NORTH CENTRAL HIGH SCHOOL

CP & X Biology
End of Course Assessment
(E.C.A.) Review

Studying/Testing Tips

· When answering a short answer/free response question, explain any major vocabulary words that you use so that the reader knows that you know what it means.
· BAD EXAMPLE: “First the cell does transcription then it does translation.”
· BETTER EXAMPLE: “First the cell makes mRNA through the process of transcription, then the cell decodes that mRNA into protein through translation.”
· Review each question and make sure that you understand what it is asking and that you answer all of the parts.
· HINT: If the test asks for 2 examples, give at least two examples.
· Be concise, but if in doubt, explain more than you feel that you need to. 
· NOTE: Points will not be deducted for too much information, but will be deducted if there is not enough. The grader wants to know that you UNDERSTAND the concept, so show them that you do.
· Avoid using pronouns like “it” and “they”.  Instead, refer directly to the subject.
· BAD EXAMPLE: “It eats the other one and gets energy from it.”
· BETTER EXAMPLE: “The consumer eats the producer to get energy.”
· Do not assume that the reader “knows what you mean.”
· Study in shorter, frequent bursts instead of cramming.
· HINT: You remember the lyrics to a song because you hear it frequently, not because you sit for hours listening to it over and over again.
· Relax before the test.
· Trust yourself.
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STANDARD 1:  Cellular Chemistry
1.	Identify the six main elements found in living organisms.

	____________________     ____________________     ____________________    

____________________     ____________________     ____________________    

2.  	There are four categories of organic molecules in living organisms.  Fill-in the blanks in the following chart.  

	ESSENTIAL COMPOUND
	Common Name
	MONOMERS
	POLYMERS
	FUNCTION

	
Carbohydrates

	
	
	
	

	
Lipids

	
	
	
	

	
Proteins

	
	
	
	

	
Nucleic Acids

	
	
	
	



3.	Using the diagram below, label the major parts of enzyme action. Use the following words: enzyme, substrate, active site, products.
[image: ::Documents:Biology I (rev 2009):1-2 Biochemistry:1-2 Assessments:enz_sub.gif]     






   





The model above is called the __________________________.

4.  Enzymes affect the reactions in living cells by changing the
a.	products of the reaction.	
b.	speed of the reaction.	
c.	temperature of the reaction.	
d.	pH of the reaction.





5.  If the substrate does not fit in the active site, which of the following will happen?
a. The substrate will not bind to the enzyme so the enzyme will not be used in the reaction.
b. The enzyme will change the shape of the active site so the substrate will bind and the enzyme will be used in the reaction.
c. The substrate will change its shape so that it will fit into the active site, and the enzyme will be used in the reaction.
d. None of the above.

Use the graph below to answer questions 6 and 7.


6. Based on the graph, what can you conclude about the relationship between enzyme concentration and reaction rate?
a. Reaction rate decreases with increasing enzyme concentration.
b. Reaction rate increases with decreasing enzyme concentration.
c. Reaction rate increases with increasing enzyme concentration.
d. The variables are indirectly proportional.

7. Which concentration of catalase will produce the fastest reaction rate?
a. 5%
b. 10%
c. 15%
d. 20%

8. Most enzymes are
a. nucleotides
b. lipids
c. proteins
d. carbohydrates

9. Explain how each of the following conditions will affect a cell’s function.
	
	Too high/Too much
	Too low/Too little

	Temperature
	

	

	Salinity
	

	

	pH
	

	

	Concentration of an important molecule
	

	


10.  Extremes of any of the conditions above such as very low pH or very high temperatures can denature a protein.  The result of this will cause which of the following to occur?
a. The protein will change shape causing the active site to change shape.  The substrate will then change shape so it may fit in the active site so the enzyme can then work.
b. The protein will change shape causing the active site to change shape.  The substrate will not be able to fit in the active site so the enzyme will not be able to work.
c. The protein will change shape, but the active site will stay the same shape so the substrate will still be able to bind, and the enzyme will work.
d. None of the above.  Denaturing of a protein has nothing to do with the shape of the protein.


11. Circle the correct word:

(Hormones/Enzymes) act as a catalyst speeding up reactions. 

(Hormones/Enzymes) are produced in the body and travel through the bloodstream to affect another area of the body.

