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1. Living organisms can be classified as prokaryotes or eukaryotes.  Which two structures are 
common to both prokaryotic and eukaryotic cells? 

 
A. Cell wall and nucleus 
B. Cell wall and chloroplast 
C. Plasma membrane and nucleus 
D. Plasma membrane and cytoplasm 

 
2. Which statement best describes a difference between prokaryotic cells and 

eukaryotic cells? 
 
A. The presence of both DNA and ribosomes in prokaryotic cells indicates that they are more 

complex than eukaryotic cells. 
B. The larger size of prokaryotic cells indicates that they are more complex than eukaryotic 

cells. 
C. The presence of membrane-bound organelles in eukaryotic cells indicates that they are more 

complex than prokaryotic cells.  
D. The larger size of eukaryotic cells indicates that they are more complex than prokaryotic 

cells. 
 

3. Which characteristic is shared by all prokaryotes and eukaryotes? 
 

A. Ability to store hereditary information 
B. Use of organelles to control cell processes 
C. C. Use of cellular respiration for energy release 
D. Ability to move in response to environmental stimuli 

 

 
 

4.  
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1.Eukaryotic cells have a true nucleus, bound by a double membrane. Prokaryotic cells have no nucleus. The purpose of the nucleus is to sequester the DNA-related functions of the big eukaryotic cell into a smaller chamber, for the purpose of increased efficiency. This function is unnecessary for the prokaryotic cell, because its much smaller size means that all materials within the cell are relatively close together.2.Eukaryotic DNA is complexed with proteins called "histones," and is organized into chromosomes; prokaryotic DNA is "naked," meaning that it has no histones associated with it, and it is not formed into chromosomes. Though many are sloppy about it, the term "chromosome" does not technically apply to anything in a prokaryotic cell. A eukaryotic cell contains a number of chromosomes; a prokaryotic cell contains only one circular DNA molecule and a varied assortment of much smaller circlets of DNA called "plasmids." The smaller, simpler prokaryotic cell requires far fewer genes to operate than the eukaryotic cell. 3. The cytoplasm of eukaryotic cells is filled with a large, complex collection of organelles, many of them enclosed in their own membranes; the prokaryotic cell contains no membrane-bound organelles which are independent of the plasma membrane. This is a very significant difference, and the source of the vast majority of the greater complexity of the eukaryotic cell. There is much more space within a eukaryotic cell than within a prokaryotic cell, and many of these structures, like the nucleus, increase the efficiency of functions by confining them within smaller spaces within the huge cell, or with communication and movement within the cell.
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5. Which statement best describes an effect of the low density of frozen water in a lake? 
  

A. When water freezes, it contracts, decreasing the water level in a lake. 
B. Water in a lake freezes from the bottom up, killing most aquatic organisms 
C. When water in a lake freezes, it floats, providing insulation for organisms below. 
D. Water removes thermal energy from the land around a lake causing the lake to freeze. 

 
6. Which statement correctly describes how carbon’s ability to form four bonds makes it uniquely 

suited to form macromolecules? 
 

A. It forms short, simple carbon chains. 
B. It forms large, complex, diverse molecules 
C. It forms covalent bonds with other carbon atoms 
D. It forms covalent bonds that can exist in a single plane 
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Both are enclosed by plasma membranes, filled with cytoplasm, and loaded with small structures called ribosomes. Both have DNA which carries the archived instructions for operating the cell. And the similarities go far beyond the visible-physiologically they are very similar in many ways. For example, the DNA in the two cell types is precisely the same kind of DNA, and the genetic code for a prokaryotic cell is exactly the same genetic code used in eukaryotic cells.



 
 
 

8. Carbohydrates and proteins are two types of macromolecules.  Which functional characteristic 
of proteins distinguishes them from carbohydrates? 

 
A. Large amount of stored information 
B. Ability to catalyze biochemical reactions 
C. Efficient storage of usable chemical energy 
D. Tendency to make cell membranes hydrophobic. 

 

 
  

7. 
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10. Substance A is converted to substance B in a metabolic reaction.  Which statement best 
describes the role of an enzyme during this reaction? 

