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AP Biology  SOHI   B. Rife

Sample Exam   Chap. 1,2,3, & 4

Name: _______________________ 

Section I

Instructions:

Read each question carefully before answering.  Use your time effectively, working as rapidly as you can without losing accuracy.  Do not spend too much time on questions that are too difficult.  Go on to other questions and come back to the difficult ones later if you have time.  Indicate all your answers to questions in section I on the separate answer sheet enclosed.

 1.  Rainforests are important areas for biological research because


a. they are extensive and occupy the largest area of Earth's terrestrial habitats


b. they have been among the most well known and extensively studied terrestrial habitats


c. they are home to a tremendous diversity of living organisms


d. physical and climatic conditions of the rainforest make it easy for researchers to conduct their research


e. all of these

 2.  Which of the following statements is (are) true of the Protista?


         1. All are "animal-like" in that they eat other organisms.


         2. They all obtain nutrition by breaking down food in the surroundings and then absorbing the nutrients.


         3. They include only single-celled organisms.


         4. They include the algae.


a. 1




d. 4


b. 2




e. Both 1 and 2


c. 3

 3.  Which of the following observations would provide the strongest evidence that the many different 
plants we call orchids are actually related to one another?


a. The flowers have the same shape of petals.


b. They all produce small seeds.


c. None of them can grow without the presence of a specific type of fungus.


d. They all have the same common ancestor.


e. They all attract insect pollinators.

 4.  Which of the following statements is not consistent with Darwin's theory of natural selection?


a. Individuals in a population exhibit variations, some of which are heritable.


b. Individual organisms change during their lifespans to better fit their environment, and these changes are heritable.


c. Factors in the environment result in some organisms having better reproductive success than others.


d. In a stable environment, individuals that reproduce successfully are likelier than other individuals to have offspring 

          that also reproduce successfully.


e. Natural selection can lead to the appearance of new species.

5. In order to determine the chemical make-up of salivary glands, a scientist uses a blender to grind up some salivary gland tissue.  

Although the resulting mixture contains all of the chemicals normally found in salivary gland cells, saliva is no longer being produced. The inability of this mixture to produce saliva illustrates


a. the reductionist nature of scientific research


b. the emergent properties of salivary glands


c. the evolving abilities of salivary glands


d. the connection between form and function


e. that the chemicals necessary for saliva production are missing from this mixture

 6.  Which of the following is (are) properties of life?


a. a precise structural organization


b. the ability to take in energy and use it


c. the ability to respond to stimuli from the environment


d. the ability to reproduce


e. all of these

7. The teeth of grain-eating animals (such as cows) are usually broad and ridged. This makes them suitable for grinding and chewing.  

Meat-eating animals (such as lions) have pointed teeth that are good for puncturing and ripping flesh. This illustrates


a. the emergent properties of teeth


b. the connection between form and function


c. a food web


d. that natural selection is not necessary in animals


e. how animals with certain specialized structures must adapt to the conditions in their environment

 8.  A(n) _____ is a portion of an atom which carries _____.


a. proton...a negative charge

d. proton...a positive charge


b. electron...a positive charge

e. electron...no electrical charge


c. neutron...a positive charge

 9.  The atom sodium contains 11 electrons, 11 protons, and 12 neutrons.  What is the mass number of sodium?


a. 0




d. 23


b. 11




e. 34


c. 22

10.  Typically, nitrogen atoms are composed of seven electrons, seven protons, and seven neutrons. An isotope of nitrogen could




a. be positively charged




b. be negatively charged


c. have more than seven electrons and more that seven protons


d. have more than seven each of electrons, protons, and neutrons


e. have more than seven neutrons

11. _____ are weak bonds that are not strong enough to hold atoms together to form molecules but are strong enough to form bridges 

between molecules.


a. ionic bonds



d. hydrogen bonds


b. covalent bonds



e. anionic bonds


c. polar covalent bonds

12. A pharmaceutical company hires a chemist to analyze the purity of the water being used in its drug preparations. 

If the water is pure, the chemist would expect to find


a. only molecules of H2O

d. H2O molecules, H+ ions, and OH- ions


b. H2O molecules and H+ ions

e. only H+ ions and OH- ions


c. H2O molecules and OH- ions

13. You've made a hot drink by dissolving a teaspoon of instant coffee and a teaspoon of sugar in a cup of hot water. 

Which of the following is true?


a. You've just prepared an aqueous solution.


b. The water is the solute portion of the drink.


c. The instant coffee and sugar are solvents.


d. The instant coffee and sugar dissolve because they have no electropositive or electronegative regions to repel 

the electro- positive and electronegative regions of the water molecules.


e. All of these

14.  Household ammonia has a pH of 12; household bleach has a pH of 13.  Which of the following statements is (are) true?


