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Playlists and Virtual Lab Extension Links: 

Playlist: Cell Transport and Homeostasis https://www.youtube.com/playlist?list=PL2E5mFIVmrSsNEY7SCGN261MmJ_nqye6Z  

Cell Transport Virtual Lab https://video.esc4.net/video/assets/Science/Biology/Gateway%20Resources/cell%20homeostasis%20virtual%20lab%20-
%20activity/index.html 

Playlist: Mitosis and Cell Cycle https://www.youtube.com/playlist?list=PL2E5mFIVmrSukRnpptsw2tk4Aujs0sJza  

Cells Alive Cell Cycle, Mitosis and Cancer https://www.cellsalive.com/cell_cycle_js.htm 

Playlist: Meiosis, Fertilization, Pedigree https://www.youtube.com/playlist?list=PL2E5mFIVmrSuuB0IU55SYbDixXtO8kBk4 

Pedigree Investigation https://learn.genetics.utah.edu/content/addiction/pi/ 

Reading Cell Cycle and 
Mitosis Reading Guide
EOC Booklet 

 Printed review test included. 
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Pedigree Investigation of 
Nicotine Addiction (Link Below) 



 

Questions/ Main 
Idea:  

  

Cell Transport and Homeostasis Study Guide 

What are the major 
functions of the cell 
membrane?  

 His friends call him the plasma membrane  
 He is thin and flexible   
 He has two main functions: o Protection  protects the cell from the outside environment o 

Regulation  controls what can enter and exit the cell  

 He is selective: allows some things to pass through more easily than others   
 He is selectively permeable:  

What is the Fluid 
Mosaic Model?  

 The cell membrane is NOT a rigid structure with immovable components!   
 The cell membrane is fluid-like and flexible   
 Within the membrane, molecules can move around   

What is the 
Phospholipid 
bilayer?  

 LIPIDS: Phospholipids make up the majority of the cell membrane o Hydrophilic head 

made of phosphates (Phospho) o  Hydrophobic tail made out of fatty acids (Lipid)   

 To protect the hydroPHOBIC tails from water, they form a bilayer which keeps the tails 
huddled inside and the water-loving heads outside.  

More parts of the cell 
membrane  

 Also embedded within the lipid bilayer are proteins and carbohydrate chains  
 Protein molecules bring materials into the cell and receive signals from outside the cell  
 Carbohydrate molecules (attached to proteins or lipids) have antenna to help cells identify or 

recognize other cells  

Match the cell 
membrane  
structure or 
function with the 
correct letter from 
the diagram  
  

  

  

  

____Protein (only)  ____Fatty Acid Tail  ____ Helps move large material   

____Carbohydrate (only)  ____ Involved in cell recognition  across the membrane  

____Lipid bilayer  ____Carb. attached to a lipid (look  ____Carb. attached to a protein  

____Phosphate Head  for the sugar rings)  ____Outside cell  

What is a solution?   Molecules dissolved in a liquid = SOLUTES  
 Liquid/fluid dissolving them = SOLVENT  
 These two together make a SOLUTION o In a salt solution, _________ is the solute and 

_________ is the solvent o In a sugar solution, sugar is the solute and water is the solvent.   

What are 
concentration and 
equilibrium?  

 Solutions will spread out their dissolved molecules until they are equal throughout.  
 EQUILIBRIUM  = molecules are spread equally  
 CONCENTRATION = number of molecules in an area per unit volume. o  High concentration: 

more solutes per unit volume  

 Low concentration: less solutes per unit volume  

What happens with 
a barrier?  

  If the solutions on either side of the barrier have the same concentration we call that being at 
equilibrium.  

  At equilibrium, both the solvent and solute move back and forth across the barrier: there is always 
movement.  

Transport of  
Materials  Across 
the Cell Barrier  

  
 

Materials move across the plasma     membrane in two ways:  
Passive Transport  movement across the membrane without using energy  Active Transport  
movement across membrane that requires energy   

Types of Passive 
Transport:   
1. Diffusion  

  

  

Solutes move across a membrane from areas of high concentration (crowded) to low concentration   

Because diffusion depends upon random particle movements, diffusion across cell membranes does 
not require the cell to use energy.  

