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EOC Review
AMC (5.5.12 A 1) Relate the structure of molecules to their function in cellular structure and  metabolism.

1. The structure that is found in both plant cells and animal cells, and that is used to control the flow of materials into and out of the cell is the:

a. Cell membrane
b. nucleus
c. chloroplast
 d. centriole

Base your answer to question 2 on the following short paragraph:

Did you ever wonder how trees could grow so tall without falling down?  The trunk of a tree contains a rigid material called cellulose.  Cellulose is the main component of the cell walls of plant cells.  The cellulose supports the tree in much the same way that bones support you.

2. Complete the following analogy: Bone are to animals as

a. Cell walls are to animals

c. cell membranes are to plants

b. Chloroplasts are to plants

d. cell walls are to plans
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3. Water molecules are polar, with the 

a. oxygen side being slightly positive and the hydrogen side being slightly negative 

b. oxygen and hydrogen sides being slightly positive 

c. oxygen and hydrogen sides being slightly negative 

d. oxygen side being slightly negative and hydrogen side being slightly positive
4. What can the tree do that the beetle cannot do? 
a. Make its own food

b. Move from place to place

c. Produce offspring

d. Take in oxygen to burn food for energy

5. Which structure is found in the cells of both the maple tree and the beetle?

a. Cell wall

c. cell membrane

b. Chloroplast

d. centriole

6. Which structure is found in the cells of a maple tree, but not in the cells of a beetle? 

a. Nucleus


c. cell membrane

b. Vacuole


d. cell wall

7. Which of the following animal cells would most likely contain the greatest number of mitochondria?

a. Nerve


c. muscle

b. Blood


d. skin

8. Which of the following life processes is NOT defined correctly?

a. Cellular respiration: releasing the energy stored in food

b. Regulation: responding to changes in the environment

c. Reproduction: production of new individuals

d. Digestion: taking food (nutrients) into the body

9. The total of all chemical reactions that occur in an organism to maintain its stable internal environment is called:

a. Respiration

b. Metabolism

c. Homeostasis

10. Living things require sugar most directly for:

a. Growth

b. Development

c. Energy

d. Oxygen

11. Which of these nutrients is most directly used for the growth and repair of cells

a. Proteins 
b. Sugars
c. lipids
d. starches

12. Enzymes can best be described as:

a. Lipids



c. structural proteins

b. Functional proteins

d. carbohydrates

13. Which element is found in all nutrients that provide energy to an organism?

a. Sulfur


c. carbon

b. Nitrogen

d. phosphorus

14. Macromolecules:

a. Are essential to life

b. Can contain long chains of repeating subunits

c. Include organic compounds

d. All of the above
15. Proteins are composed of smaller subunits called:

a. Monosaccharides

b. Nucleic acids

c. Nucleotides

d. Amino acids

16.  Sugars are a type of 

a. Protein

b. Lipid

c. Carbohydrate

d. Nucleic acid

17. Proteins contain carbon, hydrogen, oxygen, and this element:

a. Potassium

b. Nitrogen

c. Zinc

d. Lithium

18. The cell membrane is mostly composed of 

a. Carbohydrates

b. Proteins

c. Oxygen

d. Lipids

19. Organisms are mostly made up of this compound

a. Carbon dioxide

b. Oxygen

c. Water

d. Sugars

20. Multicellular organisms grow when

a. Cells get larger

b. Cells multiply

c. Fat cells increase

21. A group of cells is called a

a. Tissue

b. Organ

c. Organ system

d. Organism

22. Lipids are used to store energy but they also

a. Are the main energy source

b. Act as enzymes

c. Create waterproof coverings

d. Make up DNA

23. A person maintains a high-carbohydrate diet for 2 months, eating absolutely no fat the whole time, At the end of the 2 months, the person discovered that his amount of body fat has actually increased.  Explain how this could be possible.

24. Nutritionists sometimes use the expression, “you are what you eat.” Give evidence to support this statement.

The chart below is based on the nutrition label from a popular snack food.  Use the information in this chart to answer questions 25-27.

	Nutrition Facts

	Serving size:
	28 g
	Dietary fiber:
	1 gram

	Total calories:
	150
	Sodium (Na): 
	190 mg

	Calories from fat:
	90
	Sugars
	0 grams

	Total fat:
	10 grams
	Protein:
	2 grams

	Saturated fat:
	3 grams
	Vitamin C:
	8% of daily req

	Total carbohydrates
	14 grams
	Iron (Fe): 
	2% of daily req.

	
	
	
	


25. What two minerals are provided by this food?

26. Based on the data in the chart, what evidence is there that this food is probably high in starch?

27. Which nutrient in this food is the main source of energy that can be stored?
VP(5.5.12A 2) Explain how plants convert light energy to chemical energy

Joseph’s aquarium contains water, fish, green plants, and a source of light.  He adds fish food daily.  He observes tiny bubbles forming on the leaves of plants.  He wonders how these bubbles were formed and what happens to them.  He also notices that when he leaves the light on for a longer period of time, the number of bubbles increases.

28. What gas is responsible for the bubbles formed on the leaves and how is this gas formed?

29. What might happen to the plants if the light was turned off for a long period of time?

30. The green  plants and the fish may be considered subsystems of the entire aquarium system.  Describe how these subsystems exchange gases, to the benefit of one another.