         1. Both of these substances are strong acids.


         2. The ammonia has 10 times as many OH- ions as the bleach.


         3. The ammonia has 10 times as many H+ ions as the bleach.


         4. A solution that could buffer the bleach and ammonia would remove excess OH- ions.


a. 1




d. 4


b. 2




e. Both 2 and 4


c. 3

15.  The hydrogen atoms of a water molecule are bonded to the oxygen atom by ____ bonds, whereas 


neighboring water molecules are held together by ____ bonds.


a. hydrogen...ionic


d. ionic...covalent


b. hydrogen...polar covalent

e. polar covalent...ionic


c. polar covalent...hydrogen

16.  The body uses atoms in different ways to accomplish different tasks.  For example, one portion of 
the body's calcium supply strengthens bones, whereas another portion combines with proteins to stimulate blood clotting after tissue injury. Which of the statements below provides the most 
logical chemical explanation of calcium's ability to perform such different functions?

         1. The bone contains calcium salts, which are less reactive than the calcium ions found in the 




blood.

         2. The calcium in blood is a more reactive form of the atom and therefore has fewer protons than 


the calcium in bone.

         3. There are many different isotopes of calcium. The most reactive isotope is found in the bone.

         4. The calcium in blood has a lighter atomic mass than the calcium in bone and is in a more 




reactive form.


a. 1




d. 4


b. 2




e. Both 2 and 4


c. 3

17.  Bases


         1. donate H+ ions to solutions


         2. accept H+ ions from solutions


         3. donate OH- ions to solutions


         4. accept OH- ions from solutions


a. 1




d. 4


b. 2




e. either 2 or 3


c. 3

18.  Medicines are often administered in pill form. In many cases, the active ingredient of the pill (the 


drug) is joined to another substance by _____. This forms a(n) _____, which is stable in the 



dry environment of a pill bottle but dissociates under the wet conditions of the digestive system 


to release the drug to the body.


a. ionic bonds...salt


d. covalent bonds...salt


b. hydrogen bonds...base

e. polar covalent bonds...acid or base (depending on the


c. ionic bonds...acid



drug)

19.  Propanol and isopropanol are isomers. This means that they have


a. the same molecular formula but different chemical properties


b. different molecular formulas but the same chemical properties


c. the same molecular formula and the same chemical properties


d. the same number of carbon atoms but different numbers of oxygen and hydrogen atoms


e. the same molecular formula, but propanol is the liquid form of the compound and isopropanol 



is the gaseous form

20.  Monosaccharides can be joined together by a process called dehydration synthesis. Which of the 


following statements is (are) true of this process?


a. One monomer loses a hydrogen atom and the other loses a hydroxyl group.


b. Electrons are shared between atoms of the joined monomers.


c. H2O is formed as the monomers are joined.


d. Covalent bonds are formed between the monomers.


e. All of these

21.  Cellulose differs from starch in that


a. the monomers of cellulose are held together by covalent bonds, whereas the monomers of 



starch are held together by hydrogen bonds


b. glycogen is formed by plants and cellulose by animals


c. most animals cannot break down cellulose, whereas starch is easily digested


d. starch is made of glucose monomers, whereas cellulose is made of fructose monomers


e. all of these

22.  Which, if any, of the following substances is not a lipid?


a. wax




d. anabolic steroids


b. cholesterol



e. all are lipids


c. cellulose

23.  A diet high in animal products may increase the risk for atherosclerosis. This is apparently due to 


the fact that most


         1. animal fats are saturated


         2. animal fats are hydrogenated oils


         3. animal fats are unsaturated


         4. animal products contain high levels of triglycerides


a. 1




d. 4


b. 2




e. both 1 and 4


c. 3

24.  Which of the following may be affected by changes in the secondary structure of a protein?


         1. shape of the protein


         2. function of the protein


         3. solubility of the protein in water


         4. the number of amino acids in the protein


a. 1




d. 4


b. 2




e. 1, 2, and 3


c. 3

25.  Which of the following factors can result in the denaturation of a protein?


a. heat




d. changes in salt concentration


b. changes in pH


e. all of these


c. chemicals that destroy hydrogen bonds

26.  Proteins differ from one another because


a. The peptide bonds linking amino acids differ from protein to protein


b. The sequence of amino acids in the polypeptide chain differs from protein to protein


c. Each protein contains its own unique sequence of sugar molecules


d. The number of nucleotides found each protein varies from molecule to molecule


e. The number of nitrogen atoms in each amino acid varies

27.  A molecule with the formula: C55H110O55 is probably a(n)


a. oil




d. protein


b. steroid



e. polysaccharide


c. wax

28.  The glucose produced by a plant is used to make the carbohydrate, proteins, fats, and nucleic acids 


of the plant. Which statement is true about the process of converting sugars into other 



molecules?


