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Note: These are just practice questions…studying and reviewing the notes will be beneficial in helping prepare you for the EOC Biology Exam which will consist of multiple choice and short answer questions. 

LESSON 1

Benchmark- Use accepted methods to collect, analyze, and interpret data and observations and to design and conduct scientific investigations and communicate results.

Key Point/ Review Material:

Steps of the Scientific Method
1. Observe
2. State the problem
3. Form a hypothesis
4. Design/ perform an experiment
5. Collect/Analyze data
6. Make predictions based on results
7. Make adjustments and repeat the experiment.

Key Terms
1. Variable- anything that can change in an experiment
2. Control- factor in an experiment that is purposely kept the same
3. Hypothesis- possible explanation for a set of observations or possible answer to a scientific question
4. Data table- evidence or information gathered from observations in an organized format
5. Mean- an average
6. Median- the middle number
7. Proportionality- the relationship of a part to a whole
8. Graph- a drawing or diagram that shows a relationship between sets of things.

Multiple Choice
[image: ]
_______ Average growth of 38 untreated littermates (control)
_ _ _ _ _ _ average growth of 38 rats injected with anterior pituitary extract (experimental)

1. The graph above shows the average growth rate for 38 pairs of newborn rats. One of each pair was injected with anterior pituitary extract. The other member of each pair served as a control. At 75 days, what was the average weight of the rats injected with pituitary extract?
a. 
b. 65 grams
c. 125 grams
d. 200 grams
e. 225 grams


2. A student reported that a wilted stalk of celery became crisp when placed in a container of ice water. The student’s statement was based on
a. a deduction
b. a hypothesis
c. a conclusion
d. an observation

3. The diagram shown below represents an investigation concerning the growth of bean plants. The roots of three identical bean plants were each placed through a hole in covered tubes containing water as shown in the diagrams. Nothing was done to plant A. Vaseline was used to cover the upper surface of the leaves of plant B. Vaseline was used to cover the lower surface of plant C. The water level of each tube was marked and the plants were placed together near a window. After 24 hours, the water level in each tube was measured.
[image: ]
Which tube represents the control for this investigation?
a. A
b. B
c. C

4. The number of meadow mice in a certain grassy field was determined each year from 1977 to 1989. The results are represented in the data table. Which inference can best be drawn from this study?

	Year
	Number of Meadow Mice

	1977
	130

	1978
	325

	1979
	50

	1980
	175

	1981
	125

	1982
	170

	1983
	125

	1984
	175

	1985
	30

	1986
	180

	1987
	125

	1988
	225

	1989
	75



a. Food for the meadow mice was plentiful between 1977 and 1978.
b. Herbivores that prey on meadow mice increased between 1977 and 1978.
c. Meadow mice populations decreased during years of plentiful rain.
d. The largest population was exactly double that of the smallest population.

5. In an investigation designed to determine the effect of the amount of water on plant growth, two groups of equal-sized bean plants of the same species were grown under identical conditions, except for the amount of water they were given. One group was watered with 400 milliliters of water once a day. After several days, the heights of the plants were measured. It was determined that the plants watered with 400 milliliters of water once a day showed more growth. The variable in this investigation is the 
a. type of bean plants used in the experiment.
b. amount of water given the plants each day.
c. types of soil the bean plants were growing in.
d. group of bean plants watered with 200mL of water.

6. Which question cannot be answered using scientific methods?
a. What is the most nutritious food for cats?
b. How far is Jupiter from the sun?
c. Who deserves to be vaccinated in a time of crisis?
d. Which fuel source is the most economical to replace coal?

Constructed Response 

Describe a situation that uses the processes of the scientific method. Explain how the scientific processes are used in that situation. (4pts)




Graphing Practice Problem 

	pH of water
	Number of tadpoles

	8.0
	45

	7.5
	69

	7.0
	78

	6.5
	88

	6.0
	43

	5.5
	23


A. Make a line graph of the data. (4pts)
B. What is the dependent variable? _____________________________________
C. What is the independent variable? ____________________________________
D. What is the optimum water pH for tadpole development? ________________
E. Between what two pH readings is there the greatest change in tadpole number? ___________________________________

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




LESSON 2

Benchmark- Understand that scientific processes produce scientific knowledge that is continually evaluated, validated, revised, or rejected.

Key Point/ Review Material:

1. Explanations must be consistent with data and observations.
2. Experiments should be reviewed by peers.
3. Hypotheses must be testable.
4. Experiments must be repeatable and results produced.
5. All assumptions should be disclosed and examined.
6. The scientific processes and logic used in past investigation should be examined. Why are some investigations only performed once? Why are some done repeatedly? How is data from crime scenes, fossils, etc. used?

Multiple Choice
1. For a scientific theory to be valid, it must allow you to
a. perform experiments.
b. obtain new results each time.
c. find a new, more complex explanation.
d. make predictions.

2. Read the description below. If Amanda uses a scientific method to study this problem, which step should she do first?

Each morning as Amanda waits for the school bus, she enjoys watching a bird feeder in a nearby yard that has many different types of birds around it. One day, Amanda observes that there are no birds at the feeder.

a. Ask her neighbor to move the bird feeder to another location.
b. Set up a bird feeder in her own yard.
c. Ask her neighbor to add food to the bird feeder.
d. Record observations related to the bird feeder each day for several days. 

3. Joseph wants to find out if there is a relationship between the temperature of water and how fast drink mix will dissolve in water. He develops a hypothesis and designs a way to test it. The test involves adding drink mix to water at a given temperature and recording both the temperature of the water as well as how long it takes the drink mix to dissolve. He collects the data shown here. How did Joseph design the experiment to ensure that the data really shows what he was trying to measure?


[image: ]

a. He used different amounts of drink mix in each trial.
b. He used different amounts of water in each trial.
c. He used water at different temperatures in each trial.
d. He stirred the water in some trials and did not stir it in others.

4. Roberto and Tate dropped objects from a third-story window. They measured the time, in seconds, it took each object to reach the ground. The data they collected is shown below. The time required for each object to reach the ground is ____________________ in this experiment.


