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For questions 1-4   

        A class was studying the effects of chemicals on the development of roots on bean (Phaseolus vulgaris) stems.  The stems were cut from the 10 day old seedlings before any branching had taken place.  The stems were suspended for 7 days in beakers containing a 3% solution of compound Q in water.  The length and number of roots formed were recorded in the table below>

Table 1

	
	Day 3
	Day 5
	Day 7

	# of roots in 3% solution Q
	6
	12
	17



	Average length in millimeters
	2
	3
	4




      In a second experiment, a new batch of 10 day old bean plants were exposed to a different concentration of compound Q for 7 days.  The length and number of roots formed are recorded below:

Table II

	
	Water
	1% Q
	2% Q
	3% Q
	4% Q

	# Roots
	1


	5
	12
	18
	3

	Average Length (mm)
	12
	4


	3
	3
	1


     In a third experiment, a new batch of stems was exposed to a 3% solution of compound X in water for 7 days.  The length and number of roots formed was recorded.

Table III

	
	Day 3
	Day 5
	Day 7

	# roots in 3% X
	0


	1
	2

	Average length (mm)


	-------
	1
	10


1.  In table III, no data were recorded for the length of the roots on plants after 3 days in compound X because:

A. the data was lost

B. there were no roots to measure

C. the roots were damaged

D. day 3 was used as a control

E. the values on days 5 and 7 were more meaningful

2.   The plants in 3% solution X responded most like those in 

       A.  water

       B.  1% Q

       C.  2% Q

       D.  3% Q

       E.  4% Q

3.   In the experiment summarized in Table II, the total length of root tissue produced is greatest in plants grown in

       A.  water

       B.  1% Q

       C.  2% Q

       D.  3% Q

       E.  4% Q

4.  The experiment reported in Table I could have best been improved by

A. testing more controls

B. counting an measuring roots on day 4

C. testing root development in water without solution Q

D. measuring the roots in centimeters

E. testing more species of plants

5.  Compared to the light microscope, the electron microscope has

A. greater resolving power

B. better color resolution

C. lower magnification power

D. a larger number of glass lenses

E. a more powerful light source

6.   All of the following are properties believed to have characterized the first living cells except

A. the ability to reproduce

B. hereditary code

C. ability to mutate

D. selectively permeable membrane

E. multicellularity

Questions 7 – 11 refer to the following experiment and results obtained

           Students removed fruit flies, Drosphilia melanogaster, from a large culture and exposed groups of them to different concentrations of a pesticide, as shown in Figure I.  After the exposure, the surviving flies were counted and those results are shown in Figure II.  The flies from each flask were then removed to a new culture flask and permitted to breed.  After the eggs were laid, the adult flies were removed.  When the offspring became adults, they were exposed to the same concentration of pesticide as their parents had been.  The results of this exposure are shown in Figure III.

Figure I          Fruit Fly Cultures in 5 different pesticide concentrations

                   .1%                      .3%                    .5%                     .7%                    .9%
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                               Figure II                                                                     Figure III
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7.  The data suggest that the effect of the pesticide on flies is 

A. Noticeable at all concentrations of the pesticide

B. Insignificant at concentrations of .1% or lower

C. Directly proportional to the concentration of the pesticide

D. Greater for the offspring than the parent generation

E. Insignificant if breeding takes place at higher temperatures

8.  The results of Exposure of the offspring to pesticides suggest that

A. Any increase in pesticide concentration results in a decrease in survival of the offspring

B. The offspring that were exposed to a .3% concentration had the same survival rate as the offspring exposed to a .7% concentration

C. The pesticide has no effect on offspring at concentrations of less than .9%

D. The pesticide has no effect on offspring at concentrations of more than .9%

E. The offspring that survived the exposure to the pesticide are sterile

9.   If 500 flies were removed from the original culture and exposed to a .4% concentration of the same pesticide, how many flies would be expected to survive?

A. 20

B. 60

C. 100

D. 300

E. 500

10.  The explanation of these results that is most consistent with current biological themes is that 

A. both parents and offspring acquired immunity to the pesticide as a result of the direct exposure

B. the parents gradually acquired resistance to the pesticide and passed it on to their offspring

C. flies that were naturally resistant to each concentration of pesticide produced the next generation of offspring

D. the flies exposed to .1% pesticide concentration are the ones that mated and produced the next generation

E. flies can acquire resistance only after they are exposed to the pesticide

11.  Which of the following explains how a favorable genetic trait can increase in frequency in a population?

A. Lamark’s principle

B. Natural selection

C. Adaptive radiation

D. Genetic recombination

E. Convergent evolution

12- 14 refer to an experiment in which a dialysis-tubing bag is filled with a mixture of 3% starch and 3% glucose and placed in a beaker of distilled water as shown below.