a. Glucose contains all of the elements needed to produce these other molecules.


b. Glucose contains all of the elements needed to produce the carbohydrates, but other elements 



must come from the soil if the plant is to produce fats, proteins, and nucleic acids.


c. Glucose contains all of the elements needed to produce the carbohydrates and fats, but other 



elements must come from the soil if the plant is to produce proteins and nucleic acids.


d. Glucose contains all of the elements needed to produce the carbohydrates and nucleic acids, but 



other elements must come from the soil if the plant is to produce proteins and fats.


e. None of these substances can be produced from glucose alone.

29.  A scientist wants to magnify a pollen grain 8000 times and examine the ridges and pores on its 



surface. Which of the following instruments would be best?


a. A transmission electron microscope


b. A scanning electron microscope


c. A transmission light microscope


d. A scanning light microscope


e. An inverted light microscope

30.  A cell is exposed to a substance that prevents it from dividing. The cell becomes larger and larger. 


This situation

         1. should present no problem to the cell since it can continue to perform all other necessary 




functions

         2. should present no problem to the cell because the surface area of the cell will increase as the 


volume of the cell increases

         3. will eventually be problematic since the cell's ability to absorb nutrients through its outer 




membrane will not keep pace with increasing cytoplasmic needs

         4. should be beneficial since the cell will be able to divert the ATP normally used for cell division 



to other processes


a. 1




d. 4


b. 2




e. both 1 and 2


c. 3

31.  You are told that the cells on a microscope slide are plant, animal, or bacterial. You look at them 


through a microscope and see cell walls and membrane-bound organelles. You conclude that the 


cells


a. are plant cells


d. could be either plant or bacterial


b. are animal cells


e. could be plant, animal, or bacterial


c. are bacteria

32.  A child is hospitalized for a series of chronic bacterial infection and dies despite heroic efforts.  At 


the autopsy, the physicians are startled to see that the child's white blood cells are loaded with 


vacuoles containing intact bacteria. Which of the following explanations could account for this 


finding?


a. A defect in the Golgi apparatus prevented the cells from processing and excreting the bacteria.


b. A defect in rough endoplasmic reticulum prevented the synthesis of the antibodies (defensive 



proteins) that would have inactivated the bacteria.


c. A defect in the cell walls of the white blood cells permitted bacteria to enter the cells.


d. A defect in the lysosomes of the white blood cells prevented the cells from destroying engulfed 



bacteria.


e. A defect in the surface receptors of the white blood cells permitted bacteria to enter the cells.

33.  Insulin is a protein that is produced by pancreatic cells and secreted into the bloodstream. Which 


of the following choices best describes the route of insulin from its production to its exit from 



the cell?


a. smooth ER, Golgi apparatus, transport vesicles, cell membrane


b. rough ER, lysosomes, transport vesicles, cell membrane


c. rough ER, Golgi apparatus, smooth ER, cell membrane


d. rough ER, transport vesicles, cell membrane


e. none of these

34.  A woman is having trouble becoming pregnant. Examination of her partner's sperm indicates that 


dynein arms are missing from the flagella in his sperm cells. A physician explains that this 



could interfere with fertility by


a. preventing the sperm from attaching to the egg cell


b. preventing the sperm from swimming to the egg cell


c. preventing the sperm from producing enough energy to power swimming


d. interfering with the attachment of the flagella to the sperm


e. interfering with the ability of the sperm to tolerate the acid conditions in the vaginal canal

35.  A drug that interferes with microtubule formation is likely to completely disrupt


         1. cell division



         3. the ability of sperm cells to move


         2. the amoeboid motion of a cell

         4. contraction of muscle cells


a. 1




d. 4


b. 2




e. 1 and 3


c. 3

36.  Which of the following processes would be most affected by a mutation that prevented cells from 


forming tight junctions?


a. the attachment of cells to the surrounding matrix


b. the direct flow of water and small molecules from one cell to another


c. the seepage of fluids from the inside of the digestive tract to the surrounding tissues


d. the attachment of the cytoskeleton to the inside of the plasma membrane


e. the attachment of the cell wall of one plant cell to the cell wall of another

37.  Which of the following is not a true statement about plant cell walls?


a. Plant cell walls consist of cellulose fibers embedded in a matrix of polysaccharides and 



proteins.


b. The cell wall of one plant cell is separated from the cell wall of another by a layer of sticky 



polysaccharides.


c. Plant cell walls are multilayered structures.


d. Plant cell walls protect plant cells by forming an impermeable layer around the cell.


e. Wood is primarily composed of plant cell walls.