31. The fish take in the gas produced by the plant’s leaves.  Why do they need this gas?
32. Joseph performs a chemical test for starch on the plants’ leaves.  He repeats this test after the light has been turned off for a long time.  He discovers that there is starch in the leaves that were kept in the light, but no starch in the leaves that were left in the dark.

Which statement about these results is NOT valid?

a. Plants need light to make sugar during photosynthesis.

b. Plants can convert and store sugar as starch

c. Organisms can use starch as a source of energy.

d. Cellular respiration takes place only in the dark

33. Living things require sugar most directly for:

a. Growth

b.  Development

c.  Energy

d.  Oxygen

34. If a plant lost its ability to make starch, it would no longer be able to:

a.  Take in carbon dioxide

b.  Release oxygen gas

c.  Store extra sugars

d.  Photosynthesize

35. What chemical process may be described as the opposite of respiration?  In complete sentences (1 or more), explain your answer.

36. Trees take in one major gas, use it to make carbohydrates, and release a second gas during the process of photosynthesis.  Animals use the gas released by plants in their respiration cycle, and give off a different gas while exhaling.  Draw a cycle that links the intake and release of these two gases in the “lives” of plants and animals.  Describe what you have drawn in words.

37. What structure do certain cells contain that allow them to convert light energy into sugar?

38. What does the structure in question 37 above contain that allows the cells to do this   conversion?
VP(5.5.12A 3) Describe how plants (and other organisms) produce substances high in energy content that become the primary source of energy for life.

39. Given the following food web below, please label the different trophic levels for each organism (i.e. producer vs. consumer)
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40. Below is an example of an ecological pyramid, what is the significance of this pyramid? 
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41. In general, what percent of the available energy transfers  to the next trophic level?

42. The food web below shows some of the relationships that exist between organisms in a field and pond ecosystem.
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a. Write one or more paragraphs describing some of the relationships in this food web.  In your answer, be sure to:

a. Identify a carnivore from the food web (1)

b. Describe the complete path of energy from the Sun to that carnivore (1)

c. Explain why decomposers are necessary in this food web (1)

b. A significant decrease in the wolf population occurs.  After a period of one year, what change in the grass population would most likely be observed?

c. A farmer sprayed pesticides on a field next to the pond.  In three to four sentences, explain why, several years later, the fish population would contain higher pesticide levels than any other pond organisms would contain.

JS(5.5.12 A 4) Relate disease in humans and other organisms to infections or intrinsic failures of systems.

43. Many bacteria that enter the circulatory system are engulfed and destroyed by
a. phagocytic white blood cells 
b. pinocytic red blood cells 
c. plasma 
d. platelets 
44. Certain bacteria produce a chemical that makes them resistant to penicillin. Since these bacteria reproduce asexually, they usually produce offspring that
a. can be destroyed by penicillin
b. mutate into another species
c. are genetically different from their parents
d. survive exposure to penicillin
45. Many vaccinations stimulate the immune system by exposing it to
a. antibodies 
b. enzymes 
c. mutated genes
d. weakened microbes
46. The data in the graph below show evidence of disease in the human body.


[image: image2]
47. A disruption in dynamic equilibrium is indicated by the temperature change between points
a. A and B 
b. B and C 
c. C and D
d. E and F
Base your answers to questions 48 and 49 on the table below and on your knowledge
of biology.
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48. None of these volunteers ever had chicken pox. After the injection, there would most likely be antibodies to chicken pox in the bloodstream of
a. volunteers A and D, only
b. volunteers A, B, and D
c. volunteer C
d. volunteer D, only
49. Volunteers A, B, and D underwent a procedure known as
a. Cloning
b.  Vaccination
c.  Electrophoresis
d. Chromatography

50. Which statement describes the best procedure to determine if a vaccine for a disease in a certain bird species is effective?
a. Vaccinate 100 birds and expose all 100 to the disease.
b. Vaccinate 100 birds and expose only 50 of them to the disease.
c. Vaccinate 50 birds, do not vaccinate 50 other birds, and expose all 100 to the disease.
d. Vaccinate 50 birds, do not vaccinate 50 other birds, and expose only the vaccinated birds to the disease.
51. Which disease damages the human immune system, leaving the body open to certain infectious agents?
a. flu 
b. AIDS 
c. chicken pox
d. pneumonia
52. Which activity is not a response of human white blood cells to pathogens?
a. engulfing and destroying bacteria
b. producing antibodies
c. identifying invaders for destruction
d. removing carbon dioxide
53. Which of the following statements most accurately compares exotoxins and endotoxins?
a. Exotoxins are released by living bacteria, while endotoxins are released from dead bacteria.
b. Exotoxins are made of lipids and carbohydrates, while endotoxins are made of proteins.
c. Exotoxins are produced by Gram-negative bacteria, while endotoxins are produced by Gram-positive bacteria.
d. Exotoxins and endotoxins both release toxins steadily
54. What is the most effective weapon for fighting the spread of viral diseases?
a. antibiotics
b. antiviral drugs
c. vaccines
d. plenty of sleep and fluids
55. Which of the following is not a purpose of antiviral agents?
a.  to interfere with the synthesis of nucleic acids
b.  to interfere with the synthesis of viral capsids
c.  to work with antibiotics to destroy bacteria that viruses have invaded
d.  to increase the time a temperate virus remains in the lysogenic cycle. 
EVOLUTION

DWol 5.5.12 B1Explain that through evolution, the Earth’s present species developed from earlier distinctly different species.
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56. The diagrams at the right show the bones in the forelimbs of a 
human and a cat.  The similarities between these suggest that 
humans and cats…

a. Have identical genetic material

b. Have the same direct ancestor

c. Once shared a common ancestor

d. Evolved in the same habitat

57. All of the following can be used as evidence to support Darwin’s 
theory of evolution except
a. Similarity of chemicals in all living things

b. Distribution of species on Earth today

c. Shapes and structures of living organisms

d. Distributions of mountain ranges on  Earth’s surface.