[image: ]




a. the dependent variable
b. the hypothesis
c. the independent variable
d. a constant
5. A researcher experimenting with two different types of microorganisms generates the data shown here. The population of organism A at various temperatures is indicated by the dotted line, while the population of organism B at various temperatures is indicated with a solid line. Is it necessary for other researchers to repeat this experiment?


[image: ]


a. Yes. Repeating a study can prove that the data generated was valid.
b. No. This data has no importance in the scientific community.
c. No. The researcher made no errors during the experiment.
d. Yes. The researcher should have included data across a broader temperature range.

6. Read the information below. Why is it important not to eliminate unusual data points prior to data analysis?

Approximately halfway into an experiment, the lead scientist on a research team notices that a small but significant number of unusual readings have consistently appeared in the data. These unusual data points are the only ones which fall outside of the range expected by the team, and the researcher is concerned.

a. These unusual data points can never be experimentally achieved again.
b. All of the other data points will be ignored during data analysis to focus on these.
c. This is the only relevant data in the experiment.
d. This data reflects something which took place in the experiment.

Constructed Response (2pts)

If unexpected results are obtained and confirmed through repeated experiments, why must a model or hypothesis be abandoned or revised?






LESSON 3

Benchmark- Understand the properties of matter.

Key Point/ Review Material:

Basic Chemistry
Atom—basic unit of matter
*What makes up an atom?
Protons—positive charged particle
Neutrons—non-charged particle
Electrons—negative charged particle
Nucleus—houses protons & neutrons
Energy Level—where electrons are spinning around
*What is an element?  
   	Element is composed on only one type of atom.
       Ex: 2C or O2
*What is a compound?
 	Compound is made up of more than one element. 
     EX: H2O or NaCl
*What is an ion?
	Ions are elements or compounds with a positive or negative 
     charge. 
Ex: Na+ (positive ion) + Cl- (negative ion) = NaCl (table salt)
*What is a symbol? 
	Letter represents a single element.
     Ex: Ag=Silver
*What is a chemical formula?
 	Group of letters that represents a compound.
       Ex: H2O, NaCl
 *What is a structural formula?
	Shows number, kinds of atoms, and how atoms 
are bonded together. (Example on board)

Superscript: # of molecules—is the large # before symbol
Subscript:  # of atoms—is the small # after the symbol

Chemical vs. Physical Change


Acids & Bases

Acids—compounds that release hydrogen ions (H+) into solutions   
      Ex:  HCl        H+		+	Cl-		
Bases—compounds that release hydroxide ions (OH-) into 
  solutions  Ex: NaOH      Na+		+	OH-

*Strong acids & bases are highly reactive chemical compounds.  They can attack and break a variety of chemical bonds, thus making them potentially dangerous to living tissue.

Neutralization Reaction
Is when a strong acid & strong base are mixed together and the hydrogen ions and hydroxide ions react to form water.

pH 
It is important to know the concentrations of hydrogen ions and hydroxide ions in a solution so the properties of that solution are known…the pH Scale indicates the relative concentrations of these two ions.

pH Measurement Scale

                                              Neutral
                increasing acidity <-                                                   -> increasing basic
      0—1—2—3—4—5—6—7—8—9—10—11—12—13—14
                *                 *               *            *                               *
            Stomach     Tomatoes    H2O            Soap			 Lye
                Acid

Multiple Choice
1. What is the basic unit of matter?
a. Carbon
b. Atom
c. Electron
d. Proton
e. Cell

2. What is an element?
a. 
35

b. One type of compound
c. One type of atom
d. More than one compound
e. More than one atom
f. More than one charge

3. What is a compound?
a. 
b. One type of element
c. One type of atom
d. More than one element
e. More than one ion
f. More than one charge.


4. What is the most important inorganic compound? 
a. 
b. Water
c. Lipids
d. Carbohydrates
e. Proteins
f. Nucleic acids

	         
5. What element do all organic molecules contain?
a. 
b. Oxygen
c. Carbon
d. Hydrogen
e. Nitrogen
f. Calcium


	6.	What is an ion?
	a.
	symbol that represents a single element

	b.
	elements composed of only one type of charge

	c.
	elements or compounds with a positive or negative charge

	d.
	elements or compounds with an extra neutron



	7.	What are the most essential elements to living things?
	a.
	Helium, Octane, Copper, Nickel, Potassium, and Iron

	b.
	Hydrogen, Oxygen, Calcium, Nickel, and Potassium

	c.
	Oxygen, Carbon, Potassium, Vitamin B, and Iron

	d.
	Helium, Oxygen, Carbon Dioxide, Folic Acid, and Phosphorus

	e.
	Hydrogen, Oxygen, Carbon, Nitrogen, Calcium, and Phosphorus

	
	



	8.	A solution with a greater number of hydrogen ions (H+) than hydroxide ions is called a(n)
		
	a.
	acid
	b.
	base	
	c.
	atom
	d.
	ion

	
	
	
	
	
	
	
	



9.	If 409 cleaner has a pH of 12, what would it be classified?
	a.
	acid
	b.
	base
	c.
	neutral
	d.
	isomer
	e.
	polymer

	
	
	
	
	
	
	
	
	
	


	10.	For a solution to be classified as neutral on the pH scale, what number would it be on the pH scale?
	a.
	1
	b.
	7
	c.
	4
	d.
	14
	e.
	9

	
	
	
	
	
	
	
	
	
	



	11.	We are using a solution in the lab that has a pH of 2, what would it be classified?
	a.
	isomer
	b.
	neutral
	c.
	acid 
	d.
	base
	e.
	solute



	12.	A Solution with a greater number of hydroxide ions (OH-) than hydrogen ions is called a ...
	a.
	acid
	b.
	base
	c.
	ion
	d.
	atom
	e.
	element


























LESSON 4

Benchmark- Understand the characteristics, structures, and functions of cells.