38.  Chronic administration of a drug (such as a barbiturate or an antibiotic) may cause the liver to


a. produce additional smooth endoplasmic reticulum


b. increase the production of enzymes that detoxify the drug in question


c. increase the production of enzymes that break down certain other drugs or foreign substances


d. increase the body's tolerance to the drug


e. all of these

39.  Unlike animal cells, plant cells have _____ and _____.  Unlike plant cells, animal cells have 


_____.


a. large central vacuoles...cell walls...centrioles


b. centrioles...large central vacuoles...cell walls


c. large central vacuoles...cell walls...cell membranes


d. chloroplasts...cell walls...cell membranes


e. centrioles...cell walls...large central vacuoles

40.  Lysosomes


a. help to digest worn-out or damaged organelles


b. recycle materials within the cell


c. fuse with food vacuoles to expose nutrients to hydrolytic enzymes


d. can destroy harmful bacteria engulfed by white blood cells


e. all of these

Section II

Free - Response Section

Answering these questions provides an opportunity to demonstrate your ability to present your material in logical, coherent, and convincing English.  Your responses will be judged on the basis of accuracy and importance of the detail cited and on the appropriateness of the descriptive material used.  Specific answers are preferable to broad diffuse responses.  Illustrative examples and equations may be helpful.

Answers must be in essay form.  Outline form is NOT acceptable.  Labeled diagrams may be used to supplement discussion, but in no case will a diagram alone suffice.  It is important that you read each question completely before you begin to write.

41.  (#2  1991)   Carbon is a very important element in living systems.


a.  Describe the various characteristics of the carbon atom that makes possible 


     the building of a variety of biological molecules.


b.  Explain how reactions involving carbon-containing compounds can contribute 


     to the greenhouse effect.


c.  The following structures are examples of two different categories of biological


     compounds. Describe how each category of compounds is important to the 


     structure and function of living systems.

                    Category I               Category II

                            +NH3                                H         

                                                O 

                CH2                             +NH3 - C - C 

                                                O-  

                CH2                              CH2

                 O                               SH

                      O = P - O-   

                 O

                     CH2 - CH - CH2

                    O        O

                   C = O  C = O

                   CH2    CH2

                   CH2    CH2

                       CH2    CH2

                   CH2    CH2

                      CH2    CH2

                       CH2    CH2

                                            CH2    CH2

                       CH2    CH

                       CH2       CH

                   CH2          CH2

                       CH2            CH2

                       CH2                 CH2

                      CH3                 CH3          

42.  (#1  1984)  Describe the structure of a generalized eukaryotic plant cell.  Indicate the ways 



n which a nonphotosynthetic prokaryotic cell would differ in structure from this generalized 



eukaryotic plant cell.

43.  (#1  1988)  After an enzyme is mixed with its substrate, the amount of product formed is 



determined at 10 second intervals for 1 minute.  Data from this experiment are shown below.


Time (sec)


0
10
20
30
40
50
60


Product formed (mg)

0.00
0.25
0.50
0.70
0.80
0.85
0.85


Draw a graph of these data and answer the following questions.


a.  What is the initial rate of this enzymatic reaction?


b.  What is the rate after 50 seconds?  Why is it different from the initial rate?


c.  What would be the effect on product formation if the enzyme were heated to a temperature of 



100 °C for 10 minutes before repeating the experiment? Why?


d.  How might altering the substrate concentration affect the rate of the reaction? Why?


e.  How might altering the pH affect the rate of the reaction? Why?

44.  (#1  1985)  Discuss the chemical composition and configuration of enzymes and discuss the 



factors that modify enzyme structure and/or function.

AP Biology   CHS   B. Rife

Answer Key:  Sample Exam   Chap. 1,2,3, & 4

 1. C

 2. D

 3. D

 4. B

 5. B

 6. E

 7. B

 8. D

 9. D

10. E

11. D

12. D

13. A

14. C

15. C

16. A

17. E

18. A

19. A

20. E

21. C

22. C

23. E

24. E

25. E

26. B

27. E

28. C

29. B

30. C

31. A

32. D

33. A

34. B

35. E

36. C

37. D

38. E

39. A

40. E


