
BIOL 1000    Introduction to Biology         Dr. Lishak                  Fall Semester,  2004 
 
Pertinent Information: 
 Office - Room 215, Cary Hall 
 Office Hours -8:00-10:00 M. W. F. (also by appointment) 
 Phone - 844-3928 
 E-mail- lishars@auburn.edu 
 
Lecture -M.W.F. 2:00-2:50,  Rm 136 Cary Hall 
 
Lecture Attendance - Attendance is not mandatory.  However, bear in mind that because of  
  the rigor of this course, students with even a few class cuts usually fail to achieve  
  passing grades. 
 
Lecture Tests - There will be three period-long examinations and one final.  All lecture tests will 

consist of multiple choice questions.  The final examination will be comprehensive in 
coverage.  See syllabus page for point distribution and dates. You are responsible for 
 bringing a soft lead pencil and a photo identification card to each exam. Students 
with  special needs should see me as early in the semester as possible. 

 
Laboratory - Meets in room 217 Cary Hall (check your schedule for day and hour).  Lab sections 

will NOT meet until the week of Aug. 23rd.  Laboratory attendance is mandatory and 
failure to attend lab meetings and to successfully complete lab exercises may result in the 
loss of  entrance quiz points, exit quiz points, bonus points and 17 + 50 lab exam points. 

 
Laboratory Tests - There will be two exams over the laboratory material.  The midterm lab test 

will be given in lab ((Oct. 18-22) and will cover the first 7 labs.  The final  lab test is 
comprehensive and will be given along with the final lecture examination. See syllabus 
for coverage and dates.   Students with special needs should see me as early in the 
semester as possible. 

 
Grades - Students will be awarded grades according to a strict points-earned system found on the 

syllabus page.  There has never been any sort of “curve” and subjective grade 
adjustments will not be made. 

 
Make-up Policy - No make-up examinations will be administered unless the student can   
 document the occurrence of an incapacitating illness. Documentation must be   
 provided to  me no later than 3 calendar days after having missed an exam.  Official  
 university business that is in conflict with an exam date will be honored if the   
 student calls this to my attention at least 2 days prior to the exam date. 
 
Behavioral Objectives - Attached to this syllabus is a list of objectives for each topic to be  
 covered in lecture.  A complete understanding of this material is necessary because 
 lecture exam questions will be drawn from these objectives.  Most of the objectives 
 will be discussed in lecture but students are responsible for knowledge of all   
 objectives regardless of lecture coverage. 



 
Textbook  - “Biology, the Unity and Diversity of Life,” 10th ed. by Starr and Taggart .  
 
Lab manual- “Introduction to Biology” lab manual by Sundermann and Lenertz. 
 
 
 
 
Biology 1000 syllabus   Fall Semester, 2004   Dr. Lishak 
Period Beginning  Unit      Textbook Readings 
Aug.  18   Introduction  
 
  20   The science of knowing   2-5, 12-15, 356-358 
 
  25   Chemistry of life    22-29, 36-51, 100-109 
Sept.    6   Labor Day Holiday, No classes 
 
  8    Cell structure and function   54-78, 82-93 
 
Sept..  17**First Lec.Test. Covers through Cell. Struc. & Funct. Bring pencil & photo Id. 
 
  20   Cellular respiration    134-145 
 
   29   Photosynthesis    114-125 
 
Oct.       6   Cellular reproduction    152-173, 781, 784 
 
Oct. 15**Second Lecture Test. Covers through Cell. Repro. Bring pencils & photo Id 
Oct. 18-22******Lab midterm exam . Covers labs 1-7. Bring pencils & photo ID 
 18   Heredity     178-187, 196-213 
 
 27   DNA duplication and protein synthesis 50-51, 216-249 
 
Nov.   8**Third Lec. Test. Covers through DNA and Pro. syn.Bring pencils & photo Id. 
 10   Evolution     10-11, 274-301 
 
Nov. 22-26   Thanksgiving Break ,  No classes 
 29   Ecology     6-7, 98, 808-823,  
          868-875 
Dec.  8   Last class day 
Dec.  14**Final Lec. & Lab Exams.Tues. 8:00 -10:30 AM , Bring pencils and a photo Id 
______________________________________________________________ 
Point Allocation       Grading Scale 
Lab entrance tests    22 pts 
Lab exit quizzes    11 pts    450-500 pts = A 
Lab midterm test    17 pts    400-449 pts = B 