Key Point/ Review Material:

Vocabulary
1. Cell Membrane- a phospholipid bilayer that creates the outer boundary of a cell. The cell membrane is selectively permeable by regulating what may enter and leave the cell.
2. Cells- basic units of life forms
3. Cytoplasm- all of the material within a cell located between the nucleus and the cell membrane
4. Organelles- specialized structures that perform important cellular functions within a eukaryotic cell.
Overview of Major Groups of Molecules that make up Cells

	Monomers (building units of molecules)
	Polymers (large molecules – also referred to as macromolecules)

	Sugars (monosaccharide)
      Example- glucose
	Carbohydrates (polysaccharides)
     Example- Starch and Cellulose- are important components of plant cells.

	Fatty Acids
      Glycerol
	Lipids (fats)
     Example- component of cell membranes; chemical messengers           

	Nucleotides
	Nucleic Acids
     Example- DNA and RNA

	Amino Acids
	Proteins
1. Enzymes (which help to speed up and regulate cellular processes)
2. Receptor Proteins- binds specific molecules to a cell membrane
3. Transport proteins



Two Main Categories of Cells

Prokaryotic Cells- A single cell that lack a nucleus and membrane- bound organelles. Example- bacteria

[image: ]
Eukaryotic Cells- cell that contains a nucleus and membrane-bound organelles. Example- protist, fungi, plant and animal cells

[image: ]
Structures found in ALL cells:
Cell membrane, DNA, cytoplasm, & ribosomes

Structures found inside a Typical Eukaryotic Cell

	Organelle
	Function
	Animal or Plant

	Nucleus
	Protects the cell’s DNA
	Both

	Ribosome
	Makes protein
	Both

	Mitochondria
	Converts chemical energy (food) into ATP
	Both

	Golgi Bodies
	Modifies, sorts, and packages materials from the ER
	Both

	Endoplasmic Reticulum
     Smooth or Rough
	Synthesis of proteins and lipids
	Both

	Vacuoles
	Storage
	Mainly plant

	Chloroplast
	Converts light energy into chemical energy (carbohydrate)
	Plant

	Cell Wall
	Surrounds the cell membrane and helps to maintain shape
	Plant



Levels of Organization

	Atoms > Molecules > Organelles > Cells > Tissues > Organs > Organ Systems > Organism

Multiple Choice
1. You are told that cells on a microscope slide are plant, animal, or bacterial. You look at them through a microscope and see cell walls and membrane-bound organelles. You conclude that the cells
a. are plant cells.
b. are animal cells.
c. are bacteria.
d. could be either plant or bacterial.
e. could be plant, animal, or bacterial.

2. Which are the four organic molecules important to cells?
a. Oxygen, Carbohydrates, Lipids, & Water.
b. Carbohydrates, Lipids, Nucleic Acids, & Proteins.
c. Water, Carbohydrates, Nucleic Acids, & Lipids.
d. Water, Oxygen, Carbon, and Hydrogen
e. Carbohydrates, Lipids, Amino Acids, & Proteins

3. What cellular organelle is responsible for controlling the cellular activities, and it contains DNA and the nucleolus?
a. Ribosomes
b. Golgi Apparatus
c. Centrioles
d. Nucleus
e. Microtubles



4. Which cellular process that takes place in the mitochondria?
a. Photosynthesis
b. Alcoholic fermentation
c. Aerobic respiration
d. Lactic acid fermentation
e. None of the above

5. Glucose molecules are to starch as ___________________ are to proteins.
a. oils
b. amino acids
c. fatty acids
d. waxes
e. lards

6. What part of the cell serves as the intracellular highway?
a. endoplasmic reticulum
b. golgi apparatus
c. cell membrane
d. mitochondria
e. cell wall

7. Which of the following would you NOT find in a bacterial cell?	
a. Cell membrane
b. Ribosomes
c. DNA
d. Endoplasmic Reticulum
e. Cytoplasm

8. Which of the following is found in plant cells, but not animal cells?
a. Cell wall
b. Mitochondria
c. Vacuole
d. Cell membrane
e. Endoplasmic Reticulum

Constructed Response (4pts)
9. Describe the differences between a prokaryotic and eukaryotic cell. 



LESSON 5

Benchmark- Understand the characteristics, structures, and functions of cells.

Key Point/ Review Material:

Vocabulary
1. Homeostasis-maintenance of normal internal conditions despite changing external conditions.  
2. Diffusion-movement of particles or ions from an area of high concentration to an area of low concentration. 
3. Osmosis-the diffusion of water from an area of high concentration to an area of low concentration through a selectively permeable membrane. 
4. Passive Transport-the movement of a substance across a membrane without the use of energy. Examples…Diffusion and Osmosis.
5. Active Transport-the movement of a substance across a membrane against the concentration gradient (low to high) with the use of transport proteins and energy. 
6. Growth-increase in size and number of cells
7. Reproduction-to produce an individual (offspring) of the same kind. 
8. Asexual reproduction-reproduction that requires only one parent and does not involve gametes. 
9. Sexual reproduction-reproduction involving meiosis, gamete formation, and fertilization; produces offspring with chromosomes inherited from each parent with a unique combination of genes. 
10. Cellular Respiration-chemical, or metabolic, reactions that use the energy from organic molecules (carbohydrates, fats, etc…) to produce the energy molecule ATP.   
11. Anerobic respiration-a chemical process that occurs in the absence of air (oxygen); Examples…alcoholic and lactic acid fermentation which occur in the cytoplasm of a cell. 
12. Aerobic respiration-a chemical process that requires air (oxygen); phase of cellular respiration which occurs in the mitochondria of a cell.  
13. Enzymes- act as a catalyst by speeding up the chemical reactions that take place in cells.  
14. Substrate- is the reactant the enzyme attaches to in an enzymatic reaction.