58. The bones in the wing of a bat are similar to those in the wing of a bird.  What does this indicate about bats and birds?

a. Birds evolved from bats

b. Bats evolved from birds

c. Birds and bats share a common ancestor

d. Birds and bats can breed with one another.

59. Suppose a scientist suggests that humans are related to rabbits because the human appendix resembles the cecum of a rabbit.  The scientist is using evidence from

a. Fossils

b. Embryology

c. Comparative Anatomy

d. Comparative Biochemistry

60. A scientist comparing organisms in terms of biochemistry might analyze

a. Their DNA sequences

b. The stages of their embryos

c. The organs have similar uses

d. The shapes of the fossilized footprints
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The diagrams to the right show the embryos of three different vertebrate species.  It is thought that they provide proof of evolution based on similar


a. Size

b. Fossils

c. Structure

d. Molecules

Base your answers to the following three questions on the information below and on your knowledge of biology.  Use one or more complete sentences to answer each question.

In 1987, a group of scientists thought that they could use a better method to study human evolution.  Instead of studying bit and pieces of fossil remains, they decided to examine the DNA located in our cells’ mitochondria.  Unlike ordinary DNA – the genetic material in the nuclei of our cells that we get from both our parents – mitochondrial DNA (mtDNA) in our cells comes only fro the mother.  From one generation to the next, mtDNA never gets mixed with the DNA in the genes we get from our father.

The researchers collected mtDNA from women living in many parts of the world.  By studying the similarities and differences in the mtDNA of these women, the researchers were able to look back in time to study the origins of human history.  Their conclusion, which became the feature article in an issue of Newsweek magazine, was that the molecular evidence supported he idea that all humans alive today are the descendents of a single female who lived in Africa about 200,000 years ago.  Some people began to refer to this person as “Mitochondrial Eve.”

Since 1987, scientists have disagreed widely on the results.  Some scientists say that the computer program was not used correctly.  Others think that stronger evidence shows that humans evolved much earlier, and in several parts of the world, not only in Africa.  Another groups thinks that the main ideas are correct, but that Mitochondrial Eve lived even more recently, perhaps 150,000 years ago.  This kind of open discussion is what science is all about – questions are asked, answered, and then even more questions arise.

62. How is mitochondrial DNA different from ordinary DNA found in the cell nuclei?
63. Compare how these scientists used mitochondrial DNA with the way other scientists have used fossils.

64. Scientific research often produces some answers, and then even more questions.  How is this true about Mitochondrial Eve research?
DWil 5.5.12 B2  Explain how the theory of natural selection accounts for extinction as well as an increase in the proportion of individuals with advantageous characteristics within a species.

65. Migration, hibernation, and dormancy are all examples of:

a. Short-term changes in the environment

b. Seasonal changes in the environment

c. Physical adaptations to the environment

d. Behavioral adaptations to the environment

66. Birds that have adapted to live in a water environment would most likely have which of the types of feet shown below?

           a.                                              b.                                 c.                                d. 
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67. During a recent outbreak of West Nile virus – a disease that is transmitted by mosquitoes—government agencies asked citizens to drain and clean up areas of standing water.  Explain how the elimination of standing water can help reduce the population of mosquitoes, which are flying insects that live on land.  Use the picture below.



68. Which statement best illustrates a rapid biological adaptation that has actually occurred?

a. Pesticide-resistant insects have developed in certain environments

b. Scientific evidence indicates that dinosaurs once lived on land

c. Paving large areas of land has decreased habitat for certain organisms

d. The characteristics of sharks have remained unchanged over a long period of time.

69. The dotted line on the graph below represents the potential size of a population based on its reproductive capacity. The solid line on this graph represents the actual size of the population. Which statement best explains why the actual population growth is less than the potential population growth?
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a. Resources in the environment are limited.

b. More organisms migrated into the population than out of the population.

c. The birthrate gradually became greater than the death rate.

d. The final population size is greater than the carrying capacity.

70. What is the most probable reason for the increase in the percentage of variety A in the population of the species shown in the graph below?
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a. There is no chance for variety A to mate with variety B.

b. There is no genetic difference between variety A and variety B.

c. Variety A is less fit to survive than variety B is.

d. Variety A has some adaptive advantage that variety B does not have.