12.  Match the hormones with their respective function:

______ insulin		a. produced in the pancreas and helps your cells to take up glucose

______testosterone	b. produced in the adrenal glands and works with the “fight or flight” response
		
______adrenaline	c. produced in the testis and promote the development of male secondary   sexual characteristics


STANDARD 2:  Cellular Structure

1. The following examples represent several of the characteristics of living things.  Using the list below, write the letter that represents each characteristic in the space next to each example.
A	Metabolism
B	Homeostasis
C	Cellular Organization
D	Response to Stimuli
E	Growth and Development
F	Heredity
G	Able to Reproduce

_____	a.  When tarantulas increase in size they shed their outer protective shell.
_____	b.  Humans produce insulin to regulate increased blood sugar levels.
_____	c.  Deer are herbivores and eat plants to meet their energy requirements.
_____	d.  Female fish lays hundreds of eggs that male fish will fertilize with sperm.
_____  e.  Spotted guinea pigs pass on their fur color pattern to offspring who look similar to the parents.
_____	f.  The leaves of a mimosa plant close when they are touched.
_____	g.  When looking at a leaf under the microscope, you notice many small, box-shaped structures.



2. Identify the descriptions below as a function of the cell membrane, the nucleus or cytoplasm.  
_________________________Serves as a barrier between internal and external environments of the cell
_________________________Contains all of the organelles needed by the cell
_________________________Described as semi-permeable (or selectively permeable)
_________________________Contains the DNA in the cell

3. Place an “E” next to the characteristics describing eukaryotic cells and a “P” next to the characteristics describing prokaryotic cells.  Place a “B” next to characteristics that describe both types
_____	contains membrane bound organelles
_____	does not have a nucleus
_____	bacteria are examples of these types of cells.
_____	contains cytoplasm
_____  contains ribosomes
_____  contains genetic material (DNA)
_____  has a cell wall
_____	has a nucleoid 

4. Place a check mark in the appropriate column to identify the characteristics of plant and animal cells.
 
	
	Plant Cells
	Animal Cells
	Both

	Contains chloroplasts
	
	
	

	Contains centrioles
	
	
	

	Carries out photosynthesis
	
	
	

	Undergoes mitosis and/or meiosis
	
	
	

	Has a cell wall
	
	
	

	Has vacuoles
	
	
	

	Has a cell membrane
	
	
	

	Has a nucleus
	
	
	


	
5. Place a check mark in the appropriate column to identify the characteristics of passive and active transport.
 
	
	Passive Transport
	Active Transport
	Both Types

	Requires energy
	
	
	

	Moves molecules against concentration gradient
	
	
	

	Diffusion is an example of this
	
	
	

	Phagocytosis is an example of this
	
	
	

	Osmosis is an example of this
	
	
	

	Does not require energy
	
	
	

	Moves molecule with the concentration gradient
	
	
	

	Ion pumps are an example of this
	
	
	





6.	For the following diagrams, draw arrows that show the direction that water diffuses (concentration gradient) through the membrane.  Label the water in the beaker in each diagram as either hypertonic, hypotonic, or isotonic.
Beaker = 100% Water
Beaker D
Cell = 
20% Water
Beaker = 90% Water
Beaker B
Cell = 
40% Water
Beaker = 60% Water
Beaker A
Cell = 
80% Water
Beaker = 50% Water
Beaker C
Cell = 
50% Water















Beaker:


Beaker:


Beaker:


Beaker:

















6. Match the function in column B with the structure in column A.

COLUMN A			COLUMN B
a.  cilia				_____	packages and processes proteins within the cell
b.  flagella				_____	small hair-like projections that allows cells to move
c.  ribosome			_____	location of cellular respiration; produces cellular energy
d. mitochondria			_____	photosynthesis takes place here
e. chloroplast			_____	location of protein production
f.  Golgi bodies			_____	long whip-like tail that allows cells to move










STANDARD 3:  Matter Cycles and Energy Transfer 

1. In the boxes below list the similarities and differences between metabolism and homeostasis.
	Similarities
	Differences

	
	



2. In general, how would you describe a cycle?	

3. Do you think the amount of matter ever changes in a cycle?

4. Does the matter in a cycle always stay at the same location?

5. Does the matter in a cycle stay in the same state?

6. What happens to the size of a piece of fruit as you eat it?

7. Did the amount of food change while you were eating it? Explain your answer.

8. Once you eat food, what must your body do in order to release energy from the food?

Aerobic respiration is an example of a chemical reaction.