Cellular Functions and Biochemical Mechanisms
1. Cells have limited size.
a. Due to their surface area to volume ratio. Cells have to be able to manage the flow of nutrients and waste coming in and out of the cell.  
b. A cell’s nucleus can only handle a certain amount of living cytoplasm. 
[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTmLpX1xjBijbAvxAZvBRNpER7KO3r9n-t71BCPbES4uUTwVOyCeA]
2. Mitosis is a process of cell division in which a cell divides into two identical daughter cells. The cell’s nucleus goes through four stages: prophase, metaphase, anaphase, and telophase/cytokinesis. It is a type of asexual reproduction which permits growth and repair in organisms. 
3. Meiosis is a process of cell division in which the nuclear division reduces the chromosome number from 2n (Diploid) to n (haploid); Formation of sex cells (gametes); a daughter cell receives the haploid number (or half) of the chromosomes. For example: human body cells contain 46 (23 pair) chromosomes…the human sperm and egg contain only 23 individual chromosomes.
4. Cellular Respiration occurs in mitochondria of a cell. This process allows the cell to convert food (organic molecules) into the chemical energy molecule, ATP. 
Chemical formula of Cellular Aerobic Respiration: 
C6H12O6 + 6O2   6CO2 + 6H2O (+ATP)
5. Photosynthesis occurs in chloroplasts of a cell. This process allows plants, and other photosynthetic organisms, to convert the energy from sunlight into the chemical energy of sugars (carbohydrates).
Chemical formula of photosynthesis: 6CO2 + 6H2O  C6H12O6 + 6O2
6. Enzymes speed up chemical reactions that take place in cells.
Facts about enzymes:
a. Enzymes are proteins…few exceptions.
b. They are very substrate specific, reusable, act as catalyst to speed up chemical reactions, and regulate chemical reactions in cells.  
c. Temperature, PH, salt concentration, etc…can affect the rate of the reaction. They have optimum conditions in which they work best!
[image: enzymesubstrate4]
 
7. Cells must be able to communicate with one another and this is made possible by a message being sent between cells in the forms of chemicals (or hormones). Hormones bind to cells and trigger a response from the cell.

Multiple Choice
1. Which one of the following statements is false? Enzymes
a. increase the rate of chemical reactions.
b. function as chemical catalysts.
c. regulate virtually all chemical reactions in a cell.
d. are produced by cells.
e. are monomers used to build proteins.

2. The cell organelle shown below produces ATP and is found in most eukaryotic cells that require large amounts of energy. The highest concentration of such organelles would be found in which type of human cell?
a. [image: ]Bone 
b. Skin 
c. Muscle 
d. Fat
	

3. Which cellular process takes place in the organelle represented in Question 2?
a. Photosynthesis
b. Alcoholic fermentation
c. Aerobic respiration
d. Lactic acid fermentation
e. None of the above

4. What is the movement of particles across a membrane without the use of energy?
a. 
b. Active transport
c. Plasmolysis
d. Passive transport
e. Dynamic transport

5. What is the chemical equation of photosynthesis?
a. CO2  +  H2O =  C6H12O6 +  O2
b. O2+  H2O  =  C6H12O6 +  CO2
c. C6H12O6 +  O2  =  CO2  +  H2 O

6. In the human body, the chromosome number is exactly the same in ...
a. Embryonic cells and body cells
b. Sperm and body cells
c. Egg and body cells
d. Sperm and Egg cells
e. Both a and d

7. Movement of water from an area of greater concentration to an area of lesser concentration is called…
a. Osmosis
b. Facilitated diffusion
c. Phagocytosis
d. Active transport

8. What is the process of cells moving molecules against the concentration gradient from low to high concentration using energy and transport proteins?
a. Osmosis
b. Active transport
c. Diffusion
d. Passive transport
Constructed Response

9. In the graph below, which enzyme would you expect to find in a bacterium growing in a hot spring? Explain your answer. (2pts)
[image: ]




10. a. Identify the structures  in the diagram below:

[image: ]






A. ________________
B. ________________
C. ________________
D. ________________
E. ________________


b. Describe what is happening in the diagram above. (3pts)


     11. Compare and Contrast photosynthesis and cellular respiration. (4pts)





LESSON 6

Benchmark- Understand the genetic basis for inheritance

Key Point/ Review Material:

Vocabulary
1. Allele- an alternate form of a gene
2. DNA- (deoxyribonucleic Acid) the genetic material that organisms inherit from their parents; a double stranded helical macromolecule consisting of nucleotide monomers with deoxyribose, sugar and the nitrogenous bases adenine (A), cytosine (C), guanine (G) and thymine (T)
3. DNA Replication- the copying of DNA
4. Chromosome- a threadlike gene carrying structure found in the nucleus of a eukaryotic cell
5. Gene- a segment of DNA that consists of a specific nucleotide sequence
6. Genetics- the scientific study of heredity and heredity variations
7. Genotype- the genetic make-up of an organism (ex.- TT, Tt, tt)
8. Heredity- the passing of characteristics from parents to offspring
9. Mutation- a change in the nucleotide sequence of DNA; the ultimate source of genetic variation
10. Phenotype- the expressed traits of an organism (ex.- tall, short)
11. Traits- inherited characteristics (ex.- hair color, eye color)
Structure of DNA
1. The ‘backbone’ of DNA is made of repeating sugar-phosphate.
2. The monomers of DNA are referred to as nucleotides (a sugar, phosphate, and a base).
3. DNA is in the shape of a double helix (resembles a twisted ladder)
4. Complementary base pair rules for DNA
a. Adenine pairs with Thymine
b. Guanine pairs with Cytosine
5. DNA is replicated during Interphase of the cell cycle.


Diagram of DNA

[image: ]

Genes
1. Chromosomes are made up of DNA and proteins.
2. Segments of DNA are referred to as genes.
3. Different forms of genes are referred to as alleles.
a. Dominant allele- the allele that determines the phenotype (appearance) with respect to a particular gene.
b. Recessive allele- the allele that typically has no effect on the phenotype.
4. Law of Segregation- states that a sperm or egg carries only one allele for each inherited trait because allele pairs separate (segregate) from each other during the production of gametes (also known as meiosis). One allele is from mom and the other from dad.

[image: ]

5. Law of Independent Assortment- states that each pair of alleles segregates independently of the other pairs of alleles during gamete formation. So hair color and eye color are inherited independently of one another.
6. Genes (DNA segments) are transcribed into RNA and the RNA is translated into amino acids (which build proteins). A mutation, or alternative form of a gene, results in a different outcome.
a. Examples of mutations include insertions, deletions or substitutions. All of which take place on the DNA strand.
b. A change in the DNA will result in a different amino acid being translated.