 
A. It adjusts the pH of the reaction medium. 
B. It provides energy to carry out the reaction 
C. It dissolves substance A in the reaction medium. 
D. It speeds up the reaction without being consumed. 

 
11. A scientist observes that, when the pH of the environment surrounding an enzyme is changed, 

the rate the enzyme catalyzes a reaction greatly decreases.  Which statement best describes 
how a change in pH can affect an enzyme? 

 
A. A pH change can cause the enzyme to change its shape. 
B. A pH change can remove energy necessary to activate an enzyme. 
C. A pH change can add new molecules to the structure of the enzyme 
D. A pH change can cause an enzyme to react with a different substrate. 
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12. Using a microscope, a student observes a small, green organelle in a plant cell.  Which energy 
transformation most likely occurs first within the observed organelle? 

 
A. ATP to light 
B. Light to chemical 
C. Heat to electrical 
D. Chemical to chemical 

 
13. Photosynthesis and cellular respiration are two major processes of carbon cycling in living 

organisms.  Which statement correctly describes one similarity between photosynthesis and 
cellular respiration? 
 
A. Both occur in animal and plant cells 
B. Both include reactions that transform energy 
C. Both convert light energy into chemical energy 
D. Both synthesize organic molecules as end products. 

 
14. A protein in a cell membrane changed its shape to move sodium and potassium ions against 

their concentration gradients.  Which molecule was most likely used by the protein as an energy 
source? 

 
A. ATP 
B. ADP 
C. Catalase 
D. Amylase 

 

  
 

15

. 
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Light energy is converted into chemical energy by using light energy to combine inorganic molecules (carbon dioxide & water)into an organic molecule (glucose) and the "waste product" Oxygen. Some energy will be lost as heat. 
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Converts the chemical energy in food (glucose) into another form of chemical energy (ATP) that the cell can utilize more readily by breaking the bonds of glucose,releasing its energy andcapturing and storing it in ATP. Some energy will be lost as heat. 



 

 
16. Carbon dioxide and oxygen are molecules that can move freely across a plasma membrane.  

What determines the direction that carbon dioxide and oxygen molecules move? 
 

A. Orientation of cholesterol in the plasma membrane 
B. Concentration gradient across the plasma membrane 
C. Configuration of phospholipids in the plasma membrane 
D. Location of receptors on the surface of the plasma membrane 

 
17. A sodium-potassium pump within a cell membrane requires energy to move sodium and 

potassium ions into or out of a cell.  The movement of glucose into or out of a cell does not 
require energy.  Which statement best describes the movement of these materials across a cell 
membrane? 

 
A. Sodium and potassium ion move by active transport, and glucose moves by osmosis. 
B. Sodium and potassium ions move by active transport, and glucose moves by facilitated 

diffusion. 
C. Sodium and potassium ions move by facilitated diffusion, and glucose moves by osmosis 
D. Sodium and potassium ions move by facilitated diffusion and glucose moves by active 

transport 
 

18. The rough endoplasmic reticulum and the Golgi apparatus work together in eukaryotic cells.  
What is one way that the rough endoplasmic reticulum assists the Golgi apparatus? 

 
A. It assembles nucleic acids from monomers 
B. It breaks down old, damaged macromolecules. 
C. It packages new protein molecules into vesicles. 
D. It determines which protein molecules to synthesize 

 
 
 
 
 

matcli
Typewritten Text
The chemical equations are almost exactly opposites - the reactants for Photosynthesis are the products for cellular respiration and vice versa.Photosynthesis uses light energy and carbon dioxide and water to produce chemical energy (glucose) and oxygen as a waste product. Cellular respiration takes the chemical energy stored in glucose and releasesit by gradually breaking the bonds of glucose (works more efficiently with oxygen). Carbon dioxide and water are given off as waste products.



