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        How to Use This Book

        Organization of the Book

        Study Questions

        Section 1 of the book consists of 173 questions taken from past Regents examinations in biology. Most of the questions require that you select a correct response from four choices given. A few questions provide you with a list of words or phrases from which to select the one that best matches a given description. Others are constructed-response, graphical analysis, or reading comprehension questions. You should become familiar with the formats of the questions that appear on the Living Environment Regents examination.

        Each question in Section 1 of this book has a well-developed answer. Each answer provides the number of the correct response, the reason why the response is correct, and explanations of why the other choices are incorrect.

        A useful feature of Section 1 is the student Self-Appraisal Guide. This device allows you to determine where your learning strengths and weaknesses lie in the major topics of each unit. For specific topics within the units, the numbers of related questions are given. As you attempt to answer each question in Section 1, you may wish to circle on the appraisal form the numbers of the questions that you are unable to answer. The circled items then help you to identify at a glance subject matter areas in which you need additional study.

        New York State Learning Standards

        Commencement Standards

        There are several commencement standards required of students in New York State public schools regarding their performance in math, science, and technology. The Core Curriculum for The Living Environment addresses two of these standards:

        Standard 1: Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.

        Standard 4: Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science.

        The Core Curriculum for The Living Environment was built from these two commencement standards. It is important to recognize that the Core Curriculum is not a syllabus. It does not prescribe what will be taught and learned in any particular classroom. Instead, it defines the skills and understandings that you must master in order to achieve the commencement standards for life science.

        Instead of memorizing a large number of details at the commencement level, then, you are expected to develop the skills needed to deal with science on the investigatory level, generating new knowledge from experimentation and sharpening your abilities in data analysis. You are also expected to read and understand scientific literature, taking from it the facts and concepts necessary for a real understanding of issues in science. You are required to pull many facts together from different sources to develop your own opinions about the moral and ethical problems facing modern society concerning technological advances. These are thinking skills that do not respond to simple memorization of facts and scientific vocabulary.

        Key Ideas, Performance Indicators, and Major Understandings

        Each commencement standard is subdivided into a number of Key Ideas. Key Ideas are broad, unifying statements about what you need to know. Within Standard 1, three Key Ideas are concerned with laboratory investigation and data analysis. Together, these unifying principles develop your ability to deal with data and understand how professional science is carried out in biology. Within Standard 4, seven Key Ideas present a set of concepts that are central to the science of biology. These Key Ideas develop your understanding of the essential characteristics of living things that allow them to be successful in diverse habitats.

        Within each Key Idea, Performance Indicators are presented that indicate which skills you should be able to demonstrate through your mastery of the Key Idea. These Performance Indicators give guidance to both you and your teacher about what is expected of you as a student of biology.

        Performance Indicators are further subdivided into Major Understandings. Major Understandings give specific concepts that you must master in order to achieve each Performance Indicator. It is from these Major Understandings that the Regents assessment material will be drawn.

        Laboratory Component

        A meaningful laboratory experience is essential to the success of this or any other science course. You are expected to develop a good sense of how scientific inquiry is carried out by the professional scientist and how these same techniques can assist in the full understanding of concepts in science. The Regents requirement of 1,200 minutes of successful laboratory experience, coupled with satisfactory written reports of your findings, should be considered a minimum.

        Students are required to complete four laboratory experiences required by the New York State Education Department and tested on the Regents Examination. See Barron’s Let’s Review: Biology—The Living Environment for a complete treatment of this requirement.

        Regents Examinations

        Section 2 of the book consists of actual Biology Regents examinations and answers. These Regents examinations are based on the New York State Core Curriculum for the Living Environment.

        Assessments: Format and Scoring

        The format of the Regents assessment for The Living Environment is as follows, based on actual Regents examinations.

        Part A: Variable number (usually 30) of multiple-choice questions that test the student’s knowledge of specific factual information. All questions must be answered on Part A. 

        Part B: Variable number (usually 25) of questions, representing a mixture of multiple-choice and constructed-response items. Questions may be based on the student’s direct knowledge of biology, interpretation of experimental data, analysis of readings in science, and ability to deal with representations of biological phenomena. All questions must be answered on Part B1-B2. 

        Part C: Variable number (usually 17) of multiple-choice and constructed-response questions. Questions may be based on the student’s direct knowledge of biology, interpretation of experimental data, analysis of readings in science, and ability to deal with representations of biological phenomena. All questions must be answered on Part C. 

        Part D—Laboratory component: Variable number (usually 13) of multiple choice and constructed response items. This component of the examination aims to assess student knowledge of and skills on any of four required laboratory experiences supplied to schools by the New York State Education Department. The content of these questions will reflect specific laboratory experiences. You are strongly encouraged to include review of these laboratory experiences as part of your year-end Regents preparation activity.

        The following chart summarizes the current laboratory requirement for New York State public schools:

        Laboratory Requirements

        
            
                
                    
                        	Laboratory Title
                        	Description
                    

                
                
                    
                        	The Beaks of Finches
                        	Explores the adaptive advantages of beaks with different physical characteristics
                    

                    
                        	Relationships and Biodiversity
                        	Explores the relationship between DNA structure and the biochemistry of inheritance
                    

                    
                        	Making Connections
                        	Explores the effects of physical activityon human metabolic activities
                    

                    
                        	Diffusion Through a Membrane
                        	Explores the nature of cross-membrane transport in living cells
                    

                    
                        	Adaptations for Reproductive Success in Flowering Plants*

                        	Not yet available
                    

                    
                        	DNA Technology*

                        	Not yet available
                    

                    
                        	Environmental Conditions and Seed Germination*

                        	Not yet available
                    

                    
            

        

        Studying questions from past Regents examinations is an invaluable aid in developing a mind set that will enable you to approach questions with understanding. Although exact questions are not repeated, question types are repeated. If you practice questions that require interpretation, problem solving, and graph construction, you will do well on the entire exam. During the school year, the 30 required laboratory lessons teach you certain manipulative skills. Questions involving identification, measurement, and other laboratory procedures are based on the laboratory exercises. Review of past materials gives you insight as to the types of questions that you may be asked to answer. Study the questions in the Regents exams in this book diligently.

    
        How to Study

        General Suggestions for Study

        You’ve spent all year learning many different facts and concepts about biology — far more than you could ever hope to remember the “first time around.” Your teacher has drilled you on these facts and concepts; you’ve done homework, taken quizzes and tests, performed laboratory experiments, and reviewed the material at intervals throughout the year.

        Now it’s time to put everything together. The Regents exam is only a few weeks away. If you and your teacher have planned properly, you will have finished all new information about 3 weeks before the exam. Now you have to make efficient use of the days and weeks ahead to review all that you’ve learned in order to score high on the Regents.

        The task ahead probably seems impossible, but it doesn’t have to be! You’ve actually retained much more of the year’s material than you realize! The review process should be one that helps you to recall the many facts and concepts you’ve stored away in your memory. Your Barron’s resources, including Barron’s Let’s Review: The Living Environment, will help you to review this material efficiently.

        You also have to get yourself into the right frame of mind. It won’t help to be nervous and stressed during the review process. The best way to avoid being stressed during any exam is to be well rested, prepared, and confident. We’re here to help you prepare and to build your confidence. So let’s get started on the road to a successful exam experience!

        To begin, carefully read and follow the steps outlined below.

        
            	Start your review early; don’t wait until the last minute. Allow at least 2 weeks to prepare for the Regents exam. Set aside an hour or two a day over the next few weeks for your review. Less than an hour a day is insufficient time for you to concentrate on the material meaningfully; more than 2 hours daily will yield diminishing returns on your investment of time.

            	Find a quiet, comfortable place to study. You should seat yourself at a well-lighted work surface, free of clutter, in a room without distractions of any kind. You may enjoy watching TV or listening to music curled up in a soft chair, but these and other diversions should be avoided when doing intense studying.

            	Make sure you have the tools you need, including this book, a pen and pencil, and some scratch paper for taking notes and doing calculations. Keep your class notebook at hand for looking up information between test-taking sessions. It will also help to have a good review text, such as Barron’s Let’s Review: The Living Environment, available for reviewing important concepts quickly and efficiently.


            	Concentrate on the material in the “Study Questions and Answers” section of this book. Read carefully and thoughtfully. Think about the questions that you review, and try to make sense out of them. Choose the answers carefully. (See the following section, “Using This Book for Study,” for additional tips on question-answering techniques.)

            	Use available resources, including a dictionary and the glossary in this book, to look up the meanings of unfamiliar words in the practice questions. Remember that the same terms can appear on the Regents exam you will take, so take the opportunity to learn them now.

            	Remember: study requires time and effort. Your investment in study now will pay off when you take the Regents exam.

        

        Using This Book for Study

        This book is an invaluable tool if used properly. Read carefully and try to answer all the questions in Section 1 and on the practice exams. The more you study and practice, the more you will increase your knowledge of biology and the likelihood that you will earn a high grade on the Regents exam. To maximize your chances, use this book in the following way:

        
            	Answer all of the questions in the section entitiled “Study Questions and Answers.” Check your responses by using “Answers to Topic Questions,” including “Wrong Choices Explained,” following each question set. Record the number of correct responses on each topic in the “Self-Appraisal Guide” at the end of the section to identify your areas of strength and weakness. Use a good review text, such as Barron’s Let’s Review Regents: Living Environment, to study each area on which you did poorly. Finally, go back to the questions you missed on the first round and be sure that you fully understand what each question asks and why the correct answer is what it is.


            	When you have completed the questions in “Study Questions and Answers,” go on to the examination section. Select the first complete examination and take it under test conditions. 

            	Interpret the term test conditions as follows:
                
                    	Be well rested; get a good night’s sleep before attempting any exam.

                    	Find a quiet, comfortable room in which to work.

                    	Allow no distractions of any kind.

                    	Select a well-lighted work surface free of clutter.

                    	Have your copy of this book with you.

                    	Bring to the room a pen, a pencil, some scratch paper, and a watch or alarm clock set for the 3-hour exam limit.

                

            

            	Take a deep breath, close your eyes for a moment, and RELAX! Tell yourself, “I know this stuff!” You have lots of time to take the Regents exam; use it to your advantage by reducing your stress level. Forget about your plans for later. For the present, your number 1 priority is to do your best, whether you’re taking a practice exam in this book, or the real thing.

            	Read all test directions carefully. Note how many questions you must answer to complete each part of the exam. If test questions relate to a reading passage, diagram, chart, or graph, be sure you fully understand the given information before you attempt to answer the questions that relate to it.

            	When answering multiple-choice questions on the Regents exam, TAKE YOUR TIME! Pay careful attention to the “stem” of the question; read it over several times. These questions are painstakingly written by the test preparers, and every word is chosen to convey a specific meaning. If you read the question carelessly, you may answer a question that was never asked! Then read each of the four multiple-choice answers carefully, using a pencil to mark in the test booklet the answer you think is correct.


            	Remember that three of the multiple-choice answers are incorrect; these incorrect choices are called “distracters” because they seem like plausible answers to poorly prepared or careless students. To avoid being fooled by these distracters, you must think clearly, using everything you have learned about biology since the beginning of the year. This elimination process is just as important to your success on the Living Environment Regents exam as knowing the correct answer! If more than one answer seems to be correct, reread the question to find the words that will help you to distinguish between the correct answer and the distracters. When you have made your best judgment about the correct answer, circle the number in pencil in your test booklet.


