	Plant Parts
	Plant Parts

[bookmark: _GoBack]Biology
COVID-19 Packet
(3 – Plant parts, respiration and Mitosis)
Mrs. Boland
 
DO NOT LOSE THIS PACKET!!  
This is the COVID-19 packet that will be used to recoup class time.  You must keep this packet in a safe place.  Each of these assignments will be for a grade. Those students who do not complete and turn in these assignments when they are due will receive a zero for that particular assignment.  You may print out this work and do it write on the pages, do it on the computer, or on separate sheets of paper (please clearly identify).  

 Assignment #11
Please read plant part notes, watch video and complete worksheet.
Assignment #12
Please complete the plant Scavenger hunt, you may draw pictures, take pictures or collect actual plants.
Assignment #13
Please read Respiration notes, watch the video on respiration and complete the worksheet.
Assignment #14 
You have a choice for day 14, you can complete the elodea and snail virtual lab or the cellular respiration cut and paste.
Assignment #15
Photosynthesis and respiration test (you may use any resource you would like to help you answer the questions)
Assignment #16
Mitosis notes read through, Ameba sisters video and worksheet on mitosis and Mitosis pogil
Assignment #17
Mitosis cut and paste and Mitosis foldable
Assignment #18
Choice of doing the virtual lab or modeling mitosis
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VIDEO:  https://www.youtube.com/watch?v=DGpPHrLF-5M
Background Information
Plants are extremely important to life on Earth. They grow on mountains, in alleys, in deserts, in fresh and salt water—almost everywhere on the planet. Plants come in all shapes and sizes from the smallest seedling to the towering Giant Sequoias. Not only are plants beautiful to look at, but they also play a vital role in keeping people, animals, and the Earth healthy.
Plants provide food, medicine, shelter, and the oxygen we need to breathe. In fact, everything we eat comes directly or indirectly from plants. Herbivores (plant eaters) and omnivores (animal and plant eaters) depend of plants for survival. Even carnivores (meat eaters) depend on plants because they often prey on animals that eat plants. Plants also provide shelter and habitats for many animals.
Our precious soil also needs plants. When plants die they decompose and grow into seedlings. Plants also help to slow erosion because their roots hold soil in place. When plants carry out photosynthesis, they take in carbon dioxide from the atmosphere and release oxygen for us to breathe. 
The basic parts of most land plants are roots, stems, leaves, flowers, fruits, and seeds. The function of each plant parts is described below.
· Roots anchor the plants in the soil and absorb nutrients and water that are needed by the rest of the plant.
· Stems support the upper part of the plant and act as a transport system for nutrients, water, sugar, and starches. Photosynthesis can occur in the stem of some plants such as: cacti, celery, asparagus, and bananas.
· Leaves are the parts of the plant where photosynthesis usually occurs—where food for the plant is made. The green substance, chlorophyll, captures light energy and uses it to convert water and carbon dioxide into plant food and oxygen.
· Flowers are the reproductive part of plants. They often have showy petals and fragrances to attract pollinators such as birds, bees, and other insects. Most flowers have four main parts: petals, stamen (anther and filament), pistil (stigma, style and ovary), and sepals. After flowers are pollinated and fertilized, they produce seeds in the ovary of the flower. 
· Fruits are the fleshy substances that usually surround seeds. They protect the seeds and attract animals to eat them. This helps in seed dispersal.
· Seeds contain plant material that can develop into another plant. This plant material is called an embryo. Seeds are covered with a protective seed coat and have one or two cotyledons. Cotyledons are the food for the baby plant until it can make its own food from light and are often the first embryonic leaves of the plant.
Plant Parts                                                                         
Plants typically have six basic parts: roots, stems, leaves, flowers, fruits, and seeds. Draw a diagram of your plants and label each part.
	
	Carrot Plant
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		Grass Plant



	



Plant Parts (continued)
	Plant Part
	Description
	Visual Observations

	
	Takes in water and nutrients.
	

	
	Attracts pollinating insects.
	

	
	Protects or holds seeds.
	

	
	Collects sunlight and makes food for the plant.
	

	
	Transports nutrients, water, sugar, and starches.
	

	
	Contains the embryo.
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VIDEO – 
https://www.youtube.com/watch?v=m7NfGNJc6KU


COVID19-13
Cellular Respiration Pre-Reading 
Photosynthesis occurs in the chloroplasts of plant cells. Cellular respiration occurs in the mitochondria of both plant AND animal cells. Photosynthesis and cellular respiration are connected through an important relationship. This relationship enables life to survive as we know it. The products of one process are the reactants (ingredients) of the other. Notice that the equation for cellular respiration is the direct opposite of photosynthesis: 
· Cellular Respiration: C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP 
· Photosynthesis: Sun’s energy + 6CO2 + 6H2O → C6H12O6+ 6O2 
 
Photosynthesis makes the glucose (sugar) that is used in cellular respiration to make ATP (energy). The glucose is then turned back into carbon dioxide, which is used in photosynthesis. While water is broken down to form oxygen during photosynthesis, in cellular respiration oxygen is combined with hydrogen to form water. While photosynthesis requires carbon dioxide and releases oxygen, cellular respiration requires oxygen and releases carbon dioxide. It is the released oxygen that is used by us and most other organisms for cellular respiration. We breathe in that oxygen, which is carried through our blood to all our cells. In our cells, oxygen allows cellular respiration to proceed. Cellular respiration works best in the presence of oxygen. Without oxygen, much less ATP (energy) would be produced. 
Cellular respiration and photosynthesis form an important cycle. While cellular respiration releases carbon dioxide into the environment, photosynthesis pulls carbon dioxide out of the atmosphere. The exchange of carbon dioxide and oxygen during photosynthesis (Figure below) and cellular respiration worldwide helps to keep oxygen and carbon dioxide at stable levels. 
 