19. Which example is an activity that a fish most likely uses to maintain homeostasis within its 
body? 

 
A. Using camouflage to avoid predators 
B. Feeding at night to regulate body temperature 
C. Moving to deeper water to regulate metabolic wastes 
D. Exchanging gases through its gills to regulate oxygen levels. 
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Na-K pump.Pumps 3 Na+ out and 2 K+ ions in using ATP to power it.It is a form of active transport.

matcli
Typewritten Text
There is a carrier protein called the Na-K pump. 3Na+ inside the cell attach to it and a phosphate group from ATP converts to ADP to power the pump to carry the 3 Na+ out of the cell. Once done 2K+ attach to the protein pump and are carried into the cell.



 
20. Which statement best describes the phase of the cell cycle shown? 

 
A. The cell is in prophase of mitosis because the number of chromosomes has doubled. 
B. The cell is in prophase 1 of meiosis because the number of chromosome has doubled. 
C. The cell is in telophase of mitosis because the cell is separating and contains two copies 

of each chromosome. 
D. The cell is in telophase of meiosis because the cell is separating and contains two copies 

of each chromosome 
. 

21. Mitosis and meiosis are processes by which animal and plant cells divide.  Which statement 
best describes a difference between mitosis and meiosis? 

 
A. Meiosis is a multi-step process 
B. Mitosis occurs only in eukaryotic cells 
C. Meiosis is used in the repair of an organism 
D. Mitosis produces genetically identical daughter cells. 
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The sodium potassium pump is a form of active transport that requires the cellto use energy (ATP)to pump 3 sodium ions out and 2 potassium ions into the cell.It moves these ions against the concentration gradient. Diffusion, osmosis and facilitated diffusion are all forms of passive transport that does not require cellular energy. They move down or with the concentration gradient. Diffusionmoves carbon dioxide and oxygen. Osmosis moves water and facilitated diffusionmoves large molecules such as glucose and protein.
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Anaphase I of meiosis - the tetrad of homologous chromosomes that were at the center of the cell separate and move to opposite ends.  In Anaphase II of meiosis the chromosomes separate at the centromere and thesister chromatids separate(now called chromosomes)and move to opposite ends.  Anaphase of mitosis is much like Anaphase II of meiosis. The chromosomes that were lined up at the equator separate also at the centromere and the sister chromatids separate and move to the oppositeends of the cell.
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If during meiosis nondisjunction occurs, one of the resulting gameteswill have an extra chromosome and the other will be short a chromosome.If either gamete is fertilized - all cells of the resulting organism willhave the mutation (an extra chromosome as in Patau syndrome with Trisomyof chromosome 13 or lack a chromosome) - this can be fatal at times.If during mitosis, nondisjunction occurs, only the cells produced will have the mutation. 



23. Which process helps to preserve the genetic information stored in DNA during DNA replication? 
 

A. The replacement of nitrogen base thymine with uracil 
B. Enzymes quickly linking nitrogen bases with hydrogen bonds. 
C. The syntheses of unique sugar and phosphate molecules for each nucleotide 
D. Nucleotides lining up along the template strand according to base pairing rules 

 
24. In a flowering plant species, red flower color is dominant over white flower color.  What is the 

genotype of any red-flowering plant resulting from this species? 
 

A. Red and white alleles present on one chromosome 
B. Red and white alleles present on two chromosomes 
C. A red allele present on both homologous chromosomes 
D. A red allele present on at least one of two homologous chromosomes. 

 

Genotypes Phenotypes 

ii  O 

IAIA, IAi A 

IBIB, IB i B 

I A I B AB 

25. Blood type is inherited through multiple alleles, including A, B, and O.  A child has type A blood.  
If the father has type AB blood, what are all the possible phenotypes of the mother? 

 
A. O or A 
B. A or AB 
C. A, B, AB 
D. O, A, B, AB 

 
26. Which statement describes a cell process that is common to both eukaryotic and prokaryotic 

cells? 
 

A. Both cell types carry out transcription in the nucleus 
B. Both cell types use ribosomes to carry out translation 
C. Both cell types assemble amino acids to carry out transcription 
D. Both cell types carry out translation in the endoplasmic reticulum 

 
27. The endoplasmic reticulum is a network of membranes within the cell, and it is often classified 

as rough or smooth, depending on whether there are ribosomes on its surface.  Which 
statement best describes the role of rough endoplasmic reticulum in the cell? 