9. When a chemical reaction takes place, does the amount of matter change?

10. Fill in the chart below.

	
	Photosynthesis
	Cellular Respiration

	Equation
	
	

	Organelle where it occurs
	
	

	Raw materials (reactants)
	
	

	Products
	
	

	High energy molecules used
	
	













For question 11– use the picture below.
[image: http://www.coolantarctica.com/Antarctica%20fact%20file/wildlife/whales/foodweb.gif]
11. Choose 3 terms from the “terms to know matter cycle section”, that describe the following organisms.
	
	Baleen Whale
	Krill
	Phytoplankton

	Term 1
	
	
	

	Term 2
	
	
	

	Term 3
	
	
	


12. Instruction: Classify the interaction of living things being described by filling the blanks with: commensalism, competition, mutualism, parasitism, or predation.
 _______________________a. Fungus and lichens live together. The fungus gets food from the algae while the algae get a place to live.
_______________________b. The parasitic roundworm anchors itself to the wall of the intestine and causes diseases to the organisms.
_______________________c. Spiders create their webs on stems and trunks of plants.
_______________________d. A mouse is captured and eaten by an owl.
_______________________e. Two angelfish are struggling for the best territory in a small fishbowl.
_______________________f. Cheetahs and lions feed on the same prey.
_______________________g. Insects get nectar from flowers. They also transfer the pollen that gets stuck in their bodies to another flower.
_______________________h. Orchids perch on sturdier plants. They cause no harm to the host plant. They benefit simply from being exposed to sunlight.
_______________________i. The waste plant saps produced by aphids are used by ants for nutrition. The ants protect the aphids from parasites.
_______________________j. An oyster attaches itself to a mangrove. The oyster has a place to live, but the mangrove is unharmed.

13. Are the following items abiotic or biotic factors? Write you answer in the box provided.
	Factor
	Abiotic or biotic

	Sunlight
	

	Soil
	

	Plants
	

	Fish
	




Fill in the concept map below using the terms from the word bank.
[image: ellular respiration concept map]WORD BANK
2 ATP
2 ATP
36 ATP
6 NADH
2 FADH
electron transport chain
mitochondria
cytoplasm
fermentation
glycolysis
glucose
pyruvate
lactic acud
kreb’s cycle

	
Standard 4: Interdependence

	Core Standard
Describe the relationship between living and nonliving components of ecosystems and describe how that relationship is in continual flux due to natural changes and human influence.



	The “Big Idea”
	Terms to KNOW & USE

	B.4.1 	Explain that the amount of life an environment can support is limited by the available energy, water, oxygen, and minerals, and by the ability of ecosystems to recycle the remains of dead organisms. 
	Carrying capacity, biotic, abiotic, biodiversity, habitat niche, ecology, limiting factor, exponential growth



STANDARD 4:  Interdependence
Instructions: Complete the crossword puzzle. Use the clues to help identify the words.
 [image: :::Desktop:Screen shot 2012-04-11 at 5.01.34 PM.png]
Across
4. Organisms that can create their own energy and organic compounds from inorganic compounds.
6. A nonliving factor of the ecosystem like sunlight, water, or temperature
8. Made up of a single species which has the ability to freely interbreed and produce fertile offspring.
11. A measure of the weather conditions which are determined by precipitation and temperature over a long period of time.
12. The science which studies the relationship and interactions of organisms with their environment
13. The role that an organism plays in an environment like tertiary consumer, producer, or decomposer.
15. Any number of long term relationships between various populations.
16. The variation and range of differences in living things.
19. A symbiotic relationship which benefits one member while harming the other member.
20. or Native species which has established its self as an interdependent member of an ecosystem.
21. Contamination or toxic materials being put into the environment.
22. The condition in which the factors of an ecosystem are in balance for long period of time.
23. A symbiotic relationship which one population consumes the weak and diseased members of another population.
24. The type of growth, which has no limiting factors

Down
1. A symbiotic relationship that benefits both members.
2. The maximum sustainable population level of a population in a given environment.
3. The movement of a population.
5. The struggle for limited resources.
7. The type of symbiotic relationship that benefits one member but has neither a positive nor negative impact on the other member in the relationship
9. Non-native species which often replace or outcompete native species.
10. A factor that is a living component of the ecosystem.
11. An organism that must obtain its energy and organic compounds from "others."
14. The environment surrounding an organism with the things needed to for the organism to survive.
17. Organisms that break down dead organisms. They are important in recycling matter in the environment
18. Occurs when a population can no longer reproduce sufficient offspring to form the next generation.