[image: ] 
Cellular Respiration Pre-Reading Questions 
Use the reading and diagram on the bottom flip to complete this page. 
1. Where does photosynthesis occur? _____________________________________________________________________ 
2. Where does cellular respiration occur? _____________________________________________________________________ 
3. Glucose is another name for ______________________________________________ 
4. Photosynthesis and cellular respiration form direct ___________________ reactions. 
5. List two of the reactants (ingredients) on the left side of the cellular respiration equation. _____________________ & ______________________ 
6. What gas do we (animals) breathe in? _______________________________________ 
7. Why do we breathe in that gas? _____________________________________________ ________________________________________________________________________
8. List two products on the right side of the cellular respiration equation.                        
_____________________ & ______________________ 
9. The exchange of carbon dioxide and oxygen during photosynthesis and cellular respiration helps to keep oxygen and carbon dioxide at _________________________________________. 
10. What are the similarities / differences in Photosynthesis and cellular respiration?  
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Name __________________________		Class ______	Date ______
Carbon Transfer though Snails and Elodea Virtual Lab
Directions:  You will need to fill in both this sheet and the online lab to move forward. 
Virtual lab Site: https://www.classzone.com/books/hs/ca/sc/bio_07/virtual_labs/virtualLabs.html

Problem:
You are setting up a ail aquarium at home.  Your aquarium kit contains a bag including the Elodea plant.  The instructions say to pour the contents including Elodea into the aquarium but you’re not sure why you need the Elodea.  Why might Elodea plants be important in maintaining a healthy Ecosystem?
In this investigation, you will use snails and Elodea to explore a biological system.  You will form a hypothesis about the relationship between snails and Elodea and then design an experiment to test your hypothesis.
Hypothesis:  ______________________________________________________________________________________________________________________________________________________________________________
Dependent Variable:
The level of CO2 in the test tubes.
Operation Definition:
Determine the operational definition for the dependent variable.  How will you measure the dependent variable?
In my experiment, I will measure the level of CO2 by:
_________________________________________________________________________________________________________________________________________________________________________________________________________

Independent Variable:
Identify you independent variable _______________________
Decide which condition you will test:
	The number of snails in the test tube
	The number of Elodea plants in a test tube
	The amount of light
Control:
Determine your control. A control is a set-up against which the change in the dependent variable can be measured.  Describe what is in the test tube used for your control condition.
The Set up for my control is__________________________________________
Experimental Design:
You have 8 total test tubes available for your experiment.  Each of your test tubes will be filled with BTB solution.

I will use __________ test tubes.  At least one of the test tubes will be used for your control condition.  The other test tubes will be used for your experimental conditions.
List the set up for each test tube
	1.

	2.

	3. 


	4. 

	5.  

	6.

	7.

	8.

Data:

	Test
Tube
	Contents
	Starting
Color
	Predicted
End Color
	End
Color

	
	
	
	
	

	1



	
	
	
	

	2



	
	
	
	

	3



	
	
	
	

	4



	
	
	
	
















Conclusion/Questions:
1. Conclude What was your experimental design?  What is the relationship between snails and Elodea? ______________________________________
__________________________________________________________________________________________________________________________
2. Analyze Why did the color of the bromthymol blue change?_____________
__________________________________________________________________________________________________________________________
3. Analyze What was the importance of a control in your experiment?  What would you conclude if the color of the solution in the control changed?
__________________________________________________________________________________________________________________________
4. Infer When you began the experiment, was there CO2 in the water?  In the test tubes that contained the Elodea, Where did the CO2 go? ____________
__________________________________________________________________________________________________________________________
5. Infer Which gas did the snails release?  What observations supports this inference? ____________________________________________________
_____________________________________________________________
6. Apply Based on the results of your experiment, explain why you need to add the Elodea to your snail aquarium. _____________________________
_______________________________________________________________________________________________________________________________________________________________________________________ 


OR


Cellular Respiration Cut & Paste

Directions: Cellular respiration is the process by which glucose is broken down to produce energy.  Break down the glucose molecule by cutting it apart.  Paste the parts of the glucose in the correct location on the sheet below to show what is produced from cellular respiration. 
[image: ]
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1. What are the two molecules that are needed for cellular respiration (hint: what two molecules did you start with)?



2. What are the three products made from breaking down glucose in cellular respiration?



3. Write the equation for cellular respiration below:

____________________ + ______________________  → ______________________ + ______________________ + ________________
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Name___________________________ Date ______________ter 8 Photosynthesis Chapter Test A
Multiple Choice
Write the letter that best answers the question or completes the statement on
the line provided.