 
A. It stores all proteins for later use. 
B. It provides an attachment site for larger 
C. It aids in the production of membrane and secretory proteins 
D. It stores amino acids required for the production of all proteins. 

 
28. A genetic mutation resulted in a change in the sequence of amino acids of a protein, but the 

function of the protein was not changed.  Which statement best describes the genetic mutation? 
 

A. It was a silent mutation that caused a change in the DNA of the organism. 
B. It was silent mutation that caused a change in the phenotype of the organism 
C. It was a nonsense mutation that caused a change in the DNA of the organism 
D. It was a nonsense mutation that caused a change in the phenotype of the organism 
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R= red alleles, W= white alleles, RW = roan (codominant red & white alleles)In order to get all roan offspring which is a heterozygous codominant trait, the white cow would have to be homozygous white WW and the red bull would have to be homozygous red RR. The cow can only produce gametes with a white allele(W)and the male bull can only produce gametes with a red allele (R). All offspring of a cross such as this(RRxWW) will be heterozygous roan colored(RW).
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Red and White are both dominant genes, which means that only one copy of the allele is needed to see that trait.  A Roan calf produced by a Red and White parent would have the genotype RW. Red(RR) x White(WW) = 100% Roan (RW). Roan is the mixed color, making the cattle look a light red in color from a distance.



 
 

30. Genetic engineering has led to genetically modified plants that resist insect pests and bacterial 
and fungal infections.  Which outcome would most likely be a reason why some scientists 
recommend caution in planting genetically modified plants? 
 

A. Unplanned ecosystem interactions 
B. Reduced pesticide and herbicide use 
C. Improved agricultural yield and profit 
D. Increased genetic variation and diversity 

 
31. In North America the eastern spotted skunk mates in late winter, and the western spotted skunk 

mates in late summer.  Even though their geographic ranges overlap, the species do not mate 
with each other.  What most likely prevents these two species from interbreeding? 

 
A. Habitat isolation 
B. Gametic isolation 
C. Geographic isolation 
D. Reproductive isolation 

 
32. A mutation occurs in the genes that code for coat color in deer.  Which change will most likely 

result from this mutation? 
 

A. A change in the selection pressures acting on coat color 
B. A change in the coat-color genes of deer predator species 
C. An increase in coat-color diversity in the population 
D. An increase in the number of genes for coat color in population 
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Two roan cattle whose genotypes are RW can produce gametes with a redallele (R)or a white allele (W). So the genotypic ratio would be 1RR:2RW:1WW and the phenotypic ratio would be 1red:2roan:1white.    R     WR   RR   RWW   RW   WW



 
33. The graphs illustrate change in a lizard population over time.  Which process most likely led to 

the change in the lizard population? 
 

A. Natural selection acting on a harmful trait 
B. Natural selection acting on a beneficial trait 
C. Natural selection acting on a dominant trait 
D. Natural selection acting on a recessive trait. 

 

 
34. The skeletons of mammalian forelimbs represent variation of structure that was present in their 

common ancestor.  What has most likely caused the variation in forelimbs? 
 

A. Changes in muscle structure 
B. Changes in the genetic codes 
C. Trait formation due to behaviors 
D. Development of vestigial structures 

 
35. Alveoli are microscopic air sacs in the lungs of mammals. Which statement best describes how 

the structure of the alveoli allows the lungs to function properly? 
 

A. They increase the amount of energy transferred from the lungs to the blood. 
B. They increase the flexibility of the lungs as they expand during inhalation. 
C. They increase the volume of the lungs, allowing more oxygen to be inhaled. 
D. They increase the surface area of the lungs, allowing efficient gas exchange. 
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This data suggests that rats, mice, and cows have a common ancestor, but that rats and mice have a more recent common ancestor than rats and cows do.  The greater the number of differences in a gene sequence, the older the common ancestor between two organisms likely is.
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Different organisms having similar genes is called homology.  This gene could be called a homologous gene, just like the arm bones of a human and a bird could be called homologous structures.  The similarities in this gene suggests that these organisms had a common ancestor who had this gene, and that these organisms descended from that ancestor.  Since these organisms lived in different environments, they evolved differently when acted upon by natural selection, which lead to differences in the gene sequence, and maybe the genes function.  (This would be similar to how mammals living in different environments have evolved different limb structures.)