After three hours, glucose can be detected in the water outside the bag but starch cannot

[image: image4.jpg]2.+ Dy bing
g i

35 varh bod
3 g

Disited




12.  From Initial conditions and results described, which of the following is a logical conclusion?

A. The initial concentration of glucose in the bag is higher than the initial concentration of starch in the bag.

B. The pores in the bag are larger than the glucose molecules but smaller than the starch molecule

C. The bag is not selectively permeable

D. A net movement of water into the beaker occurred

E. The molarity of the solution in the bag and the molarity of the solution in the surrounding beaker are the same

13.  Which of the following best describes the conditons expected after24 hours?

A. The bag will contain more water than it did in the original conditon

B. The contents of the bag will have the same osmotic concentration as the surrounding solution

C. Water potential in the bag will be greater than water potential in the surrounding solution

D. Starch molecules will continue to pass through the bag

E. A glucose test on the solution in the bag will be negative

14.  If, instead of the bag, a potato slice were placed in the beaker of distilled water, 

 which of the following would be true of the potato slice?

A. It would gain mass

B. It would neither gain nor lose mass

C. It would absorb solutes from the surrounding liquid

D. It would lose water until water potential inside the cells is equal to zero

E. The cells of the potato would increase their metabolic activity

15-17 In a demonstration of trial and error learning, a pupil was given a puzzle consisting of 4 pieces of cardboard.  She was told to arrange them in the form of a letter L .  At the signal of another pupil who acted as a timekeeper, she worked at it until the pieces fitted together. [image: image14.jpg]LOCATION OF JUVENILE FISH
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       As soon as she finished, the time was recorded, the pieces were then scrambled and the same pupil attempted to put them together again.  This was done a total of ten times.  Graph A was then constructed.

15.  On Graph A, the greatest improvement is shown in the 

A. first trial

B. second trial

C. forth trial

D. sixth trial

E. tenth trial

 16  The straight line on graph A, after the eight trial indicates all of the 

                    following except that the pupil

A. was putting the pieces together as quickly as possible

B. could not improve any further

C. had learned the puzzle perfectly

D. gave up and made no more efforts to learn the puzzle

E. made no more errors in solving it

17.  The timekeeper, who had been watching the pupil, then attempted, again for a total of 10 times, to put the puzzle together.  These results are in Graph B.  Which of the following statements is true about the time-keepers performance?

A. He did the puzzle perfectly the first time

B. He learned the puzzle in less time than the first student

C. His fifth trial took less time than the fourth

D. He did the puzzle perfectly after the 6th trial

E. He did not time himself accurately

Questions 18-20 refer to the following breeding experiment, the purpose of which is to investigate inheritance in pea plants.

   Plants with Round Yellow Peas                 X              Plants with Wrinkled Green Peas

                                                                               (
F1                                          100% of Plants have Round Yellow Peas

                                                                                ( 

F2                                           272 Plants with Round Yellow Peas

                                                 87 Plants with Wrinkled Yellow Peas

                                                 94 Plants with Round Green Peas

                                                 30 Plants with Wrinkled Green Peas

18.  According to the data, how many genes control the 4 observed traits?

A. One                   B.   Two               C.   Three                D.  Four           E.  Eight

19.  The ratio of different types of F2 progeny is approximately

A.     1:1:1:1

B.     1:2:2:1

C.      2:2:2:1

D.      9:3:2:1

E.      9:3:3:1

20.  The two phenotypes for pea color result from

A.  sex linked genes

B. co dominant alleles

C. different genes on the same chromosome

D. different genes on different chromosomes

E. different alleles of the same gene

21-24

      A scientist is using an ampicilin- sensitive strain of bacteria that cannot use lactose because it has a nonfunctional gene in the lac operon.  She has two plasmids.  One contains a functional copy of the gene of the lac operon and the other contains the gene for ampicillin resistance.

      Using restriction enzymes and DNA ligase, she makes a plasmid containing both of these genes.  She adds a high concentration of the plasmid to a tube of the bacteria in a medium for bacterial growth that contains glucose as the only energy source.  This tube (+) and a control tube (-) ( the same bacteria but no plasmid) are both incubated under the appropriate conditions for growth and plasmid uptake.  The scientist then spreads a sample of each bacterial culture (+ and -) on each of the three types of plates indicated below

	
	Glucose Medium
	Glucose Medium with Ampicillin
	Glucose with Ampicillin and Lactose

	Bacterial Strain with Plasmid  (+)
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	Bacterial Strain with no Plasmid (-)
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21.  If no new mutations occur, it would be most reasonable to expect bacterial growth on which of the following plates?

A. 1 and 2 only

B. 3 and 4 only

C. 5 and 6 only

D. 4, 5 and 6 only

E. 1, 2, 3, and 4 only

22.  If the scientist had forgotten to use DNA ligase during the preparation of the recombinant plasmid, bacterial growth would have occurred on which of the following plates?