____ 1. Which of the following is an autotroph?
a. mushroom 				c. monkey
b. dog 					d. tree
____ 2. Which of the following is NOT an example of a heterotroph?
a. mushroom 				c. grass
b. leopard 					d. human
____ 6. Which scientists showed that plants need light to grow?
a. van Helmont and Calvin
b. Priestley and Ingenhousz
c. van Helmont and Priestley
d. Priestley and Calvin
____ 7. Which of the following are used in the overall reactions for photosynthesis?
a. carbon dioxide 				c. light
b. water 					d. all of the above
____ 8. Most plants appear green because chlorophyll
a. does not absorb green light.
b. reflects violet light.
c. absorbs green light.
d. none of the above
____ 9. A geranium is a(an)
a. stack of chloroplasts.
b. stack of thylakoids.
c. membrane enclosing 
d. photosynthetic pigment molecule.


____10. The Calvin cycle takes place in the
a. stroma.
b. photosystems.
c. thylakoid membranes.
d. chlorophyll molecules.
____11. If you continue to increase the intensity of light that a plant
receives, what happens?
a. The rate of photosynthesis increases with light intensity.
b. The rate of photosynthesis decreases with light intensity.
c. The rate of photosynthesis increases and then levels off.
d. The rate of photosynthesis does not change.
____ 12. Which of the following is NOT a stage of cellular respiration?
a. fermentation					 c. glycolysis
b. electron transport				 d. Krebs cycle
____ 13. What are the reactants in the equation for cellular respiration?
a. oxygen and lactic acid
b. carbon dioxide and water
c. glucose and oxygen
d. water and glucose
_____14. One cause of muscle soreness is
a. alcoholic fermentation.
b. glycolysis.
c. lactic acid fermentation.
d. the Krebs cycle.
____ 15. Which process is used to produce beer and wine?
a. lactic acid fermentation
b. glycolysis
c. alcoholic fermentation
d. the Krebs cycle
____16. Breathing heavily after running a race is your body’s way of
a. making more citric acid.
b. repaying an oxygen debt.
c. restarting glycolysis.
d. recharging the electron transport chain.

____17. All of the following are sources of energy during exercise EXCEPT
a. stored ATP.
b. alcoholic fermentation.
c. lactic acid fermentation.
d. cellular respiration.
 ____18. Photosynthesis is to chloroplasts as cellular respiration is to
a. chloroplasts. 		c. mitochondria.
b. cytoplasm. 		d. nucleus.

Completion
Complete each statement on the line provided.

1. Photosynthesis requires light, water, carbon dioxide, and ___________________.
2. Thylakoids are a(an) ___________________ color because they contain chlorophyll.


3. The light dependent reaction takes place in the structure labeled ___________________ 
4. In many plants, the rate of photosynthesis ___________________ when the weather becomes very cold.
5. Cellular respiration occurs only in the presence of___________________ .
6. Without oxygen, a cell can extract a net gain of only ___________________ molecules of ATP from each glucose molecule.



7. The pathway labeled B in Figure 9-1 is called ___________________ fermentation.
8. In Figure 9-1, only the pathway labeled ___________________ requires oxygen.
9. A high level of lactic acid in the blood is a sign that ___________________ fermentation
has occurred.
10. Glycolysis releases a ________amount of energy.


Short Answer
In complete sentences, write the answers to the questions on the lines provided.

1. How do heterotrophs obtain energy?
___________________________________________________________
___________________________________________________________
___________________________________________________________
2. How are fermentation and cellular respiration similar?  What is the main difference between the two? ___________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________
3. Write the overall equation for photosynthesis and respiration in both symbols and words, make sure to label which one is which.  What is the one thing that you notice about that two?____________________________________________
___________________________________________________________
______________________________________________________________________________________________________________________
______________________

4. Controlling Variables Which beaker is the student’s control beaker?  __________________________________________
___________________________________________________________
5. Applying Concepts Look at Figure 8-3. If the student later tested the air bubbles collected in the test tube, what would she find they are made of? How do you know?
______________________________________________________________________________________________________________________
6.  What happens when you get a cramp?  Is there anything that you can do to prevent this from occurring?  ______________________________________________________________________________________________________________________________________



Essay


1. Please draw Photosynthesis, include the following with written descriptions of each:
a. Chloroplast
b. Thyakoids
c. Granum
d. Stroma
e. Light dependent reaction
f. Light independent reaction
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Please watch ameba sisters - https://www.youtube.com/watch?v=f-ldPgEfAHI
	AMOEBA SISTERS: VIDEO RECAP 
	MITOSIS: THE AMAZING CELL PROCESS THAT USES DIVISION TO MULTIPLY  


 	 
 
Amoeba Sisters Video Recap of Mitosis: The Amazing Cell Process That Uses Division to Multiply  
 
	1. Mitosis is done by your body cells.  This cartoon illustrates an exception. What types of cells do not undergo mitosis? 
 
 

 
	2. Describe how mitosis is important for your body. 
 
 

	3. This illustration is trying to demonstrate something that 
mitosis is not.  In mitosis, the cells that are created  
       are 

 
[image: ]

	4.  Mitosis is just one small part of the cell cycle!  Describe what would occur if cells were in mitosis more than they were in interphase. 
 
