HSA REVIEW- Principles
Key Terms
Dependent variable
Independent Variable

Scientific Method

Scientific Notation

Constant
    Control Group

Experimental Group


____________ Process used to investigate a scientific experiments

· ____________ The group used to compare the experimental group to.

· ____________ the proper formatting of very large or small numbers

· ____________ something that stays the same during an experiment

· ____________ The variable that the experimenter is changing and has control over

· ____________ The variable that is changing, but the experimenter has NO control over

· ____________ The group that is being tested

REVIEW QUESTIONS
1. The table below compares the size of a bacterium and a virus.
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              How many times larger is the bacterium than the virus?

1. A.  1×108 times
B.  1×105 times

1. C. 1×10−8 times
D.  1×10−5 times

2. 2.45 X 105 is the scientific notation representation of which of the following numbers?

F.
24,500,000




G.
245,000

H.
.00000245




J.
.0000245

3. A drug company tests a new blood pressure medication before getting FDA approval to market the drug to the public.  Pills containing no medication are given to 500 people in group 1.  Pills containing the new medication are given to 500 people in Group 2.  In this experiment, Group 2 serves as the 

A.     Control group

B.
Experimental group

C.     Independent variable     
D.
 Dependent variable

2. 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.
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Which of these would be the best control for their experiment?

1. A. Use only Cleanser 1 on both sinks and counters.



1. B.  Use Cleanser 1 on the sinks and Cleanser 2 on the counters.

1. 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.

Methyl mercury is a toxic substance that can harm the nervous system. Some fish are contaminated with high levels of methyl mercury. In many places, these fish are an important food source. Experiments are being conducted to determine how many meals of contaminated fish can be safely consumed. The table below shows the concentration of methyl mercury in the fish and the number of meals that can be safely consumed per month.
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The table below shows the mean mercury concentrations in fish.
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According to this table, which fish would be safest to eat?

A common carp


B channel catfish

C largemouth bass

D yellow perch

3. Methyl mercury is a toxic substance that can harm the nervous system. Some fish are contaminated with high levels of methyl mercury. In many places, these fish are an important food source. Experiments are being conducted to determine how many meals of contaminated fish can be safely consumed. The table below shows the concentration of methyl mercury in the fish and the number of meals that can be safely consumed per month.
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4. The data collected during this experiment are summarized in the graph below.

The graph has been constructed incorrectly. Which of these needs to be corrected in order to improve the graph?

1. A. The axes are labeled with inappropriate intervals.
B. The dependent and independent variables are on wrong axes.

1. C. The title is inconsistent with the investigation.

D. One or both axes are missing units

11.   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.

12.
A company that manufactures vitamins wanted to determine whether the vitamins had side effects.  The company chose 2000 individuals to take one vitamin per day for six months.  Representatives from the company surveyed the participants to determine whether they had experienced any side effects.  Which of these is the greatest problem with the procedure?

F. No control group was used

G. The study only lasted six months

H. The sample size was not large enough

J.
Only one brand of vitamin was tested

5. A student sketches some onion root tip cells as they appear when viewed through a light microscope. The student’s sketch is shown below. Which of these measurements best represents the actual length of the onion root tip cells?

[image: image7.png]ONION ROOT TIP CELLS

(400X)




1. A.  35 µm

B.  55 µm

1. C.  75 µm

D.  95 µm

1. 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 nutrient that supports 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.

1. 10.
Which of the questions are the students most likely trying to answer?

1. F.
How long does it take soap to kill bacteria?

1. G.
Which soap is most effective in killing bacteria?

1. H.
Which nutrients are necessary to grow bacteria?

1. J.
How many bacteria are on the average thumb?

A student designed an experiment using ammonium chloride and 5 beakers.  Each beaker contained 20 mL of water.  Into each beaker, a specific amount of ammonium chloride was placed and the temperature was recorded

	Beaker Number
	Amount of Water
	Amount of Ammonium Chloride
	Temperature

	1
	20 mL
	0 g
	24 C

	2
	20 mL
	1.0 g
	20 C

	3
	20 mL
	1.5 g
	18 C

	4
	20 mL
	2.0 g
	16 C

	5
	20 mL
	2.5 g
	14 C


8.     Which of these questions is the student trying to answer?

F. Does the amount of water affect the temperature?

G. Does the amount of ammonium chloride affect the temperature?

H. Does the temperature affect the amount of water?

J.
Does the amount of water affect the ammonium chloride?

9.
What is the independent variable in this experiment?

A.
Temperature



B.
Amount of water

C.
Amount of ammonium chloride
         D.
Time

6. 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.
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Which of these is the dependent variable?

1. A.  time

B. heart rate

1. C. type of exercise
D. number of sit-ups

7. 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

1. A. introducing bias

B. decreasing controls

1. C. increasing accuracy

D. eliminating variables