Types of Passive 
Transport:   
2. Osmosis  

  
  

A special name for diffusion of water!  

selectively permeable membrane   

  The solute molecule is too large to pass -- only the water diffuses until equilibrium is reached.  

Types of Passive 
Transport:   

3. Facilitated  

Diffusion  

  

  
  

Large molecules or those with a charge need the help of a protein to pass across a cell membrane   
 

Each channel is specific to a particular type of molecule  

 sive transport  

Active Transport    Some movement across a cell membrane requires energy because it is AGAINST the 
concentration (it moves solutes from low to high concentration  

  When there is a difference in solution concentrations we say that there is a concentration gradient.     

   

Active Transport  

1. Pump  

  Pump  a special type of protein is used to PUSH molecules to across the membrane   

  Ex: the Sodium and Potassium  (Na/K) Pump.   

Active Transport  

2. Endocytosis  

  Endocytosis (endo=in):  a pocket (vacuole) forms around a large molecule outside the cell and buds 
inward to release the material inside the cell.   

Active Transport  

2. Exocytosis  

  Exocytosis (exo=out):  a vacuole inside the cell fuses with the cell membrane and forces the 
material outside the cell.  

Summary:   

   

   

   



Homeostasis and the Cell Membrane (pgs.208-213)    Name:                       Period: 
1. For each section below color and label all parts.  
2. Use symbols to show net movement of substances across the membrane (i.e. blue circles for water, etc.) 
3. Use block arrows to show direction of movement. 
4. Label the concentration gradients. 
5. Label the inside and outside of cell. 
6. Use symbols to show the use of ATP 
7. Summarize how the 4 methods of transport maintain homeostasis in the cell.  
8. Make a key for your symbols. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summary:      Summary:   Summary:    Summary: 
 
 
 
 
 
KEY: 

Simple diffusion Osmosis Facilitated diffusion Active transport 

Endocytosis V. Exocytosis: Examples of Active Transport 
In the boxes below draw what happens during each of process. 
 
Endocytosis: 
    

 
Exocytosis: 
    

 
Compare and contrast the following terms : 
Diffusion V. osmosis  Active transport V. facilitated diffusion Exocytosis V. endocytosis  Facilitated diffusion V. diffusion  
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Rehydrating Athletes 

Water is one of the major components of the human body, comprising up to 73 percent of lean body 

when the body loses more water than it has in reserve. This is especially common during long 
periods of intense exercise when sweat is produced to cool the body. Dehydration can decrease 
performance and increase the risk of injury in athletes. Additionally, dehydration can lead to an 
increase of the core body temperature and put a strain on the heart. Because dehydration can be very 
dangerous, even deadly, it is important to maintain hydration during intense activity. Drinking water 
helps, but is not always enough. 

Sports drinks were developed to help athletes rehydrate quickly. In addition to water, sports drinks 
contain electrolytes, protein, and carbohydrates. 

 Electrolytes are ions that maintain the fluid balance and acidity of the blood, and aid in muscle 
movement. Electrolytes include potassium, sodium, phosphorus, chloride, calcium, and 
magnesium. Of these, sodium is the primary electrolyte needed during and after strenuous 
exercise. Sodium stimulates thirst and improves the rate at which the small intestine absorbs 
water and carbohydrates. Sodium also helps the body retain fluid, decrease the output of urine, 
and distribute fluids throughout the body. During exercise, you need to consume a minimum of 
450 milligrams of sodium per hour. 

 Protein helps the body recover from muscle damage that occurs during exercise. If you are 
engaging in an intense or long workout, it is recommended that you consume a recovery drink 
that contains protein. A sports drink that will be effective in rebuilding and repairing muscle will 
contain one gram of protein for every four grams of carbohydrates. 

 Carbohydrates provide most of the energy for an intense workout. The body burns these 
carbohydrates during exercise. Common carbohydrates found in sports drinks are glucose and 
fructose. Athletes are encouraged to consume one gram of carbohydrate per kilogram of body 
weight per hour of exercise. 