 
 

 
	5. When cells are dividing, it is important to understand that they have to move chromosomes equally to both 
cells.  Based on this illustration, describe what a chromosome is made of. 
 
 
 
 

 
	6. Mitosis starts and ends with diploid cells.  That means they have two sets of chromosomes (both parents each contribute a set).  In humans, how many chromosomes should be in each of these diploid cells after mitosis? 
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	AMOEBA SISTERS: VIDEO RECAP 
	MITOSIS: THE AMAZING CELL PROCESS THAT USES DIVISION TO MULTIPLY  


 	 
 
Sketch the Mitotic Stages 
Directions:  We encourage you to be creative with a cartoon illustration of your own for each phase.  Label the chromosomes, spindles, and nucleus (if applicable).  
[image: ]
	Prophase 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	Metaphase 

	Anaphase 
 
 
 
 
 
 
 
 
 
 
 
	Telophase 
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Mitosis 
How do living things grow and repair themselves? 
 
Why? 
Living things must grow and develop. At times they suffer injuries or damage, or cells simply wear out. New cells must be formed for the living thing to survive. 
 
Model 1 
Cell	   Cycle
	   
MITOSIS
:
	   
Nucleolus
	   

   
1. List the phases in the mitosis process by looking at Model 1. There are four phases.  
 
 
2. Where is mitosis in the cell cycle?  Before ________________ and after _______________ 
 
3. What three phases of the cell cycle are considered “interphase”? 
 
 
 
4. a) How many cells are present at the end of G2?  
    b) How many cells are present at the end of M?  
 
5. What shape do the replicated chromosomes look like in prophase of the original cell? 
 
6. How many chromatids are in each replicated chromosome?  
 
7. How many replicated chromosomes are there in the original cell during prophase? (Hint: When counting chromosomes, count “1” for a pair of sister chromatids) 
 
8. How many single chromosomes are there in each of the new cells in telophase? 
 
9. Your answers to 7 and 8 should be the same.  Why is this important? 
 
 
   
 
Read This! 
[image: ][image: ]Chromosomes are made of DNA wound around proteins. They contain all the genetic information of the living organism. Before the cell divides the chromosomes in the original parent cell must first be doubled (replicated).  This happens so that when the cell divides into two new cells, both will be identical to the parent cell.  
 
 
10. As a group, write a grammatically correct sentence that explains what a chromosome is and why it is important. 
 
 	 
11. The chromosomes that are shaped like “X’s” (made of two sister chromatids) have double the amount of DNA than the chromosomes that are shaped like “I’s”.  During what phase of the cell cycle do you think the chromosomes are replicated (copied)? 
 
12. Describe the difference in appearance between the chromosomes during prophase in the original cell and the chromosomes in the two new cells in telophase. 
 
 
 
13. The S phase stands for synthesis, which means to make something.  Scientists know that during the S phase DNA is being made in the nucleus of the cell.  Why do you think the cell needs to make more DNA at this time in the cell cycle? 
 
 
 
 
14. At what stage of mitosis do the replicated chromosomes (sister chromatids) separate? 
 
15. During what phase do you see the spindle fibers forming?  
 
16. During what phase to you see that the spindle fibers have disappeared?  
 
17. Look at metaphase and anaphase.  What do you think the function of the spindle fibers is during mitosis? 
 
18. Describe happens to the nuclear membrane after prophase. 
 
 
19. Why do you think it is necessary to disintegrate the nuclear membrane during mitosis? 
 
20. By the end of what phase of mitosis has the nuclear membrane reformed?  
 
21. What structure reappears in the nucleus after cytokinesis?  
 
22. What is actually dividing during cytokinesis? 
[image: ] 
 
23. Cellular division has two parts:  mitosis is the division of the nucleus and cytokinesis is the division of the cell into two new cells.  Explain why mitosis has to come before cytokinesis in the cell cycle. 
 
 
 
24. During cytokinesis the chromosomes unwind and become a pile of very long, thin, threadlike DNA and the cell goes back to looking “normal” until mitosis begins. Brainstorm with your group ideas why the DNA must coil up into chromosome structures before it divides. 
 
 
 
 
25. Make a table below where you list each of the phases of nuclear and cell division in the left hand column and a word description of what is happening during that phase in the right hand column.   
 
	Phase of Cellular Division 
 	 
	Word description of what is occurring in the cell during this phase. 

	P 
	 
 
 
 

	M 
	 
 
 
 

	A 
	 
 
 
 

	T 
	 
 



© HSPI – The POGIL Project     Limited Use by Permission Only – Not for Distribution 
Mitosis B1YvM2 
© HSPI – The POGIL Project     Limited Use by Permission Only – Not for Distribution 
Mitosis B1YvM2 
© HSPI – The POGIL Project     Limited Use by Permission Only – Not for Distribution 
Mitosis B1YvM2 
	
	