A. 1 and 2 only

B. 1 and 4 only

C. 4 and 5 only

D. 1, 2 and 3 only

E. 4, 5, and 6 only

	
	Lactose Medium
	Lactose with Ampicillin

	Bacterial strain with plasmid (+)


	[image: image22.jpg]® 4 ®) 4

‘mg caffeine mg caffeine

~ urine volume 3 urine volume ~ —>

(C)T A'(mT

mg caffeine mg caffeine

urine volume ~ —3> urine volume  ——>»

(E) T

mg caffeine -

urine volume  —3 ‘




#7


	[image: image23.png]GRAPH I: PERCENT OF WINGED APHIDS

- -

pPUANNOWOWO

\\v’,xv/\\ _,/\\_,— Blue Filter
- N~~~

O S L S N iy P

AP

~
= T —

N ~- ~—— Yellow Filter |
\/\/\/\/\_ Red Filter

DaysO 7 142128 7 142128 7 142128 7 142128

Percentage of Winged Aphids





#8



	Bacterial strain without

Plasmid (-)
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23.  If the scientist decided to use the cultures to perform another experiment as shown above, using medium that contain lactose as the only energy source, growth would most likely occur on which plates?

A. 10 only

B. 7 and 8 only

C. 7 and 9 only

D. 8 and 10 only

E. 9 and 10 only

24.  The scientist used restriction enzymes for what purpose in this experiment?

A. To make the plasmid small enough to transform cells

B. To make cuts in the plasmid DNA

C. To make the plasmid enter the cells

D. To enable the fragments of DNA to form covalent bonds

E. To enable the plasmid to recognize the bacterial cells

25-26 A group of 24 frogs was separated into two equal groups.  Group A was placed in an environment with a constant temperature of 2 ( C while group B was placed in an environment with a constant temp of 18( C..  Both groups were given equal amounts of  food at the start of the experiment and every 24 hours afterward.  Immediately before each daily feeding, the excess food from the previous feeding was removed and measured.  Thus, it was possible to measure the daily consumption of food by each group.  Each day, the frogs in each groups were checked for heartbeat and breathing rate.  At the end of the experiment, the following graphs were prepared.

[image: image6.png]5 20 25 30 3 4

10




[image: image7.png]



              Average Heart rate per minute                                      Average food Intake
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                                 Average Breathing Rate per minute

25.  What was the primary question that the scientist was probably studying in this experiment?

A. How do living things adapt to changes in temperature?

B. In what ways do frogs adapt to a change in temperature?

C. How much oxygen does each frog need when the temperature changes?

D. How much blood is circulated through the heart of a frog when the temperature changes?

E. How much food does a frog need?

26.  Under natural conditions in a pond environment, the frogs in Group A would most likely react to the lower temperature by

A. Reproducing

B. Hibernating

C. Hopping around more actively to keep warm

D. Seeking more insect prey

E. Increasing their kick reflex

27-29  The crystals of Phenylthiocarbimide (PTC) appear bitter to some people but tasteless to others.  When 855 people were tested for their ability to taste various concentrations of PTC, the accompanying graph was constructed.  Solution 1 contained 1.3 grams of PTC per 1,000 cubic cm, each subsequent solution had a concentration had a concentration ½ as strong as the one preceding it.
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27.  Of the choices given below, the ability to taste PTC was greatest for the solutions numbered

A. -1 and 1

B. 1 and 9

C. 5 and 13

D. -1 and 10

E. 2 and 10

28.  The greatest of number of people tasted the solution having a concentration of 

A. 5%

B. .5%

C. .05%

D. .005%

E. .0005%

29.  The ability to taste PTC is present in two thirds of Americans.  Genetically speaking , therefore, it appears to be a 

A. recessive trait

B. dominant trait

C. blended trait

D. linked trait

E. sex-linked trait

30-32  The graph below shows the changes in a wild sheep population introduced into Tasmania in the early 1800’s

30.  The type of population growth represented by the portion of graph line enclosed in the bracket is most accurately termed

A. stable

B. exponential

C. density dependent

D. arithmetic

E. decelerating

31.  The graph indicates that the sheep population is most likely

A. growing in excess of its carrying capacity, since fluctuations in population size occurred after 1850

B. headed for extinction because of the population explosion about 1930

C. regulated by density independent factors, because there appears to be about a 10 year cycle of sharp declines in size

D. shifting from a K selected strategy to an R selected strategy

E. stable after 1850 under the effects of density-dependent regulating factors

 32.  The dashed line on the graph represents the

A. maximum population size

B. average birth rate

C. biotic potential of the population

D. carrying capacity of the environment

E. point of maximum effect for density-independent factor

    33-35  The date in the graphs below represents the frequency with which juveniles and adults of a species of fish are found at different water temperatures.  Observations were made of several juveniles in a laboratory tank and of three tagged adults in a reservoir during the summer.
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33.  The purpose of the study is most likely to

A. determine the water temperature at which fish of this species spawn

B. determine the role of  fish of this species in the ecosystem

C. show that juveniles occur in smaller numbers than do adults of the species

D. demonstrate the effects of water temperature on the adult fish of this species

E. study the relationship between water temperature and habitat selection in fish of this species

34.  The most accurate conclusions to be drawn SOLELY from the graphs is that

A. adults of this species are found more frequently at 22( C than are juveniles

B. fish of this species are found most frequently in water at 20( C

C. the optimum temper for fish of this species is 25( C

D. the oxygen content of cold water is higher than that of warm water

E. the oxygen content of warm water is higher than that of cold water

35.  Which of the following statements about the result is true?

A. they are invalid, because the data show too much variation

B. They are invalid because part of the experiment was not done in a laboratory

C. They are inconclusive because too few fish were used

D. They are inaccurate because tanks with temperature gradients were used

E. They are improperly graphed because the dependent variable is on the horizontal (X) axis

36 – 39  the wet masses of freshly cut pieces of carrot, once cm on each side, were determined.  The carrot cubes were then placed in sucrose solutions of varying concentrations.  Two hours later, the size and mass of each of the carrot pieces was determined.  All data is recorded below:

	Solution Concentration
	Change in Mass (%)
	Change in Length (cm)

	.20M
	32.7
	.26

	.25M
	19.6
	.18

	.30M
	18.3
	.09

	.35M
	-0.1
	.01

	.40M
	-10.7
	.10

	.45M
	-22.3
	.19


36.  Which of the following is shown by the experiment

A. The effect of sucrose on the growth of carrot tissues

B. The effect of the movement of water on the mass of carrot cubes

C. The rate at which carrot cubes take up sucrose

D. The sucrose concentration in carrot tissues

E. The mineral content of carrot tissues

37.   The change in wet mass of the carrot cubes is most likely due to 

A.  plasmolysis

B. mitosis

C. active transport

D. osmosis

E. phagocytosis

38.  In this experiment, it is vital that the experimenter

A. fill all the test tubes to the same level

B. dry the carrot pieces before measuring their length

C. obtain the initial masses for each carrot

D. use the same sucrose concentration for each treatment

E. keep the temperature below 21( C throughout the experiment

39.  The data suggest a discrepancy in the recorded change in the mass in the solution with which molarity?

A.  .25M

B. .30M

C. .35M

D. .40M

E. .45M

     40 – 42  A group of students trained their pets to push a lever that released a treat.  The pets were two rats, a guinea pig, a hamster, and a ferret.  At the beginning of  the experiment, the students showed the pets the lever and helped them push it to retrieve the treat.    The students then conducted trials where they put each pet in a box with a lever and observed whether or not the pet pushed the lever to obtain the treat.  Between each of the trials, the students again showed the pets how to push the lever.  Once all the pets were successful at pushing the lever, students stopped re-showing them.  All data is shown below

	Trial #
	Rat 1
	Rat 2
	Guinea Pig
	Hamster
	Ferret

	1
	Unsuccessful
	Unsuccessful
	Unsuccessful
	Unsuccessful
	Unsuccessful

	2
	Unsuccessful
	Unsuccessful
	Unsuccessful
	Unsuccessful
	Success

	3
	Success
	Unsuccessful
	Unsuccessful
	Unsuccessful
	Success

	4
	Success
	Success
	Unsuccessful
	Success
	Success

	5
	Success
	Success
	Success
	Success
	Success

	6
	Success
	Success
	Success
	Success
	Success


40.  The type of behavior exhibited by the pets in this experiment is called

A. imprinting

B. instinctual behavior

C. habituation

D. conditioning or associative learning

E. a fixed action pattern

41.  Which of the following statements in supported by the data above?

A. the two rats both got the treat in trial 3

B. the guinea pig and the hamster both learned at the same rate

C. the ferret was the first of the pets to have a successful trial

D. the hamster did not like the treat he got

E. animals of the same species will perform equally well

42.  If, in trials 7, 8 and 9, the animals do not receive a treat when they press the lever, what is the best prediction of what will happen?

A. Some, or all, of the animals will not press the lever in trial 10

B. All of the animals would continue to press the lever indefinitely

C. The animals would try to destroy the lever

D. The ferret would eat the hamster

E. The ferret would be the last animal to stop pressing the lever

Questions 43-44 refer to the following sequence of nucleotides on an mRNA strand.

AAAGCGCUAGCUCUG
43.  What would be the nucleotide sequence on the strand of  tRNA that will associate with this mRNA?

A. TTTCGCGATCGACAC

B. UUUCGCGAUCGAGAC

C. CAGAGCUAGCGCUUU

D. CACAGCTAGCGCTTT

E. AAAGCGCUAGCUCUG

44.   The mRNA strand will travel

A. From the nucleus to the golgi apparatus

B. From the nucleus to the ribosomes

C. From the ribosomes to the cytoplasm

D. To find an amino acid

E. To the nucleus from the cytoplasm

48 – 48 refer to the following lab exercise

          Students were given 5 unknown solutions and asked to correctly identify them.  The solutions were: water, glucose syrup, a pure protein shake, salt water, and vegetable oil.  The students ran 4 tests..