STANDARD 5:  Molecular Basis of Heredity 
	Standard 5:  Molecular Basis of Heredity

	Core Standard
Describe the basic structure of DNA and how this structure enables DNA to function as the hereditary molecule that directs the production of RNA and proteins.  



	The “Big Idea”
	Terms to KNOW & USE

	B.5.1     Describe the relationship between chromosomes and DNA along with their basic structure and function.  
	Nucleotide, chromatin, chromosomes, genes, adenine, thymine, cytosine, guanine, double helix, James Watson, Francis Crick, Rosalind Franklin, nucleus, histones, centromere


1.	Explain the shape (form) and function of DNA including the parts that make it up.





2.	Draw a diagram of a chromosome, including the parts that make them up.





	The “Big Idea”
	Terms to KNOW & USE

	B.5.2 	Describe how hereditary information passed from parents to offspring is encoded in regions of DNA molecules called genes. 
	DNA, genes, chromosomes


1.	Describe how the inheritance of traits are determined in a diploid organism?















	The “Big Idea”
	Terms to KNOW & USE

	B.5.3   Describe the process by which DNA directs the production of protein within a cell.
	DNA, RNA, mRNA, tRNA, rRNA, transcription, translation, codon, anti-codon, amino acid, ribosome, nucleus




1. 	Complete the chart below to show how DNA controls what proteins an organism produces.	
	DNA CODE
	mRNA CODE
	tRNA CODE
	AMINO ACID

	GGG
	
	
	

	AAT
	
	
	

	CTT
	
	
	

	ATA
	
	
	

	GCT
	
	
	



2.		Explain the step-by-step process of transcription (draw a diagram to aid your explanation.)















3.	Explain the step-by-step process of translation/protein synthesis (draw a diagram to aid your explanation.) 





















	The “Big Idea”
	Terms to KNOW & USE

	B.5.4   Explain how the unique shape of each protein is determined by the sequence of its amino acids.
	


1. Explain how the order and number of amino acids in a protein determines both the structure and function of the protein.  Provide an example.


























STANDARD 6:  Cellular Reproduction

1.	Use the chart below to list the steps of mitosis, draw what a cell in mitosis would look like, and describe what is happening at that phase.
	PHASE
	DIAGRAM (DRAWING)
	WHAT IS HAPPENING

	

Prophase


	
	



	

Metaphase


	
	

	

Anaphase


	
	

	

Telophase


	
	



2.	How do the cells formed as a result of mitosis compare to the original cell?





3.         Explain how cells differentiate and specialize to perform different functions like skin cells, muscle, and/or nerve cells.



4. What is the difference between diploid and haploid?




5. If the diploid number of an organism is 50, what is the haploid number? __________


6.	How do the cells formed as a result of meiosis compare to the original cell?







7.	Explain how the following processes lead to genetic variations in offspring produced by sexual reproduction.
	PROCESS
	DESCRIPTION/HOW IT CAUSES GENETIC VARATION

	
Crossing Over

	

	
Independent Assortment

	

	
Random Fertilization

	



[image: Macintosh HD:Users:dmiller:Desktop:Screen shot 2011-04-14 at 11.39.24 AM.png][image: Macintosh HD:Users:dmiller:Desktop:Screen shot 2011-04-14 at 11.39.01 AM.png][image: Macintosh HD:Users:dmiller:Desktop:Screen shot 2011-04-14 at 11.39.31 AM.png] 8.	Label the following diagrams showing the stages of meiosis.