	C 
	


26. In some cells, mitosis occurs WITHOUT cytokinesis.  What would the resulting cell look like?
27. Explain the importance of mitosis of cells in a skinned knee and during the growth of a plant.
28. With your group consider the effect on a cell if the sister chromatids did not line up correctly during metaphase.  For example if some lined up side by side instead of single file along the middle, how might this affect the resulting cells?
Extension Questions 
29. Colchicine is a poison that acts to inhibit the development of spindle fibers.  Describe the effects on mitosis in a cell that has been treated with colchicine.
30. Binary fission is cell division in prokaryotic organisms (bacteria), which have no nucleus.  In addition, prokaryotic cells typically have only one circular chromosome.  Together with your group, predict how binary fission in prokaryotic cells might be different than mitosis in eukaryotic organisms.
 COVID19 Day #17
Mitosis Cut Out and Paste Activity 
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Cell Division (Mitosis) Assignment 
Directons:   
1. Cut the phases/stages of cell division and paste in the right column of the table in the correct order. 
2. Label each stage and/or phase on the left column that matches the picture. 
3. Write a definition (short explanation) that explains what is occuring in each picture for each stage/phase of cell division. 
 
	      
Stage 1:  ______________________ 
 
Definition: 
 
 
 
 
 
 
	 

	 
Stage 2:  Mitosis 
 
Phase: ______________________ 
 
Definition: 
 
 
 
 
 
 
 
	 

	 
Stage 2:  Mitosis 
 
Phase:______________________ 
 
Definition 
 
 
 
 
 
	 

	 
Stage 2: _______________________   
 
Phase:  Anaphase 
 
Definition: 
 
 
 
 
 
 
 
	 

	 
Stage 2: _______________________ 
 
Phase:_________________________ 
 
Definition: 
 
 
 
 
 
 
 
 
	 

	 
Stage 3: __________________________ 
 
Definition: 
 
 
 
 
 
 
 
 
 
	 


 
Additional Direction:  On the metaphase picture, label a chromosome, centriole, spindle fiber, and centromere. 


CIVID19 #17
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Computer Activity: Mitosis				Name: _____________________

Directions: 	Go to www.biology.arizona.edu
		Click on Cell Biology on the left
		Click on The Cell Cycle and Mitosis
		Read the introduction and click on next
		Answer the following questions using complete sentences where appropriate

1. Where is DNA found?


2. What proteins are in DNA?


3. When can you see chromatin?


4. What does mitosis ensure?


5. Draw the cell cycle in the space provided.











6. During which stage does DNA synthesis occur?



7. What is cytokinesis?


8. What is cancer?


9. What is produced during mitosis?


10. What stages make up interphase?

11. Briefly summarize what occurs during each of these stages:

	Interphase



	Prophase



	Metaphase



	Anaphase



	Telophase



	Cytokinesis



12. Do the test starting at 1. Cell Cycle and go through 11. Cytokinesis.  How did you do?

Now – click on Online Onion Root Tips.  You will be given various cells and you will need to identify the stage of the cell cycle that they are in.  Read through the information to remind you of the parts of the cell cycle.
	
	Interphase
	Prophase
	Metaphase
	Anaphase
	Telophase
	Total

	# of cells
	



	
	
	
	
	
36

	% of cells
	



	
	
	
	
	
100%


Calculate your percentages and log off the computer.
COVID19 Day #18 (or)
Modeling Mitosis 
How can you model the phases of mitosis? 
Background 
Your science teacher has entered your class in a Science Art Contest. Each students will compete to win an award for “Best Artistic Model of Mitosis.” Each student will create an artistic model showing the major differences in each phase of mitosis. Your peers will vote for models that best represent both artistic expression and scientific accuracy. The model with the most votes will be the winner. 
Procedure 
 1.  Sketch the phases of mitosis on a sheet of paper. Your sketches must include labels for the phases of mitosis and labels for cell structures. If needed, you may refer to the diagram of mitosis in your notes or on the computer. 
   2. Using your sketches of mitosis, summarize the major differences in each phase of mitosis in the table in the Observations section. 
 	 	 
 3. Find materials around your home to build a model of mitosis. Your models must use different materials (colors, shapes, textures, etc.) while maintaining a scientifically accurate representation of the phases of mitosis. You may use as many or as few materials to artistically express the phases of mitosis. 
 4. Once you have gathered your needed materials, develop your model of mitosis. Your model must include 
a) your assigned team number
b) labels for various structures
 c) labels indicating the phases of mitosis
d) a brief description of what is happening at each phase 
Observations 
	Mitosis Phase 
	Major Characteristics/Structures 

	Interphase 
	 
 

	Prophase 
	 
 

	Metaphase 
	 
 

	Anaphase 
	 
 

	Telophase 
	 
 

	Cytokinesis 
	 
 


Analyze and Conclude 
1. Use Models How did your model represent the formation of two genetically similar cells? 
 	 

 	 

 	 

 	 
2. Develop Models Walk around the room with your group and observe the models created by other teams. How does your model compare to the other models posted? Based on these comparisons, how would you modify your model to better represent the phases of mitosis? 
 	 

 	 

 	 

 	 
	 	 
3. Evaluate Feedback As a team, determine the model that best artistically expresses the phases of mitosis with scientific accuracy. Which team should win the “Best Artistic Model of Mitosis” award? Explain. 
 	 

