Biology Mini Book Project Directions: 

This project will review your knowledge of biology and prepare you to excel on the April LIFE SCIENCE test.

Successful completion of this project is a mandatory assignment.  This assignment will count towards your final class grade. Bring your mini book to every class. You will work on it at home and in class. You will also receive check in points in class, .
Notebook set-up.  Front cover: name, grade, period. Inside front cover: Student contract. Write the following: “I understand that this notebook is to be completed on APRIL 16 and turned in no later than APRIL 21, and it is graded as an “A,” “C” or an “F”. Signed__________________ (student) ___________________ (parent)

You will complete your mini-book, front and back of each page, by answering the fifty questions. 

· One question per page. 
· (front page) Pictures and diagrams only to answer the question 

· (back page) A 2-3 sentence explanation or answer to the question

· (back page) Related vocabulary will be on the back of each page. 
· Ninety percent (90%) of each page must be completed.

Materials: Use the student website for links to help with each question: http://rosejames.weebly.com and watch the videos and access the other resources on the minibook page of our website. Review the notes we have discussed in class, use your textbook. Use your vocabulary cards and handouts that you have received. These are your guides and will aid you greatly in successful completion of this project!
I highly suggest you try a study group to complete this assignment. This is an essential study strategy that you will need in college and in the workplace.  
******Necessary project time:  I expect that each of you will have to put in approximately one hour per day, depending on how well you are able to answer the questions, to complete it. You will need to complete an average of ten pages (front and back) each day. Do not leave it for the last weekend. In order to determine that you actually completed the book and did not copy the material from another student, you will be quizzed verbally, at random, by your teacher in class. We will also use our class time for this project, so bring your minibook to class along with any questions that you may have difficulty with! We’ll do this together and we’ll be successful!
HAVE FUN WHILE YOU COMPLETE THIS PROJECT. THE SKILLS YOU USE WILL HELP PREPARE YOU FOR YOUR FUTURE. LET’S ACE THE APRIL TESTS. 
QUESTION SET:
1. What does it mean to be alive?  What are the requirements of life? 

a. List, explain, and give examples of each
b. What is a virus? Is it alive?

2. What is the cell theory?   

a. Illustrate the 3 parts 

b. Who were Robert Hooke and Anton van Leeuwenhoek, and what where they famous for?

3. How does a cell maintain homeostasis?

a. Draw a cell membrane and label all parts:  explain, and label it with everything we talked about:  Vocabulary words:  Active transport, passive transport, facilitated diffusion, carrier proteins, osmosis, simple diffusion, pump proteins, phospholipids bilayer, carbohydrates,/receptor, semi-permeable, exo/endocytosis, ion channels, peripheral and integral proteins, homeostasis, 
b. Explain homeostasis and how the cell membrane maintains homeostasis through the cell membrane.  Provide examples

4. What are enzymes and how are they important?  

a. Explain how these proteins work and why they are necessary in cells.

b. Draw 3 step reaction and label:  lock and key method, active site, enzyme, substrate, enzyme-substrate complex, induced fit, products

c. Explain what happens to enzymes with cold, warm (body temp) or boiling temperatures and pH (acidic, neutral and basic)

d. Explain the meaning of specificity regarding enzymes

5. How do prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses differ?  draw this chart with structures and compare as much as possible

	Prokaryotes (bacteria)
	Eukaryotes
	Viruses

	
	plants


	animals


	


6. Know how the endoplasmic reticulum and Golgi apparatus work together in secreting proteins.

7. How does photosynthesis support the majority of life on earth?

a. Explain and summarize the steps of photosynthesis 
b. What is the goal of photosynthesis?  Where in the plant does this occur?

c. What organisms other than plants perform photosynthesis?

d. Write the equation for photosynthesis

8. Why do we really breathe oxygen?  How do we get the energy out of our food? How do mitochondria make stored chemical-bond energy (ATP) available to cells by completing the breakdown of glucose to carbon dioxide?

a. Summarize cellular respiration 

b. Show equation for cellular respiration

c. Why must plants perform photosynthesis and cell respiration?  