[image: ]

Multiple Choice

1. If the template of a strand of DNA is 5’ AGATGCATC 3’, the complementary strand will be
a. 3’ TCTACGTAG 5’
b. 5’ CTACGTAGA 3’
c. 3’ AGATGCATC 5’
d. 5’ AGACGTCTA 3’
e. None of the above

2. In DNA, which of the following determines the traits of an organism?
a. 
b. Amount of adenine
c. Number of sugars
d. Sequence of nitrogen bases
e. Strength of hydrogen bonds
f. Sequence of genes

3. The following diagram is a representation of

[image: ]
a. 
b. Law of Independent Assortment
c. Law of Dominance
d. Law of Segregation
e. Law of Mutations
f. Law of Punnett Squares

4. One example of a genetic variation within a bird species is individuals having
a. 
b. beaks of different lengths.
c. broken wings.
d. double stranded DNA.
e. pairs of chromosomes.
f. multiple copies of genes.


5. Which of the following is the sex chromosome pattern for a normal female human?
a. 
b. XXX
c. XY
d. XX
e. XO
f. YY


6. The presence of hair on the middle section of the fingers (H) is a dominant trait in humans. Two parents with this dominant trait have children. Some of the children have this trait, and some children do not. Which of the following Punnett squares shows the genotype of the parents and children in this family?
[image: ]
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7. What is a permanent change in the sequence of bases on DNA strand resulting from a deletion, insertion, or substitution of a nucleotide?
a. 
b. Gene
c. Mutation
d. Allele
e. Mutualism



DNA: Protein Synthesis and Punnett Square Practice

8. What is the complimentary strand of DNA for S1?

      S1      ATG          TCT         CAC         ATC        TAG

      S2     __ __ __    __ __ __   __ __ __   __ __ __   __ __ __

9. Using S2, make a single strand of mRNA.

 mRNA  __ __ __   __ __ __   __ __ __   __ __ __   __ __ __


10. What will be the chain of amino acids that will be made from the mRNA strand? Use  
  the codon chart on the next page to make the amino acid chain. 
            ________ - ________ - ________ - ________ - ______





11. How would the genetic mRNA code of GAC differ from the mRNA code of GAG? 
 Be sure to give an explanation as to what may have caused this difference. (4pts)



[image: ]
12. In cocker spaniels, Red (R) color is dominant over black (r) color.  
 A heterozygous red spaniel is crossed with a black spaniel. (4pts)
a. Parents’ genotypes: _______________________
b. Show your Punnett Square
c. Possible Phenotypes of Offspring: __________________
d. What percent chance will the spaniels be black? _____







LESSON 7

Benchmark- Understand the genetic basis for inheritance and the basic concepts of biological evolution.

Key Point/ Review Material:

Vocabulary
1. Evolution- change in a kind of organism over time; process by which modern organisms have descended from ancient organisms
2. Theory- well-tested explanation that unifies a broad range of observations
3. Fossil- preserved remains of evidence of an ancient organism
4. Artificial selection- selection by humans for breeding of useful traits from the natural variation among different organisms…dogs, crops, cattle, etc…
5. Fitness- ability of an organism to survive and reproduce in its environment
6. Adaptation- inherited characteristic that increases an organism’s chance of survival
7. Genetic Drift – random changes in allele frequency of a population 
8. Survival of the fittest- process by which individuals that are better suited to their environment survive and reproduce most successfully; also called natural selection
9. Natural selection- process by which individuals that are better suited to their environment survive and reproduce most successfully; also called survival of the fittest
10. Descent with modification- principle that each living species has descended, with changes, from other species over time
11. Common descent- principle that all living things were derived from common ancestors
12. Homologous structure- structures that have the same mature forms in different orgasms but develop from the same embryonic tissue
13. Vestigial organ- organ that serves no useful function in an organism

Concepts
Darwin's Theory of Evolution through Natural Selection
1. Variation exists among individuals in a species.
2. Individuals of species will compete for resources (food and space)
3. Some competition would lead to the death of some individuals while others would survive
4. Individuals that had advantageous variations are more likely to survive and reproduce. 
5. Individuals with characteristics that are not well suited to their environment- with low levels of fitness- either die or leave new offspring.


Evidence of Evolution
Evidence is found in the fossil record, the geographical distribution of living species, homologous structures of living organisms, similarities within DNA, and the similarities in early development, or embryology.

Multiple Choice
1. Evolution is often described as “the theme that ties together all aspects of biology”. This is because the process of evolution
a. explains how organisms become adapted to their environment.
b. explains the diversity of organisms.
c. explains why all organisms have characteristics in common.
d. explains why distantly related organisms sometimes resemble one another.
e. All of the above are appropriate answers.

2. Darwin's theory of natural selection to explain evolution is also known a
a. descent with modification	
b. inheritance of acquired characteristics	
c. uniformitarianism	
d. catastrophism

[image: ]

3. Peter and Rosemary Grant spent 20 years researching and cataloging the number and types of finches on an island in the Galápagos. The medium ground finches’ data they collected is graphed above. Based on the graph in Figure 15-2, the beak size is
a. a result of the ratio of predators to birds	
b. based on the genotype of the parents	
c. based on the finches’ fitness for the environment	
d. a result of volcanic activity


4. Which of the following is an example of an evolutionary adaptation?
a. An inherited allele that increases chances of survival.
b. Constancy in the rate of accumulation of genetic changes in a molecule over time.
c. The loss of a particular gene (allele) in a population because of a natural disaster.
d. Fixation in a population of a selectively advantageous allele.
e. None of the above is an example of an evolutionary adaptation.

5. Evidence that evolution occurs includes all of the following EXCEPT
a. acquired characteristics
b. similarities and differences in proteins and DNA sequences between organisms.
c. the fossil record.
d. homologous structures among different organisms.

6. Which of the following is not a factor inference of Darwin’s theory of evolution by natural selection?
a. There is heritable variation among individuals.
b. There is struggle for limited resources.
c. Individuals whose inherited characteristics best fit them to the environment will, on average, leave more offspring.
d. Offspring inherit characteristics acquired by their parents during the parents’ lifetime.
e. All of the above are correct statements.