Final Lab Test     50 pts    350-399 pts = C 
First Lecture Test  100 pts    300-349 pts = D 
Second Lecture Test            100 pts        0-299 pts = F 
Third Lecture Test  100 pts           
Final Lecture Test             100 pts     
Bonus points     10 pts 
                                 Total 510 pts 
________________________________________________________________ 
Aug.18-20......No lab  Sept. 20-24.......Lab 4   Oct. 25-29....Lab 9 
Aug. 23-27.....Lab 1  Sept. 27-Oct 1..Lab 5   Nov. 1-5.......Lab 10 
Aug.30-Sep 3.Lab 2  Oct. 4-8............Lab 6   Nov. 8-12.....Lab 11 
Sept. 6-10...... No lab  Oct. 11-15........Lab 7   Nov. 15-19...Lab 12 
Sept. 13-17... .Lab 3  Oct. 18-22...Lab 8 and lab exam Nov. 22-26...No lab 
         Nov. 29-Dec. 3..Lab Review 
 
 
 
 
 
Objectives: BIOL 1000 Introduction to Biology  
 
Unit 1. The science of knowing  
1. List and describe the characteristics used to define what we mean when we say something is 
alive 
2. List which of the characteristics listed in obj. #1 that viruses possess. 
3. Define “science” and describe the steps of the Scientific Method.  Be able to apply the use of 
the Scientific Method to a given problem 
 
Unit 2. Chemistry of life. 
1. Define the concepts, atom. element, molecule, and macromolecule 
2. Diagram the structure of an atom locating the probable positions of neutrons, protons and 
electrons. 
3. Diagram the electron configurations of Hydrogen, Carbon, Oxygen, Sodium and Chlorine. 
4. Diagram molecules that represent covalent bonding, ionic bonding and polar covalent 
bonding. 
5. Identify which electrons are responsible for an atom’s reactivity. 
6. Define the term isotope and diagram an isotope of Hydrogen 
7. Define what is meant by a radical or functional group. Draw the alcohol, ketone, aldehyde, 
and organic acid radicals. 
8. Draw three-carbon hydrocarbon, alcohol, ketone, aldehyde, and organic acid molecules and 
identify which molecule is most reduced.  Identify which is most oxidized.   
9. Identify the macromolecules; carbohydrates, proteins, lipids and nucleic acids by their 
structures and building blocks. Identify the radicals present on each. 
10. Describe and illustrate dehydration synthesis and hydrolysis reactions. 
11. Compare proteins and enzymes. Describe why enzymes are referred to as organic catalysts. 



12. Use graphic representation to show the activation energy necessary with and without the 
presence of an enzyme. 
13. What is meant by an enzyme’s optimal temperature of operation?  What happens if you 
exceed this temperature?  What happens if you place the enzyme in a temperature lower than 
optimum? How is enzyme activity affected by the pH of a solution? 
14. What is meant by enzyme specificity?   
15. Diagram ATP, ADP and AMP molecules.  Describe how ATP acts as the energy currency of 
cells. 
 
Unit 3. Cell structure and function. 
1. Characterize the differences and similarities between prokaryotic cells and eukaryotic cells. 
2. For the eukaryotic cells, distinguish among plant cells, animal cells, and protozoans. 
3. Describe the relationship between cell surface area and cell volume and describe why most 
cells are microscopic in size. 
4. Describe the contributions of Anton Van Leeuwenhoek and Robert Hooke. 
5. What is meant by the fluid mosaic model of the plasma membrane? Diagram a typical plasma 
membrane with lipid and protein molecules identified. 
6. Identify and illustrate each of the following structures or organelles: 
plasma membrane nuclear membrane nucleus nucleoplasm  nucleolus 
cytoskeleton  microfilaments  vesicle  microtubules 
 mitochondrion 
lysosome  rough ER  centrioles smooth ER  golgi body 
ribosome  cell wall  vacuole  peroxisomes  cristae 
grana   stroma   thylakoid flagella   cilia 
pseudopods  intermediate filaments chloroplast leucoplast  plastid 
7. Distinguish between passive and active transport.  Identify examples of each. 
8. Define what is meant by diffusion and osmosis. How is each process affected by temperature, 
molecular weight, and concentration?  Discuss why Brownian Movement is not an example of 
diffusion. 
9. Describe the fates of cells that are placed into hypertonic and hypotonic solutions.  Describe 
what is meant by an isotonic solution. 
10. Distinguish between endocytosis and exocytosis.  Illustrate phagocytosis. 
 