            Silver Nitrate Test –turns a solution containing chloride Brown

            Sudan Test – turns a solution containing fats Red

            Biuret Test – turns a solution containing proteins Purple

            Benedict’s Test – turns a solution with monosaccharides Greenish Yellow

	Test
	Solution A
	Solution B
	Solution C
	Solution D
	Solution E

	Benedicts
	+
	-
	-
	-
	-

	Biuret
	-
	-
	+
	+
	-

	Silver Nitrate
	-
	+
	-
	-
	-

	Sudan
	-
	-
	-
	+
	-


45.  Solution B contains

A. Lipids

B. Nucleic acids

C. Chloride ions

D. Carbohydrates

E. Amino acids

46.  The correct identity of Solution A is

A. Water

B. Glucose syrup

C. Protein shake

D. Salt water

E. Vegetable oil

47  A student added a test reagent to solution and it turned red, what solution could it have been?

A. Protein shake

B. Vegetable oil

C. Salt water

D. Water

E. Glucose syrup

48.  A polymer of amino acids is called a

A. Monosaccharide

B. Polysaccharide

C. Triglyceride

D. Polypeptide

E. Nucleic acid

Questions 49 -50

      An investigator wants to use artificially created DNA fragments to synthesize the following 4 peptides, each of which contains  amino acids:

                                            I        Polyalanine

 II       Alanine-Valine-Methionine-Glycine

                                           III     Polymethionine

IV     Valine-Glycine-Alanine-Methionine

The following abbreviated code translation table is available to the investigator

                                Amino Acid                             mRNA Codons

                                  Alanine                                   UCA or UCG

                                   Valine                                     GUA or GUG

                                   Glycine                                    GGA or GGG

                                  Methionine                                    AUG

49  Which of the bases normally found in mRNA would be missing from the mRNA strand for peptide III?

A. Cytosine

B. Guanine

C. Adenine

D. Uracil

E. Thymine

50.  The sequence of bases in DNA that would direct the addition of Glycine into a polypeptide would most likely be

A. GGT

B. AGT

C. AGA

D. CCU

E. CCC

51 – 56   

         A young scientist studied the response of plant lice (aphids) to various wavelengths of light.  These small insects are parthenogenic.  They may be either wingless or winged, depending on environmental conditions, such as humidity, temperature, length of day, abundance of food, intensity of light,  and quality or color of light.   In this experiment, aphids were grown on nasturtitum plants that were covered with light filters of red, yellow, blue, or gray (the control).  The appearance of winged aphids is shown in Graph I, and the reproduction rate in Graph II                   .

51.   The greatest number of winged aphids was produced under the 

A. blue filter

B. gray filter

C. yellow filter

D. red filter

E. control filter

52.  Which of the following occurred under the yellow filter

A. there were fewer winged aphids than under the red filter

B. there were more winged aphids than under the gray filter

C. there were more winged aphids than under the blue filter

D. there were more winged aphids than under the red filter

E. there were more winged aphids than under the control filter

53.   Which of the following occurred under the red filter?

   A.  There were the fewest winged aphids and highest reproduction rate

           B.   There were the fewest winged aphids and lowest reproduction rate

           C.   There were the most winged aphids and highest reproduction rate

           D.  There were the fewest wingless aphids and highest reproduction rate

           E.   There were the most wingless aphids and lowest reproduction rate

54.   Reproduction was inhibited the most under the 

A. red filter

B. yellow filter

C. gray filter

D. blue filter

E. ordinary light 

55.  The number of wingless aphids was stimulated the most by both

                    A. blue and gray light

                    B. gray and yellow light

                    C.  yellow and red light

D. red and blue light

E. yellow and blue light

56.    The highest reproduction rate was stimulated by both

A. blue and gray light

B. gray and yellow light

C. yellow and red light

D. red and blue light

E. yellow and blue light

Questions 57 - 61  refer to an experiment designed to investigate the conditions under which paramecia grow.  Some were introduced into a nutrient rich water medium containing a ground up yeast tablet and kept at room temperature.  Use the following graphs to answer the questions.

57.  Which graph represents the growth

 of the paramecium over one month?

A. 1

B. 2

C. 3

D. 4

E. 5

58.  A similar group of paramecia 

was kept first in a refrigerator for a 

week and then at room temperature

 for two weeks.  Which graph 

represents their growth?

A. 1

B. 2

C. 3

D. 4

E. 5

59.   A predator protozoan, 

called Didinium, feeds on paramecia. 

 Which graph represents the effect of 

introducing a number Didinium into a 

growing culture of paramecia?

A. 1

B. 2

C. 3

D. 4

E. 5

60.  If more ground up yeast was added at weekly intervals, and wastes removed, which graph would represent the growth of the bacteria?

A. 1

B. 2

C. 3

D. 4

E. 5

61.  If an aerator was attached to bubble air throughout the paramecium culture, which two graphs might represent possible results?

          A.  1 and 2             B. 2 and 3          C. 2 and 4          D. 2  and 5           E.  3 and 5

Questions 62-64   Three different cell types were observed under the microscope.  The observations are summarized in the table below:

                                                        TABLE 1

	Cell Type
	Nucleus?
	Cell Wall?
	Chloroplast?

	A
	No
	Yes
	No

	B
	Yes
	Yes
	No

	C
	Yes
	Yes
	Yes


   The three cell types were grown in separate cultures, with plenty of oxygen and nutrients available.  Figure 1 shows their rates of growth.  At Time I, Oxygen was no longer available to the cells.

62.  Based on the information in Table 1, which of the following is the most likely classification of cell Type A?

       A.  Fungi

       B.  Plant

       C.  Bacteria

       D.  Animal

       E.  Protist                                    

FIGURE I

63.  Consider Figure 1.  Which of the following statements best describes the reason for the difference between the curves for cell Type B and Cell Type C?