Free Response

Base your answers to questions 71 through 73 on the diagram below and on your knowledge of biology. The diagram shows an interpretation of relationships based on evolutionary theory. The letters represent different species.
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71. Explain why species B and C are more closely related than species A and C.
72. The diagram indicates that a common ancestor for species C and E is species
a. F

b. G

c. H

d. K
73. Which species are least likely to be vital parts of a present-day ecosystem?
a. A and E

b. C and D
c. E and J

d. B and F
74. A European species of rabbit was released on a ranch in Victoria, Australia. The species thrived and reproduced rapidly. The rabbits overgrazed the land, reducing the food supply for the sheep. The Myxoma sp. virus was used to kill the rabbits. The first time this virus was applied, it killed 99.8% of the rabbits. When the rabbits became a problem again, the virus was applied a second time. This time, only 90% of the rabbits were killed. When the rabbits became a problem a third time, the virus was applied once again, and only 50% of the rabbits were killed. Today, this virus has little or no effect on this species of rabbit. Explain what happened to the species of rabbit as a result of the use of this virus. You must include and circle the following terms in your answer.
a. Gene
b. adaptation or adapted 
c. variation     d. survival of the fittest

Reading Comprehension

In 1809, the French scientist, Jean Baptiste de Lamarck, presented the idea that adaptive traits that are developed by an organism could be inherited by their offspring.  For example, if an animal were to develop strong leg muscles from running fast, its offspring would, theoretically, inherit this useful trait.  According to Lamarck, this process would, over time, lead to the evolution of new species.  He called his explanation of evolutionary change “the inheritance of acquired characteristics.” (his theory was later disproved.)

A student wants to test Lamarck’s theory about the inheritance of acquired characteristics.  He constructs a maze in which mice must turn left to receive food.  After several tries, the mice learn to always make a left turn when in the maze.  After the mice breed, their offspring are placed in the same maze.  On entering the maze for the first time, some of the young mice turn left and some of them turn right.

75. What conclusion can best be drawn from these data? 

a. The learned behavior of the parents was inherited by their offspring

b. The learned behavior of the parents was NOT  inherited by their offspring

c. Only the mice that turned left inherited the learned behavior.

d. Only the mice that turned right inherited the learned behavior

76. The experiment is repeated several times with similar results.  Does this experiment support Lamarck’s theory about the inheritance of acquired characteristics?  Explain.
77. After many trials in the maze, the offspring learn to turn left.  What prediction can you make about the next generation of mice?  Explain. 

MULTIPLE CHOICE

78. Birds have light hollow bones that help enable flight.  This adaptation probably results from a
a) diet of worms and small seeds

b) series of genetic changes over a long period of time

c) single genetic mutation that occurred recently

d) behavior learned from their parents

Base your answer to question 78 on the paragraph below.

One of North America’s most beautiful and common butterflies is the orange and black monarch butterfly.  Due to a substance in the diet of the monarch caterpillar, the butterflies develop an unpleasant taste.  As a result, birds learn to avoid eating this species of butterfly.  Another butterfly, called the viceroy butterfly, does not have an unpleasant taste.  However the viceroy has evolved a color pattern that is very similar to that of the monarch.

79. Which best accounts for the evolution of the viceroy’s color pattern?

a) random selection always favors brightly colored butterflies

b) natural selection favored viceroys that resembled the monarchs.

c) Orange-and-black viceroy butterflies learned how to avoid birds.

d) Viceroy butterflies have learned how to change their wing color.

80. All of the following are challenges to the survival of a species except:

a. Overpopulation


c. environmental changes

b. Competition


d. adequate food supply

81. Some scientists think that dinosaurs were the ancestors of birds.  One fact that supports this theory is the similarity in the shapes of certain bones in birds and in dinosaurs.  This type of evidence is based on:
a. Geological similarities

c. comparative biochemistry

b. Comparative anatomy

d. comparative embryology

Study the diagram below, which illustrates the evolution of the modern horse.  Then answer question 8. 
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82. The information illustrated in the diagram is based on knowledge gained from:
a. Fossil records

b. Comparative biochemistry

c. Comparative embryology

d. Ancient legends

SF (5.5.12 C 1) Describe how information is encoded and transmitted in genetic material.

82. Humans have between 20,000 and 50,000 different proteins in their bodies.  To produce them, we must have between
a. 50 and 100 genes
b. 5,000 and 10,000 genes
c. 20,000 and 50,000 genes
d. 200,000 and 500,000 genes
83. In the diagram below, strands I and II represent portions of a DNA molecule.
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Strand II would normally include
a. AGC

b. TCG

c. TAC

d. GAT
84. In the diagram above, the circles represent

a. Hydrogen bonds.

b. Phosphate groups.

c. Deoxyribose molecules.

d. Nitrogenous bases.

Molecule 1 represents a segment of hereditary information, and molecule 2 represents the portion of a molecule that is determined by information from molecule 1.
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85. What will most likely happen if there is a change in the first three subunits on the upper strand of molecule 1?
a. The remaining subunits in molecule 1 will also change.
b. A portion of molecule 2 may be different.
c. Molecule 1 will split apart, triggering an immune response.
d. Molecule 2 may form two strands rather than one.
The type of molecule represented below is found in organisms.