 

 

 

Analyze It 

Athletes that have muscular endurance have the ability to use their muscles to work out for an 
extended period of time. Marathon runners and triathletes have a high level of muscular endurance. 
With long duration races, hydration is an important part of their exercise regimen. The data in the 
following bar graphs show the ingredients of water, chocolate milk, a sports drink, and fitness water. 
Use the data to answer the questions. 
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1. Which drink would be the best choice when sodium levels need to be restored? 

 

 

2. What is the approximate carbohydrate to protein ratios for each of the four drinks? 

 

 

3. Which drink best meets the requirement for a 4:1 carbohydrate to protein ratio? Explain.  

 

 

4. Kierra weighs 54 kilograms. If she drinks a hydrating sports drink during her workout, how 
many servings must she drink to meet the one gram of carbohydrate per kilogram of body 
weight per hour of exercise requirement?  

 

 

5. What benefits does fitness water have for an athlete? 

 

 

6. Which drink would you choose to have after an intense workout? Why? 
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Cell Growth and 
Division   
Part 1   
 Questions/Main 
Idea:   

Study Guide Cell Growth and Division & Mitosis  

Cell division is 
   

 Grow  most organisms grow by producing more cells   
 Repair wounds and damaged cells   
 Develop and change    

Why do cells divide? 
(aka, why are cells 
small?)   

     
o A larger cell places more demands on its DNA (more things to 

control and not enough DNA)    
o Surface-to-volume ratio decreases as size increases    

 Thus, before the cell becomes too large, it divides    
When do cells 
divide?   

 When cells come in contact with each other, they stop growing    
 When internal regulators (e.g., p53 gene, cyclin enzymes) signal the 

cell to start or stop dividing    
 e.g., they 

doubled    
 When external regulators (growth factors) stimulate or inhibit growth 

and division   
What is the cell 
cycle?   

 The series of phases that cells go through as they grow and divide.   
 A continuous process, but we divide it into 3 stages:   

1. Interphase    
2. Mitosis   
3. Cytokinesis    

Stage 1: Interphase    Cell life between divisions   
 The longest stage!   
 Nucleus is still present  Phases:   
o Gap 0 (G0)  grows and functions   
o Gap 1 (G1)  duplicates organelles and molecules needed for cell 

division   
o Synthesis (S)  duplicates DNA (in chromotin form)   
o Gap 2 (G2 )  checks for errors    

Stage 2: Mitosis    Duplication and division of the cell nucleus   
 Phases:    

1. Prophase  2. Metaphase 3. Anaphase  4. Telophase    

Stage 3: Cytokinesis    Pinching off of the cytoplasm    
 (Often grouped as part of mitosis)   

 Mitosis + cytokinesis result in two identical daughter cells!   

Summary: My Alegbra Test with a 
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Cell Growth and Division   
Part 2   
   
Questions/Main Idea:   

 

 Interphase    Nucleus is still intact and the nucleolus is visible.   
 DNA is in chromatin form    
 Includes G1, S, and G2   

Mitosis step 1: 
Prophase   

 Centrioles separate and produce spindle fibers    
 Chromatin condenses to form chromosomes   
 Nuclear envelope and nucleolus break down   

    
Chromatin?   
Chromosomes?   

Chromatin = DNA unwound (looks like spaghetti)    
Chromosome = DNA condensed and organized   
Sister chromatids = a duplicated chromosome   
Centromere = the place where chromotids are 

prophase, chromatin condense into   
chromosomes  sister chromatids, attached 
to each other at their centromeres.    

Mitosis step 
2: Metaphase   

 Chromosomes line up at the middle of the cell   
 A spindle fibers attaches to each sister chromatid at the 
centromere       

Mitosis step 
3: Anaphase   

 Spindle fibers contract and pull apart the chromosomes to opposite 
   

Mitosis step 
4: Telophase   

 Chromosomes return to chromatin form    
 Nuclear membranes and nucleolus reform   
 Spindle fibers disappear  Nuclear division is complete  telophase 

telephone   

3: Cytokinesis   
 Pinching of the cytoplasm, resulting in two identical daughter cells.    