 	 

 	 

 	 

uInvestigate Lab 
Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved. 
Mitosis Notes
Cell division occu rs in a series of stages, or phases.
1st:  INTERPHASE	•  Chromosomes are copied  (# dou bles)
· Chromosomes appear as threadlike coils (chromatin) at the start, bu t each chromosome and its copy (sister chromosome)  change to sister chromatids at end of this phase  Sister chromatids 
 Centromere
	2nd:  PROPHASE
	•  Mitosis begins (cell begins to divide)


· Centrioles (or poles) appear and begin to move to opposite ends of cell
· Spindle fibers form between the poles
	3rd:  METAPHASE
	•  Chromatids (or pairs of chromosomes) attach to the 


spindle fibersSister 
 chromatids 
	4th:  ANAPHASE
	•  Chromatids (or pairs of chromosomes) separate and 


begin to move to opposite ends of the cell
Sister  chromatids split
	5th:  TELOPHASE
	•  Two new nu clei form


· Chromosomes appear as chromatin (threads rather than rods)
· Mitosis ends
6th:  CYTOKINESIS •  Cell membrane moves inward to create two dau ghter cells - each with its own nu cleu s with identical chromosomes
Mitosis Notes	Name ______________________
__________ _________________ occu rs in a series of stages, or _____________.
1st:  _______________	•  Chromosomes are ___________  (# dou bles)
· Chromosomes appear as threadlike coils (__________________) at the start, bu t each chromosome and its copy 
(____________ chromosome) change to sister chromatids at end of this phase  Sister chromatids 
 _________________
	2nd:  ______________
	•  ______________ begins (cell begins to divide)


· __________________ (or poles) appear and begin to move to opposite ends of cell
· ____________ _________ form between the poles
	3rd:  _______________
	•  _________________ (or pairs of chromosomes) attach to the 


spindle fibersSister 
chromatids 
	4th:  _______________
	•  Chromatids (or pairs of chromosomes) _______________ and 


begin to move to ________________ ends of the cell
Sister  chromatids split
	5th:  _______________
	•  Two new _____________ form


· Chromosomes appear as chromatin (_____________ rather than __________)
· ________________ ends
	6th:  _______________
	•  Cell membrane moves inward to create two _________________ 


cells - each with its own ________________ with identical _____________________
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Cell at the
endof G,

If the chromatin were
condensed two
chromosomeswould
be visible
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Roots

Fibrous Root
System

Small lateral
roots that
spread out just
below the soil
surface

Image found at: www.wildmanstevebrill.com
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[
ng cytokinesis)

G, +S +G, = Interphase

M = nuclear & cytoplasmic division
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Prophase —
Nucleolus
(disappearing)
pindle

fibers
Replicated

chromosome
(2 sister chromatids)

Nuclear
membrane

@ Metaphase
@ Anaphase
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Cell at the
endof G,

If the chromatin were
condensed two
chromosomeswould
be visible





image94.png
[
ng cytokinesis)

G, +S +G, = Interphase

M = nuclear & cytoplasmic division
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Can you identify these root
pes?
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Stages of Mitosis
Foldable

Directions on how to make foldable:

Four-Tab Book

1. Fold a sheet of paper (8 1/2" X 11"} in hall
like a hot dog.

2. Fold this long rectangle in hall like &

hambrirger, 20 i i i
T/ i z H

3. Fold both ends back 1o touch the mouarain e
top or feld it like an accordion. y | z
4. On the side with two valleys and one } ,w;j
mounrzin wop, make vertical cuts through one M

thickness of paper, forming four tabs.

Use this book for data eccurring in fours, For Py =T
example: continental land, ocean shelf, ocesn (3 Four-tab book

slope, and ooean floor.

information on foldabie:

Tab 1 (outside}- Prophase

Tab 1 (inside left}- List steps of prophase

Tab 1 (inside right}- Draw, color and label prophase

Tab 2 {oulside}- Metaphase
Tab 2 {inside left)- List steps of metaphase
Tab 2 {inside right)- Draw, color and label metaphase

Tab 3 (outside}- Anaphase
Tab 3 (inside left}- List steps of anaphase
Tab 3 (inside right)- Draw, color, and label anaphase

Tab 4 {outside)- Telophase and Cytokinesis
Tab 4 (inside left)- List steps of telophase and cytokinesis{animal and plant}.
Tab 4 (inside right)- Draw, color and label telophase and cytokinesis
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Root Functions
Roots have 4 primary functions
* Absorption of water and nutrients

- performed by root hairs

+ Transportation of water and
nutrients to stem

* Anchor plant to maintain stability
+ Store food and water
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Parts of the Root

+ Epidermis
- Outermost layer of cells, like the skin of the
root
* Cortex

- Tissue inside epidermis that stores starch
and other substances for the growth of the
root
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th
-
Parts of the Root
« Root Cap —Regonct
_ Provides protection for oot
the root tip - En
* Root Hairs Image found at: www.cactus-art.biz
- Site of absorption

* Vascular Tissue

~ Within cortex, contains
cells that transport
water, nutrients, and
minerals to all parts of
the plant

Image found at: www.bio.psu.edu
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Important Functions of
Leaves

* Photosynthesis

- Process that plants use to produce
their food

- 6CO2 + 6H20 >CsH1206 + 602
* Transpiration

- Loss of water and exchange of carbon
dioxide
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Leaf Parts midrib