                   
[image: image7]
86. Which statement correctly describes the sequence of bases found in this type of molecule?
a. It changes every time it replicates.

b. It determines the characteristics that will be inherited.

c. It is exactly the same in all organisms.

d. It directly controls the synthesis of starch within a cell.
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87. The diagram to the right shows what process?

a. digestion by enzymes

b. protein synthesis

c. energy production
d. replication of DNA

88. During the first step in the replication of DNA, the

a. double helix unwinds.

b. template is created.

c. subunits of DNA form pairs

d. double helix winds itself

89. After DNA replication, the new DNA molecules are

a. the reverse of the original

b. the mirror image of the original

c. identical to the original

d. completely different from the original

90. How many bases make up a codon?

a. One

b. Two

c. Three

d. Four

91. Different types of cells in the body probably have

a. different DNA and different proteins

b. the same DNA but different proteins

c. different genes but the same proteins

d. the same proteins and the same DNA

Consider the diagram below to answer the next two questions.
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92. What is molecule A?
93. Which molecules are represented by box B in the diagram above?

a. bases

b. proteins

c. amino acids

d. simple sugars
94. Researchers trying to identify the molecule of heredity at first thought protein were the best candidate because DNA seemed a molecule. Compare the structure of DNA and proteins to explain why they might have thought this.
95. “Dolly” is a sheep developed from an egg cell of her mother that had its nucleus replaced by a nucleus from a body cell of her mother. As a result of this technique, Dolly is

a. no longer able to reproduce

b. genetically identical to her mother

c. able to have a longer lifespan

d. unable to mate
96. Which statement best describes the result of some of the processes involved in genetic engineering?

a. They alter the arrangement of hereditary material.

b. They provide energy for mitosis and meiosis.

c. They are necessary for normal gamete formation.

d. They reduce variation in organisms that reproduce asexually.
97. The gene for the production of human insulin is inserted into certain bacterial cells. The offspring of these bacterial cells will most likely be able to

a. destroy pathogens

b. reproduce sexually

c. synthesize this hormone

d. form human tissue

98. To determine the identity of their biological parents, adopted children sometimes request DNA tests. These tests involve comparing DNA samples from the child to DNA samples taken from the likely parents. Possible relationships may be determined from these tests because the

a. base sequence of the father determines the base sequence of the offspring

b. DNA of parents and their offspring is more similar than the DNA of nonfamily members

c. position of the genes on each chromosome is unique to each family

d. mutation rate is the same in closely related individuals
LL(5.5.12 C 2) Explain how genetic material can be altered by natural and/or artificial means;

mutations and new gene combinations may have positive, negative, or no effect on

organisms or species.
99. The body cells of a cat contain 38 chromosomes.  Which statement also must be true?

a. The egg cells of a cat contain 19 chromosomes.

b. The sperm cells of a cat contain 19 pairs of chromosomes

c. The egg cells of a cat contain 38 chromosomes

d. The sperm cells of a cat contain 76 chromosomes

100. After exposure to X-rays, fruit flies sometimes produce offspring with unusual traits, such as white   eyes or short, useless wings.  This can best be explained by the effect of X rays on the 

a. Eyes and wings of the fruit flies

b. Genetic material of the fruit flies

c. Ability of the fruit flies to reproduce

d. Relationship between eye color and wing size

101. According to the question above, X-rays, must cause ______________.  

a. Fertilization    
b. diseases
c. mutations
d. adaptations

102. Genetic variation in a new generation of organisms could be the result of (circle all that apply)

a. Gene shuffling during sexual reproduction

b. Crossing over during meiosis

c. Asexual reproduction

d. Formation of recombinant chromosomes during meiosis

e. Mitosis

103. For each of the answers that you circled above, EXPLAIN HOW it contributes to genetic variation. 
104. How does the process of meiosis ensure that the number of chromosomes in the offspring remains the same as in the parents? (in other words, why doesn’t the chromosome number double each generation)  Write your answer in complete sentences.
Cancer is caused by mutations in the DNA.  However, it is not often passed directly from parent to child.  Imagine that a woman spends too much time sun bathing and develops a mutation in one of her skin cells that leads to skin cancer.  
105. Will her children be at risk for inheriting this mutation?  Explain why or why not. 
106. Assume now that a mutation occurs during meiosis in the same woman.  Does this increase the chances of her child being born with a mutation? 
107. Many people think having a “mutation” means the same as having a “disease”.  Explain why this is not true.  
108. Many things can cause mutations in the DNA.  List 4 well known mutagens.  
109. Can mutations be completely avoided with healthy living?  Why or why not? 


110. Which of the following is represented on a Punnett square?  Circle ALL that apply.  
a. The alleles that the female can pass on in her eggs
b. The alleles that the male can pass on in his sperm
c. The possible zygotes that can form during fertilization
d. The number of children with each trait that will be born.  
Gregor Mendel performed many experiments on pea plants to uncover some of the mysteries of genetics.  In his work he discovered that when a pure red plant is crossed with a pure white plant, the entire F1 generation is red.  Mendel’s interpretation of this data was that certain alleles can be “hidden” or “be masked” by others allowing the “stronger” gene to show up.  
111. This experiment provided evidence for Mendel’s ______________________: 
a. Law of segregation
b. Law of independent assortment
c. Principle of dominance
112. What term did Mendel use to describe the allele that is “hidden” by the other allele? 
113. What term did Mendel use to describe the “stronger” allele? 
114. Disease A runs in a family.  You decide to create a pedigree to trace the disease through the family and you notice that it seems to skip generations.  What does this tell you about the disease? 
115. Show the results Mendel would have seen if he had done an F1 cross and examined the F2 generation.  Include a Punnett square.  
116. Not all genes are dominant or recessive.  Alleles can also be incompletely dominant or co-dominant.  
117. What does the phenotype of the heterozygote look like when two alleles are incompletely dominant? 
118. What does the phenotype of the heterozygote look like when two alleles are co-dominant? 
A scientist studied the traits of an unusual looking insect.  She noticed that some of the insects had long antennae and some had short antennae.  She separated the insects into two groups based on their antennae size and allowed them to mate only within each group.  After the eggs were laid, the parent insects were removed and the eggs were allowed to develop.  In one group, all the offspring had short antennae.  In the other group, some offspring had long antennae, and some had short antennae.
119. Which trait is dominant, short or long antennae? Explain your reasoning.
120. In describing the parents, it would be safe to infer that
a. all those with long antennae were pure
b. all those with long antennae were hybrid
c. some of those with long antennae were hybrid
d. some of those with short antennae were hybrid
121. All the following steps could improve this experiment EXCEPT:
a. separating the insects to be mated as soon as they are hatched
b. feeding different diets to the long-antennae and short-antennae groups
c. maintaining a constant environment for both groups
d. repeating the experimental procedure several times.
122. Predict the results of a cross between a pure long-antennae insect and a pure short-antennae insect.