Mitosis in plants        
 Cell plate forms during telophase    
 During cytokinesis, cell plate separates the daughter cells and 

becomes the new cell wall   

Summary:    
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REVIEW SUMMARY ASSIGNMENT  
Matching:  Match the term to the description   

A. Prophase  B. Interphase  C. Telophase  D. Cytokinesis  E. Metaphase  F. Anaphase  
  
____ 1.  The sister chromatids are moving apart.  ____ 10.  Chromatids line up along the 

equator.  
____ 2.  The nucleolus begins to fade from view.  ____ 11.  The spindle is formed.  
____ 3.  A new nuclear membrane is forming 

around the chromosomes.  
____ 12.  Chromosomes are not visible.  

____ 4.  The cytoplasm of the cell is being 
divided.  

____ 13.  Cytokinesis is completed.  

____ 5.  The chromosomes become invisible.  ____ 14.  The cell plate is completed.  
____ 6.  The chromosomes are located at the 

equator  of the cell.  
____ 15.  Chromosomes are replicated.  

____ 7.  The nuclear membrane begins to fade 
from view.  

____ 16.  The reverse of prophase.  

____ 8.  The division (cleavage) furrow appears.  ____ 17.  The organization phase  
____ 9.  The chromosomes are moving towards 

the poles of the cell.  
  

  
  
Fill in the blank: Some will be used more than once.  
A. Prophase  D. Metaphase  G.  Chromatid  J. Spindle fiber  
B. Interphase  E. Anaphase  H. Cytokinesis  K. Cell plate  
C. Telophase  F. Centromere  I. Mitosis    
  
_______________18.  What phase are daughter cells in as a result of mitosis?  
_______________19.  During what phase of mitosis do centromeres divide and the 

chromosomes move toward their respective poles?  
_______________20.  What is the phase where chromatin condenses to form chromosomes?   
_______________21.  What structure forms in prophase along which the chromosomes move?  
_______________22.  Which phase of mitosis is the last phase that chromatids are together?  
_______________23.  Which phase of the cell cycle is characterized by a non-dividing cell?  
_______________24.  The period of cell growth and development between mitotic divisions?  
_______________25.  What structure forms in prophase along which the chromosomes move?  
_______________26.  Which phase of mitosis is the last phase that chromatids are together?  
_______________27.  Which phase of the cell cycle is characterized by a non-dividing cell?  
_______________28.  The period of cell growth and development between mitotic divisions?  
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The diagram below shows six cells in various phases of the cell cycle. Note the cells are not 
arranged in the order in which the cell cycle occurs. Use the diagram to answer questions 1-7.   
  
  

  
_____________  1.Cells A & F show an early and a late stage of the same phase of the cell 

cycle. What phase is it?   
   _____________   2.Which cell is in metaphase?   
   _____________   3.Which cell is in the first phase of M phase (mitosis)?  

_____________   4.In cell A, what structure is labeled X?  
 



 
 

 Study Guide Pedigrees 

How are pedigrees 
useful? 

Pedigrees show how a trait/disorder is passed from one generation to the next. 
Symbols: 

o Squares = ______________(XY) 
o circles = ___________________ (XX) 
o Horizontal lines connect breeding couples 
o Vertical lines connect parents to children 
o Shading (filled in) = individual has the trait 
o No shading = individual does not have the trait 
o Half shading or a dot = a ____________________ 
o A diagonal line means death 
o Roman numerals show generations 
o Numbers assign an individual to a generation 

 

How do you interpret a 
pedigree? 

Trait is dominant or recessive? 
 -Skips a generation = ____________________________ 
- Every generation = dominant 

Trait is autosomal or sex linked? 
- Affects  and  equally autosomal 
- Affects  more than  sex-linked 
 -  

Females get the trait from affected father and carrier/affected mother 
 Affected males got it from their mother and give it to their daughters to 
___________________________  

 

 



Study Guide 
  
Meiosis  
  

Questions/Main 
Idea:  

  
Study Guide  
Meiosis  

DNA Passes from 
Parent to Offspring 

  

Two types of reproduction (making more of you):  
1.  

