BIOL 10 - Study Guide #1 

These questions are designed to help you study for your BIOL 10 exams. The questions on the exams will cover the same material as on these study questions - though the questions may be asked in a different way on the exams. You should be able to answer the following questions and know the vocabulary used, but you do not have to write-up and turn in answers to these questions. 

What are the basic attributes common to all living (but not non-living) things? 
What is homeostasis? 
Distinguish between discovery science and explanatory (= hypothesis driven) science.
What are the three characteristics/assumptions of science?
Distinguish among scientific theories, hypotheses, and facts. How does scientific usage of these terms differ from common usage of the terms?
Describe and be able to apply the scientific method.
What is a controlled experiment? Why is a control group necessary?
Distinguish among elements, atoms, ions, isotopes, molecules and compounds.
Know the chemical symbols for hydrogen, carbon, nitrogen, oxygen, phosphorus, sulfur, sodium, chlorine, and potassium.
What is the atomic number of an atom? Be able to interpret a simple chemical formula (e.g., H2O is a molecule with two hydrogen atoms and one oxygen atom).
Describe the basic structure of an atom.
Distinguish among protons, neutrons, and electrons.
Describe how ionic, covalent, and hydrogen bonds form.
What are polar covalent bonds?
What are the properties of water; how are they important to life?
Distinguish between hydrophilic and hydrophobic molecules.
Distinguish between acids and bases.
Distinguish between hydrogen ions and hydroxyl ions.
What is the pH scale? What are its properties - what values indicate stronger or weaker acids or bases, or neutral solutions?
Describe what macromolecules, monomers, polymers, dehydration synthesis reactions, and hydrolysis reactions are.
Identify the main types of carbohydrates (i.e., sugars, starch, glycogen, & cellulose), what they are made of, and their major roles in biology.
What are lipids? What are their major roles in biology?
Describe the structure of fats (triglycerides), phospholipids, and steroids.
Describe the structure of proteins. What are their major roles in biology?
Describe the structure of DNA and RNA. What are their major roles in biology?
What are cells? What are the principles of cell theory?
How do prokaryotic cells differ from eukaryotic cells? Which types of organisms have which types of cells? 
Distinguish between the cytoplasm and nucleus of a cell.
What are the nucleolus and chromatin? 
Identify the functions of the nucleus, endoplasmic reticulum (rough and smooth), ribosomes, mitochondria, Golgi apparatus, vesicles, lysosomes, cilia, flagella, cytoskeleton, chloroplasts, central vacuole, and cell wall. 
How do animal cells differ from plant cells?
Describe the structure and functions of the plasma membrane. 
Describe the ways that things can get into and out of cell: know the roles of diffusion, passive transport, active transport, exocytosis, and endocytosis.
What is osmosis? Distinguish among hypotonic, hypertonic, and isotonic solutions. 
What is energy? Distinguish among potential, chemical, electromagnetic, kinetic, and heat energy. 
What is the first law of thermodynamics (= principle of conservation of energy)? 
What is the second law of thermodynamics? 
What is the importance of ATP in cells? What is the ATP cycle? 
What is metabolism? What are metabolic pathways? 
What do enzymes do? What are they made of? How do enzymes work? 
What are cofactors and coenzymes? What are their roles in metabolism? 
What is the role of NAD+? 
What is cellular respiration? What is the overall chemical equation for cellular respiration? 
What are the three steps of cellular respiration? Where do they occur in a cell? 
What molecules can be broken down in respiration? 
What is fermentation? When does it occur? What does it produce? 
What is photosynthesis? What organisms can perform photosynthesis? 
What are the two main stages of photosynthesis? 
What is the overall chemical equation for photosynthesis? 
Diagram the cell cycle. Distinguish between interphase and the mitotic phase. 
Describe what happens in each stage of interphase. 
What cells does mitosis occur in?  What does mitosis produce?
Distinguish among chromatin, chromosomes, and chromatids. 
What are homologous chromosomes? 
Outline mitosis. What happens in each phase? 
What is cytokinesis? How does it happen in animal cells? In plant cells? 
In which cells does meiosis occur in an animal? What does meiosis produce in animals?

Outline meiosis. What happens in each phase?
Be familiar with all of the lab safety procedures described in the Biological, Health, and Environmental Sciences Division Student Handbook.
Describe the proper procedures for using a microscope. 
How does the image seen through a microscope compare to thatseen with the eye? 
How do you determine the total magnification when using a microscope? 
Distinguish among cells, tissues, organs, organ systems, and organisms. 
What are the characteristics and functions of squamous, cuboidal, and columnar epithelium? Of smooth, skeletal, and cardiac muscle? Of adipose tissue, hyaline cartilage, bone, and blood? Of neurons?

What does the enzyme rennin do? What does the enzyme catalase do?
How is enzyme activity affected by changes in pH and temperature?

What does it mean if an enzyme is denatured?