        A.  B is unable to survive in the presence of oxygen, while C can ferment

        B.  The fermentation products of C are toxic to the cells and they are dying

        C.  B is an obligate aerobe while C is able to ferment

        D.  B is a facultative anaerobe, while cell type C is an obligate aerobe

        E.  C is an obligate aerobe, while B is an obligate anaerobe.

64.   Which of the following equations is Cell Type C able to run?

                            I         C6H12O6  +  6 O2   --------→  6 CO2  +  6 H2O  +  ATP

                          II          H2O  + light  --------→   O2   +  ATP  +  NADPH

  III          6 CO2  +  6 H2O  +  ATP  +  NADPH    -------→  C6H12O6
A. I only

B. II only

C. I and III only

D. II and III only

E. I, II, and III

Questions 65-68

       Acid rain is formed after the burning of fossil fuels releases compounds containing nitrogen and sulfur into the atmosphere.  Sunlight and rain bring about chemical reactions that convert these compounds into nitric acid and sulfur dioxide which then combine with water to produce acid rain, which typicaly has a pH of about 5.5.  The higher acidity of soil and water adversely affects many living organisms .  As the pH of the lake water falls, fish become ill and die.  Table I shows this data.

	pH of Lake
	Average Length of fish (cm)
	Average Mass of fish (g)

	7.5
	30
	454

	7.0
	28
	450

	6.5
	29
	453

	6.0
	25
	401

	5.5
	20
	288

	5.0
	17
	127

	4.5
	All fish dead
	All fish dead


 Mycorrhizal fungi, which form a mutualistic association with many plant roots, are particularly sensitive to the effects of acid rain.  These fungi facilitate the absorption of water and nutrients by the plant which in turn supplies sugars and amino acids to the fungi so it can survive.

65.  The effect of acid rain on fish size is best represented by which of the following graphs?

66.  The relationship between the fungi and the plants can be best described as 

        A. parasitism

        B. commensalism

        C. predator/ prey

        D. mutualism

        E. abiotisism

67.  If the pH of the soil were 7.0, what would be the effect on the fungi and plants?

A. The fungi would survive but the plant would be harmed

B. The fungi would be harmed but the plant would survive

C. The fungi and the plant would both be slightly harmed 

D. Neither the fungi nor the plant would survive 

E. Neither the fungi nor the plant would be harmed

68.  What is the best way to prevent the ecological damage caused by acid rain?

A. Stock the lakes with bigger fish so they can resist acid rain better

B. Reduce the amount of fossil fuels we burn

C. Supply plants with excess phosphorus and water

D. Supply fungi with excess sugars and amino acids

E. Add alkalines to soil and water to neutralize the acid rain

69. Fungi are classified as 

A. prokaryotic decomposers

B. eukaryotic producers

C. eukaryotic decomposers

D. eukaryotic autotrophs

E. prokaryotic consumers

The following refers to questions 70-73

      A seed cannot germinate until oxygen and water penetrate the seed coat.  An experiment was conducted to determine what effect water, heat, cold, and scarification had on the germination of seeds.  One seed type had a very hard seed coat, and the other had a moderately soft seed coat.  For 5 days prior to planting, seeds were either soaked in water, passed through the digestive tract of a Guinea pig (scarification), exposed to 100( F, exposed to 30( F, or left at ambient temperatures.  The seeds were then planted.  Every 5 days they number of seed sprouts from each treatment was counted and the data tables are below.

                               Seeds with Hard Coats :Cumulative % of Germinated seeds
	Treatment
	Day 5
	Day 10
	Day 15
	Day 20
	Day 25

	Water
	25%
	45%
	55%
	65%
	70%

	Heat
	15%
	25%
	45%
	50%
	55%

	Cold
	10%
	20%
	30%
	35%
	40%

	Scarification
	60%
	75%
	75%
	75%
	75%

	Ambient Temp
	15%
	30%
	50%
	60%
	60%


                               Seeds with Soft Coats :Cumulative % of Germinated seeds 
	Treatment
	Day 5
	Day 10
	Day 15
	Day 20
	Day 25

	Water
	5%
	7%
	7%
	9%
	10%

	Heat
	10%
	15%
	45%
	65%
	70%

	Cold
	10%
	15%
	35%
	40%
	40%

	Scarification
	2%
	3%
	3%
	4%
	4%

	Ambient Temp
	15%
	30%
	50%
	60%
	65%


Refer to the answers below for 70-72

A. Water

B. Heat

C. Cold

D. Scarification

E. Ambient 

70. During which treatment did the hard-coated seeds germinate the earliest? 

71. Which treatment caused the greatest soft-coated seed germination?

72. Which treatment served as the control for this experiment?

73. Which of the following statements is an acceptable interpretation of this data?

A. A seed cannot germinate unless it has been soaked in water

B. Exposing seeds to heat and cold increases germination rates the same

C. Angiosperms and Gymnosperms have different requirements for germination

D. Monocots and Dicots have different requirements for germination

E. Seeds with hard coats germinated better when they were scarified, but seeds with soft coats were too damaged by scarification to germinate.