7. [image: ]What evolutionary concept does this picture illustrate?


	a.
	Embryonic similarities

	b.
	Variations among a species

	c.
	Vestigial structures

	d.
	Homologous structures

	e.
	Hind limbs







Constructed Response

8. Because of advances in science, explain two ways that Natural Selection been affected? (4pts)







9. Base your answer to the following questions on the finch diversity chart below, which contains information concerning the finches found on the Galapagos Islands.

[image: ]


a. Identify one bird that would most likely compete for food with the large tree finch. Support your answer. (2pts)






b. State what could happen to a species in a changing environment if the members of that species do not express any genetic variations. (1pt)

LESSON 8

Benchmark- Understand the basic concepts of biological evolution.

Key Point/ Review Material:

Taxonomy – STUDY OF CLASSIFYING ORGANISMS
BINOMIAL NOMENCLATURE, a two-word name (Genus & species) 
· Scientific names should be italicized in print or underlined when writing 
· Always capitalize the genus name, but write the species in lower case 
· The scientific name for man is Homo sapiens 
· The genus name may be abbreviated, but not the species (H. sapiens) 
Taxonomic categories: 
· Organisms are placed into related groups called TAXA (taxon-singular) based on their MORPHOLOGY (similar structure & function) 
· The broadest taxon is called the DOMAIN
· The common taxonomic categories: 
Domain-Kingdom-Phylum-Class-Order-Family-Genus-Species 
· Each level or taxon groups together organisms that share more characteristics than the level above. 
Basis for Modern taxonomy:
· Classify organisms based on their EVOLUTIONARY RELATIONSHIPS
· Homologous structures HAVE THE SAME STRUCTURE, BUT DIFFERENT FUNCTION & show common ancestry 
· The bones in a bat's wing, human's arm, penguin's flipper are the same (homologous), but the function is different. (SEE FIGURE BELOW)  
[image: clip0075]
· Analogous structures HAVE THE SAME FUNCTION, BUT DIFFERENT STRUCTURES & do not show a close relationship (insect wing & bird's wing) 
· Similarity in EMBRYONIC DEVELOPMENT shows a close relationship (vertebrate embryos all have tail & gill slits)
· Similarity in DNA & AMINO ACID SEQUENCES  show related organisms. 



Modern Taxonomic System:
*Three Domain System:
· Based on comparing sequences of ribosomal RNA in different organisms to determine ancestry 
· All organisms placed into THREE broad groups called DOMAINS 
· THE DOMAINS ARE: 
· ARCHAEA contains chemosynthetic bacteria living in harsh environments 
· BACTERIA contains all other bacteria including those causing disease 
· EUKARYA contains all eukaryotic organisms 

*SIX KINGDOM SYSTEM*
1. 
2. ARCHAEBACTERIA
3. EUBACTERIA
4. PROTISTA
5. FUNGI
6.  PLANTAE
7. ANIMALIA

Phylogeny (evolutionary history): 
· PHYLOGENIC TREES are branching diagrams showing how organisms are related.  
· Also called family trees 
· Fossil records help establish relationships on a phylogenetic tree 
· Organizes living things based on their evolution (systematics) 
· Common ancestor is shown at the base of the tree 
· Most modern organisms shown at tips of branches 
· Each time a branch divides into a smaller branch, a new species evolves 
[image: modphylogentictree1]
CLADOGRAMS
· CLADOGRAMS shows how organisms are related based on SHARED, DERIVED CHARACTERISTICS such as feathers, hair, scales, etc.
· [image: clip0077]CLADISTICS is form of analysis that looks at features of organisms that are considered "innovations", or newer features that serve some kind of purpose. (Think about what the word "innovation" means in regular language.) These characteristics appear in later organisms but not earlier ones and are called DERIVED CHARACTERS. 










Adaptation & Speciation 	
Adaptations may evolve as certain variations increase in frequency with a population of organisms.
**Note:  Variations & Adaptations Do Not mean the same thing.
Variation—Any trait that changes the animals’ chance of survival. 
*Only variations that aid in survival to and including 
	  the reproductive stage will be preserved by natural
  selection.  Overtime, when all members of a population will have  
  inherited that variation, at which point the original variation becomes 
  an adaptation
Adaptation—an inherited characteristic that increase an organism’s chance of survival.
Types of adaptations
· Structural adaptations- those adaptations involving body structure & anatomy.
Ex. Woodpeckers beak, neck of giraffe
· Physiological adaptation- adaptations with a chemical basis.
Ex- snake venom, spider’s web, octopus ink
· Behavioral adaptations.  Adaptations that involving behavior pattern of the animals.  Ex. Squirrels storing food for winter.

*Adaptations interact with each other & depend on each other in nature. 
Example:  Migration of birds
· migration (behavioral)
· light bones, body structure, wings, etc…(structural)
· chemicals (hormones) to signal migration for reproduction or nerve impulses for flight (physiological)
Speciation
· Species- made up of organisms that interbreed and produce fertile offspring in nature.
· Speciation – formation of a new species

Multiple Choice

	1. 	What are differences among a species?
	a.
	Adaptations
	d.
	Differences

	b.
	Mimicry
	e.
	Mutations

	c.
	Variations


	2. 	What is a species?
	a.
	Group of organisms that are similar in structure and function.

	b.
	Group of organisms in nature that can interbreed and produce fertile offspring.

	c.
	Group of organisms that share common characteristics.

	d.
	Group of organisms that live in the same area. 

	
	


	3.	What is a structure found in an organism that has no functional use?
	a.
	Homologus
	d.
	Fossilized

	b.
	Dichotomous
	e.
	Weird

	c.
	Vestigial 


	4. 	Which type of adaptation is associated with a squirrel storing nuts for the winter?
	a.
	Structural 
	b.
	Physiological
	c.
	Behavioral



	5.	What is an inherited characteristic that increases an organism’s chances of survival and reproduction?
	a.
	Adaptation
	d.
	Evolution

	b.
	Speciation
	e.
	Divergence

	c.
	Structural change



	6.	The scientific name of an organism...
	a.
	is made up of the genus and species.

	b.
	is also known as the common name.

	c.
	is made up of the kingdom and phylum

	d.
	is usually written in egyptian language.