 
 

 
37. A group of students measured a ten-square-meter section of a pond ecosystem and recorded 

observations. Which statement is a testable hypothesis? 
 

A. The frogs living in the pond represent a population 
B. Water is an abiotic component in the pond ecosystem 
C. If the fish are given more food, then they will be happier. 
D. If the frogs are startled, then they will jump into the water 

 
38. A researcher observing an ecosystem describes the amount of sunlight, precipitation, and type 

of soil present.  Which factors is the researcher most likely describing? 
 

A. Biotic factors in a forest 
B. Biotic factors in a tundra 
C. Abiotic factors in a prairie 
D. Abiotic factors in an ocean 
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This data is looking at monkey evolution.  It suggests that the common ancestor between a monkey and a rat is more recent than the common ancestor of a monkey and a mouse.  It does suggest that the  ancestors existed long ago, and were not very far apart.  This data says little about the relationship between mice and rats.�



 
39. A student wrote several observations in a field notebook.  Which term best classifies all of the 

student’s observations. 
 

A. Population 
B. Food chain 
C. Ecosystem 
D. Community 

40. A species of snapping turtles has a tongue that resembles a worm.  The tongue is used to 
attract small fish.  Which best describes the interaction between the fish and the snapping 
turtle? 

A. Predation 
B. Symbiosis 
C. Parasitism 
D. Competition 

 

 
 

41. Which sequence correctly describes the flow of energy between organisms in the marine food 
web? 

 
A. From seals to penguins to krill 
B. From whales to krill to small fish 
C. From sea birds to seals to penguins 
D. From small fish to penguins to seals. 

 
42. Which statement correctly describes how nitrogen in the soil returns to the atmosphere? 

 
A. Soil bacteria convert nitrates into nitrogen gas. 
B. Decomposers directly convert ammonium into nitrogen gas. 
C. Plants assimilate nitrites and convert them into nitrogen gas. 
D. Nitrogen-fixing bacteria in plant roots convert nitrates into nitrogen gas. 



43.  Agricultural runoff can carry fertilizers into lakes and streams.  This runoff can cause algae 
populations to greatly increase.  Which effect does this change in the algae population sizes 
most likely have on affected lakes and streams? 
 

A. An increase in water level 
B. An increase in water clarity 
C. A reduction in dissolved oxygen needed by fish and shellfish 
D. A reduction in temperature variations near the water’s surface 

 
44. A farmer observed that an increase in a field’s soil nitrogen content was followed by an increase 

in producer productivity.  What does this observation most likely indicate about the relationship 
between nitrogen and the producers in the field? 

 
A. Nitrogen was a biotic factor. 
B. Nitrogen was a limiting factor 
C. Nitrogen became a surplus resource 
D. Nitrogen became a selection pressure 
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One limiting factor for the moose population is predation. The moosepopulation will decrease as wolves prey upon moose. Predation woulddecrease the population.OROne limiting factor for the moose population is habitat destruction.Since the moose are on an island, if their habitat is destroyed oraffected, their population could decrease.OROther limiting factors could include shelter, natural disturbances,fresh water supply, food supply, and disease. These would all serve todecrease the moose population.
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The wolf population rapidly increased between 1975 and 1980 becausethere was an ample food supply. From about 1970–1975, the moosepopulation was at a high level. Because wolves prey upon moose, therewas an ample food supply to support a larger population of wolves.
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The moose population curve after 1994 would drop and then level offbetween 1,400 and 1,200 moose. Because the moose live on an island,there is a limited amount of resources available and the populationwould stabilize around its carrying capacity.OR• The moose population curve after 1994 would drop below 1,000 mooseif the wolf population increases. The increase of the wolf populationwould be due to the increased availability of moose, which would resultin a decline in the moose population.