Questions 74-76 refer to below

             Hemophilia is a disorder in which blood fails to clot.  John, a male hemophiliac, marries Jane, a normal woman, and together they have 4 children.

Two boys ( Mike and Mark) and two girls (Molly and Mary).  None of the children display hemophilia.  Mike, Mark, Molly, and Mary all marry normal individuals and have children.  None of Mike or Marks children display any signs of hemophilia, but the sons of Molly and Mary all display symptoms while their daughters do not.

74. Which of the following explains the reason that Mark, Mike, Mary and Molly do not show any signs of hemophilia while their dad, John is a hemophiliac?

A. Hemophilia is an X-linked disorder and John can only pass on his Y.

B. Hemophilia is an X-linked disorder and even though the female children received a hemophiliac X chromosome from John, Jane gave them a normal one.

C. Hemophilia is a Y linked disorder so cannot be displayed in females

D. Hemophilia is an Y linked disorder and Mark and Mike must have received an X chromosome from John

E. Hemophilia is an X-linked disorder, and even though Mark and Mike received a hemophiliac X chromosome from John, they received a normal one from Jane.

75. If one of Mike’s daughters marries a normal male, what is the probability that one of their children will display symptoms of hemophilia?

A. 0%                 B.   25%              C.   50%            D.   75%               E.   100%

76. Which of the following individuals are heterozygous for hemophilia?

A. John, Mark, and Mike

B. Mark, Mike, Molly, and Mary

C. John and Jane

D. Molly and Mary

E. Mark and Mike

For 77-79 refer to the graphs below.  Graph I shows the growth curve of Paramecium Aurelia and Paramecium caudatum cultured in separate dishes.  Graph II shows the growth curve when the two are in the same culture dish.  Similar conditions of food and all other requirements were provided in each case.


77. The population P Aurelia when cultured by itself, increase most rapidly

A. between days 0 and 2

B. between days 2 and 4

C. between days 4 and 6

D. between days 6 and 8

E. after 8 days

78. In Graph I, the most likely explanation for the fact that the population curves of both P Aurelia and P caudatum flatten out after an initial growth is that 

A. organisms of both populations are not longer reproducing

B. population sizes have reached maximum capacity in that environment

C. organisms of both populations have used up all the food

D. organisms of both populations are dying faster than they’re reproducing

E. oxygen required by the organisms for survival has been used up

79. The results in graph II are most likely the result of

A. Mutualism between the two species

B. Parasitism of one species by another

C. Competition between members of the same species

D. Toxic poisoning of one species after the first day

E. Commensalism between the two species

80-83 refer to the following experiment

             Diuretics are substances that help eliminate water from the body.  The effects of various substances were tested on several volunteers.  All volunteers had a mass of 70kg.  They drank nothing for 8 hours before the test, and urinated just prior to ingesting the test substance.  The 3 substances (water, caffeine, and salt were tested on separate days.  The results are shown in the tables below.

Table 1

	Volunteer
	Amt of caffeine ingested in 100 ml water
	ml urine collected after 1 hr

	A
	50 mg
	302 mg

	B 
	100 mg
	492 mg

	C
	150mg
	667mg

	D
	200 mg
	862 ml


Table 2

	Volunteer
	Amt of NaCl ingested in 100 ml water
	ml urine collected after 1 hr

	A
	.9 g
	201 ml

	B
	1.8 g
	162 ml

	C
	2.7 g
	125 ml

	D
	3.6 g
	82 ml


Table 3

	Volunteer
	Volume of Water ingested
	ml urine collected after 1 hr

	A
	100 ml
	230 ml

	B
	200 ml
	240 ml

	C
	300 ml
	252 ml

	D
	400 ml
	263 ml


80. The purpose of ingesting the plain water (table 3) was to 

A. Rehydrate the volunteers

B. Dissolve the substances

C. Act as a control

D. Flush out the kidneys

E. Act as a positive test substance

81. Based on the results in Table 2, if a volunteer were to ingest 4.5g of NaCl dissolved in 100 ml of water, predict the approximate urine volume 1 hour later.

A. 20ml         B.   30ml          C.  40 ml         D.  50ml          E.  60 ml

82. Which of the following substances could be classified as a diuretic?

I   Caffeine                  II Sodium                 III Water

A. I only

B. II only

C. I and II only

D. II and III only

E. I, II, and III

83.  Which graph best represents 

the change in urine volume after 

ingesting caffeine?                                

84 - 87 are based on the following experiment

               A volunteer was injected intravenously with several substances to determent the effect of each on normal body variables.  The results are shown in Table 1.  Assume that enough time was allowed between injections so that the substances do not interfere with each other.