            	Constructed-response questions appear in a number of different forms. You may be asked to select a term from a list, write the term on the answer sheet, and define the term. You may be asked to describe some biological phenomenon or state a biological fact using a complete sentence. You may be asked to read a value from a diagram of a measuring instrument and write that value in a blank on the answer paper. When answering this type of question, care should be exercised to follow directions precisely. If a complete sentence is called for, it must contain a subject and a verb, must be punctuated, and must be written understandably in addition to answering the scientific part of the question accurately. Values must be written clearly and accurately and include a unit of measure, if appropriate. Failure to follow the directions for a question may result in a loss of credit for that question.

            	A special type of constructed-response question is the essay or paragraph question. Typically, essay or paragraph questions provide an opportunity to earn multiple credits for answering the question correctly. As in the constructed-response questions described above, it is important that you follow the directions given if you hope to earn the maximum number of credits for the question. Typically, the question outlines exactly what must be included in your essay to gain full credit. Follow these directions step by step, double-checking to be certain that all question components are addressed in your answer. In addition, your essay or paragraph should follow the rules of good grammar and good communication so that it is readable and understandable. And, of course, it should contain correct information that answers all the parts of the question asked.

            	Graphs and charts are a special type of question that requires you to organize and represent data in graphical format. Typically for such questions, you are expected to place unorganized data in ascending order in a data chart or table. You may also be asked to plot organized data on a graph grid, connect the plotted points, and label the graph axes appropriately. Finally, questions regarding data trends and extrapolated projections may be asked, requiring you to analyze the data in the graph and draw inferences from it. As with all examination questions, always follow all directions for the question. Credit can be granted only for correctly following directions and accurately interpreting the data.

            	When you have completed the exam, relax for a moment. Check your time; have you used the entire 3 hours? Probably not. Resist the urge to quit. Go back to the beginning of the exam, and, in the time remaining, retake the exam in its entirety. Try to ignore the penciled notations you made the first time. If you come up with a different answer the second time through, read over the question with extreme care before deciding which response is correct. Once you have decided on the correct answer, mark your choice in ink in the answer booklet. 

            	Score the exam using the Answer Key at the end of the exam. Review the “Answers Explained” section for each question to aid your understanding of the exam and the material. Remember that it’s just as important to understand why the incorrect responses are incorrect as it is to understand why the correct responses are correct!

            	Finally, focus your between-exam study on your areas of weakness in order to improve your performance on the next practice exam. Complete all the practice exams in this book using the techniques outlined above.

            	Be sure to sign the declaration on your answer sheet. Unless this declaration is signed, your paper cannot be scored.

        

    
        Test-Taking Tips—A Summary

        The following pages contain seven tips to help you achieve a good grade on the Living Environment Regents exam.

        
            Tip 1

            Be confident and prepared.

        

        SUGGESTIONS

        
            	Review previous tests.

            	Use a clock or watch, and take previous exams at home under examination conditions (i.e., don’t have the radio or television on).

            	Get a review book. (The preferred book is Barron’s Let’s Review Regents: Living Environment.)

            	Talk over the answers to questions on these tests with someone else, such as another student in your class or someone at home.

            	Finish all your homework assignments.

            	Look over classroom exams that your teacher gave during the term.

            	Take class notes carefully.

            	Practice good study habits.

            	Know that there are answers for every question.

            	Be aware that the people who made up the Regents exam want you to pass.

            	Remember that thousands of students over the last few years have taken and passed a Biology Regents. You can pass, too!

            	Complete your study and review at least one day before taking the examination. Last-minute “cramming” may hurt, rather than enhance, your performance on the exam.

            	Visit www.barronseduc.com or www.barronsregents.com for the latest information on the Regents exams.

            	Use Barron’s website to communicate directly with subject specialists.

            	Be well rested when you enter the exam room. A good night’s sleep is essential preparation for any examination.

            	On the night before the exam day: lay out all the things you will need, such as clothing, pens, and admission cards.

            	Bring with you two pens, two pencils, an eraser, and, if your school requires it, an identification card. Decide before you enter the room that you will remain for the entire 3-hour examination period, and either bring a wristwatch or sit where you can see a clock.

            	Once you are in the exam room, arrange things, get comfortable, and attend to personal needs (the bathroom).

            	Before beginning the exam, take a deep breath, close your eyes for a moment, and RELAX! Repeat this technique any time you feel yourself “tensing up” during the exam.

            	Keep your eyes on your own paper; do not let them wander over to anyone else’s paper.

            	Be polite in making any reasonable demands of the exam room proctor, such as changing your seat or having window shades raised or lowered.

        

        
            Tip 2

            Read test instructions carefully.

        

        SUGGESTIONS

        
            	Be familiar with the format of the examination.

            	Know how the test will be graded.

            	Read all directions carefully. Be sure you fully understand supplemental information (reading passages, charts, diagrams, graphs) before you attempt to answer the questions that relate to it. 

            	Underline important words and phrases.

            	Ask for assistance from the exam room proctor if you do not understand the directions.

        

        
            Tip 3

            Read each question carefully and read each choice before recording your answer.

        

        SUGGESTIONS

        
            	When answering the questions, TAKE YOUR TIME!  Be sure to read the “stem” of the question and each of the four multiple-choice answers very carefully.

            	If you are momentarily “stumped” by a question, put a check mark next to it and go on; come back to the question later if you have time. 

            	Remember that three of the multiple-choice answers (known as “distracters”) are incorrect. If more than one answer seems to be correct, reread the question to find the words that will help you to distinguish between the correct answer and the distractors.

            	When you have made your best judgment about the correct answer, circle the appropriate number in pencil on your answer sheet. 

        

        
            Tip 4

            Budget your test time (3 hours).

        

        SUGGESTIONS

        
            	Bring a watch or clock to the test.

            	The Regents examination is designed to be completed in 11⁄2 to 2 hours.

            	If you are absolutely uncertain of the answer to a question, mark your question booklet and move on to the next question.

            	If you persist in trying to answer every difficult question immediately, you may find yourself rushing or unable to finish the remainder of the examination.

            	When you have completed the exam, relax for a moment.  Then go back to the beginning, and, in the time remaining, retake the exam in its entirety. Pay particular attention to questions you skipped the first time. Once you have decided on a correct response for multiple-choice questions, mark an “X” in ink through the penciled circle on the answer sheet. 

            	Plan to stay in the room for the entire three hours. If you finish early, read over your work—there may be some things that you omitted or that you may wish to add. You also may wish to refine your grammar, spelling, and penmanship.

        

        
            Tip 5

            Use your reasoning skills.

        

        SUGGESTIONS

        
            	Answer all questions.

            	Relate (connect) the question to anything that you studied, wrote in your notebook, or heard your teacher say in class.

            	Relate (connect) the question to any film, demonstration, or experiment you saw in class, any project you did, or to anything you may have learned from newspapers, magazines, or television.

            	Look over the entire test to see whether one part of it can help you answer another part.

        

        
            Tip 6

            Don’t be afraid to guess.

        

        SUGGESTIONS

        
            	In general, go with your first answer choice.

            	Eliminate obvious incorrect choices.

            	If still unsure of an answer, make an educated guess.

            	There is no penalty for guessing; therefore, answer ALL questions. An omitted answer gets no credit.

        

        
            Tip 7

            Sign the Declaration.

        

        SUGGESTIONS

        
            	Be sure to sign the declaration on your answer sheet.

            	Unless this declaration is signed, your paper cannot be scored.

        

    
        Tips for Teachers

        Classroom Use

        All teachers will be able to use this book with their students as a companion to their regular textbooks and will find that their students gain considerable self-confidence and ability in test taking through its consistent use. 

        The Living Environment Core Curriculum (1999) defines the skills and abilities students should have at the point of commencement at the upper-secondary level. It is assumed that science concepts have been taught and assessed at an age-appropriate level throughout their career, so that little additional detail needs to be presented at the upper-secondary level.

        An excellent companion to this book (and any comprehensive biology text) is Barron’s Let’s Review: Biology—The Living Environment (Hunter). The factual material and organization of this book lend themselves well to the development of Standards-Based Learning Units (SBLUs) and Essential Questions. The level of detail is consistent with what students really have to know in order to do well on the New York State Regents Examination on the Living Environment.

        Application-Based Curriculum

        The curriculum focus can be characterized as application-based—one that is less concerned about content and more concerned about thinking. It is less about how much students know and more about what they can do with what they know. The latter, after all, is what real learning is all about; these are the abilities that will last a lifetime, not facts and scientific terminology.

        This being said, it is acknowledged that students will have a difficult time expressing their views and making moral and ethical judgments about science if they lack a working knowledge of scientific principles and do not have at least a passing understanding of the terms used by biologists. For this reason, teachers and administrators will need to develop local curricula that complement the Core Curriculum. It is up to the teacher or administrator to decide what examples and factual knowledge best illustrate the concepts presented in the Core Curriculum, what concepts need to be reinforced and enhanced, what experiences will add measurably to students’ understanding of science, and what examples of local interest should be included. 

        The teacher will immediately recognize the need to go beyond this level in the classroom, with examples, specific content, and laboratory experiences that complement and illuminate these Major Understandings. It is at this level that the locally developed curriculum is essential. Each school system is challenged to develop an articulated K-12 curriculum in mathematics, science, and technology that will position students to achieve a passing standard at the elementary and intermediate levels, such that success is maximized at the commencement level.

        The addition of factual content must be accomplished without contradicting the central philosophy of the learning standards. If local curricula merely revert to the fact-filled syllabi of the past, then little will have been accomplished in the standards movement other than to add yet another layer of content and requirements on the heads of students. A balance must be struck between the desire to build students’ ability to think and analyze and the desire to add to the content they are expected to master.

        Laboratory Experience

        The reduction of factual detail in the Core Curriculum (1982–1999) should allow a more in-depth treatment of laboratory investigations to be planned and carried out than was possible under the previous syllabus. Laboratory experiences should be designed to address Standard 1 (inquiry techniques) but should also take into account Standards 2 (information systems), 6 (interconnectedness of content), and 7 (problem-solving approaches). They should also address the laboratory skills listed in Appendix A of the Core Curriculum.

        Part D of the examination assesses student knowledge of and skills on any of four required laboratory experiences supplied to schools by the New York State Education Department. The specific laboratory experiences required in any year will vary according to a preset schedule (see chart on next page).

        Questions on this section can be a combination of multiple-choice and constructed-response questions similar to those found in Parts A, B, and C of the Living Environment Regents Examination. The content of these questions reflect the four specific laboratory experiences required for a particular year. Teachers are strongly encouraged to include review of these laboratory experiences as part of their year-end Regents preparation activity.

        The following chart summarizes the current laboratory requirement for New York State public schools:

        
            
                
                    
                        	Laboratory Title
                        	Description
                    

                
                
                    
                        	The Beaks of Finches
                        	Explores the adaptive advantages of beaks with different physical characteristics
                    

                    
                        	Relationships and Biodiversity
                        	Explores the relationship between DNA structure and the biochemistry of inheritance
                    

                    
                        	Making Connections
                        	Explores the effects of physical activity on human metabolic activities
                    

                    
                        	Diffusion Through a Membrane
                        	Explores the nature of cross-membrane transport in living cells
                    

                    
                        	Adaptations for Reproductive Success in Flowering Plants*

                        	Not yet available
                    

                    
                        	DNA Technology*

                        	Not yet available
                    

                    
                        	Environmental Conditions and Seed Germination*

                        	Not yet available
                    

                    
                
            

        

    
        Study Questions and Answers

        QUESTIONS ON STANDARD 1

        Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.