	7.	The correct order of the classification categories...
	a.
	class, family, order, phylum, genus, species, kingdom.

	b.
	phylum, kingdom, order, family, class, genus, species.

	c.
	kingdom, phylum, class, order, family, genus, species.

	d.
	kingdom, class, order, phylum, family, species, genus.



	8.	What are the six Kingdoms in the modern taxonomic system?
	a.
	Bacteria, Fungi, Animalia, Plantae, Protista, and Viruses

	b.
	Eubacteria, Plantae, Protista, Consumers, Producers, and Decomposers

	c.
	Consumers, Producers, Decomposers, Plantae, and Animalia

	d.
	Eubacteria, Archaebacteria, Protista, Fungi, Plantae, and Animalia



	9.	Which of the following is the correct use of binomial nomenclature to name an organism?
	a.
	Grey wolf
	d.
	Felis Catus

	b.
	Felidae
	e.
	Canis

	c.
	Mountain lion

	
	


10. PART I - Analyze the Cladogram 
Examine the sample cladogram, each letter on the diagram points to a derived character, or something different (or newer) than what was seen in previous groups. Match the letter to its character. Note: this cladogram was created for simplicity and understanding, it does not represent the established phylogeny for insects and their relatives. 
[image: http://www.biologycorner.com/resources/cladogramABC.gif]
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1. ______ Wings
2. ______ 6 Legs
3. ______ Segmented Body
4. ______ Double set of wings
5. ______ Jumping Legs
6. ______ Crushing mouthparts
7. ______ Legs
8. ______ Curly Antennae 
PART II - Create Your Own Cladogram 
To make a cladogram, you must first look at the animals you are studying and establish characteristics that they share and ones that are unique to each group. For the animals on the table, indicate whether the characteristic is present or not. Based on that chart, create a cladogram like the one pictured above. 

11. Complete the table below by checking each characteristic that is present in the organism. 
	 
	Cells
	Backbone 
	Legs 
	Hair 
	Opposable Thumbs 

	Slug 
	 
	 
	 
	 
	 

	Catfish 
	 
	 
	 
	 
	 

	Frog 
	 
	 
	 
	 
	 

	Tiger 
	 
	 
	 
	 
	 

	Human 
	 
	 
	 
	 
	 


12. Use your data from your table to construct a cladogram. (10pts)








LESSON 9

Benchmark- Understand how the survival of species depends on biodiversity and on complex interactions, including the cycling of matter and the flow of energy.

Key Point/ Review Material:

Vocabulary
1. Ecology- a branch of biology that studies ecosystems
2. Biosphere- contains the combined portions of the planet in which all life exists, including land, water, air and atmosphere; extends from about 8km above Earth’s surface to as far as 11km below the surface of the ocean
3. Species- group of organisms so similar to one another that they can breed and produce fertile offspring.
4. Populations- groups of individuals that belong to the same species and live in the same area
5. Communities- assemblages of different populations that live together in a defined area
6. Ecosystem- a collection of all the organisms that live in a particular place, together with their nonliving, or physical, environment
7. Biome- a group of ecosystems that have the same climate and similar dominant communities
8. Autotrophs- an organism that can make its own food; only plants, some algae and certain bacteria can capture energy from sunlight or chemicals and use that energy to produce food
9. Photosynthesis- process by which plants and some other organisms use light energy to convert water and carbon dioxide into oxygen and high-energy carbohydrates such as sugars and starches
10. Heterotrophs- (consumers) an organism that cannot make its own food; gains energy by eating producers or other consumers; different types of consumers
11. Herbivores- obtain energy by eating only plants
12. Carnivore- organisms that obtains energy by eating animals
13. Omnivore- organism that obtains energy by eating both plants and animals
14. Decomposer- organism that breaks down and obtains energy from dead organic matter; bacteria and fungi
15. Food chain- the energy stored by producers can be passed through an ecosystem along a food chain- a series of steps in which organisms transfer energy by eating and being eaten
16. Food web- network of complex interactions formed by the feeding relationships among the various organisms in an ecosystem
17. Ecological pyramid- a diagram that shows the relative amounts of energy or matter contained within each trophic level in a food chain or food web
18. Symbiosis- any relationship in which two species live closely together. There are 3 main classes of symbiotic relationships in nature:
a. Mutualism- both species benefit from the relationship- flowers depend on certain species of insects to pollinate them
b. Commensalism- one member of the association benefits and the other is neither helped nor harmed
c. Parasitism- one organism lives on or inside another organism and harms it

Concepts
1. Energy from the sun- the best autotrophs are those that harness solar energy through a process known as photosynthesis
2. During photosynthesis, autotrophs use light energy to power chemical reactions that convert CO2 and water into oxygen and energy-rich carbohydrates such as sugars and starches.
3. Energy flows through an ecosystem in one direction- from the sun or inorganic compounds to autotrophs (producers) and then to various heterotrophs (consumers).

[image: ]

Multiple Choice
1. Soil contains many important nutrients. Which of the following provides the most nutrients to the soil?
a. 
b. Decomposition of dead animals
c. Manmade fertilizers
d. Recycled animal waste
e. Rain water

2. An energy pyramid shows the transfer of energy in an ecosystem. How much energy is transferred from one level of the pyramid to the next?
a. 
b. 100%
c. 90%
d. 50%
e. 10%


3. What abiotic factor is the initial energy source in most food webs?
a. 
b. Producers
c. Sun
d. Bacteria
e. Rain


4. Most of the minerals within an ecosystem are recycled and returned to the environment by the direct activities of organisms known as
a. 
b. producers.
c. consumers.
d. scavengers.
e. decomposers.


5. The symbiotic relationship between a flower and the insect that feeds on its nectar is an example of
a. mutualism because the flower provides the insect with food and the insect pollinates the flower.
b. commensalism because the insect lives off the nectar but the flower does not benefit.
c. parasitism because the insect harms the flower by removing the nectar.
d. predation because the insect feeds on the flower and the flower dies.