TABLE 1

	Variable
	Baseline values
	After substance A
	After substance B
	After substance C
	After substance D

	Serum Ca++
	2.3 mmol/L
	2.3 mmol/L
	3.0  mmol/L
	2.3 mmol/L
	2.3 mmol/L

	Serum Na+
	135 mmol/L
	135 mmol/L
	136 mmol/L
	135 mmol/L
	147 mmol/L

	Serum Glucose
	5.6 mmol/L
	3.3 mmol/L
	5.6 mmol/L
	7.4mmol/L
	5.6 mmol/L


84. Based on the information in Table I, which is most likely substance B?

A. Calcitonin

     B.  Insulin

C. Parathyroid Hormone

D. Gluccagon

E. Aldosterone

85.  Based on the information in Table 1, which is most likely substance  A?

A. Glucagon

B. Aldosterone

C. Calcitonin

D. Parathyroid Hormone

E. Insulin

86.  Under what conditions would substance D be released normally?

F. Soon after a meal

G. When blood pressure is low

H. Between meals

I. When there has been limited intake of dietary Calcium

J. When dietary calcium is in excess

87. All of the following variables are significant EXCEPT

A. the change in serum glucose when substance A is injected

B. the change in serum Na+ when substance D is injected

C. the change in serum Ca++ when substance B is injected

D. the change in serum glucose when substance C is injected

E. the change in serum Na+ when substance B is injected

Questions 88-91

       A student has prepared an experiment using yeast and algae.  Into six different bottles, the student placed equal amounts of solution containing basic nutrients plus a small amount of glucose.  In three of the bottles she placed an equal amount of yeast; in the other bottle she placed equal amounts of algae.  She then placed a balloon over each bottle to catch any gasses that might emerge.  After the balloons were placed, she set the bottles into different environments as shown below.


88.   Which of the following graphs will best represent the sizes of the balloons in the different temperatures?
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89.  Which of the following would be the best control group for this experiment?

A. bottles with nutrient solution, yeast or algae, and no balloons

B. empty bottles with balloons

C. empty bottles with no balloons

D. bottles with nutrient solution and balloons but no yeast or algae

E. bottles with nutrient solution but no balloons or yeast or algae

90.  Which of the following is likely to fill the balloons covering yeast bottles?

        A.  CO2                   

        B.  O2               

        C  NH3           

        D.  H20                  

        E.   N2
91. Which bottle would be most likely to sustain metabolic activity the longest?

A. Yeast at 2 °C

B. Algae at 30 °C

C. Algae at 10 °C

D. Yeast at 30 °C

E. Yeast at 10 °C

An Ecologist records the abundance of five different species in a community.  The bar graph below represents his findings:
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92.  Based on the information in the graph, which of the following is most likely to be a food chain in this community?  The arrows indicate the flow of nutrients and energy.

       A.      A →    E →    C 

       B.      D →    C →    A

       C.      D →    E →    A

       D.      B →    C →    A

       E.       B →    C →   D     

93.    Based on the information in the graph, species C is most likely to be a

       A.   primary consumer 

       B.   primary producer 

       C.  secondary consumer

       D.  decomposer

       E.  tertiary consumer

94.  Suppose this community is located in the tundra.  Which of the following is LEAST likely to be species A?

A. rabbit               B.  Caribou        C.  Squirrel            D.  Snake            E. Bird

95.  If species D were to go extinct, which of the following is LEAST likely to occur in the following year?

       A.  Species A will increase

       B.  Species E will increase

       C.  Direct competition between B and E will decrease

       D.  Species B will decrease

       E.  Direct competition between A and C will increase

 96 -100

      A set of experiments was conducted to test the activity of an enzyme under various aqueous conditions.  When the enzyme is working, the solution will begin to turn blue.  The amount of blue color in the solution can be measured using a spectrophotometer and is measured in units of “percent transmittance”. Being   Each experiment involved five beakers with one specific environmental parameter.  Experiment #1 varied the salt concentration,   Experiment #2 varied the pH, 

Experiment #3 varied the temperature.  The researchers were able to compare reaction rates under the various conditions by measuring the percent transmittance of the solution in each beaker after 10 minutes of reaction time.  Below are three tables listing the results of the three experiments, along with five graphs.

Experiment #1
	[Salt]

       g/L
	% Transmittance
after 10 min

	.1
	52

	.2
	48

	.3
	52

	.4
	54

	.5
	47


Experiment #2
	pH
	% Transmittance after 10 min

	4
	9

	5
	27

	6
	48

	7
	66

	8
	82


Experiment #3
	Temp

°C
	% Transmittance after 10 min

	15
	95

	25
	82

	35
	60

	45
	31

	55
	8


Data tables for 96-110 cont’d
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96.  Which of the following statements is supported by the experimental evidence?

A. the reaction rate is unaffected by salt concentration

B. the reaction rate decreases as temperature increases

C. the reaction rate decreases as salt concentration increases

D. the reaction rate is unaffected by pH

E. the reaction rate increases as pH increases

For questions 97-99

A.  I                       B.  II                       C.   III                          D.  IV                   E.  V

97.  Which graph most closely represents the results of experiment #1?

98.  Which graph most closely represents the results of experiment #2?

99.  Which graph most closely represents the results of experiment #3?

100.  Which of the following would be a good control group for the experiments?

     A.   A reaction solution with no salt

    B.    A reaction solution similar to the experimental but with no enzyme

    C.     A reaction solution with a pH of 0

    D.   A reaction solution with a temp of 0°C

    E.    All of the above would be good control groups