Unit 4. Cellular respiration. 
1. Describe in your own words why cells undergo respiration. 
2. Distinguish between the terms anaerobic and aerobic respiration. 
3. Identify the general conditions and structures or organelles necessary for aerobic and 
anaerobic processes to occur. 
3. Diagram the processes of glycolysis, lactic acid synthesis and alcoholic fermentation.  Identify 
the cellular sites for these processes, reactants, waste products, and the quantities of ATP 
produced. 
4. Diagram the processes of Kreb’s Cycle and electron transfer phosphorylation.  Identify the 
cellular sites for these processes, reactants, waste products and the quantities of ATP produced.   
5. What is meant by “the water of metabolism?” 
 
Unit 5. Photosynthesis. 



1. Identify the colors that make up white light.  Illustrate the relationship between color, 
wavelength, and energy.  Identify which colors are most utilized by plants. 
2. Identify pigments common to chlorophyll molecules. Identify their location within plant cells 
3. Describe Johannes Van Helmont’s experiment.  Where did the 164 pounds of tree come from? 
4. Illustrate the light dependent reactions of photosynthesis.  Where in the plant cells do these 
reactions occur?  List the reactants and products of these reactions. 
5. Illustrate the light independent reactions of photosynthesis.  Where in the plant cells do these 
reactions occur?  List the reactants and products of these reactions. 
6. Describe the fates of carbon dioxide and water used by plants.   
7. Describe how plants obtain energy at night in the absence of light. 
 
Unit 6. Cellular reproduction 
1. Distinguish between the terms cytokinesis and karyokinesis; haploid and diploid; cleavage 
furrow and cell plate; chromosome and chromatid; dyad and tetrad; sister chromatids and 
homologous chromosomes 
2. Describe the significance of the following stages of the cell cycle: G1, S, G2, interphase, 
prophase, metaphase, anaphase, and telophase. 
3. Diagram the stages of mitosis (karyokinesis and cytokinesis) in typical plant and animal cells 
that are diploid and contain two chromosomes. 
4. Identify which plant and animal cells undergo mitosis and the functions of the resulting 
daughter cells.  
5. Diagram the stages of meiosis in a typical diploid cell containing two chromosomes. 
6. Describe the biological significance of  synapsis and crossing-over and identify the stage of 
meiosis in which these phenomena occur. 
7. Identify which plant and animal cells undergo meiosis and the functions of the resulting 
daughter cells. 
8. Diagram animal cell spermatogenesis and oogenesis listing the chromosome number and 
ploidy for each cell type.  Why is it important that the chromosome number and ploidy be cut in 
half during this process? 
9. Describe the events associated with fertilization.  What role are played by polar bodies? 
 
Unit 7. Heredity 
1. Describe Gregor Mendel’s contributions to our understanding of inheritance of traits. 
2. Distinguish between gene and allele; parents and F1 generation;  homozygous and 
heterozygous; dominant and recessive; phenotype and genotype; monohybrid and dihybrid 
crosses 
3. Construct Punnett squares to show the gametes and possible offspring for the following 
crosses. Be sure to list phenotypic and genotypic ratios: 
Complete dominance;  R=red flower, r= white flower; RR x rr 
Incomplete dominance; R=red flower, r= white flower; RR x rr 
Codominance; A = red hair; a = white hair; AA x aa 
Sex-linked inheritance; H = normal blood clotting; h = hemophilia; a woman who is normal but 
a carrier for this disease mates with a man who is normal for this trait. In fruit flies, A = normal 
wings, and a = vestigial wings.  Cross a female fly with vestigial wings and a male fly with 
normal wings. 