 Parent and offspring (child) are genetically identical  
 e.g., bacteria, many plants and fungi  

1. 
the first cell of the new offspring  

2. parents and offspring are  genetically unique  
  

Review of 

Chromosomes  

  

 
(good idea! backup copy!)  

 In diploid cells, 1 copy came from each parent (people: 1 from 
mom, 1 from dad)  

can parents only pass on HALF their genetic material?  
  

What is meiosis?  

  

  

  
 Haploid cells = gametes (sperm/eggs)   Human gametes:  

 In , meiosis produces (in testes) 4 sperm cells  

 In , meiosis produces (in ovaries) 1 egg cell and 3 polar 
bodies (that later disintegrate)  

   
Chromosome number 
questions  

 If a horse retina cell has 36 chromosomes, a horse sperm cell has 
_____ chromosomes.   

 
 If  the 2n number of a pine tree is 86, a cell in a pine ovum has 

_____chromosomes.   
 If n = 16 for a goldfish, the fin cell has _____chromosomes.   

  

Homologous Pairs

 

 
sequence of genes  

 One is from mom, one from dad  
 Genes are in the same order, but not identical!  
 e.g., blood type  

  

Phases of meiosis    
 In meiosis, each phase occurs twice  
 Meiosis I: Prophase I, Metaphase I, Anaphase I, Telophase I, 

Cytokinesis I  
 Meiosis II: Prophase II, Metaphase II, Anaphase II, and 

Telophase II, Cytokinesis II  
  

Meiosis I   In Prophase I, homologous chromosomes pair up in a tetrad   
 same gene sequences, same banding pattern, same position 

of centromere   
 Crossing over takes place  

   
What is crossing-
over?  

 

 During crossing-over, homologous chromosomes exchange 
pieces of DNA  

 Allows for a reshuffling of genetic material   
  
  
  
  
  
  
  

What is the result of 
meiosis I?  

 Meiosis I results in 2 haploid daughter cells  
  
  
  

What is the result of 
meiosis II?  

 Each of the haploid daughter cells from meiosis I divide again to 
make 4 haploid cells.  
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Summary Assignment 
Chromosome Number 

For Questions 1 8, write True if the statement is true. If the statement is false, change the 
underlined word to make the statement true. 

     1.  The offspring of two parents obtains a single copy of every gene from each 
parent. 

     2.  A gamete must contain one complete set of genes.  

     3.  Genes are located at specific positions on spindles. 

     4.  A pair of corresponding chromosomes is homozygous. 

     5.  One member of each homologous chromosome pair comes from each gene. 

     6.  A cell that contains both sets of homologous chromosomes is haploid. 

     7.  The gametes of sexually reproducing organisms are haploid.  

     8.  3.  
 

Phases of Meiosis 

On the lines provided, identify the stage of meiosis I or meiosis II in which the event described 
occurs. 

     9.  Each replicated chromosome pairs with its corresponding homologous 
chromosome. 

   10.  Crossing-over occurs between tetrads. 

   11.  Paired homologous chromosomes line up across the center of the cell. 

   12.  Spindle fibers pull each homologous chromosome pair toward an opposite 
end of the cell. 

   13.  A nuclear membrane forms around each cluster of chromosomes and 
cytokinesis follows, forming two new cells. 

   14.  Chromosomes consist of two chromatids, but they do not pair to form 
tetrads. 

   15.  A nuclear membrane forms around each cluster of chromosomes and 
cytokinesis follows, forming four new cells. 

 
 

Mitosis and Meiosis: A Venn Diagram 

 AJ
 

 

 Mitosis                   Both                   Meiosis 

Terms to Include in Venn Diagram: 
(write term or write number for the term) 

 

1. Produces gametes 

2. For growth and development 
3. DNA replication occurs 
4. One cell division 

5. Two cell divisions 
6. Sexual reproduction 
7. Asexual reproduction 
8. Mother cell 2N produces 2 daughter cells 2N 
9. Mother cell 2N produces 4 daughter cells N 
10. Reduction division 
11. Takes places in body (somatic) cells 
12. Haploid daughter cells 
13. Diploid daughter cells 
14. Uncontrolled can result in tumor 
15. Genetic sameness 
16. Genetic variation 
17. Crossing over occurs 


