Evidence suggests that bacteria supplied with a cup of sugar could run a 60-watt light bulb for 17 hours. 
Which of these was most likely used to affirm this scientific idea? 
A. formulate a hypothesis
B. identify the problem
C. conduct an experiment
D. write a conclusion
Use the information and the chart below to answer the following item.
Several students are conducting an experiment to test the effect of exercise on heart rate. Students do 20 sit-ups in one minute of exercise. The data chart below shows the heart rate at one-minute intervals for each student.
[image: http://mdk12.org/assessments/high_school/look_like/2009/biology/images/51_q.gif]
The students decide to ignore any results that were too far above or below their prediction. They repeat these trials until a value closer to their prediction is obtained. The students’ decision to ignore data and repeat trials affects the experiment by
A. introducing bias
B. decreasing controls
C. increasing accuracy
D. eliminating variables
A student wants to perform an investigation to determine the heart rate of a rabbit. The teacher tells her the heart rate should be about 100 beats per minute. How could this information affect the investigation?
A. It could introduce bias.
B. It could remove experimental error.
C. It could increase the accuracy of the data.
D. It could reduce the number of measurements needed.
A scientist is performing an investigation funded by a company. Which of these would be least likely to produce biased data?
A. making the results please the company paying for the research
B. being open minded and honest throughout the research project
C. using only the data that supports the hypothesis
D. using personal opinions to decide the results of the research


SCIENTISTS EXPLORE AN ASPECT OF FISH MIGRATION
Toxic pollutants from agriculture and industry have been found worldwide, even in areas that are far from pollution sources. Until now, scientists have blamed air currents for spreading toxins far from their sources. However, a recent study indicates that fish can transport toxins over long distances.
Scientists developed this hypothesis when toxins were mysteriously found in a remote lake in Sweden. A team of scientists from Lund University hypothesized that salmon accumulated and stored toxins in their fatty tissues when they were in the Baltic Sea. The salmon migrated upstream, spawned, and then died in the lake, releasing toxins as their bodies decomposed.
To test this hypothesis, the scientists traveled to Alaska, where they carried out an experiment in two neighboring lakes, Lower Fish Lake and Round Tangle Lake. Lower Fish Lake is open to migrating salmon, while Round Tangle Lake is closed to migrating salmon because of numerous waterfalls and rapids. A small fish, the arctic grayling, lives in both lakes. Fish eggs are a large part of its diet. When the scientists examined the arctic grayling from both lakes, the arctic grayling in Lower Fish Lake had more than twice the concentration of toxins in their bodies as the arctic grayling in Round Tangle Lake. Since both lakes are exposed to similar levels of air pollution, the difference in toxin levels found in the arctic grayling must be due to other factors.
In a related experiment, scientists caught salmon throughout their migration and tested their fatty tissues for toxins. Even though the fatty tissue deposits were gradually used up, toxin levels remained about the same throughout the 400-kilometer journey up the Copper River from the Gulf of Alaska to Lower Fish Lake. Instead of metabolizing the toxins, the salmon stored them in other body tissues that also contain fat, and in their eggs.
Both of these studies support the hypothesis that migrating salmon can transport pollutants to new areas.
Use the technical passage below to answer the following.
Scientists Explore An Aspect of Fish Migration
According to the passage, what question is being asked by Lund University researchers?
A. What are the migrating habits of salmon in Alaska and Sweden?
B. Are increasing levels of air pollution affecting salmon migration?
C. What are the diets of the arctic grayling and the migrating salmon found in the two Alaskan lakes?
D. Are migrating salmon responsible for transporting toxins from the sea to freshwater lakes?
Use the information below to answer the following item.
Scientists have observed that when a largemouth bass tries to eat a whirligig beetle, the fish is likely to get more than just a meal. Once inside the mouth of a bass, the beetle releases a foul-tasting substance into the fish’s mouth. The fish responds to this by swishing the beetle around in its mouth, spitting the beetle out into the water, and scooping the beetle back into its mouth. The bass is exhibiting a “flushing” behavior. Unlike other insects, whirligig beetles do not release all of their foul-tasting substance the first time they are pulled into a predator’s mouth. Each time the bass scoops the beetle back into its mouth, more of the substance is released. The bass must exhibit “flushing” again and again. If the bass tires of “flushing” before the beetle runs out of its foul-tasting substance, the beetle can avoid becoming the bass’s next meal.
Which research question about the largemouth bass and whirligig beetle would best match the scientists’ observations?
A. How long do fish spend rinsing their food?
B. What is the favorite food of a largemouth bass?
C. Which insects produce the most foul-tasting substances?
D. Does the slow release of a foul-tasting substance increase survival?
Use the description of the experiment below to answer the following.
A student washes her hands with antibacterial soap and water. Then she touches the agar in a petri dish with her thumb. The agar contains nutrients that support the growth of bacteria. Other students repeat the procedure after washing their hands with three different kinds of antibacterial soap. The petri dishes are kept warm overnight to allow bacteria to grow. The next day the students count the number of bacterial colonies in each dish.
Which of these questions are the students most likely trying to answer?
A. How long does it take soap to kill bacteria?
B. Which soap is most effective in killing bacteria?
C. Which nutrients are necessary to grow bacteria?
D. How many bacteria are on the average thumb?
Elephants Don’t Need Email
Researchers have observed that elephants seem to know where other elephants are and where they are going, even when they are separated by miles of dense forest. Elephant families will suddenly stop grazing, turn their heads in the same direction, and walk into the forest. The elephants act as if they are communicating with each other.
It is believed that these elephants are responding to low frequency sounds, called infrasound. Human ears cannot hear most elephant rumbles, but sometimes humans can feel the vibrations. Infrasound vibrations are below 20 cycles per second. The frequencies of sounds normally heard by elephants and humans are shown in the table below.
RANGE OF NORMAL HEARING
	Animal
	Hearing Range