* Blade
~ Main body of leaf
* Petiole

— Attaches blade to
stem

« Midrib
- Large central vein

Image found at: www.yourdictionary.com
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Leaf Parts

Apex
= Tip of leaf
Base

- Attaches to petiole - if petiole is absent, attaches directly
tostem

Margin

- Edge of leaf

Epidermis

- “Skin” of leaf - responsible for gas exchange
Stomata

- Outside layer of leaf opening in epidermis where gas and
water exchange

Mesophyll
~ Middle layer of leaf where photosynthesis occurs
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Functions of the Stem

+ Transport water
and nutrients from
roots to leaves e

+ Supports leaves,
fruit, and flowers

+ Food storage

Image found at: www.karencarr.com
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Parts of the Stem

* Node

- Areas where side branches
and leaves develop

Internode

- Area between nodes
Xylem

- Carries nutrients up
Phloem

- Carries nutrients down
Pith

- Stores food

Image found at: www.ext.colostate.edu
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Flower Function

Sexual Reproduction!!!!

* Flowers are pollinated by:
—Wind
-Insects
—-Birds
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Flower Parts

- Pistil B

—Female part of
plant STYLEPSTRL

- Containing: OVARY
« Stigma
« Style
* Ovary

Image found at: www.howe.k12.0k.us
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Flower Parts

+ Stamen
- Male reproductive
part

- Contains 2amen,

+ Anther

* Filament (Amhel

Stamen
| Filament

Image found at: www.botanyworld.com
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Flower Parts

ANGIOSPERM FLOWERS
f
« Petals Cross Section of Typca Flover

~ Highly colored part pi ()

of the flower, may s ()
contain perfume
andlor nectar

glands
+ Sepals

- Small green
structures on the
base of a flower
that protect the
flower bud

Image found at: htt

et ()
sl ()

biology.clc.uc.edu
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Parts of the Seed

Embryo
~ Growing part of seed containing:
+ Plumule —"Shoot”
+ Hypocotyl—Stem
+ Radical - “Root”
Endosperm
- Tissue that provides nutrition for the developing seed
Cotyledon
- Food Storage
Seed Coat
~ Protective outer covering of the seed
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Parts of the Seed

i 2 .

Shoot ————m || Seed Cont '
Plumule Hypocory!
Contedon Seed Coat
Root ———-
Cotyledons
Cotyledons

Image found at: www.puc.edu
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Cellular Respiration

SWBAT ... Explain the difference between Cellular respiration
‘and Fermentation.
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Producers

= Producers get their
energy from the sun.
+ Producers convert this
light energy into
stored chemical
energy (glucose).
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Consumers

= Consumers get their
energy from the
producers.
Consumers convert
stored chemical
energy (glucose) into
usable chemical
energy (ATP).

This process is called
cellular respiration.
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Cellular Respiration (aerobic — nas oxygen)

= Cellular respiration is the process by which
glucose (CgH,,0,) is broken down to
release energy for making ATP, another
form of chemical energy.
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Aerobic Respiration — Equation

CeH,,04+6 O,— 6 H,0 + 6 CO,+ 36 ATP

]

food  oxygen  water arbon  energy
(glucose, a carbohydrate) ioxide molecule
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BioTheme: Interdependence!

Photosynthesis:
6H,0+6 GO, + energy (sun) > CiH,,04+ 6 0,
+ t

1 |
carbon . food  oxygen
WA gioxide T (olucose, acabobydrate)

Aerobic Cellular Respiration:
CeHpO+6 0, — 6 H,0 +6 CO, +energy (ATP)
W W t 1 1

water carbon .l
food  oxygen dioxide  moiedune

imm.i a. whnhidulg
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Why ATP? An analogy to money...

* Glucose (C4H,;0) in our food is a great source of energy!
($100 bill)

* However, individual cell processes may only require a small
amount of energy (S1 bill)

« Analogy: most vending machines do not accept $100 bills!
We need a smaller form of “currency™ for these processes.

* ATP (adenosine triphosphate) is this important cellular
“currency” for life.

* ATP releases more appropriate amounts of energy for the
individual cellular processes that require energy.
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The BIG Question is...

Do only animals respire?
Or do plants respire too?

= Only plants perform photosynthesis

= Plants AND animals perform cellular
respiration!
(Can you explain why??)
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Site of Cellular Respiration

= Plant and animal cells contain mitochondria: cell
structures that transform chemical energy from
glucose to ATP.
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Significant ATP Production

= Acrobic cellular respiration releases energy
SLOWLY, using oxygen to convert ONE

molecule of glucose to 36 ATP!
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Cellular Respiration (anaerobic — tack of oxygen)

= What happens when cells don’t have enough oxygen?

= Some organisms live in an oxygen-free environment.
How do they get their energy?





image36.png
Cellular Respiration (anaerobic)

= Anacrobic respiration is also called
fermentation, or the process by which
energy is released from glucose when
oxygen is NOT available.

= This process allows organisms to continue
to produce energy until oxygen is available.