9. How are most macromolecules (polysaccharides, nuclei acids, proteins, lipids) in cells synthesized from a small collection of simple prior (precursor) molecules. Draw (horizontally) and complete this chart

	
	Proteins
	Carbohydrates
	Lipids
	Nucleic Acids

	Building block


	
	
	
	

	Food Examples 


	
	
	
	

	Function in your body

	
	
	
	

	Draw picture of 

Monomer (basic block)
	
	
	
	


10. How do the following organelles work together to keep a cell alive?
a. Organelles:  Ribosomes, Mitochondria, chloroplast, vacuole, cell wall, cytoskeleton, cytoplasm, endoplasmic reticulum (smooth and rough), cell membrane, lysosome, nucleus, golgi apparatus, cilia/flagella    DRAW a cell with the above organelles and label their function. Include hints for remembering their function (Mitochondria: mighty mitochondria; Lysosome:Lysol cleaner)

11. What is the purpose of reproduction?

a. Illustrate sexual reproduction (meiosis→fertilization) and asexual reproduction (binary fission).

b. What are the benefits and disadvantages of each? 

c. How does reproduction lead to more variety and why is variety good for a species?

12. Draw and label the differences in cell reproduction/duplication for prokaryotes and eukaryotes

	Prokaryotes
	Eukaryotes

	Binary fission


	Mitosis


	Meiosis




13. Draw and complete this table on the difference between Mitosis and Meiosis
	Questions
	MITOSIS
	MEIOSIS

	1.What types of cells are we creating, somatic or gametes?
	
	

	2.Are the daughter cells that are being created identical or different than the original cell?
	
	

	3.Do cells go from diploid to diploid or from diploid to haploid?
	
	

	4.If each cell starts with 46 chromosomes, how many chromosomes end up in each cell that it created?
	
	

	What types of cells do this process?
	
	

	Explain how the steps are different.
	
	

	What steps are the same?
	
	

	How do crossing over and independent assortment lead to genetic diversity?
	
	


14. How do crossing over, the laws of segregation, and independent assortment create variety during meiosis?  

a. Draw crossing over, the laws of segregation & independent assortment during meiosis metaphase 1 & anaphase 1

b. Explain how these three create genetic variety in offspring.  

15. Illustrate how fertilization creates new combinations of alleles.  Illustrate this by drawing a sperm fertilizing an egg to create a zygote.  Show how the chromosomes recombine to make 46.  

16. Explain the difference between DNA, chromosomes, chromatid, genes, alleles. Show all on one picture!

17. How do chromosomes determine our sex and health?  Define a karyotype and answer these questions:  

a. Draw a karyotype

b. Which chromosomes determine an individual’s sex?  How do we know if it is male/female?  

c. What is Down’s syndrome? What is this genetic disease caused by on chromosome 21?

d. What is diploid vs. haploid?   Which are autosomes?  Which are sex chromosomes?

18. How can we predict the possible combinations of gametes/sex cells from a parent with the following genotype?  

a. AaBb    b.  CCDd    c.  Tt    d.  AA    e.  EeFF

19. Predict possible combinations of alleles in a zygote from the genetic makeup of the parents.

a. Tt  X  Tt:  (T=tall, t=short)  Draw the monohybrid Punnett square. What is the genotypic and phenotypic ratio.    

b. TtBb  X  TtBb:  (T=tall, t=short and B=brown, b=green)  Draw the dihybrid square and show the genotypic and phenotypic ratio

20. What is biodiversity, how are humans affecting it and explain its importance.

21. Describe how climate, human activity, introduction of nonnative species, or changes in population size affect an ecosystem.

22. Explain the equation for population growth with the following terms: birth, immigration, emigration, and death rates

23. Draw the water, carbon, & nitrogen cycles.  Show how oxygen cycles through photosynthesis & respiration. How have humans interrupted the carbon cycle?