Constructed Response

6. Use the passage below to help answer the two questions which follow.

In a grassland habitat, the rabbits, herbivorous insects and field mice eat the grasses. The herbivorous insects are eaten by predaceous insects. The mice eat both types of insects. Both the rabbits and field mice are eaten by snakes in this habitat. Hawks flying in the area eat the rabbits, field mice and the snakes.

Draw a food web showing all of the organisms in this grassland habitat.













a. Which organism is the primary producer? How does it obtain its energy?



7. Describe a producer, consumer, and decomposer, and how they are important to an ecosystem.


Student Review Answers
Lesson 1
1. 
48

2. D
3. D
4. A
5. A
6. B
7. C

Constructed Response: (various answers) The model or hypothesis is unable to make reliable predictions. 
Graphing Practice a. line graph b. number of tadpoles c. ph of water d. 6.5 e. 6.0-6.5 
Lesson 2
1. 
2. D
3. D
4. C
5. A
6. A
7. D

Constructed Response: Measurements do not fit an expected or established pattern must be resolved or dealt with through analysis
Lesson 3
1. 
2. B
3. B
4. C
5. A
6. B
7. C
8. E
9. A
10. B
11. B
12. C
13. B
Lesson 4
1. 
2. A
3. B
4. D
5. C
6. B
7. A
8. D
9. A

Constructed Response: 
10. Prokaryotic cells…do not have a nucleus with a membrane around it. They do have nucleic acid (DNA) which is located in the nucleoid region, cell walls, cell membranes, cytoplasm, and ribosomes. Eukaryotic cells…do have a nucleus with a membrane around it, and many other membrane bound organelles such as mitochondria, ER, golgi, lysosomes, etc… Characteristics it shares with the prokaryotic cells are the cell membrane, cytoplasm, DNA, & ribosomes.
Lesson 5
1. 
2. E
3. C
4. C
5. C
6. A
7. E
8. A
9. B
Constructed Response: 
10. According to this graph, Enzyme Y is most active at a temperature around 60 degrees and Enzyme X has an optimum temperature of around 40 degrees. Enzyme X is not as active in warmer conditions. Therefore, Enzyme Y is more likely to be found in the bacterium from the warmer temperatures.
11. A.
a. Substrate
b. Enzyme
c. Enzyme Substrate Complex
d. Enzyme
e. Products
B. Enzyme and substrate available, Substrate binds to active site to form the ES (Enzyme Substrate Complex), Enzyme release products 
11.  Photosynthesis converts solar (light) energy into chemical (sugar) energy, and Cellular Respiration converts food (sugars) into the energy molecule ATP. The products of one chemical reaction are the reactants for the other.  
Lesson 6
1. 
2. A
3. C
4. C
5. A
6. C
7. A
8. B
Constructed Response:
9. What is the complimentary strand of DNA for S1?

      S1      ATG          TCT         CAC         ATC        TAG

      S2        TAC	 AGA	      GTG    	 TAG        ATC

10. Using S2, make a single strand of mRNA.

 mRNA     AUG	UCU	      CAC	 AUC	      UAG

11. What will be the chain of amino acids that will be made from the mRNA strand? Use  the codon chart on the next page to make the amino acid chain. 
              MET—SER—HIS—THR
12. The Genetic Code is read in triplets/codons of mRNA which has been coded for from DNA. mRNA is used by the cell to determine specific amino acids that will be used in building a protein. DNA > RNA > amino acids/proteins is the standard in which the structures and processes of a cell are regulated. This code is a standard code for almost all living organisms. Notice that the display does not contain any thymine (T). Thymine is found in DNA only. In the case of RNA, uracil (U) is the base used instead. In the example, GAC codes for the amino acids Aspartate and GAG codes for Glutamate. You read the table from the middle of the circle to the other part of the circle. Possible explanation for the change is mutation. A mutation is an alteration in the DNA sequence, in this case, a base substitution of the 1 end base from a C to G results in a different amino acid.
13.   Punnett Square
a. Parents’ genotypes: _______Rr x rr_____________
b. Show your Punnett Square
c. Possible Phenotypes of Offspring: ___Red;black__________
d. What percent chance will the spaniels be black? __50%___
[image: ]
Lesson 7
1. 
2. E
3. A
4. C
5. A
6. A
7. D
8. D

Constructed Response:
9. Various answers…
Medical advances that save premature babies, and various treatments for other illnesses
Genetically engineered fruits and vegetables that can withstand drought conditions or frost
Infertility treatments in humans
Artificial breeding in dogs, cattle, plants, etc...
10. a. Woodpecker finch- they use the same food resources
Small tree finch- both eat mainly animal food
b. The species could become extinct.
    The species does not evolve.
              The species remains the same.
Lesson 8

1. 
2. C
3. B
4. C
5. C
6. A
7. A
8. C
9. D
10. D


Constructed Response

11.   1. G 
  2. C 
  3. A 
  4. G 
  5. E 
 	  6. D 
 	  7. B 
 	  8. H 

        
12. 
	 
	Cells
	Backbone 
	Legs 
	Hair 
	Opposable Thumbs 

	Slug 
	 X
	 
	 
	 
	 

	Catfish 
	 X
	 X
	 
	 
	 

	Frog 
	 X
	 X
	 X
	 
	 

	Tiger 
	 X
	 X
	 X
	 X
	 

	Human 
	 X
	 X
	 X
	 X
	 X




13. [image: ]





Lesson 9
1. 
2. C
3. D
4. B
5. D
6. A

Constructed Response
7. [image: ]
a. The grasses are identified as the primary producer which obtain energy from the sun and make food by photosynthesis. The hawks are the least common. Being at the top of the food chain, less energy is available as energy is lost from one trophic level to the next on the food web. Energy is lost as waste or used for respiration and maintenance.

8. 
Producers are organisms that produce their own food. Producers are plants for example…which are food for other organisms (consumers) in the ecosystem…help pass nutrients within the ecosystem.
Consumers are organisms that obtain their food by eating plants and/or other consumers. Provide nutrients within an ecosystem…as well as help to control populations of other organisms. 
[bookmark: _GoBack]Decomposer is organism that breaks down and obtains energy from dead organic matter; bacteria and fungi…play a role in the nutrient cycle, by recycling nitrogen…get rid of dead, decaying plants and animals.
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