= However, this process only releases 2 ATP
per molecule of glucose.
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Alcoholic Fermentation

= Anaerobic way of converting energy for
yeast and other microorganisms

= Glucose broken down to produce alcohol,
CO, and energy (ATP)

» CgH;,04 > ethanol + CO,+2 ATP
= EX: baking bread with yeast
fermenting wine & beer




image38.png
Fermentation - Bread

Source of sugar?
DOUGH! (sugar and/or flour)
Yeast use up the O, and ferment sugar

Produce CO,, which is trapped within
tiny bubbles & results in the dough rising

Produce ethanol, which evaporates in the
baking process
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Lactic Acid Fermentation (cramps)

= Anacrobic way of converting energy in
animal cells and some microorganisms

= Glucose broken down to produce lactic
acid, CO, and energy (ATP)

= CH,04 > lactic acid + CO,+2 ATP

= EX: muscle cells during strenuous exercise
fermenting cheese, yogurt, sour cream
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Strenuous Exercise

= Lactic acid is produced by your muscle
cells during rapid exercise when the body
cannot supply enough O, to tissues.

= Without enough O,, the body is NOT able
to produce all of the ATP that is required.

= The buildup of lactic acid can cause painful
burning in your muscles!




image41.png
Minimal ATP Production

= In the absence of oxygen, anaerobic
respiration only releases 2 ATP for each
molecule of glucose broken down.
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Comparing ATP Production

* First, your body breaks down glucose through
acrobic respiration to produce 36 ATP per
glucose molecule; however, this s a slow process.

= When muscle cells cannot get enough O, they
break down glucose through Iactic acid
fermentation to produce 2 ATP per glucose...

= Therefore, AEROBIC RESPIRATION is much
more efficient in terms of ATP production —
36 ATP compared to 2 ATP!




image43.png
Aerobic Training

= Ex: long runs, biking, swimming

= Can increase the size and number of
mitochondria in muscle cells

* Can increase the delivery of O, to muscles by
improving the heart and lungs
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Anaerobic Training

= Ex: sprints, strides,
quick bursts of energy

= Increase the glycogen levels in the muscles
= Increase body’s tolerance to lactic acid
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~ . Production of ATP molecules
! through photosynthesis
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Products of Cellular Respiration

CO, Molecules H,O Molecules

1.

What three products did you produce when you broke down
glucose?

What atoms were you left over with that did not fit on this page?

What atoms would you need in order to turn the leftovers into H20 &
co2?

Energy
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List and explain the stages of Mitosis
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= As cells absorb nutrients and get larger, the
volume of the cell increases faster than the
surface area

= This means that a cell can no longer absorb
nutrients and get rid of wastes fast enough to
support ifs demands (volume)

= So what's a cell fo do? DIVIDE !!!!
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Besides growth a cell would also divide for:
* Repair or Replacement
= Cancer

Different cells divide at difierent rates:
* Most mammalian cells = 12-24 hours
* Some bacterial cells = 20-30 minutes
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= All cells are only allowed to complete a
certain number of divisions

= Then they die (programmed cell death)

How does cell division change over a lifetime?
= Childhood = cell di > cell death
* Adulthood = cell division = cell death

* The Later Years = cell division < cell death
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| Cell Cycle Tidbits

How long is one cell cycle?

= Depends on the cell- skin cells = ~24
hours, nerve cells = never after
maturity, cancer cells = very short

= Remember: every cell only has a
certain # of divisions it can undergo,
then it dies = apoptosis (programmed
cell death)
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There are two stages to a cells life.
(growth & replication of DNA)

(d

sion of cell info 2 daughter cells)

= Cell spends
about
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—
= Divided info 3 phases:

= G1 (1% gap) = small cell is absorbing nutrients,
growing & doing its job.

= S (synthesis) = cell is continuing to grow &
duplicates its DNA.

* G2 (2 gap) = cell keeps growing & doing its
job.
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The Mitotic Phase

= Divided into 4 stages of Mitosis:

- Prophase
- Metaphase
= Anaphase
= Telophase

(+) PLUS

= Cytokinesis
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= Chromatids condense
becoming visible.

= Nuclear membrane
dissolves

= The centrioles (an organelle
that makes microtubules)
appears and migrate fo
osite sides.





image2.png
MAJOR ORGANS OF A PLANT

Parts of The Plant

* Roots
 Leaves
* Stem
* Flower
* Seed

Image found at: www.webinstituteforteachers.org
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I Metaphase

= Chromosomes
line-up on the
metaphase
plate

= Centromeres
re attached to
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= Spindle fibers contract

= Centromeres divide

= Sister chromatids are
vlled away from each
er towards the poles
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I Telophase

=The chromosomes
reach the poles

= Nuclear

membranes form
around the 2 new
nuclei
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= The

between the 2 new
cells

= In animals, a

forms from

= In plants, a
forms from
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© Telophase
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= The cell

= Chromosomes
back
into

= The
itself
over & over...
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= The product of
mitosis is

= The daughter cells
are
& to the

“identigal
daughter ¢
cefls
!
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= In , the 2
daughter cells will have

= Each chromosome is
said to have the
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= New
individuals are
produced by 1
parent & thus,

are L.~ >
‘Cuttings from plants. ‘ﬁ f

‘Budding by hyira & yeast
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Roots

* 2 Types of
Root Systems
- Taproot
—Fibrous

System

TS

Image found at: http://www.puc.edu
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Interphase,
90%





image80.jpeg
CeLL CycLe

'

Interphase,
90%