[image: Macintosh HD:Users:dmiller:Desktop:Screen shot 2011-04-14 at 11.38.34 AM.png]                  [image: Macintosh HD:Users:dmiller:Desktop:Screen shot 2011-04-14 at 11.38.48 AM.png]                                                     

[image: Macintosh HD:Users:dmiller:Desktop:Screen shot 2011-04-14 at 11.39.19 AM.png]_____________          _____________               _____________                 _____________             _____________
[image: Macintosh HD:Users:dmiller:Desktop:Screen shot 2011-04-14 at 11.38.54 AM.png]

                               [image: Macintosh HD:Users:dmiller:Desktop:Screen shot 2011-04-14 at 11.38.41 AM.png]
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9.  	Explain how the chromosomes of 2 parents combine to form the unique combination of chromosomes in a offspring through sexual reproduction.













STANDARD 7:  Genetics

1.	Who is the ‘Father of Genetics’?  What did he study?  What did he learn from his study?



2.	Explain why this picture shows the Law of Independent Assortment.

[image: Macintosh HD:Users:nctemp:Desktop:images.jpg]

3.	Explain why this picture shows the Law of Segregation and why it is important.

[image: Macintosh HD:Users:nctemp:Desktop:images-1.jpg]


4.	Explain what is meant by each genotype (allele combination), list how you would represent the genotype in a Punnett square (letters), and describe the phenotype that results from it.
	GENOTYPE
	DESCRIPTION (ALLELES)
	LETTERS (Use G)
	PHENOTYPE

	
Homozygous Dominant

	
	
	

	
Homozygous Recessive
	
	
	

	
Heterozygous

	
	
	













5.	Explain what is meant by each inheritance pattern, describe the phenotype that results from it and provide a specific example.
	INHERITANCE PATTERN
	DESCRIPTION
	POSSIBLE PHENOTYPES
	ACTUAL EXAMPLE

	
Codominace

	
	
	

	
Incomplete Dominance

	
	
	

	
Multiple Allelic Traits

	
	
	

	
Polygenic Traits

	
	
	

	
Sex-linked Traits

	
	
	




6.	Compete the following Punnett squares and calculate the probabilities of each genotype and phenotype.

	
	

	
	


(a)	Mom is homozygous dominant for her widow’s peak (hairline), 
but dad does not have a widow’s peak (Use the letter H.)  
	Genotypes:			Probability:



	Phenotypes:			Probability:

(b)	Mom is heterozygous for her ability to curl her tongue (T), but dad cannot
curl his tongue.

	
	

	
	


	Genotypes:			Probability:



	Phenotypes:			Probability:


(c)	Mom is a carrier for hemophilia (h) a sex-linked trait, dad does not have hemophilia.  
	Genotypes:			Probability:

	
	

	
	





	Phenotypes:			Probability:



7.	Using the pedigree below, label each individual with the correct genotype, determine what type of inheritance pattern is shown and explain how you came to that conclusion.

[image: Macintosh HD:Users:nctemp:Desktop:images.jpg]


8.	What does the following picture represent? What might happen if during this process a cell was exposed to radiation?


[image: Macintosh HD:Users:nctemp:Desktop:images-1.jpg]

9.	Compare the DNA strands in the diagram below, determine what type of mutation has occurred, explain what that means and classify it as either a point or frameshift mutation.
	DNA STRANDS
(ORIGNIAL/MUTATION)
	TYPE OF MUTATION
	DESCRIPTION
	POINT OR FRAMESHIFT

	
A-C-G-T-A-G-G-C-T-A-G-T-G-A-A

	
	
	

	
A-C-G-T-A-G-G-G-C-T-A-G-T-G-A

	
	
	

	
	
	
	

	
A-C-G-T-A-G-G-C-T-A-G-T-G-A-A

	
	
	

	
A-C-G-T-A-G-G-C-A-G-T-G-A-A-T

	
	
	

	
	
	
	

	
A-C-G-T-A-G-G-C-T-A-G-T-G-A-A

	
	
	

	
A-C-G-T-A-G-G-C-T-A-T-T-G-A-A

	
	
	



10.	When are mutations passed to the offspring?  When are mutations not passed to offspring? 




11.	What is cancer and how does it occur?	 




12.	The following pictures shows cancer growth in the large intestine.  Why would researchers study mitosis to find the cause of cancer?