        Key Idea 1—Purpose of Scientific Inquiry

        The central purpose of scientific inquiry is to develop explanations of natural phenomena in a continuing and creative process.

        
            
                
                    
                        	Performance Indicator
                        	Description
                    

                
                
                    
                        	1.1
                        	The student should be able to elaborate on basic scientific and personal explanations of natural phenomena and develop extended visual models and mathematical formulations to represent one’s thinking.
                    

                    
                        	1.2
                        	The student should be able to hone ideas through reasoning, library research, and discussion with others, including experts.
                    

                    
                        	1.3
                        	The student should be able to work toward reconciling competing explanations and clarify points of agreement and disagreement.
                    

                    
                        	1.4
                        	The student should be able to coordinate explanations at different levels of scale, points of focus, and degrees of complexity and specificity, and recognize the need for such alternative representations of the natural world.
                    

                
            

        

        
        
        
            
            
                	
                        
                        	
                            
                                Base your answers to questions 1 through 4 on the passage below and on your knowledge of biology.

                                To Tan or Not to Tan

                                Around 1870, scientists discovered that sunshine could kill bacteria. In 1903, Niels Finsen, an Icelandic researcher, won the Nobel Prize for his use of sunlight therapy against infectious diseases. Sunbathing then came into wide use as a treatment for tuberculosis, Hodgkin’s disease (a form of cancer), and common wounds. The discovery of vitamin D, the “sunshine vitamin,” reinforced the healthful image of the Sun. People learned that it was better to live in a sun-filled home than a dark dwelling. At that time, the relationship between skin cancer and exposure to the Sun was not known.

                                In the early twentieth century, many light-skinned people believed that a deep tan was a sign of good health. However, in the 1940s, the rate of skin cancer began to increase and reached significant proportions by the 1970s. At this time, scientists began to realize how damaging deep tans could really be.

                                Tanning occurs when ultraviolet radiation is absorbed by the skin, causing an increase in the activity of melanocytes, cells that produce the pigment melanin. As melanin is produced, it is absorbed by cells in the upper region of the skin, resulting in the formation of a tan. In reality, the skin is building up protection against damage caused by the ultraviolet radiation. It is interesting to note that people with naturally dark skin also produce additional melanin when their skin is exposed to sunlight.

                                Exposure to more sunlight means more damage to the cells of the skin. Research has shown that, although people usually do not get skin cancer as children, each time a child is exposed to the Sun without protection, the chance of that child getting skin cancer as an adult increases.

                                Knowledge connecting the Sun to skin cancer has greatly increased since the late 1800s. Currently, it is estimated that ultraviolet radiation is responsible for more than 90% of skin cancers. Yet, even with this knowledge, about 2 million Americans use tanning parlors that expose patrons to high doses of ultraviolet radiation. A recent survey showed that at least 10% of these people would continue to do so even if they knew for certain that it would give them skin cancer.

                                Many of the deaths due to this type of cancer can be prevented. The cure rate for skin cancer is almost 100% when it is treated early. Reducing exposure to harmful ultraviolet radiation helps to prevent it. During the past 15 years, scientists have tried to undo the tanning myth. If the word “healthy” is separated from the word “tan,” maybe the occurrence of skin cancer will be reduced.

                            

                            
                        

                        
                        	
                            
                            
                                State one known benefit of daily exposure to the Sun. [1]
                                    

                            

                            
                        

                        	
                            
                            
                                Explain what is meant by the phrase “the tanning myth.” [1]
                                    

                            

                            
                        

                        	
                            
                            
                                
                                    
                                    Which statement concerning tanning is correct?

                            

                            
                                	
                                    
                                    Tanning causes a decrease in the ability of the skin to regulate body temperature.

                                	
                                    
                                    Radiation from the Sun is the only radiation that causes tanning.

                                	
                                    
                                    The production of melanin, which causes tanning, increases when skin cells are exposed to the Sun.

                                	
                                    
                                    Melanocytes decrease their activity as exposure to the Sun increases, causing a protective coloration on the skin.

                            

                            
                        

                        	
                            
                            
                                
                                    
                                    Which statement concerning ultraviolet radiation is not correct?

                            

                            
                                	
                                    
                                    It may damage the skin.

                                	
                                    
                                    It stimulates the skin to produce antibodies.

                                	
                                    
                                    It is absorbed by the skin.

                                	
                                    
                                    It may stimulate the skin to produce excess pigment.

                            

                            
                        

                    


                	
                    
                    
                        
                            
                            Current knowledge concerning cells is a result of the investigations and observations of many scientists. The work of these scientists forms a well-accepted body of knowledge about cells. This body of knowledge is an example of a

                    

                    
                        	
                            
                            hypothesis

                        	
                            
                            controlled experiment

                        	
                            
                            theory

                        	
                            
                            research plan

                    

                    
                

                	
                    
                    
                        
                            
                            In his theory of evolution, Lamarck suggested that organisms will develop and pass on to offspring variations that they need in order to survive in a particular environment. In a later theory of evolution, Darwin proposed that changing environmental conditions favor certain variations that promote the survival of organisms. Which statement is best illustrated by this information?

                    

                    
                        	
                            
                            Scientific theories that have been changed are the only ones supported by scientists.

                        	
                            
                            All scientific theories are subject to change and improvement.

                        	
                            
                            Most scientific theories are the outcome of a single hypothesis.

                        	
                            
                            Scientific theories are not subject to change.

                    

                    
                

                	
                        
                        	
                            Base your answers to questions 7 and 8 on the passage below and on your knowledge of biology.

                            The number in the parentheses ( ) at the end of a sentence is used to identify that sentence.

                            They Sure Do Look Like Dinosaurs

                            When making movies about dinosaurs, film producers often use ordinary lizards and enlarge their images many times (1). We all know, however, that although they look like dinosaurs and are related to dinosaurs, lizards are not actually dinosaurs (2).

                            Recently, some scientists have developed a hypothesis that challenges this view (3). These scientists believe that some dinosaurs were actually the same species as some modern lizard that had grown to unbelievable sizes (4). They think that such growth might be due to a special type of DNA called repetitive DNA, often referred to as “junk” DNA because scientists do not understand its functions (5). These scientists studied pumpkins that can reach sizes of nearly 1,000 pounds and found them to contain large amounts of repetitive DNA (6). Other pumpkins that grow to only a few ounces in weight have very little of this kind of DNA (7). In addition, cells that reproduce uncontrollably have almost always been found to contain large amounts of this DNA (8).

                        

                        	
                            
                        

                        	
                            
                            
                                
                                    
                                    State one reason why scientists formerly thought of repetitive DNA as “junk.” [1]

                                    

                            

                            
                        

                    	
                            
                            
                                
                                    
                                    Write the number of the sentence that provides evidence supporting the hypothesis that increasing amounts of repetitive DNA are responsible for increased sizes of organisms. [1]

                                   

                            

                            
                        

                    


            

        

    Answers
								Explained

Key Idea 1—Purpose of Scientific Inquiry


	
                            
                            
                            
                                
                                    
                                    One response is required. Acceptable responses include:

                                
                                    	Kills bacteria

                                    	Produces vitamin D

                                    	Treats diseases and/or wounds

                                

                            

                        

	
                            
                            
                            
                                
                                    
                                    One response is required. Acceptable responses include:

                                
                                    	The “tanning myth” involves people believing that a tan is a sign of good health.

                                    	The “tanning myth” says that a good tan is good for people.

                                

                            

                        

	

                                3 The production of melanin, which causes tanning, increases when skin cells are exposed to the Sun is the correct statement concerning tanning. Melanin is a dark pigment that is produced in specialized skin cells in response to ultraviolet radiation in sunlight or an artificial source. This information is found in the third paragraph of the passage.

                                WRONG CHOICES EXPLAINED:

                                (1) Tanning causes a decrease in the ability of the skin to regulate body temperature is not a correct statement concerning tanning. There is no known relationship between tanning and body temperature regulation.

                                (2) Radiation from the Sun is the only radiation that causes tanning is not a correct statement concerning tanning. Tanning can also occur when the skin is exposed to artificial sources of ultraviolet radiation. A reference is made in the fourth paragraph of the passage to “tanning parlors” where people can be exposed to artificial doses of ultraviolet radiation.

                                (4) Melanocytes decrease their activity as exposure to the Sun increases, causing a protective coloration on the skin is not a correct statement concerning tanning. Melanin is produced as a protective pigment that helps prevent deep penetration of ultraviolet radiation into the deep layers of the skin. When ultraviolet radiation is absorbed by melanocytes, their activity increases, not decreases.

                            



	

                                2  It stimulates the skin to produce antibodies is not a correct statement concerning ultraviolet radiation. There is no information in the passage relating to the production of antibodies as a result of absorption of ultraviolet radiation, and no known research indicates this type of relationship.

                                WRONG CHOICES EXPLAINED:

                                (1), (3), (4) It may damage the skin, it is absorbed by the skin, and it may stimulate the skin to produce excess pigment are all correct statements concerning ultraviolet radiation. Ultraviolet radiation is an invisible but extremely powerful form of electromagnetic radiation. It can penetrate unshielded living tissues and alter the genetic makeup of the cells it encounters. In humans, this radiation can cause the production of melanin from melanocytes; in extreme cases, it can stimulate the growth of skin cancer.

                            



	

                        3 The body of knowledge described in this question is an example of a theory. When scientists begin to study a phenomenon in nature, their first step is normally to investigate it through repeated observation and experimentation. As a result of the analysis of the large quantity of data gathered during this process, the scientists then formulate a theory (“well-accepted body of knowledge”) that describes the phenomenon in a way that is consistent with the data.

                        WRONG CHOICES EXPLAINED:

                        (1) A hypothesis is not the body of knowledge described in this question. Scientists develop a hypothesis (“educated guess”) around their preliminary observations concerning a natural phenomenon. The hypothesis may be proven accurate or inaccurate as a result of the experimentation used to test it. For this reason, a hypothesis cannot be considered a “well-accepted body of knowledge.”

                        (2) A controlled experiment is not the body of knowledge described in this question. A controlled experiment is a scientific method used to test an experimental hypothesis. The data that results from a controlled experiment can be used to support the development of a “well-accepted body of knowledge,” but it does not constitute that body of knowledge.

                        (4) A research plan is not the body of knowledge described in this question. A research plan may be a series of controlled experiments designed to test various aspects of a natural phenomenon. The data that results from the research plan can be used to support the development of a “well-accepted body of knowledge,” but it does not constitute that body of knowledge.

                    



	

                        2 All scientific theories are subject to change and improvement is the statement best illustrated by the information given. Both Lamarck and Darwin developed their theories of evolution based on observations made and inferences drawn before there was a good understanding of the genetic basis of variation. Lamarck’s earlier theory of “use and disuse” was disproven by later experiments of other scientists. Darwin’s later theory of “natural selection,” though much closer to the currently accepted scientific theory of evolution, has been modified and improved on by the work of later scientists who have had the benefit of modern-day research in genetics, paleontology, and other sciences.

                        WRONG CHOICES EXPLAINED:

                        (1) Scientific theories that have been changed are the only ones supported by scientists is not the statement best illustrated by the information given. Scientists generally support theories that have stood the test of good scientific research. A theory that has not changed, as long as it is still supported by such research, is generally supported by most scientists.