a. some of the offspring will have short antennae.
b. all of the offspring will have short antennae
c. some of the offspring will have long antennae.
d. all of the offspring will have long antennae.
TABLE 2 – Data collected from the F1 generation

	Genotype
	Phenotype
	Probability

	
	
	

	RR – Pure dom
	Red eyes
	25 or 25% or ¼

	Rr – hybrid dom
	Red eyes
	.50 or 50% or 2/4

	Rr – pure recessive
	White eyes
	.25 or 25% or ¼


123. According to table 2, what percentage of the fruit-fly offspring are likely to have red eyes, if the gene shows complete dominance? 
a. 25%

b. 50%

c. 75%

d. 100%



124. What fraction of all the red-eyed flies produced is pure for the trait?
a.  ½

b. 1/3

c. ¼

d. 2/3
125. Brown eyes are dominant over blue eyes in humans.  What is the likelihood of two blue-eyed parents having a brown-eyed child?


a. 0%

b. 25%

c. 50%

d. 100%
A chart that shows how a trait is passed from generation to generation within a family is called a pedigree.  Use the following pedigree to determine the genetic make-up of the individuals represented
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102. Individual 4 can best be described as:
a. brown-eyed male
c. blue-eyed male
b. brown-eyed female
d. blue-eyed female
103. Based on this pedigree, it would be safe to conclude that
a. blue eyes are dominant
  c. brown eyes are recessive
b. blue eyes are recessive
d. eye color is not inherited
126.  With regard to eye color, the genetic make-up of individual 2 can best be described as 
a. BB
b. Bb

c. bB

d. bb
127. If individual 6 is hybrid for eye color, what would be the chance of his next child having blue eyes?
a. 0%
b. 25%

c. 50%

d. 75%
128. Blood type in humans is determined by the interaction of two out of three possible alleles in each individual.  The three alleles are IA, IB and i (which represents the O allele).  The alleles interact as follows: 
i. IA is completely dominant to i.  

ii. IB is completely dominant to i.  

iii. IA is co-dominant with IB
129. What are the two possible genotypes of a person with type A blood? 
130. What blood type would a person have if their genotype were IAIB? 
131. Could a female with type A blood and a male with type B blood have a baby with type O blood?  Show a Punnett square to support your case.  
The following is a dihybrid cross between two heterozygous Tall and Yellow pea plants.

  
        TY             Ty               tY              ty

	TY
	TTYY
	TTTt
	TtYY
	TtYy

	         Ty
	TTYy
	TTyy
	TtYy
	Ttyy

	tY
	TtYY
	TtYy
	ttYY
	ttYy

	ty
	TtYy
	Ttyy
	ttYy
	Ttyy


132. Which fraction correctly shows how many offspring have a short phenotype?
a. 1/16
b. 3/16

c. 4/16

d. 8/16
133. Which genotype occurs most frequently in the offspring
a. TTYY
b. TtYy

c. Ttyy

d. ttYY
134. Feather color in chickens shows incomplete dominance. When a black rooster mates with a white hen, what is the most probable for the F1 generation?
a. 50% white, 50% black

c. 75% black, 25% white
b. 100% gray



d. 100% black
135.  If a gray rooster mates with a gray hen, what is the most probable ratio of colors in the offspring?
a. one black, two gray, one white

c. one black, three white
b. three black, one white


d. four gray
SF (5.5.12 C 3) Assess the impact of current and emerging technologies on our understanding of inherited human characteristics.

136. Recombinant DNA technology involves
a. creating new DNA from its molecular subunits.
b. selective breeding of animals with different DNA.
c. selective breeding of plants with different DNA.
d. removing pieces of DNA and putting them with other DNA.

137. The bacteria that are genetically engineered to produce insulin for people do so with genes that originally come from

a. other bacteria.

b. healthy cattle.

c. healthy humans.

d. chimpanzees.

138. Why do are bacterial cells useful in recombinant DNA technology?

a. They reproduce very quickly.

b. They reproduce very slowly.

c. They are almost identical to human cells.

d. They can be placed within the human body.

139. Genetic engineering has been used to improve crop varieties by

a. reproducing old genes for wild characteristics.

b. removing genes that cause them to get diseases.

c. inserting genes that make them disease-resistant.

d. adding animal genes that make them grow faster.