24. Define the role of producers and decomposers? Give an example of each.

25. Draw an energy pyramid.  Show all the organisms involved (decomposers, producers, primary consumers (herbivores), secondary consumers (omnivores), top carnivores, etc. Why does it get smaller as you go up the pyramid?  (If only 10% is moved up each trophic level, what happens to the rest?)

26.  Why does natural selection act on the phenotype rather than the genotype of an organism?  Explain visually by drawing an example.

27. Why can alleles that are lethal (fatal) in a homozygous individual be carried in a heterozygote and thus maintained in a gene pool?  What is an example?

28. Show how variation within a species increases the likelihood that at least some members of a species will survive under changed environmental conditions.  Demonstrate this visually.

29. How do organisms evolve through Darwin’s theory of natural selection?  Use your textbook for this.
a. Compare the theory of evolution according to Darwin vs. Lamarck 

30. Show why genetic drift affects the diversity of organisms in a small population?

a. Show how genetic drift reduces variety in small populations after a random natural disaster or event

b. Show how inbreeding results in genetically similar organisms (ex. Elephant seals)

c. Show how in genetic drift, the organisms that survive are not necessarily the most fit

31. Explain the difference between bottleneck effect and the founder effect.  

32. Explain how reproductive and geographic isolation cause speciation.

33. List and explain these evidences of  evolution (fossil, analogous structures, embryology, homologous structure, DNA,  comparative anatomy, and vestigial structures)
34. What is homeostasis, how does it work and why is it important for your survival?

35. Describe how the complementary (mutual) activity of major body systems provides cells with oxygen and nutrients and removes toxic waste products such as carbon dioxide. (use 

36. Describe how the nervous system mediates (organizes) communication between different parts of the part of the body and the body’s interactions with the environment.

37. Show how feedback loops in the nervous and endocrine systems regulate conditions in the body.

38. Describe the nervous system and draw a neuron transmitting electrochemical impulses.

39. Explain the function & key organs in the respiratory, circulatory, nervous, endocrine, digestive system

40. Describe how bacteria, parasites and viruses cause human diseases.

41. Show how the immune system protects the body from disease and infection:

a. Know the role of the skin in providing nonspecific defenses against infection.

b. Know the role of antibodies in the body’s response to infection.

c. Know how vaccination protects an individual from infectious diseases.

d. Describe the differences between bacteria and viruses and how they can be treated 

42. Know why an individual with a compromised immune system (for example, a person with AIDS) may be unable to fight off and survive infections by microorganisms that are usually benign (non-fatal).

43. Draw and label the central dogma of biology.  Visually draw the steps that send the message from DNA to RNA to the protein and then finally to creating our traits

44. How do pedigrees help us understand how traits are passed down?

a. What’s the difference between autosomal or sex-linked, dominant or recessive

b. Draw a pedigree that shows autosomal transmission of traits

c. Draw a pedigree that shows sex-linked transmission of traits

45. How does DNA information guide the building of proteins which reveals our traits? 

a. Draw a cell and visually show DNA replication, transcription and translation:  

i. Show DNA, mRNA, tRNA, rRNA, ribosomes, nucleus, nuclear pores

ii. Given the following DNA strand, answer the following: 

AACTACGGTCTCAGCACTCCC    (DNA)

______________________________    (mRNA) 
______________________________    (tRNA anticodons)

______________________________    (amino acids from mRNA transcript)

46. Know how mutations in the DNA sequence of a gene may or may not affect the expression of the gene or the sequence of amino acids in the encoded protein.

a. What are the 3 possibilities a mutation can give? (neutral, beneficial or harmful) explain

47. Know specialization of cells in multicellular organisms is usually due to different patterns of gene expression rather the to differences of the genes themselves

48. Illustrate: amino acid sequence leads to protein shape which determines the function

49. Show the shape of DNA:

a. Show the nucleotides and how they attach

b. Show the base-pairing rules 

50. Show DNA replication 

51. Know how genetic engineering is used to produce novel biomedical and agricultural products.

a. Use the following terms:  restriction enzymes, DNA ligase, recombinant DNA, insulin, bacteria, plasmid 