Multiple allele inheritance in blood types in humans; cross a person with type O blood with 
someone having type AB blood.  
4. How is a test cross performed?  Construct a Punnett square to determine whether a red flower 
is genotypically RR or Rr 
5. Construct Punnett squares to show the gametes and possible offspring for the following 
dihybrid crosses.  Be sure to list phenotypic and geneotypic ratios: 
Complete dominance: P = purple flower, p = white flower, T =tall plant, t = dwarf plant. Cross  
PPTT x pptt .  Then cross, PpTt x PtPt 
 
Unit 8. DNA duplication and protein synthesis. 
1. Describe the contributions of Watson and Crick to our understanding of inheritance. 
2. Identify the locations of DNA and RNA in a typical cell.  List the functions of these 
macromolecules. 
3. Diagram nucleotides of DNA and RNA.  List differences in sugars and nitrogen-containing 
bases.  
4. Diagram how the nucleotides of DNA are assembled into a double helix.  Identify the portions 
of this molecule that are held together by hydrogen bonds. Describe what is meant by 
“complimentary base pairing.” 
5. Use illustrations to show the process of semi-conservative DNA duplication in a step-wise 
fashion.  When does this process occur during the cell cycle? 
6. Identify why DNA duplication is referred to as being “semi-conservative.” 
7. Use illustrations to show the process of protein synthesis in a step-wise fashion. 
8. Discuss why our genetic code is a triplet code and not a singlet or doublet code. 
9. Define what is meant by a mutagen.  List some well known mutagenic agents and their effects 
10. Illustrate why the effects of a mutation at the beginning of a sequence of nitrogen bases is 
more profound than one that occurs at the end of a sequence. 
 
Unit 9. Evolution 
1. Describe Jean Baptist De Lamarck’s notion of the inheritance of acquired characteristics. 
2. Define the term, evolution. 
3. Describe Charles Darwin’s and Alfred Wallace’s contributions to our understanding of 
modern evolutionary theory. 
4. Compare and contrast the terms, artificial selection and natural selection. 
5. Use the Hardy-Weinberg equations to determine the frequencies of alleles and genotypes in a 
population. What is meant by Hardy-Weinberg equilibrium?  What conditions must be met in 
order for a population to exhibit equilibrium? 
6. Describe and illustrate the following: directional selection; stabilizing selection; disruptive 
selection.  Be sure to give examples of each.  
7. You have often seen science fiction portrayals of future humans as having large brains and 
small jaws resulting from differential use of these parts.  Discuss the possible circumstances that 
would result in selection for these traits.  
8. Define the terms species and speciation. Describe Darwin’s understanding of how new species 
originated. 
9. Distinguish among the following mechanisms of reproductive isolation: prezygotic and 
postzygotic; behavioral isolation, temporal isolation, mechanical isolation, ecological isolation, 
gametic mortality, and geographical isolation 



10. Describe adaptive radiation and allopatric speciation of finches as they occurred on the 
Galapagos islands. 
 
Unit 10. Ecology 
1. Describe the relationship that exists among species, populations, communities, and 
ecosystems. Identify the living and non-livings portions of an ecosystem. 
 
2. Describe the trophic levels: producers, consumers and decomposers and illustrate their 
locations and quantities in the pyramids of numbers, biomass, and energy. Identify which trophic 
levels are essential to the operation of the ecosystem. 
3. Distinguish between food chain and food web.  Identify where such ecosystems might be 
found. Describe the relationship between complexity and diversity. 
4. Describe the fates of energy and matter in an ecosystem.  Why are the pyramids of numbers, 
energy and biomass in the form of pyramids rather than  cubes? 
5. Describe the process of biological magnification 
6. Describe the factors that determine the size of a population.  List factors that affect birth and 
death rates. 
7. Describe the conditions that result in the exponential or logistic growth of a population and 
diagram “J” and “S” shaped curves to represent these patterns. 
8. Define the term “carrying capacity” and describe how the carrying capacity of an environment 
is affected if it is exceeded for  a period of time. 
9. Define and give examples of each of the following species interactions: commensalism, 
mutualism, competition, predation, parasitism, tolerance. 
 
 
 
 
 
 