140. The diagrams below represent some steps in a procedure used in biotechnology.
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Letters X and Y represent the
a. hormones that stimulate the replication of bacterial DNA

b. enzymes involved in the insertion of genes into other organisms

c. hormones that trigger rapid mutation of genetic information
d. gases needed to produce the energy required for gene manipulation
Critical Reading 

Base your answers to the next three questions on the passage below and on your knowledge

of biology.
The number in the parenthesis ( ) at the end of a sentence is used to identify that

sentence.
They Sure Do Look Like Dinosaurs

When making movies about dinosaurs, film producers often use ordinary lizards and enlarge their images thousands of times (1). We all know, however, that while they look like dinosaurs and are related to dinosaurs, lizards are not actually dinosaurs (2).  Recently, some scientists have developed a hypothesis that challenges this view (3). These scientists believe that some dinosaurs were actually the same species as some modern lizards that had grown to unbelievable sizes (4). They think that such growth might be due to a special type of DNA called repetitive DNA, often referred to as “junk” DNA because scientists do not understand its functions (5).  These scientists studied pumpkins that can reach sizes of nearly 1,000 pounds

and found them to contain large amounts of repetitive DNA (6). Other pumpkins that grow to only a few ounces in weight have very little of this kind of DNA (7).  In addition, cells that reproduce uncontrollably have almost always been found to contain large amounts of this type of DNA (8).

141. State one reason why scientists formerly thought of repetitive DNA as “junk.” 
142. Which kind of cells would probably contain large amounts of repetitive DNA?

a. red blood cells

b. cancer cells

c. nerve cells

d. cells that are unable to reproduce

143. Write the number of a sentence that provides evidence that supports the hypothesis that increasing amounts of repetitive DNA are responsible for increased sizes of organisms. 
144. Thinking and Analyzing
Biological research has generated knowledge used to diagnose genetic disorders in humans. Explain how a specific genetic disorder can be diagnosed. Your answer must include at least:

• the name of a genetic disorder that can be diagnosed 
• the name or description of a technique used to diagnose the disorder 

• a description of one characteristic of the disorder 
KH(5.10.12 A1) Distinguish naturally occurring process from those believed to have been modified by human interaction or activity. 

(5.10.12 B 1) Assess the impact of human activities on the cycling of matter and the flow of energy through ecosystems.

145. Gases and particles released into the atmosphere by industrial activities of humans
a. can have a positive effect on the weather
b. have a harmful effect on the weather
c. are recycled in the atmosphere and have no effect on weather
d. are added to the atmosphere and may improve the weather.

146. John visited the city on a warm summer day.  He noticed that the air was hazy, and that his eyes and throat burned.  These conditions were probably caused by
a. an approaching storm

c. low clouds
b. smog



d. global warming

147. When scientists speak of the runaway “greenhouse effect, “ they are referring to the idea that 
a.  vegetables grown in a greenhouse do not taste as good as those grown outdoors

b.  the use of green paint on houses camouflages them from birds

c.  air pollution caused by human activities may lead to global warming

d.  ash from volcanic eruptions can cause cooler average temperatures

148.  The map shows a major industrial city and three lakes in the central US. Which lake is most likely to be affected by acid rain caused by pollution from the city? 


a. Lake A


c. Lake B


b. Lake C                   
d. all three lakes equally

Use the table below to answer question 7. 
Sources and percentages of air pollutants


	Source
	Percentage
	Source
	Percentage

	Transportation
	42
	Forest Fires
	8

	Fuel
	21
	Industrial processes
	14

	Solid waste disposal
	5
	Miscellaneous
	10


149. Create a pie graph that accurately represents (size of segments) the data above. 
150. What is the length of New Jersey?

a. 300 miles long

b. 150 miles long

c. 500 miles long

d. 50 miles long

151. Mr. Jason’s well has produced water steadily for the last 10 years.  However, during a recent drought, his well failed to produce water.  The most likely reason for this is:

a. All the water in the ground dried up

b. The local reservoir dried up

c. The lowering of the water table

d. The rising of the water table
152. Rain water can seep into the ground to become
a. Ground water

c. runoff

b. A lake


d. a marsh

153. If all the glaciers on Earth melted, the sea level would rise.  The surface area of the continents would then:
a. Increase


c. stay the same

b. Decrease

154. A large quantity of freshwater that is not available for use is located in
a. The oceans


c. the glaciers

b. Lakes



d. the ground

155. According to the diagram below, soil particles surrounded by pores filled with water represent the


a. Zone of aeration


c. water table

b. Zone of saturation


d. zone of mixed particles


156. On a rainy day in Clifton, NJ, Lisa watched water run down her driveway.  Assuming that the water did not evaporate, the water will most likely travel a path that will take it to the 

a. Mississippi River


c. Atlantic Ocean

b. Gulf of Mexico


d. Pacific Ocean

157. Most of the water that is considered usable by humans is located in

a. Oceans

            c. Glaciers

b. The Ground

d. Rivers, Lakes, and reservoirs

Our Freshwater Resources

 Water usage in the US steadily icreased from 1950 to 1980.  In the 1970s, federal and state laws were passed to regulate water usage and the disposal o pollutants such as sewage and industrial wastes.  The purpose of the laws was to clean up and protect reservoirs, lakes, rivers, and groundwater – our major water sources.  These laws have had some success.

