula for cellular respiration is  C6H12O6 + 6O2 ⎯⎯→6CO2 + 6H2O + energy/ATP

Plants carry out photosynthesis for the production of glucose. The glucose then becomes the energy source for cellular respiration.

The formula for photosynthesis is  6CO2 + 6H2O ⎯⎯⎯⎯⎯→C6H12O6 + 6O2
26.        In what organelle does cellular respiration occur?  Do plant and animal cells both have this structure? 

27. In what organelle does photosynthesis occur? Do plant and animal cells both have this structure? 

28. Using the equations above, explain the relationship between mitochondria and chloroplasts. 
29. Plants have both mitochondria and chloroplasts; they can produce their own glucose to fuel cellular respiration. Animal cells, on the other hand, have only mitochondria. If an animal eats only meat what would be its source of glucose? 
30. Where in the human body would you find cells with a large number of mitochondria? Why? 

Reading Guide

Part IV: The Excretory System (Ch 38-3, p. 985)
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A. Functions of the Excretory System:

B. The Kidneys


i. Label the kidneys, ureters, and urinary bladder. 


ii. What is the functional unit of the kidney?

iii. List the 3 steps in kidney function and their basic functions:


iv. What are kidney stones?


v. Control of Kidney Function- describe how the kidneys, the endocrine system and the blood work together to maintain homeostasis.


vi. What is dialysis?
Journal 4-6: Regulating the Internal Environment

Introduction: Shrinking cells and exploding cells dramatically illustrated the internal response of cells to external conditions.  In the previous activities, you studied the processes that allow substances to move between internal and external environments.  In addition, you have seen that the membranes that form boundaries around the contents of cells influence the exchange between compartments.

How are the same processes of exchange, diffusion, and osmosis important in large body systems?  To begin to answer that question, consider three important compartments within the human body – the circulatory system, the urinary system, and respiratory system.  In this activity, you will see how these two systems help regulate the internal environment in humans.  

Part I: Background information
1. Listen and take notes as your teacher describes body systems mentioned in the introduction.

	An Example of Homeostasis



	[image: image24.jpg]“You drank what?” his father exclaimed, when Josh
reported that he had returned to the house and had a
few energy drinks. “You were seriously dehydrated.
What did you learn about dehydration when you took
biology in high school and college? Didn‘t you learn
that caffeine is a diuretic?”

“A diuretic! What is that? And how could | be
seriously dehydrated?” Josh responded. “| drank three
cans, and it was liquid that felt good to me! Plus, | needed
the energy boost.” Josh felt considerably better now that
he had drunk water and cooled down a bit. But he was
irritated that his father had questioned his thinking.



Respiratory system



	Digestive System (Review)



	Urinary System



	Circulatory System



	Heart




	Veins, Arteries and Capillaries




2. Review Figure below  (figure 4.14 from page 166 from the Human Approach BSCS textbook).  It gives a very general view of how these body systems work together to maintain a stable internal environment. 

a. Circle all the locations that an exchange is taking place (Hint: You will have four circles)
b. Label the two systems involved with each exchange. (Hint: The circulatory system will always be one of the systems).
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Part II: Body Systems Jigsaw
1. Follow your teacher’s instructions for setting up the jigsaw groups.  You will be assigned a system/structure to trace the path that a red blood cell would follow from the heart to the lungs, back to the heart, and then to an assigned destination. You will share your diagram with students who traced the path of a red blood cell through other areas of the body.  Obtain a body system diagram and read the following information.
Imagine that you are a red blood cell.  Red blood cells are responsible for transporting oxygen to cells. Blood consists of cells (like you!) and blood plasma.  Blood plasma is mostly water but also contains dissolved substances such as glucose, urea and electrolytes.  The purpose of the circulatory system and the blood is to transport substances around the body.  
2.   Complete the following steps using the body system diagram
a. Cut out the specific structure that has been assigned to you and paste it in the approximate location you would find it in the body. (Important Note: This diagram is not to scale.)
b. Color in the heart so that sections that contain oxygen rich blood are red and sections that contain carbon dioxide rich blood are blue.  

c. With pencil, sketch a rough draft of the section of the circulatory system that connects the heart to the lungs and the heart to your assigned system/structure.  Have your teacher check off this rough draft before proceeding.  