	
	Minimum Frequency
(cycles per second)
	Maximum Frequency
(cycles per second)

	Elephant
	14
	16,000

	Human
	20
	20,000


Katherine Payne, a researcher from Cornell University, felt vibrations in the air while she was watching the elephants at the Metro Washington Park Zoo in Portland, Oregon. She believed the elephants might be communicating using infrasound.
Payne and other researchers conducted a study on wild elephants living in southwest Africa. The researchers placed microphones and speakers in areas where elephants live. They recorded the elephants' rumbles and observed their behavior. They found that elephants “talk” to each other in frequencies ranging from 14 cycles per second to 16,000 cycles per second.
To learn how far the rumbles could be heard, they played recordings of low frequency elephant rumbles and watched the reactions of distant elephants. The researchers found that elephants hear low frequency sounds that are produced as far as two and one half miles away. The researchers did not test beyond two and one half miles. The sounds that elephants produce and hear may travel even farther.
Use the technical passage Elephants Don't Need Email to answer the following.
The researchers found that the elephants could communicate with each other using infrasound over a distance of two and one half miles. The sounds that elephants hear may travel even farther.
Design an experiment that would determine the maximum distance from which elephants can hear infrasound.
Be sure to include
· a hypothesis
· a materials list
· the specific steps to follow in the experiment
· the method of collecting data
A student wants to examine chromosomes from animal cells. Which of these would be the best tool for the student to use?
A. litmus paper
B. thermometer
C. dissecting microscope
D. compound microscope
Use the information and the food web below to answer the following item.
Shallow coastal waters provide an essential habitat to a variety of plants and animals. A small part of a coastal food web is shown below.
[image: http://mdk12.org/assessments/high_school/look_like/2009/biology/images/28_q.gif]
Students want to compare fish diversity in two different areas of the coast. Which of these sets of items would be most useful for the students to gather for this study?
A. 
[image: http://mdk12.org/assessments/high_school/look_like/2009/biology/images/29_q_a.gif]
B. 
[image: http://mdk12.org/assessments/high_school/look_like/2009/biology/images/29_q_b.gif]
C. 
[image: http://mdk12.org/assessments/high_school/look_like/2009/biology/images/29_q_c.gif]
D. 
[image: http://mdk12.org/assessments/high_school/look_like/2009/biology/images/29_q_d.gif]
A group of students studied the effect of light intensity on the rate of a cell process in Elodea plants. The students exposed Elodea plants to different light intensities. A gas was produced by the cell process. The amount of this gas was measured. The rate of the cell process was determined by the amount of gas produced. A graph of the students' measurements is shown below.
[image: http://mdk12.org/assessments/high_school/look_like/2005/biology/images/14_q.gif]
Which of these is the independent variable in this experiment?
A. rate of cell process
B. volume of gas
C. size of Elodea plant
D. intensity of light
Scientists are developing a microscopic submarine to deliver medicine to sites within the body. A biomotor that uses bacteria would move the submarine. The scientists are experimenting with several species of bacteria to find which one works best in the biomotor.
Which of these is the dependent variable in the scientists' experiment?
A. the species of bacteria
B. the movement of the submarine
C. the size of the submarine
D. the sites within the body