                        (3) Most scientific theories are the outcome of a single hypothesis is not the statement best illustrated by the information given. In fact, scientific theories are based on the results of many experiments that each contain their own independent hypotheses.

                        (4) Scientific theories are not subject to change is not the statement best illustrated by the information given. Scientists are constantly questioning and reevaluating scientific theories. It is likely that a vast majority of all scientific theories undergo at least some modification.

                    



	
                            
                            
                            
                                
                                    
                                    One response is required that indicates a reason why scientists formerly thought of repetitive DNA as “junk.” Acceptable responses include: [1]

                                
                                    	Scientists did not understand the function of repetitive DNA.

                                    	They didn’t know what it did, and so they thought it was junk.

                                

                            

                        

	
                            
                            
                            
                                
                                    
                                    One credit is allowed for indicating that either sentence 6 or sentence 7 provides evidence supporting the hypothesis that increased amounts of repetitive DNA are responsible for increased sizes of organisms. These sentences give information about the results of scientific investigations that measured the amount of repetitive DNA in the cells of giant pumpkins and miniature pumpkins and found that giant pumpkins contain more of this kind of DNA than miniature pumpkins.

                            

                        





        Key Idea 2—Methods of Scientific Inquiry

        Beyond the use of reasoning and consensus, scientific inquiry involves the testing of proposed explanations involving the use of conventional techniques and procedures and usually requiring considerable ingenuity.

        
            
                
                    
                        	Performance Indicator
                        	Description
                    

                
                
                    
                        	2.1
                        	The student should be able to devise ways of making observations to test proposed explanations.
                    

                    
                        	2.2
                        	The student should be able to refine research ideas through library investigations, including electronic information retrieval and reviews of literature, and through peer feedback obtained from review and discussion.
                    

                    
                        	2.3
                        	The student should be able to develop and present proposals including formal hypotheses to test explanations (i.e., predict what should be observed under specific conditions if the experiment is true).
                    

                    
                        	2.4
                        	The student should be able to carry out research for testing explanations, including selecting and developing techniques, acquiring and building apparatus, and recording observations as necessary.
                    

                
            

        

        
          
            
                	
                        
                        	
                            Base your answers to questions 9 and 10 on the diagram below of the field of view of a light compound microscope and on your knowledge of microscopes.

                            
                                [image: image]
                            

                        

                        	
                            
                        

                        
                        	
                            
                            
                                
                                    
                                    In order to center the organism in the field of view, the slide should be moved

                            

                            
                                	
                                    
                                    down and to the right

                                	
                                    
                                    down and to the left

                                	
                                    
                                    up and to the right

                                	
                                    
                                    up and to the left

                            

                            
                        

                        	
                            
                            
                                
                                    
                                    The approximate length of the organism is

                            

                            
                                	500 µm

                                	1,600 µm

                                	50 µm

                                	1.6 µm

                            

                            
                        

                    


                	
                    
                    
                        
                            
                            After viewing an organism under low power, a student switches to high power. The student should first

                    

                    
                        	adjust the mirror

                        	center the organism

                        	raise the objective and switch to high power

                        	close the diaphragm

                    

                    
                

                	
                    
                    
                        
                            
                            Using one or more complete sentences, explain why a specimen viewed under the high-power objective of a microscope appears darker than when it is viewed under low power.

                            

                    

                    
                

                	
                        
                        	
                            Base your answers to questions 13 and 14 on the diagram below of a compound light microscope.

                            
                                [image: image]
                            

                        

                        	
                            
                        

                        	
                            
                            
                                
                                    
                                    The letter C represents

                            

                            
                                	the mirror

                                	the diaphragm

                                	the eyepiece

                                	the high-power objective

                            

                            
                        

                        	
                            
                            
                                
                                    
                                    Select and name one of the labeled parts, and in one or more complete sentences describe its function.

                                    >

                            

                            
                        

                    


                	
                    
                    
                        
                            
                            The letter “p” as it normally appears in print is placed on the stage of a compound light microscope. Which best represents the image observed when a student looks through the microscope?

                    

                    
                        	p

                        	q

                        	b

                        	d

                    

                    
                

                	
                    
                    
                        
                            
                            To separate the parts of a cell by differences in density, a biologist would probably use

                    

                    
                        	a microdissection instrument

                        	an ultracentrifuge

                        	a compound light microscope

                        	an electron microscope

                    

                    
                

                	
                    
                    
                        
                            
                            The diagram below represents the field of view of a microscope. What is the approximate diameter, in micrometers, of the cell shown in the field?

                        
                            [image: image]
                        

                    

                    
                        	50 µm

                        	500 µm

                        	1,000 µm

                        	2,000 µm

                    

                    
                

                	
                    
                        
                        Base your answer to the question on the diagram below.

                    
                        [image: image]
                    

                

                	
                    
                    
                        How many millimeters long is the organism resting on the metric ruler?

                            

                    

                    
                

                	
                        
                        	
                            Questions 19 through 21 are based on the experiment described below.

                            A test tube was filled with a molasses solution, sealed with a membrane, and inverted into a beaker containing 200 mL of distilled water. A second test tube was filled with a starch solution, sealed with a membrane, and inverted into a beaker containing 200 mL of distilled water. After several hours, the water in each beaker was tested for the presence of molasses and starch.

                            The diagrams show the setup of the experiment.

                            
                                [image: image]
                            

                            Answer each question related to the experiment in one or more complete sentences.

                        

                        	
                            
                        

                    	
                            
                            
                                
                                    
                                    What principle was being tested in the experiment?

                                    

                            

                            
                        

                    	
                            
                            
                                
                                    
                                    What reagents were used in the experiment to test for the presence of molasses and starch?

                                    

                            

                            
                        

                    	
                            
                            
                                
                                    
                                    Draw one conclusion from this experiment.

                                    

                            

                            
                        

                    


                	
                        
                        	
                            Questions 22 and 23 are based on the experiment described below.

                            An opaque disk was placed on several leaves of a geranium plant. The remaining leaves of the plant were untreated. After the plant had been exposed to sunlight, a leaf on which a disk had been placed was removed and tested as shown in parts B and C of the diagram below.

                            
                                [image: image]
                            

                            Answer each question related to the experiment in one or more complete sentences.

                        

                        	
                            
                        

                    	
                            
                            
                                
                                    
                                    What conclusion can be drawn from the result of the experiment?

                                    

                            

                            
                        

                    	
                            
                            
                                
                                    
                                    What process was being investigated by the experiment?

                                    

                            

                            
                        

                    


                	
                        
                        	
                            Questions 24 and 25 are based on the experiment described below.

                            A student added 15 mL of water to each of three test tubes, labeled A, B, and C. A 1-cc piece of raw potato was added to tube B. A 1-cc piece of cooked potato was added to tube C. Five drops of hydrogen peroxide (H2O2) were added to each test tube. The results are shown in the following diagram.

                            
                                [image: image]
                            

                        

                        	
                            
                        

                    	
                            
                            
                                
                                    
                                    What conclusion can be drawn from the experiment?

                                    

                            

                            
                        

                    	
                            
                            
                                
                                    
                                    Which test tube is the control? Explain the reason for your choice.

                                    

                            

                            
                        

                    


                	
                        
                        	
                            Base your answers to questions 26 through 28 on the diagram of the measuring device shown below.

                            
                                [image: image]
                            

                        

                        	
                            
                        

                    	
                            
                            
                                
                                    
                                    What is the name of this measuring device?

                                    

                            

                            
                        

                    	
                            
                            
                                
                                    
                                    In one complete sentence describe the procedure that you would follow to read the meniscus.

                                    

                            

                            
                        

                    	
                            
                            
                                
                                    
                                    What must a student do to obtain a volume of 85 milliliters of liquid in this measuring device?

                            

                            
                                	Add 2.0 mL.

                                	Remove 2.0 mL.

                                	Add 2.5 mL.

                                	Remove 8.7 mL.

                            

                            
                        

                    


            

        

    Answers
        Explained

Key Idea 2—Methods of Scientific Inquiry


	

                                2 Specimens viewed under the microscope appear upside-down, backward, and reversed.

                                WRONG CHOICES EXPLAINED:

                                (1), (3), (4) With any of these choices, the specimen would be moved out of the field of view.

                            



	

                                1 The field of view is given as 1.6 mm. 1 mm = 1000 µm. 1.6 mm × 1000 µm = 1600 µm. The diagram shows that three specimens would fit across the field of view. One-third of 1600 µm = 533 µm. Of the choices given, 500 µm (choice 1) is closest to this value.

                                WRONG CHOICES EXPLAINED:

                                (2), (3), (4) Each of these choices is mathematically incorrect.

                            



	

                        2 The student should first center the organism. The field of view is smaller under high power; therefore, less of a specimen can be seen. If the organism is not centered, it may fall out of the field of view under high power.

                        WRONG CHOICES EXPLAINED:

                        (1) The mirror is adjusted for maximum light under low power. Because the diameter of the high-power objective is very small, it is impossible to adjust the light under high power.

                        (3) A compound light microscope is parfocal; that is, it is not necessary to lift the high-power objective to focus under high power. The specimen remains in focus when switching from low power to high power.

                        (4) Closing the diaphragm reduces the amount of light entering the objective. Therefore, the specimen would appear very dark and would be difficult to see.

                    



	
                    
                    
                    
                        
                            
                            The diameter of the high-power objective is smaller than the diameter of the low-power objective. Less light enters through the high-power objective, and therefore the specimen appears darker.

                    

                

	

                                2 The letter C represents the diaphragm.

                                WRONG CHOICES EXPLAINED:

                                (1) The mirror is represented by D.

                                (3), (4) The eyepiece and the high-power objective are not labeled on the diagram.

                            



	
                            
                            
                            
                                
                                    
                                    Coarse adjustment (A)—used to focus a specimen under the low-power objective.

                                or

                                Low-power objective (B)—along with the standard eyepiece, magnifies a specimen 100×.

                                or

                                Diaphragm (C)—regulates the amount of light entering the objectives.

                                or

                                Mirror (D)—provides a source of light that illuminates the specimen.

                            

                        

	

                        4 The image of a specimen as seen under a microscope is upside-down (d). The right side is on the left side, and the top is on the bottom.

                        WRONG CHOICES EXPLAINED:

                        (1) In this choice (p) there is no change in the way the image of the letter appears.

                        (2) In this choice (q) the image of the letter is reversed in only one direction: The right and left sides are reversed.

                        (3) In this choice (b) the image of the letter is reversed in only one direction: The top and bottom are reversed.

                    



	

                        2 The ultracentrifuge is a machine that spins at a very high speed. A test tube of a liquid containing the parts of ruptured cells is placed in the machine. Each cell part has its own density (mass per unit volume). When the machine rotates, the cell parts fall to different levels in the test tube depending on their density.

                        WRONG CHOICES EXPLAINED:

                        (1) A microdissection instrument enables a biologist to remove a cell part from a single living cell. A micromanipulator is an example of such an instrument.

                        (3) A cell is transparent under a light microscope. Its structures cannot be seen unless the cell is stained. A compound light microscope can be used to view, but not to separate, cell parts.

                        (4) An electron microscope uses beams of electrons to view freeze-dried specimens; it cannot be used to separate cell parts for study.

                    



	

                        2 Study the information given in the diagram. Notice that the diameter of the circle is 2 mm. Since 1 mm is equal to 1,000 µm, 2 mm are equal to 2,000 µm. In relation to the entire circle, how large is the cell? Is the cell one-half as large or one-fourth as large? Dividing the circle into four parts shows us that the diameter of the cell is about one-quarter the diameter of the circle. Dividing 4 into 2,000 results in 500 µm.