[image: Macintosh HD:Users:nctemp:Desktop:images-2.jpg]

STANDARD 8:  Evolution

1.	Give a description of each type of structure in the chart below and give an example of each.
	STRUCTURE TYPE
	DESCRIPTION
	EXAMPLE

	
Homologous

	
	

	
Analogous

	
	

	
Vestigial

	
	




[image: 11_homologous_limbs]2.	What type of structure is does the illustration represent?
		a.  homologous
		b.  analogous
		c.  vestigial




3.	Refer to the cladogram to the right.  What traits do amphibians and rodents share?
[image: :cladogram.gif]	1.
	2.
3.


4.	Refer to the cladogram to the right.  Which is more closely related to crocodiles? (rodents or birds)  
Explain.

5.  	Fill-in the chart below with the characteristics that identify organisms in that kingdom.
	KINGDOM
	TYPE OF CELL
(Prokaryotic or Eukaryotic)
	NUMBER OF CELLS
(Unicellular and/or Multicellular)
	ENERGY SOURCE
(Autotroph or Heterotroph)

	Plant

	
	
	

	Animal

	
	
	

	Fungi

	
	
	

	Protista

	
	
	

	Archebacteria

	
	
	

	Eubacteria

	
	
	


6.	List the eight modern levels of taxonomic organization in order from the group with the largest numbers of organisms to the group which is most specific and has only one kind of organism in it.Most General

	__________________________

		__________________________Most Specific

	
			__________________________
	
				_________________________
	
					________________________
	
						_______________________
	
							_______________________
	
								_________________________
	
7.	Using the amino acid sequences, determine which 2 organisms are most closely related and explain how you came to that conclusion.Penguin Amino Acid Sequence:
MET-PRO-VAL-ASP-ASP-THR-TYR-PHE-GLU
Bat Amino Acid Sequence:
MET-PRO-VAL-THR-TYR-PHE-LEU-ASP-ASP
Human Amino Acid Sequence:
MET-PRO-VAL-THR-TYR-PHE-GLU-ASP-ASP
Alligator Amino Acid Sequence:
MET-PRO-VAL-ISO-ARG-PHE-LEU-GLU-ASP











8.	Give a description of each driving force behind natural selection in the chart below and give an example of each.
	DRIVING FORCE
	DESCRIPTION
	EXAMPLE

	Production of larger numbers of offspring
	
	

	Ability to compete

	
	

	
Genetic Variation

	
	

	Non-Random Mating

	
	


9.	How would the gene pool of a species be affected to the following responses to environmental changes?
	RESPONSE
	EFFECT ON GENE POOL

	
Migration

	

	
Adaptation

	

	
Death

	



10.  	The Process by which different species evolve similar traits due to the environment they live in is called _____.
	a.  Convergent Evolution
	b.  Divergent Evolution

11.  A process where related populations become less and less alike to fit into different parts of the environment.
	a.  Convergent Evolution
	b.  Divergent Evolution

12.  What type of isolation results in a population of rabbits that evolve in a different way than the same species that has been allowed to migrate over a large area?


13.	Who is the “Father of Evolution”? _________________________________

14.	Organisms that are better adapted to their environment survive, mate, and pass on their DNA best describes _____.
		a.  Darwin’s Theory of Evolution by means of Natural selection
		b.  Lamarck’s Inheritance of Acquired Traits
		c.  Mendel’s Theory of Evolution by means of Independent Assortment

15.	Why would a white rabbit be more fit than a brown rabbit in a snowy environment?



16.  Approximately how old is the Earth?

17.  Where is it believed that life began?

18.  Early life was most likely _____.
		a.  simple prokaryotic organisms like bacteria
		b.  complex eukaryotic organisms like animals

19.  How did oxygen get into the early atmosphere?
		a.  Animals exhaled the oxygen.
		b.  Gases from the sun created the oxygen in the atmosphere.
		c.  Photosynthetic organisms released oxygen as a byproduct of photosynthesis.
20.  Which best describes the endosymbiotic theory concerning eukaryote formation?
		a.  Eukaryotic cells may have evolved from prokaryotic cells that engulfed smaller prokaryotic cells for a beneficial relationship.
		b.  Prokaryotic cells may have evolved from eukaryotic cells that split.
		c.  Eukaryotic cells may have evolved from fungi that were sticky and stuck together.

21.  List 4 pieces of evidence to support the theory of evolution.
		a. _______________________________
		b. _______________________________
		c. _______________________________
		d. _______________________________
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