Students tested two cleansers for their effectiveness against bacteria. In their experiment, each cleanser was used on two different household surfaces. The students took samples from each surface before and after using each cleanser. Then they transferred each sample to a culture medium. The students counted the number of bacterial colonies that grew on each culture medium. The results of their test are shown in the table below.
[image: http://mdk12.org/assessments/high_school/look_like/2009/biology/images/13_q.gif]
Which of these would be the best control for their experiment?
A. Use only Cleanser 1 on both sinks and counters.
B. Use Cleanser 1 on the sinks and Cleanser 2 on the counters.
C. Test the number of bacteria on the counters and sinks after scrubbing without using cleansers.
D. Test the number of bacteria on the counters and sinks without scrubbing with cleansers.
Use the information and the chart below to answer the following item.
Several students are conducting an experiment to test the effect of exercise on heart rate. Students do 20 sit-ups in one minute of exercise. The data chart below shows the heart rate at one-minute intervals for each student.
[image: http://mdk12.org/assessments/high_school/look_like/2009/biology/images/51_q.gif]
Which of these is the dependent variable?
A. time
B. heart rate
C. type of exercise
D. number of sit-ups
Use the information below to answer the following question.
A student conducts an experiment at home to test the effect of different covers on the melting rate of ice. The student places identical ice cubes on separate trays of known mass. The student covers each tray as shown below.
[image: http://mdk12.org/assessments/high_school/look_like/2007/biology/images/13n14_q.jpg]
The trays are placed on the same table. After ten minutes, the student removes the covers, discards the excess water, and calculates the mass of each ice cube.
Which of these is the dependent variable in the experiment?
A. shape of each ice cube
B. mass of each ice cube
C. temperature of the ice cubes
D. material covering the ice cubes
Use the information and the graph below to answer the following question.
Catalase is an enzyme found in plant and animal cells. Hydrogen peroxide is a harmful substance found in cells. Catalase causes hydrogen peroxide to break down into water and oxygen.
A student conducted an experiment to determine whether plant and animal cells have the same amount of catalase. She used liver and potato tissues in the experiment. The student followed the procedures below.
1. Label two identical test tubes, 1 and 2.
2. Pour 10 milliliters of hydrogen peroxide solution (1% concentration) into each test tube.
3. Add a small piece of liver tissue to Test Tube 1.
4. Add a small piece of potato tissue to Test Tube 2.
5. Collect the oxygen released from each test tube for 25 seconds.
6. Measure and record the volume of oxygen for each test tube.
The graph below shows the results from the experiment.
[image: http://mdk12.org/assessments/high_school/look_like/2007/biology/images/22n24_q.gif]
Which of these factors was not controlled in the experiment?
A. the time for oxygen release
B. the volume of hydrogen peroxide solution
C. the volume of the test tubes
D. the mass of the liver and potato tissues
A group of students conducted an experiment to study the growth of bean plants. They used two pots labeled “A” and “B.” Each pot contained 20 small bean plants of similar height. All the plants were treated alike except for the solution they received. Each day for five days, the plants in Pot A were given 40 milliliters of distilled water, while the plants in Pot B were given 40 milliliters of distilled water containing one gram of fertilizer. The table below shows the average height of the plants in each pot for each day of the experiment.
[image: http://mdk12.org/assessments/high_school/look_like/2007/biology/images/26_q.gif]
Which of these is being tested in this experiment?
A. the effectiveness of the water used on the plants
B. the effectiveness of the fertilizer used on the plants
C. the maximum height the plants will reach
D. the number of days the plants will grow
A group of students conducted an experiment to study the growth of bean plants. An equal number of bean plants of similar size were planted in containers A and B. Each day for five days, Container A received water only, while Container B received an equal amount of weak fertilizer solution. The table below shows the average height of the plants in each container for each day of the experiment. 
[image: http://mdk12.org/assessments/high_school/look_like/2008/biology/images/21_q.gif]
Which of these is being tested in this experiment? 
A. effect of water on plant height
B. effect of fertilizer on plant height
C. maximum height the plants will grow
D. number of days the plants will grow
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HEART RATE DURING EXERCISE
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