                        WRONG CHOICES EXPLAINED:

                        (1) 50 µm is too small. The cell is ten times larger than 50.

                        (3) 1,000 µm is too large. The cell is not one-half the diameter.

                        (4) 2,000 µm is the diameter of the circle. The cell is only one-fourth as large.

                    



	
                    
                    
                    
                        
                            
                            The organism is 26 millimeters long.

                    

                    

	
                            
                            
                            
                                
                                    
                                    The principle of diffusion was being tested in the experiment.

                            

                    

	
                            
                            
                            
                                
                                    
                                    Benedict’s solution was used to test for the presence of molasses in the beaker. Iodine was used to test for the presence of starch in the beaker.

                            

                    

	
                            
                            
                            
                                
                                    
                                    Molasses can diffuse through a membrane.

                                or

                                Starch cannot diffuse through a membrane.

                            

                    

	
                            
                            
                            
                                
                                    
                                    No starch was produced in the area covered by the disk.

                            

                    

	
                            
                            
                            
                                
                                    
                                    The process of photosynthesis was being investigated.

                            

                    

	
                            
                            
                            
                                
                                    
                                    Raw potato contains an enzyme that breaks down hydrogen peroxide.

                                or

                                Cooking a potato destroys the enzyme that breaks down hydrogen peroxide.

                            

                    

	
                            
                            
                            
                                
                                    
                                    Test tube A is the control. A control is the part of the experiment that provides the basis of comparison for the variable being tested.

                            

                    

	
                            
                            
                            
                                
                                    
                                    The device is known as a graduated cylinder.

                            

                    

	
                            
                            
                            
                                
                                    
                                    The meniscus should be read at eye level.

                            

                    

	

                                2 To obtain a volume of 85 mL, 2.0 mL must be removed. The graduated cylinder contains 87 mL of liquid.

                            







        Key Idea 3—Analysis in Scientific Inquiry

        The observations made while testing proposed explanations, when analyzed using conventional and invented methods, provide new insights into natural phenomena.

        
            
                
                    
                        	Performance Indicator
                        	Description
                    

                
                
                    
                        	3.1
                        	The student should be able to use various methods of representing and organizing observations (e.g., diagrams, tables, charts, graphs, equations, matrices) and insightfully interpret the organized data.
                    

                    
                        	3.2
                        	The student should be able to apply statistical analysis techniques, when appropriate, to test if chance alone explains the results.
                    

                    
                        	3.3
                        	The student should be able to assess correspondence between the predicted result contained in the hypothesis and actual result, and reach a conclusion as to whether the explanation on which the prediction was based is supported.
                    

                    
                        	3.4
                        	The student should be able to, based on the results of the test and through public discussion, revise the explanation and contemplate additional research.
                    

                    
                        	3.5
                        	The student should be able to develop a written report for public scrutiny that describes the proposed explanation, including a literature review, the research carried out, its result, and suggestions for further research.
                    

                
            

        

        
           
            
                
                	
                    
                    
                        
                            
                            If curve A in the diagram represents a population of hawks in a community, what would most likely be represented by curve B?

                        
                            [image: image]
                        

                    

                    
                        	the dominant trees in that community

                        	a population with which the hawks have a mutualistic relationship

                        	variations in the numbers of producers in that community

                        	a population on which the hawks prey

                    

                    
                

                	
                        
                        	
                            Base your answers to questions 30 and 31 on this graph and on your knowledge of biology. The graph below depicts changes in the population growth rate of Kaibab deer.

                            
                                [image: image]
                            

                        

                        	
                            
                        

                        	
                            
                            
                                
                                    
                                    About how many deer could the range have supported in 1930 without some of them starving to death?

                            

                            
                                	12,000

                                	35,000

                                	50,000

                                	100,000

                            

                            
                        

                        	
                            
                            
                                
                                    
                                    In which year were the natural predators of the deer most likely being killed off faster than they could reproduce?

                            

                            
                                	1905

                                	1920

                                	1930

                                	1940

                            

                            
                        

                    


                	
                    
                    
                        
                            
                            Which process is illustrated by the diagram?

                        
                            [image: image]
                        

                    

                    
                        	migration

                        	adaptive radiation

                        	speciation

                        	isolation

                    

                    
                

                	
                        
                        	
                            Base your answers to questions 33 through 36 on the information and data table below and on your knowledge of biology. The table shows the average systolic and diastolic blood pressure measured in millimeters of mercury (mm Hg) for humans between the ages of 2 and 14 years.

                            
                                Data Table

                                
                                    
                                        
                                            	
Average Blood Pressure (mm Hg)

                                        

                                        
                                            	Age
                                            	Systolic
                                            	Diastolic
                                        

                                    
                                    
                                        
                                            	2
                                            	100
                                            	60
                                        

                                        
                                            	6
                                            	101
                                            	64
                                        

                                        
                                            	10
                                            	110
                                            	72
                                        

                                        
                                            	14
                                            	119
                                            	76
                                        

                                    
                                

                            

                        

                        	
                            
                        

                        	
                            Directions (33–36)

                            Using the information in the data table, construct a line graph on the grid provided, following the directions below.

                        

                        	
                            
                            
                                
                                    
                                    Mark an appropriate scale on each labeled axis.

                            

                            
                        

                        	
                            
                            
                                
                                    
                                    Plot the data for systolic blood pressure on your graph. Surround each point with a small triangle and connect the points.

                            

                            
                        

                        	
                            
                            
                                
                                    
                                    Plot the data for diastolic blood pressure on your graph. Surround each point with a small circle and connect the points.

                                
                                    [image: image]
                                    [image: image]
                                

                                
                                    [image: image]
                                

                            

                            
                        

                    	
                            
                            
                                
                                    
                                    Using one or more complete sentences, state one conclusion that compares systolic blood pressure to diastolic blood pressure in humans between the ages of 2 and 14 years.

                                    

                            

                            
                        

                    


                	
                    
                    
                        
                            
                            The graph below shows the results of an experiment.

                        
                            [image: image]
                        

                        At 16°C, what percentage of the brook trout reached maximum size?

                    

                    
                        	30%

                        	55%

                        	75%

                        	95%

                    

                    
                

                	
                    
                    
                        
                            
                            An experiment is represented in the diagram below.

                        
                            [image: image]
                        

                        An inference that can be made from this experiment is that

                    

                    
                        	adult frog B will have the same genetic traits as the tadpole

                        	adult frog A can develop only from an egg and a sperm

                        	fertilization must occur in order for frog eggs to develop into adult frogs

                        	the nucleus of a body cell fails to function when transferred to other cell types

                    

                    
                

                	
                    
                    
                        
                            
                            The charts below show the relationship of recommended weight to height in men and women age 25–29.

                        
                            [image: image]
                        

                        The recommended weight for a 6'0" tall man with a small frame is closest to that of a

                    

                    
                        	5'10" man with a medium frame

                        	5'9" woman with a large frame

                        	6'0" man with a medium frame

                        	6'0" woman with a medium frame

                    

                    
                

                	
                        
                        	
                            Base your answers to questions 40 through 43 on the information below and on your knowledge of biology.

                            
                                	
                                    A group of biology students extracted the photosynthetic pigments from spinach leaves using the solvent acetone. A spectrophotometer was used to measure the percent absorption of six different wavelengths of light by the extracted pigments. The wavelengths of light were measured in units known as nanometers (nm). One nanometer is equal to one-billionth of a meter. The following data were collected:

                                    
                                        	yellow light (585 nm)—25.8% absorption

                                        	blue light (457 nm)—49.8% absorption

                                        	orange light (616 nm)—32.1% absorption

                                        	violet light (412 nm)—49.8% absorption

                                        	red light (674 nm)—41.0% absorption

                                        	green light (533 nm)—17.8% absorption

                                    

                                

                            

                        

                        	
                            
                        

                    	
                            
                            
                                
                                    
                                    Complete all three columns in the data table below so that the wavelength of light either increases or decreases from the top to the bottom of the data table.

                                
                                    
                                        
                                            
                                                	Color of Light
                                                	Wavelength of Light (nm)
                                                	Percent Absorption
                                                    by Spinach Extract
                                            

                                        
                                        
                                            
                                                	
                                                	
                                                	
                                            

                                            
                                                	
                                                	
                                                	
                                            

                                            
                                                	
                                                	
                                                	
                                            

                                            
                                                	
                                                	
                                                	
                                            

                                            
                                                	
                                                	
                                                	
                                            

                                            
                                                	
                                                	
                                                	
                                            

                                        
                                    

                                

                            

                            
                        

                        	
                            Directions (41–42)

                            Using the information in the data table, construct a line graph on the grid provided, following the directions below.

                        

                    	
                            
                            
                                
                                    
                                    Mark an appropriate scale on the axis labeled “Percent Absorption.”

                            

                            
                        

                    	
                            
                            
                                
                                    
                                    Plot the data from the data table on your graph. Surround each point with a small circle and connect the points.

                                
                                    [image: image]
                                

                            

                            
                        

                    	
                            
                            
                                
                                    
                                    Which statement is a valid conclusion that can be drawn from the data obtained in this investigation?

                            

                            
                                	Photosynthetic pigments in spinach plants absorb blue light and violet light more efficiently than red light.

                                	The data would be the same for all pigments in spinach plants.

                                	Green light and yellow light are not absorbed by spinach plants.

                                	All plants are efficient at absorbing violet light and red light.

                            

                            
                        

                    


                	
                    
                    
                        
                            
                            The graph below represents the results of an investigation of the growth of three identical bacterial cultures incubated at different temperatures.

                        
                            [image: image]
                        

                        Which inference can be made from this graph?

                    

                    
                        	Temperature is unrelated to the reproductive rate of bacteria.

                        	Bacteria cannot grow at a temperature of 5°C.

                        	Life activities in bacteria slow down at high temperatures.

                        	Refrigeration will most likely slow the growth of these bacteria.

                    

                    
                

                	
                    
                    
                        
                            
                            A study was conducted using two groups of ten plants of the same species. During the study, the plants were kept under identical environmental conditions. The plants in one group were given a growth solution every 3 days. The heights of the plants in both groups were recorded at the beginning of the study and at the end of a 3-week period. The data showed that the plants given the growth solution grew faster than those not given the solution. 

                        When other researchers conduct this study to test the accuracy of the results, they should

                    

                    
                        	give growth solution to both groups

                        	make sure that the conditions are identical to those in the first study

                        	give an increased amount of light to both groups of plants

                        	double the amount of growth solution given to the first group

                    

                    
                

                	
                    
                    
                        
                            
                            Worker bees acting as scouts are able to communicate the distance of a food supply from the hive by performing a “waggle dance.” The graph below shows the relationship between the distance of a food supply from the hive and the number of turns in the waggle dance every 15 seconds.

                        
                            [image: image]
                        

                        Using one or more complete sentences, state the relationship between the distance of the food supply from the hive and the number of turns a bee performs in the waggle dance every 15 seconds.

                            

                    

                    
                

                	
                    
                    
                        
                            
                            Based on experimental results, a biologist in a laboratory reports a new discovery. If the experimental results are valid, biologists in other laboratories should be able to perform

                    

                    
                        	an experiment with a different variable and obtain the same results

                        	the same experiment and obtain different results

                        	the same experiment and obtain the same results

                        	an experiment under different conditions and obtain the same results

                    

                    
                

            

        

    Answers
        Explained

Key Idea 3—Analysis in Scientific Inquiry


	

                        4 The diagram shows the population growth cycle for two organisms. An examination of the graph shows that the population growth cycle of the hawks closely follows the cycle of population B. There is a slight lag in the cycles. This type of graph is used to show a predator-prey relationship. The hawks prey on population B.