Increases in water pollution are often directly related to human population increases.  Communities release sewage into rivers and lakes.  Factories bury chemicals in landfills and dump industrial wastes into nearby rivers.  Even individuals may dispose of old paint, motor oil, and cleaning chemicals in their garbage, which gets bruied in landfills that may leak and affect nearby rivers lakes and ground water supplies.  Study the following table; then answer questions 1-5

US Water Usage and Population Changes (1950 – 2000)

	Year
	Water Usage (bgallons/day)
	Population (millions)

	1950
	175
	151

	1955
	240
	

	1960
	255
	179

	1965
	300
	

	1970
	350
	203

	1975
	400
	

	1980
	420
	227

	1985
	370
	

	1990
	375
	249

	1995
	390
	

	2000
	400
	282


158. From 1950 unitl 1980, as the population of the US increased, the water usage

a. Increased

c. remained the same

b. Decreased

d. was not known

159. Federal and state laws regulating water usage were most successful in promoting conservation of water between the years:

a. 1950 and 1980


c. 1980 and 1985

b. 1970 and 1975


d. 1960 and 1970

160. Draw a graph which illustrates the relationship between water usage and population in the US from 1950 and 2000.  Create a 2 Y axis graph with the left Y axis showing water usage over time and the 2nd axis showing population over time.  Be sure to plot both lines on the same graph.

161. The average person in the US personally uses about 50 gallons of water each day for drinking, food preparation, cleaning and body care.  On the average, how many gallons of water does one individual in the US use in one year?

162. In the year 2000, there were 282 million people living in the US, using a total of 400 billion gallons of water per day.  Determine how many gallons of water are used for each person per day and explain why this figure is much higher than the 50 gallons mentioned in question 16.

Multiple Choice

163. A city is built at the foothills of a group of mountains.  Just below the city is a beautiful lake, and the lake eventually flows into the ocean.  Clouds form over the ocean and lake and move past the city up the side of the mountains until precipitations is released.  Considering the water cycle, and the slope of the land, where is the most likely location of polluted water?

a. On the mountains above the city

b. In the rain 

c. In the lake

d. In the clouds that form from the ocean and lakes

164. Mr. Collins purchased a house by a secluded lake in northern New Jersey in 1970.  At the time, there were only six houses by the lake.  Today, there are 52 houses by the lake.  Between 1970 and today, the water in the lake has most likely

a. Become more polluted

b. Become less polluted

c. Remains the same

165. Rainfall that reaches the earth’s surface can form lakes, form runoff (which eventually goes to the ocean or river), become groundwater (go into the ground) or be evaporated.  The largest percent of rainwater

a. Becomes ground water

b. Evaporates back into the atmosphere

c. Forms lakes

d. Runs off into rivers and oceans.

166. Wells are often dug to utilize clean water from underground sources.  Why is it best to dig your well at a depth below that of the lowest possible level of the water table?

167. In 1990, the river water upstream from a city showed few signs of pollution, while the water downstream showed a dangerously high level of pollution.  A graph that showed the distribution of the pollution in the river looked like this

168. What would a “post treatment” pollution line look like if the pollution action plan was highly successful?
169. What is the difference between a pond and a swamp?    A swamp and a marsh?

170. Question 165 lists four things that can happen to ground water.  How does soil type affect what happens to the rainwater?
171. Purification of water is essential to maintaining freshwater supplies for human usage.  Explain how the water cycle helps to purify water naturally.

172. Many scientists think humans have caused an increase in the size of the ozone hole by

a. burning fossil fuels

b. generating Carbon dioxide to raise atmospheric carbon dioxide levels

c. releasing large quantities of CFC’s into the atmosphere

d. All of the above
173. When organisms affect and are affected by other organisms in their surroundings and by the nonliving parts of their environment, it is called

a. ecology

b. disturbances of the ecosystem

c. interdependence

d. modeling

174. The rate at which trees produce sugars from photosynthesis is

a. biomass

b. gross primary productivity\

c. net primary productivity

d. comparative productivity

175. Food chains differ from food webs in that food chains

a. include more organisms than do food webs

b. include producers and consumers, while food webs include only consumers

c. depict only one line of energy transfer to a top consumer, while food webs depict all possible lines of energy transfer to the top consumer.

176. Habitat destruction, hunting and introduction of invasive species are top reasons for the mass extinction of species today. Which is the major cause of all three?

a. volcanic eruptions

b. human activities

c. global warming

d. secondary succession

177. Two sources of carbon dioxide released into the atmosphere in the carbon cycle are

a. photosynthesis and decomposition

b. cellular respiration and photosynthesis

c. combustion and transpiration

d. cellular respiration and combustion

178. Two components of the nitrogen cycle that produce ammonia are

a. nitrification and denitrification

b. nitrogen fixation and nitrification

c. nitrogen fixation and ammonification

d. ammonification and denitrification

179. Animals obtain nitrogen

a. through a mutualistic relationship with nitrogen fixing bacteria

b. from the proteins and nucleic acids in the organisms they consume

c. by absorbing nitrates and ammonia from the soil.

d. By absorbing nitrogen gas from the atmosphere.

180. Which practice will best protect the soil

a. removing excess trees from it

b. planting vegetation on it

c. allowing cattle to feed on the land

d. adding lots of chemicals to it
181. Acid rain forms when

a. carbon dioxide traps heat near Earth

b. ozone is depleted from the atmosphere

c. gases from fossil fuels combine with water droplets in the air

d. Chlorine is added to water

182. People can have a large negative impact on ecosystems when they

a. conserve natural resources

b. modify the environment

c. control the use of chemicals

d. pass laws to protect habitats
183. The flowchart below depicts some effects of human intervention on Earth’s ecosystems.  Complete the flowchart by writing appropriate responses in spaces a-f.
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