d. Once you check with your teacher.  Draw arteries in red and veins in blue.  Use arrows to indicate the direction the blood moves.
e. In this example, gas and nutrient exchange between the blood stream and body cells will occur in the capillaries in the assigned location(s). Be sure to indicate where gas and nutrient exchange occurs.

f. Label all the sections in which a transfer is taking place.  Indicate what is being transferred and the direction of transfer.  (Hint: Your diagram should have two locations of transfer.)
g. Fill in the summary table on the back of your body system diagram and be sure you can explain your diagram to someone else.
3. Follow your teacher’s instructions to get into your sharing groups.  Fill in the other sections of the table on as you listen to your group members explain their diagrams.  
Analysis Questions – please type your answers on separate paper.

1.  Write a paragraph thoroughly explaining how all of these body systems work together to maintain homeostasis.

2.  Pick any one of the body systems and imagine if it stopped functioning properly.  Explain how this could have a negative impact on a person.  What types of symptoms do you think this individual would have?

3.  What are some of the types of transfer that occur between these body systems? Give a description of how transfer works and the types of transfer that we discussed in this unit.

4.  Why is it important that cell membranes be selectively permeable?  Refer to this journal’s example of homeostasis in your answer.

5.  Read the Scenario below from page 167 of the BSCS textbook and the Need to Know box below from page 168 of the BSCS textbook.  How did Josh become dehydrated even though he drank 1.9 liters of liquid?



Study Sheet for Unit 4: Internal Environment - Cells
Use these questions below to help you review for the Test.
Packet #6 Review:

1. Define homeostasis.

2. Explain how the human body, its organs, and its cells can be considered ‘compartments’. 

3. What are diffusion, osmosis, and dialysis?  Give examples of these.  What causes diffusion to occur?

4. Define isotonic, hypertonic, and hypotonic. Explain what happens to blood cells and onion cells when placed in isotonic, hypertonic, and hypotonic solutions. Explain why these changes occur.

5. Explain how molecular size influences whether or not a substance can pass through a membrane. 

6. Distinguish between the following terms: permeable, impermeable, & selectively permeable.

7. What is the difference among passive transport, facilitated diffusion, and active transport? 

8. What are the types of active transport?  Know:  membrane-associated pumps, endocytosis, exocytosis, phagocytosis, and pinocytosis.

9. What is the chemical make-up of the cell membrane? Explain what is meant by “phospholipid bilayer.” 

10. Why is the membrane called a fluid-mosaic model?

11. Define hydrophobic and hydrophilic and apply these terms to the components of the cell membrane.  What type of molecules can and cannot pass through the membrane?

12. Explain why cells MUST be small.  Use the concept of surface area to volume ratio in your answer.
Lab 4-3: Animal vs. Plant Cell Microscope Lab

13. What do plant cells have in common? What do animal cells have in common? Compare and contrast plant and animal cells. 

Journal 4-4, Journal 4-5

14. What is the difference between prokaryotes and eukaryotes?  What do they have in common?

15. What are the internal compartments (organelles) in a cell? What are the functions of each of the organelles of the cell?  Be able to identify these on a diagram.
Journal 4-6: Regulating the Internal Environment

16. What are the levels of organization within organisms?  Why do humans need organ systems?

17. What role do the circulatory systems and the urinary systems play in maintaining balance? 

18. Describe the flow of blood from your left thumb to your heart and to your right thumb.  Include all the blood vessels and the four chambers of the heart.  

19. What substances are exchanged between a capillary and the cells of the body and the major organs?

20. Explain the function of these different structures in the urinary system: kidneys, ureters, urethra, nephron.

21. What substances are removed from the blood by the kidneys?  Why is this important?

22. What is a diuretic? What are its effects on the body? What are some examples of diuretics?

23. What are the components of blood?  What are the functions of the different types of cells?

24. How do systems within living organisms interact to adjust internal conditions? 

25. What are stimuli, how do we monitor them, and why are they important?

26. Be able to identify the parts and functions of the respiratory (gas exchange) system.  

27. What gases are exchanged across the membrane of alveoli?  What role does diffusion play in this exchange?

28. Explain the importance of diffusion in waste removal.  What two body systems are involved in this?
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