                        WRONG CHOICES EXPLAINED:

                        (1) Hawks are not herbivores. They do not live off the dominant trees in the community.

                        (2) If the two populations benefited equally from the relationship (were mutualistic), the peaks of the two graphs would coincide.

                        (3) Hawks are carnivores. They do not depend directly on the producers in the community.

                    



	

                                1 According to the graph, the range could support 12,000 deer in 1930.

                                WRONG CHOICES EXPLAINED:

                                (2) The carrying capacity of the range was 35,000. The carrying capacity is the maximum number of individuals that can be supported by the area. The number is usually constant unless severe environmental changes occur.

                                (3) The actual number of deer occupying the range in 1930 was 50,000.

                                (4) A population of 100,000 deer was reached in 1925.

                            



	

                                2 In nature, a predator-prey relationship keeps the prey population in check. In 1920, the population of deer increased. It was at this time that the predators were removed by human hunting.

                                WRONG CHOICES EXPLAINED:

                                (1) The deer probably entered the region in 1905. It takes time for an organism to adjust to a new environment.

                                (3) In 1930, the deer population, which had exceeded the carrying capacity, was declining. The decline was caused by starvation. The deer had consumed almost all of the available vegetation in the area.

                                (4) By 1940, the deer population reached the new carrying capacity of the range. The carrying capacity had been greatly reduced by overgrazing by the previously unchecked deer population.

                            



	

                        4 As the result of isolation, the members of populations A and B are separated and are prevented from interbreeding. Variations that occur in one area are not transmitted to the individuals in the other area. Consequently, over a long period of time, the genetic differences become accentuated, and the new variations are maintained.

                        
                            [image: image]
                        

                        WRONG CHOICES EXPLAINED:

                        (1) Migration is not possible when populations are separated by a geographical barrier such as water.

                        (2) Adaptive radiation refers to a branching evolution and is not depicted in the diagram.

                        (3) Speciation indicates formation of new species from a parent population. This is not indicated in the diagram.

                    



	
                            
                            
                            
                                
                                    [image: image]
                                

                            

                        

	
                            
                            
                            
                                
                                    [image: image]
                                

                            

                        

	
                            
                            
                            
                                
                                    [image: image]
                                

                            

                        

	
                            
                            
                            
                                
                                    
                                    Systolic pressure is higher than diastolic pressure. or Both systolic pressure and diastolic pressure increase between the ages of 2 and 14.

                                [Note: Other correct complete-sentence responses are acceptable.]

                            

                        

	

                        4 Brook trout growth is represented by the lighter solid line on the graph. Tracing along the horizontal axis to 16°C and then tracing up to the point at which the brook trout line is encountered, we see that the growth rate is between 80% and 100% but closer to 100%; we estimate it is about 95%.

                        WRONG CHOICES EXPLAINED:

                        (1) Brook trout growth rate is at 30% when the water temperature is about 18°C. Largemouth bass growth rate is about 30% at 16°C.

                        (2) None of the species indicated have a growth rate of 55% at 16°C. Brook trout growth rate is at 55% at about 17.5°C.

                        (3) Brook trout growth rate falls to 75% at about 17°C. The growth rate of northern pike is at 75% at about 16°C.

                        



	

                        1 The diagram represents an experiment in cloning. Because the nucleus (which contains the genetic material) used in this experiment comes from a tadpole, the egg will produce new cells that have genetic characteristics identical to those of the tadpole.

                        WRONG CHOICES EXPLAINED:

                        (2) It is unclear from this diagram how frog A came into being.

                        (3) This conclusion is refuted by the results of this experiment; a new frog was created without the use of fertilization.

                        (4) This conclusion is refuted by the results of this experiment; the tadpole nucleus was taken from an intestinal cell, which is a “body” cell.

                        



	

                        4 The chart on the left shows that a man 6'0" tall with a small frame has an ideal weight range of 149–160 pounds. Of the choices given, the closest comparison can be made to the ideal weight range of a 6’0” woman with a medium frame at 148–162 pounds.

                        WRONG CHOICES EXPLAINED:

                        (1) The weight range shown for a 5'10" man with a medium frame is 151–163 pounds.

                        (2) The weight range shown for a 5'9" woman with a large frame is 149–170 pounds.

                        (3) The weight range shown for a 6'0" man with a medium frame is 157–170 pounds.

                        



	
                            
                            
                            
                                
                                    
                                        
                                            
                                                	Color of Light
                                                	Wavelength of Light (nm)
                                                	Percent Absorption
                                                    by Spinach Extract
                                            

                                        
                                        
                                            
                                                	violet
                                                	412
                                                	49.8
                                            

                                            
                                                	blue
                                                	457
                                                	49.8
                                            

                                            
                                                	green
                                                	533
                                                	17.8
                                            

                                            
                                                	yellow
                                                	585
                                                	25.8
                                            

                                            
                                                	orange
                                                	616
                                                	32.1
                                            

                                            
                                                	red
                                                	674
                                                	41.0
                                            

                                        
                                    

                                

                            

                        

	
                            
                            
                            
                                
                                    [image: image]
                                

                            

                        

	
                            
                            
                            
                                
                                    [image: image]
                                

                            

                        

	

                                1 The statement photosynthetic pigments in spinach plants absorb blue light and violet light more efficiently than red light is a valid conclusion that can be drawn from the data. The high point of the chart/graph data is clearly shown to be above the blue and violet wavelengths of light.

                                WRONG CHOICES EXPLAINED:

                                (2) The statement the data would be the same for all pigments in spinach plants is not supported by the results of this experiment. The chart/graph data show considerable variation in the experimental results as the wavelength of light varies.

                                (3) The statement green light and yellow light are not absorbed by spinach plants is not supported by the results of this experiment. Although the chart/graph data show a lower absorption rate at these wavelengths, there is still some absorption in this range.

                                (4) The statement all plants are efficient at absorbing violet light and red light is not supported by the results of this experiment. The experimental data are limited to the absorption of light by pigments found in one type of plant. These data cannot be extended to all plants unless all other types of plants are tested under the same experimental conditions and the results are found to be similar.

                        



	

                        4 Of those given, refrigeration will most likely slow the growth of these bacteria is the most reasonable inference that can be made from the graph data. The graph clearly shows a slower rate of growth (reproduction) at 5°C than at 10°C or 15°C.

                        WRONG CHOICES EXPLAINED:

                        (1) The inference that temperature is unrelated to the reproductive rate of bacteria is not supported by the data. Temperature is the independent (experimental) variable in this study. It clearly has an influence on the bacterial reproductive rate.

                        (2) The inference that bacteria cannot grow at a temperature of 5°C is not supported by the data. The graph clearly shows that growth at this temperature, while slow, occurs at a steady pace.

                        (3) The inference that life activities in bacteria slow down at high temperatures is not supported by the data. The data indicate that, if anything, bacterial activity increases with increasing temperature. No data are shown for bacterial growth at temperatures above 15°C, and so we cannot draw any inference about what happens to the rate of bacterial growth at these extremes.

                        



	

                        2 These researchers should make sure that the conditions are identical to those in the first study. The validity of any scientific experiment can be verified only if the same results are obtained under the same experimental conditions. Any change in these conditions invalidates the results of the verification study.

                        WRONG CHOICES EXPLAINED:

                        (1) If the researchers give growth solution to both groups, there will be no control group against which to compare the experimental group. The results of the verification study will be invalid because the experimental conditions will have been changed.

                        (3) If the researchers give an increased amount of light to both groups of plants, the original experimental method will be altered. The results of the verification study will be invalid because the experimental conditions will have been changed.

                        (4) If the researchers double the amount of growth solution given to the first group, the original experimental method will not be followed. The results of the verification study will be invalid because the experimental conditions will have been changed.

                        



	
                    
                    
                    
                        
                            
                            The number of turns in the waggle dance decreases as the distance of the food supply from the hive increases. Or The closer to the hive the food source is located, the more turns there are in the waggle dance. [Note: Any correct, complete-sentence answer is acceptable.]

                    

                        

	

                        3 Other biologists in other laboratories should be able to perform the same experiment and obtain the same results if the experimental results are valid. Any experimental results obtained by one scientist must be validated through independent research by other scientists following the same procedures.

                        WRONG CHOICES EXPLAINED:

                        (1) If different scientists perform an experiment with a different variable and obtain the same results, the original experimental results will be invalidated.

                        (2), (4) If different scientists perform the same experiment and obtain different results, or an experiment under different conditions and obtain the same results, they will neither validate nor invalidate the results of the original experiment. All variables and conditions must be kept the same if the experimental results are to be properly tested.

                    







        QUESTIONS ON STANDARD 4

        Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science.

        Key Idea 1—Application of Scientific Principles

        Living things are both similar to and different from each other and from nonliving things.

        
            
                
                    
                        	Performance Indicator
                        	Description
                    

                
                
                    
                        	1.1
                        	The student should be able to explain how diversity of populations within ecosystems relates to the stability of ecosystems.
                    

                    
                        	1.2
                        	The student should be able to describe and explain the structures and functions of the human body at different organizational levels (e.g., systems, tissues, cells, organelles).
                    

                    
                        	1.3
                        	The student should be able to explain how a one-celled organism is able to function despite lacking the levels of organization present in more complex organisms.
                    

                
            

        

        
            
            
                
                	
                    
                    
                        
                            
                            In which life function is the potential energy of organic compounds converted to a form of stored energy that can be used by the cell?

                    

                    
                        	transport

                        	respiration

                        	excretion

                        	regulation

                    

                    
                

                	
                    
                    
                        
                            
                            Which life activity is not required for the survival of an individual organism?

                    

                    
                        	nutrition

                        	respiration

                        	reproduction

                        	synthesis

                    

                    
                

                	
                    
                    
                        
                            
                            Which function of human blood includes the other three?

                    

                    
                        	transporting nutrients

                        	transporting oxygen

                        	maintaining homeostasis

                        	collecting wastes

                    

                    
                

                	
                    
                    
                        
                            
                            In the human body, the blood with the greatest concentration of oxygen is found in the

                    

                    
                        	left atrium of the heart

                        	cerebrum of the brain

                        	nephrons of the kidney

                        	lining of the intestine

                    

                    
                

                	
                    
                    
                        
                            
                            Which type of vessel normally contains valves that prevent the backward flow of materials?

                    

                    
                        	artery

                        	arteriole

                        	capillary

                        	vein

                    

                    
                

                	
                    Directions (53–55)

                    For each of questions 53 through 55, select the excretory structure, chosen from the list below, that best answers the question. Then record its number.

                

                	
                        Excretory Structures

                              (1) Alveolus

                               (2) Nephron

                                     (3) Sweat gland

                        (4) Liver

                

                	
                    
                    
                        
                            
                            Which structure forms urine from water, urea, and salts?

                            

                    

                    
                

                	
                    
                    
                        
                            
                            Which structure removes carbon dioxide and water from the blood?

                            

                    

                    
                

                	
                    
                    
                        
                            
                            Which structure is involved in the breakdown of red blood cells?