 
 

 
46. Which statement best compares the energy transformations of photosynthesis and cellular 

respiration? 
 

A. Only photosynthesis uses oxygen to create energy. 
B. Only photosynthesis causes an increase in kinetic energy. 
C. Photosynthesis and cellular respiration both store energy in chemical bonds 
D. Photosynthesis and cellular respiration both require chemical energy to make food. 

 
 
 
 
 
 

 
 

47. . The diagram models how a poison bonds to the active site of an enzyme. Which function is the 
enzyme most likely unable to perform because of the attachment of the poison molecule? 
 
A. the release of stored chemical energy 
B. the donation of electrons to the substrate 
C. the supply of activation energy for a reaction 
D. the catalysis of the reaction with the substrate 

 
 
 

 
 

48. . The graph shows how the activity of an enzyme changes at different temperatures.  Which 
statement best describes what happens to the enzyme when the temperature of the reaction 
increases to 63°C? 

 



A. The enzyme is used up and the reaction stops. 
B. The enzyme begins to decrease the rate of the reaction. 
C. The enzyme continues to increase the rate of the reaction. 
D. The enzyme changes shape and can no longer speed up the reaction. 
 

 
 
 

49. . The diagram shows the movement of ions against a concentration gradient to an area of higher 
concentration. Which molecule provides the energy needed for this movement to occur in a cell? 
 
A. ATP  
B. mRNA 
C. protein 
D. lipid 
 
 

 

 
 
 

50. . Which component of this membrane contains a hydrophobic region and acts as the primary 
barrier to most foreign substances? 
 
A. protein 
B. cholesterol 
C. carbohydrate chain 
D. phospholipid bilayer 



 
 

51. The relative concentration of solute inside and outside a cell can cause water molecules to 
move across the membrane. Which phrase would be an alternate title to the diagram? 
 
A. Exocytosis in a Cell 
B. Active Transport in a Cell 
C. Osmosis Across a Membrane  
D. Facilitated Diffusion Across a Membrane 
 

Use the information below about a chemical discovery to answer 52 and 53. 
 
A scientist formed Chemical X in a laboratory. The material was then analyzed by other 
scientists. 

Molecular Structure 
of Chemical X 

 
 

52. . A researcher noticed that a similar CH2 molecular structure was also located in the plasma 
membrane of an animal cell. This CH2 molecular structure contained a negatively charged 
phosphate group. Which statement best describes the primary function of the CH2 and 
phosphate molecular structure located in the plasma membrane? 
 
A. It contains the genetic information needed for protein production. 
B. It catalyzes specific chemical reactions in the cytoplasm of a cell. 
C. It stores the energy that a cell needs to perform various life processes. 
D. It allows a cell to regulate the movement of materials into and out of a cell. 
 

53. Which type of organic molecule was most likely formed by the scientist in the laboratory? 
 
A. lipid 
B. protein 
C. nucleic acid 
D. carbohydrate 
 



 
54.  Proteins are a major part of every living cell and have many different functions within 

each cell. Carbohydrates also perform numerous roles in living things. 
 
 
Part A: Describe the general composition of a protein molecule. 
 

             Proteins are composed of amino acid molecules linked together by peptide de bonds.  
             C, H, N, S, and O are typical atoms that compose amino acids. 
 
 
 
 
Part B: Describe how the structures of proteins differ from the structures of carbohydrates. 
 
             The amino acids contain amino and carboxyl groups. Primary, secondary, tertiary, and    
             quaternary structures of a protein molecule are necessary for the protein to function correctly.  
             Interactions occur between amino and carboxyl groups of amino acids. Carbohydrates 
             are composed of C, H, and O. Monosaccharides are the building blocks of carbohydrates.  
             Two monosaccharides form a disaccharide. Many monosaccharides form a polysaccharide,  
             such as starch, cellulose, or chitin. 
 
 
 
 
Part C: Describe how the functions of proteins differ from the functions of carbohydrates. 
 
             Proteins function on as enzymes, anti bodies, and structural components. Carbohydrates  
             function in short-term energy storage (starch, glycogen) or structural components (chitin,  
             cellulose, glycogen). 