                            

                    

                    
                

                	
                    
                    
                        
                            
                            The bones of the lower arm are connected to the muscles of the upper arm by

                    

                    
                        	ligaments

                        	tendons

                        	cartilage

                        	skin

                    

                    
                

                	
                    
                    
                        
                            
                            The diagram below shows the same type of molecules in area A and area B. With the passage of time, some molecules move from area A to area B.

                        
                            [image: image]
                        

                    

                    
                        The movement is the result of the process of

                    

                    
                        	phagocytosis

                        	pinocytosis

                        	diffusion

                        	cyclosis

                    

                    
                

                	
                    
                    
                        
                            
                            Which is the principal inorganic compound found in cytoplasm?

                    

                    
                        	lipid

                        	carbohydrate

                        	water

                        	nucleic acid

                    

                    
                

                	
                    
                    
                        
                            
                            A specific organic compound contains only the elements carbon, hydrogen, and oxygen in a ratio of 1:2:1. This compound is most probably a

                    

                    
                        	nucleic acid

                        	carbohydrate

                        	protein

                        	lipid

                    

                    
                

                	
                    
                    
                        
                            
                            Compared to ingested food molecules, end-product molecules of digestion are usually

                    

                    
                        	smaller and more soluble

                        	larger and more soluble

                        	smaller and less soluble

                        	larger and less soluble

                    

                    
                

                	
                    
                    
                        
                            
                            The cellular function of the endoplasmic reticulum is to

                    

                    
                        	provide channels for the transport of materials

                        	convert urea to a form usable by the cell

                        	regulate all cell activities

                        	change light energy into chemical bond energy

                    

                    
                

                	
                    
                    
                        
                            
                            In which organelles are polypeptide chains synthesized?

                    

                    
                        	nuclei

                        	vacuoles

                        	ribosomes

                        	cilia

                    

                    
                

                	
                    
                    
                        
                            
                            Which organelle contains hereditary factors and controls most cell activities?

                    

                    
                        	nucleus

                        	cell membrane

                        	vacuole

                        	endoplasmic reticulum

                    

                    
                

                	
                    
                    
                        
                            
                            Centrioles are cell structures involved primarily in

                    

                    
                        	cell division

                        	storage of fats

                        	enzyme production

                        	cellular respiration

                    

                    
                

                	
                    
                    
                        
                            
                            Which cell structure contains respiratory enzymes?

                    

                    
                        	cell wall

                        	nucleolus

                        	mitochondrion

                        	vacuole

                    

                    
                

                	
                    
                    
                        
                            
                            Which process is represented below?

                        
                        
                            
                                
                            

                        

                    

                    
                        	hydrolysis

                        	synthesis

                        	digestion

                        	respiration

                    

                    
                

                	
                    
                    
                        
                            
                            Amino acids derived from the digestion of a piece of meat are transported to living cells of an animal. In the cell they are

                    

                    
                        	converted to cellulose

                        	used to attack invading bacteria

                        	synthesized into specific proteins

                        	incorporated into glycogen molecules

                    

                    
                

                	
                    
                    
                        
                            
                            Which of the following variables has the least direct effect on the rate of a hydrolytic reaction regulated by enzymes?

                    

                    
                        	temperature

                        	pH

                        	carbon dioxide concentration

                        	enzyme concentration

                    

                    
                

                	
                    
                    
                        
                            
                            Which term refers to the chemical substance that aids in the transmission of the impulse through the area indicated by X?

                        
                            [image: image]
                        

                    

                    
                        	neurotransmitter

                        	synapse

                        	neuron

                        	nerve

                    

                    
                

                	
                    
                    
                        
                            
                            Which lists human nervous-system structures in order of increasing size?

                    

                    
                        	neuron, nerve, ganglion, receptor

                        	nerve, ganglion, neuron, receptor

                        	neuron, receptor, ganglion, nerve

                        	ganglion, receptor, nerve, neuron

                    

                    
                

                	
                    
                    
                        
                            
                            Glands located within the digestive tube include

                    

                    
                        	gastric glands and thyroid glands

                        	gastric glands and intestinal glands

                        	thyroid glands and intestinal glands

                        	adrenal glands and intestinal glands

                    

                    
                

                	
                    
                    
                        
                            
                            In humans, which substance is directly responsible for controlling the calcium levels of the blood?

                    

                    
                        	adrenalin

                        	insulin

                        	parathormone

                        	thyroxin

                    

                    
                

                	
                    Base your answer to question 73 on the word equation below.

                    
                    
                        
                            
                        

                    

                

                	
                    
                    
                        
                            
                            The process represented by the word equation is known as

                    

                    
                        	aerobic respiration

                        	fermentation

                        	chemosynthesis

                        	dehydration synthesis

                    

                    
                

                	
                    
                    
                        
                            
                            The excretory organelles of some unicellular organisms are contractile vacuoles and

                    

                    
                        	cell membranes

                        	cell walls

                        	ribosomes

                        	centrioles

                    

                    
                

                	
                    
                    
                        
                            
                            Which is a type of asexual reproduction that commonly occurs in many species of unicellular protists?

                    

                    
                        	external fertilization

                        	tissue regeneration

                        	binary fission

                        	vegetative propagation

                    

                    
                

            

        

    Answers
        Explained

QUESTIONS ON STANDARD 4—Biological Concepts


	

                        2 Respiration is the life function by which ATP is made available to cells. Carbohydrate molecules are organic compounds. The breakdown of the carbohydrate molecules releases the energy stored in the bonds of the compounds. Potential energy is stored energy. The released potential energy is used to produce ATP.

                        WRONG CHOICES EXPLAINED:

                        (1) Transport is the life function by which materials are distributed throughout an organism.

                        (3) Excretion is the life function by which the wastes of metabolism are removed from an organism. Carbon dioxide, water, ammonia, and urea are metabolic wastes.

                        (4) Regulation is the life activity by which an organism responds to changes in its environment. The responses are controlled by the nervous system and the endocrine system.

                    



	

                        3 Reproduction, the life function through which a parent organism gives rise to offspring, is not necessary for the survival of the parent. Although reproduction is not required for the survival of an individual, it is necessary for the survival of a species. If a given species loses its potential for reproduction, it will become extinct.

                        WRONG CHOICES EXPLAINED:

                        (1) Nutrition is a collective term that refers to the biochemical processes by which cells extract nutrient molecules from food substances. The nutrients are used to build tissues, provide energy, and regulate the many biochemical activities that occur in cells. Without nutrition, cells die and, consequently, so do organisms. Each organism is dependent on adequate nutrition for survival.

                        (2) Respiration refers to the series of chemical changes that fuel molecules undergo to release chemical energy for cells. Respiration is necessary for the survival of the individual. Tissue cells cannot live without a means of obtaining chemical energy to power cellular activities such as active transport and metabolism. Of course, death of tissue cells means death of the individual.

                        (4) Synthesis occurs when small molecules are joined chemically to form large molecules. Enzymes, hormones, and body tissues are the results of syntheses, without which an individual organism cannot survive. Synthesis is a building-up process in which molecules vital to the life of the organism are produced. 

                    



	

                        3 Maintaining homeostasis is the function of human blood that includes the other three. By transporting nutrients, oxygen, wastes, and other materials around the body, the blood helps to make essential materials available to every living body cell while removing potentially harmful materials from these tissues. Equal distribution of these materials helps to promote a steady state in the tissues essential to homeostatic balance.

                        WRONG CHOICES EXPLAINED:

                        (1), (2), (4) Transporting nutrients, transporting oxygen, and collecting wastes are all functions of the blood that are involved in maintaining homeostasis. Nutrients provide cells with dissolved food molecules. Oxygen is used by cells in the release of energy from these food molecules. Wastes such as urea and carbon dioxide are carried away from the cells for excretion into the environment.

                    



	

                        1 Blood that has just returned from the lungs has the greatest concentration of oxygen. The left atrium of the heart receives blood directly from the lungs.

                        WRONG CHOICES EXPLAINED:

                        (2) Brain tissue is one of the largest consumers of oxygen. The blood circulating in the cerebellum gives up most of its oxygen to the nerve cells.

                        (3) The largest concentration of metabolic wastes is found in the nephrons. The nephrons are filtering units in the kidney.

                        (4) The largest concentration of digested nutrients is found in the lining of the intestine. Absorption of nutrients occurs through the villi in the small intestine.

                    



	

                        4 Veins are blood vessels that carry blood to the heart. They contain valves that prevent the backflow of blood. The blood in veins is usually deoxygenated; the exception is the pulmonary vein in which the blood is rich in oxygen.

                        WRONG CHOICES EXPLAINED:

                        (1) Arteries are blood vessels that transport blood away from the heart. Arteries are rather thick-walled and pump blood in rhythm with the heart. They have no valves.

                        (2) Small arteries are arterioles. This type of blood vessel functions similarly to arteries. Arterioles lead into capillaries.

                        (3) Capillaries are the smallest blood vessels. They are one cell thick and permit diffusion of water, nutrients, gases, and other substances into and out of the bloodstream. Capillaries have no valves; they are the connecting vessels between arterioles and venules.

                    



	
                    
                    
                    
                        2 The nephron is the unit of structure of the kidney. Each nephron has a glomerulus, Bowman’s capsule, and kidney tubules. The kidney tubules filter out excess water, salts, and the wastes from protein metabolism. Urea and salts dissolved in water form urine.

                    

                

	
                    
                    
                    
                        1 The alveolus is an air sac in the lung. It not only permits the diffusion of oxygen from the lungs into the bloodstream but also aids in the diffusion of carbon dioxide and water vapor out of the blood into the lungs.

                    

                

	
                    
                    
                    
                        4 The liver is the largest gland in the body. One of its functions is to destroy old red blood cells and change the waste products into bile. The liver also synthesizes the anticoagulant known as heparin.

                    

                

	

                        2 Tendons are tough connective tissues made strong by fibers. Tendons connect muscles to bones. The movable joints function when muscles pull on tendons.

                        WRONG CHOICES EXPLAINED:

                        (1) Ligaments are strong connective tissues that contain elastic muscle fibers. Ligaments connect bone to bone.

                        (3) Cartilage is a supporting tissue that provides strength to body structures without rigidity. Cartilage supports structures such as the ears and nose and covers the ends of bones that form joints. The ground substance, or matrix, of cartilage is made of protein.

                        (4) Skin is composed of epithelial tissue. Skin serves as a body covering and has no function in the movement of bones or muscles.

                    



	

                        3 Diffusion is the process that results in the movement of molecules from a region of higher concentration (area A) to a region of lower concentration (area B). This net movement occurs until the concentrations of molecules have reached equilibrium between area A and area B.

                        WRONG CHOICES EXPLAINED:

                        (1), (2) Phagocytosis and pinocytosis are processes by which certain protists engulf their food and enclose it within a vacuole for digestion.

                        (4) Cyclosis refers to the streaming of cytoplasm in the cell, a simple form of intracellular transport.

                    



	

                        3 Inorganic compounds are compounds that do not contain carbon atoms. Water, the universal solvent, is the principal inorganic compound of cytoplasm. Water is the medium through which all chemical reactions take place in the cell.

                        WRONG CHOICES EXPLAINED:

                        (1), (2), (4) Lipids, carbohydrates, and nucleic acids are organic compounds. Organic compounds are carbon-containing compounds.

                    



	

                        2 Glucose is the building block of carbohydrate molecules. The ratio of carbon to hydrogen to oxygen is 1:2:1 in glucose and all reducing sugars. By dehydration synthesis, many glucose molecules form complex carbohydrates. However, the 1:2:1 ratio holds.

                        WRONG CHOICES EXPLAINED:

                        (1) A nucleic acid is composed of a phosphate group, a protein base, and a five-carbon sugar. DNA and RNA are nucleic acids. The CHO 1:2:1 ratio is not applicable.

                        (3) Proteins are built from amino acids, which, in addition to carbon, hydrogen, and oxygen, contain nitrogen. Some protein molecules also contain sulfur. The 1:2:1 ratio of elements does not apply to proteins because proteins are tissue builders whereas carbohydrates are fuel molecules.

                        (4) Lipids are fats and are composed of three fatty acid molecules and one glycerol molecule. The 1:2:1 ratio of carbon to hydrogen to oxygen does not apply to fats.

                    



	

                        1 The end products of digestion are usually smaller and more soluble than the ingested food molecules. Digestion makes available nutrient molecules that can diffuse across cell membranes and enter the cytoplasm of cells. Carbohydrates are broken down into glucose molecules. Fats are hydrolyzed into fatty acids and glycerol. Proteins are digested into their component amino acid molecules. Each of these end products of digestion is able to diffuse across cell membranes and enter into the biochemical activities of cells.

                        WRONG CHOICES EXPLAINED:

                        (2) Synthesis produces larger molecules. Larger molecules are more complex and are usually less soluble than smaller, simpler ones. Digestion results in smaller nutrient molecules.

                        (3) Smaller molecules are usually more soluble than larger ones. Digestion produces molecules that are more soluble than the complex nutrient molecules that were ingested.

                        (4) Molecules derived from digestion of ingested food are not larger than the molecules from which they came. Molecules produced by the digestion of complex carbohydrates, proteins, and fats are more soluble and are able to dissolve in water. Thus, these molecules can cross cell membranes.

                    



	

                        1 The endoplasmic reticulum is a network of membranes that extends throughout the cell. The membranes form channels that provide for the movement of materials through the cell.

                        WRONG CHOICES EXPLAINED:

                        (2) Urea is a metabolic waste. It is a poisonous nitrogen compound. Urea must be removed from the cells if an organism is to survive.

                        (3) The nucleus is the organelle in the cell that regulates all cellular activities.

                        (4) The chloroplasts are organelles in plant cells that contain the green pigment chlorophyll. Chloroplasts are necessary for the process of photosynthesis.

                    



	

                        3 Proteins are polypeptide chains. Proteins are synthesized in the ribosomes.

                        WRONG CHOICES EXPLAINED:

                        (1) The nuclei contain the genetic material carried in the chromosomes.

                        (2) Vacuoles are saclike organelles in the cytoplasm. Food vacuoles and contractile vacuoles are two common types of vacuoles.

                        (4) Cilia are microscopic hairs used for locomotion by some protozoans.

                    



	

                        1 The nucleus contains the hereditary factors. Nuclei of plant and animal cells house the chromosomes, which are composed of deoxyribonucleic acid. Molecules of DNA function as genes. Points on the chromosomes are genes. Genetic information is passed from parent to offspring by way of the genes. Chromosomes are part of the fine structure of the nucleus. DNA molecules contribute to the chemical structure. Genes are sites or points that dot the length of the chromosome. Genes, DNA molecules, and chromosomes function in passing along hereditary factors.

                        WRONG CHOICES EXPLAINED:

                        (2) The cell membrane encloses the contents of the cell and directs the flow of materials into and out of the cell. The cell membrane does not contribute to the passing of genetic material from one generation to the next. The function of the membrane is to control cellular transport.

                        (3) A vacuole is a fluid-filled space in the cytoplasm. Vacuoles help to regulate the internal pressure of the cell. The vacuoles in fat cells are filled with oil.

                        (4) The membranes that line the cytoplasmic canals within cells are known collectively as the endoplasmic reticulum. This cytoplasmic fine structure aids in the transport of molecules from the cell membrane to various sites within the cell. Neither the endoplasmic reticulum nor the vacuoles of the cell membrane contain hereditary structures.

                    



	

                        1 Centrioles are cell structures involved primarily in cell division. Centrioles are organelles that lie in the cytoplasm outside the nucleus; they are also found near the base of each flagellum and cilium. The centrioles of nonflagellated animal cells move to the spindle poles during cell division and seem to send out spindle fibers. The spindle fibers are attached to chromosomes and appear to pull the chromosomes from the center of the cell to the spindle poles.

                        WRONG CHOICES EXPLAINED:

                        (2) Fats are stored in cells. Fat in which the energy is channeled into heat production is stored in brown fat cells of hibernating mammals. At times, fat can be stored in arteries or accumulate around the heart. Fat cells are not involved in cell division.

                        (3) Enzyme production is controlled by the ribosomes that dot the membranes of the endoplasmic reticulum. Molecules of tRNA and mRNA regulate enzyme production.

                        (4) Cellular respiration is the process by which energy is released from glucose molecules. This process takes place in the mitochondria where oxygen is used as the final hydrogen carrier.

                    



	

                        3 Cellular respiration occurs in the mitochondria (plural of mitochondrion). Each step in the process of cellular respiration is regulated by enzymes. Respiratory enzymes are located in the mitochondria.

                        WRONG CHOICES EXPLAINED:

                        (1) The cell wall is composed of cellulose. Cell walls give shape and protection to plant cells.

                        (2) The nucleolus contains the materials needed for the synthesis of RNA. It is located in the nucleus of the cell.

                        (4) A vacuole is a rounded sac that serves as a storage place for food and waste products. Some vacuoles, such as contractile vacuoles, maintain a stable internal environment.

                    



	

                        2 Synthesis is the formation of complex molecules by combining simpler molecules. Water is removed from the simple molecules in this process.

                        WRONG CHOICES EXPLAINED:

                        (1) Hydrolysis is the addition of water to split complex molecules into simpler molecules. It is the opposite of synthesis.

                        (3) Digestion is another name for hydrolysis.

                        (4) Respiration is the process by which cells obtain energy. Glucose is converted to smaller molecules.

                    



	

                        3 Amino acids are the building blocks of proteins. The dehydration synthesis of amino acids produces protein molecules.

                        WRONG CHOICES EXPLAINED:

                        (1) Cellulose is a polysaccharide composed of hundreds of simple sugar molecules. The sugars were joined together by dehydration synthesis.

                        (2) Antibodies attack invading bacteria. Antibodies are protein molecules produced by special white blood cells.

                        (4) Glycogen, a polysaccharide, is a product of the dehydration synthesis of many glucose units.

                    



	

                        3 A hydrolytic reaction is a reaction in which a molecule is split. Enzymes are needed to speed up such a reaction. Any factor that affects the operation of the enzyme affects the speed at which the reaction takes place. The concentration of carbon dioxide has the least effect on enzyme activity.

                        WRONG CHOICES EXPLAINED:

                        (1) As the temperature is increased up to a point, the rate of the reaction increases. The increase in temperature increases the speed at which the enzyme and the substrate make contact with each other. The substrate is the molecule on which the enzyme acts. A very high temperature destroys the enzyme, and the reaction stops.

                        (2) Every enzyme works best at a particular pH. The enzymes in the stomach work in an acid environment, whereas the enzymes in the intestine work best in a basic medium.

                        (4) One molecule of an enzyme reacts with one molecule of a substrate. Increasing the concentration of an enzyme means that more substrate molecules will be acted on. The rate of the reaction will increase.

                    



	

                        1 A neurotransmitter is a chemical substance that is released by an impulse arriving at the terminal end of a neuron. The neurotransmitter diffuses across the synapse and stimulates the second nerve cell. Acetylcholine is an example of a neurotransmitter.

                        WRONG CHOICES EXPLAINED:

                        (2) A synapse is the space between the terminal end of one nerve cell and the dendrites of a second nerve cell. The area marked by an X in the diagram is a synapse.

                        (3) A neuron is a nerve cell that is specially adapted for the conduction of impulses.

                        (4) A nerve is made up of many neurons.

                    



	

                        1 A neuron is a single microscopic nerve cell. A nerve is composed of many nerve cells. A ganglion is a large mass of cell bodies of nerve cells; a ganglion functions as a coordinating center for impulses. A receptor is an organ specialized to receive environmental stimuli. The eye is an example of a receptor.

                        WRONG CHOICES EXPLAINED:

                        (2), (3), (4) In these three choices, either one or several structures are not arranged according to increasing size.

                    



	

                        2 Gastric glands are embedded in the walls of the stomach. They are duct glands that secrete gastric juice, a mixture of water, hydrochloric acid, rennin, and pepsin. Gastric juice begins the digestion of protein in the stomach. Intestinal glands are duct glands that line the walls of the small intestine. They secrete intestinal juice, a mixture of water, proteases, amylases, and lipases. Both types of glands lie within the digestive tube.

                        WRONG CHOICES EXPLAINED:

                        (1) Gastric glands are described above. Thyroid glands lie outside the digestive tract at the base of the neck, straddled across the larynx. The thyroid is a ductless gland that secretes the hormone known as thyroxin. Thyroid glands do not function in the biochemical process of digestion.

                        (3) Thyroid glands and intestinal glands are described above. Thyroxin controls the metabolism of cells. The explanation above shows why this choice is wrong.

                        (4) Adrenal glands are dual endocrine glands that lie on top of each kidney. They are not within the digestive tract. The adrenal medulla, the inner gland, secretes the hormone adrenaline, also known as epinephrine. This hormone enables the body to function in emergencies. The adrenal cortex secretes about six active hormones, including cortisone, the antiarthritis hormone.

                    



	

                        3 Parathormone is the hormone secreted by the parathyroid glands. The parathyroids are buried in the thyroids. Parathormone controls the level of calcium in the blood. Lack of blood calcium causes muscles to go into tetany. Tetany, or cramping, of the heart muscle causes death.

                        WRONG CHOICES EXPLAINED:

                        (1) Adrenalin is the hormone of the adrenal medulla, a ductless gland called the “gland of combat.” Adrenaline stimulates the heart to beat faster, increases the rate of breathing, and controls the constriction and dilation of the arteriole walls.

                        (2) Insulin is secreted by the beta cells of the islets of Langerhans, which lie in the pancreas. Insulin controls sugar metabolism; specifically, it makes cell walls permeable to glucose and encourages the phosphorylation of fructose.

                        (4) Thyroxin is released by the thyroid gland. The rate of cellular metabolism is controlled by thyroxin. Iodine is used in the synthesis of thyroxin. People whose thyroid glands fail to develop become cretins; they are mentally retarded and physically undersized.

                    



	

                        2 Another name for anaerobic respiration is fermentation. In the process of fermentation, glucose is converted to energy, alcohol, and carbon dioxide.

                        WRONG CHOICES EXPLAINED:

                        (1) Aerobic respiration is another name for cellular respiration. This process requires oxygen. The following is an equation for aerobic respiration.

                        
                        
                            
                                
                            

                        

                        (3) Chemosynthesis is the synthesis of carbohydrates from inorganic compounds without the use of sunlight as a source of energy. Chemosynthesis is a form of autotrophic nutrition. It is carried out only by certain species of bacteria such as nitrifying bacteria.

                        (4) Dehydration synthesis is the method by which simple molecules are converted to complex molecules.

                    



	

                        1 Cell membranes and contractile vacuoles are excretory organelles of some unicellular organisms. The cell membrane is a selectively permeable membrane. It permits the diffusion of carbon dioxide and ammonia, two metabolic waste gases.
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