Biology 101 – Objectives for Lab Quizzes – Fall 2012
LAB QUIZ 1

Exercise 1 – Scientific Method

1. Understand the logic and the steps in order of the Scientific Method.

2. Make observations, develop a hypothesis and design an experiment for a situation in the natural world.  

3. Define the following terms: hypothesis, replication, control, treatment variable and response variable.

4. Calculate the range, mean and standard deviation for a set of measurements.

Exercise 2 – Measurements in Biology

1. Identify the metric units used and be able to measure length, volume, mass and temperature.

2. Convert between English units and metric units.

3. Use volume and mass to calculate density.

4. Make simple calculations for mean, median, range and standard deviation.

Exercise 3 – The Microscope 

1. Know the rules of microscope care and use (on P. 29 and P. 32)).

2. Define the following terms: magnification, resolution, contrast, parfocal, parcentered, field of view and depth of field.

3. Be able to identify the basic parts of the microscope and know their function.

4. Be able to calculate total magnification and field of view.

LAB QUIZ 2

Exercise 5 – Solutions, Acids and Bases (P. 41-48 ) 

1. Understand the concepts of mole and molarity.

2. Be able to calculate the molecular weight of a compound.

3. Define acid, base and pH. 

4. Use pH to calculate the amount of hydrogen ions in solution.  

5. Know the function of buffers.

Exercise 6 – Biologically Important Molecules (P. 49-62)

1. Define dehydration synthesis and hydrolysis and understand both processes.

2. Know how positive and negative controls are used. 

3. Know the subunits that make up these 4 groups: carbohydrates (monosaccharides, disaccharides and polysaccharides), proteins, lipids and nucleic acids.

4. Know what the following reagents are used to test for and what a positive result would look like: Benedict’s reagent, Biuret reagent, iodine, Sudan IV dye and Dische diphenylamine. (Note: review Table 6.6 on P. 61).

Exercise 12 – Microbiology (P. 63-78) 

1. Be able to distinguish between bacteria, protists and fungi using basic characteristics unique to each.

2. Know the three basic shapes of bacterial cells.

3. Be familiar with or be able to name an example of bacteria, protists and fungi.

Exercise 4 – The Cell (P. 79-94) 

1. Know the main differences between prokaryotic and eukaryotic cells. 

2. Be able to recognize and label the organelles inside a prokaryotic cell, animal cell and plant cell.

3. Know the function of the various organelles inside a cell (Note: some functions are listed in small print on P.82 under Fig. 4.4).   

Lab Quiz 3

Exercise 9 – Diffusion and Osmosis (P. 95-106 ) 

1. Understand what Brownian movement, diffusion and osmosis are and why they occur.

2. Understand the various factors that control the rate of diffusion, like molecular size, weight and concentration.

3. Define differentially permeable, solute, solvent and solution.

4. Know the difference between hypotonic, isotonic and hypertonic solutions and how concentration differences affect movement across a membrane. 

5. Define lysis, hemolysis, crenation and plasmolysis.

Exercise 14 – Mitosis (P. 107-116)

1. Understand the following processes and how they differ:  cell cycle, interphase and 

    mitosis (which ends with cytokinesis). 

2. Be able to identify the various forms of DNA (chromatin, sister chromatids and 

    chromosomes).

3. Be able to recognize the 4 stages of mitosis and know what form the DNA is in during 

    each stage (prophase, metaphase, anaphase and telophase).

4. Know the function of the following: centrioles, centromere, spindle, kinetochore, 

    cleavage furrow and cell plate.

5. Understand how cytokinesis differs between animal cells (cleavage furrow) and plant

    cells (cell plate).

Exercise 6 – Enzyme (P. 127-136) 

1. Understand the following and their function: enzymes, substrates and active sites.

2. Understand how enzymes affect the energy of activation.

3. Know how temperature, concentration and pH affect enzyme rate. 

4. Understand what it means when an enzyme gets denatured.  

5. Know what rennin, pectinase and catalase do. 

Exercise 8 – Photosynthesis (P. 117-126) 

1. Know the equation for photosynthesis. 

2. Understand how paper chromatography can be used to separate plant pigments and know the 4 pigments (and their colors) that you separated in lab. 

3. Know the spectrum of colors that make up white light and which colors are used by plants in photosynthesis. Know which color plants don’t use.

4. Know the reactants and end products of the light reaction and the Calvin cycle.

5. Know how phenol red can be used to demonstrate that the Calvin cycle is occurring.

Lab Quiz 4

Exercise 7 – Cellular Respiration (P. 137-142)   

1. Define the following: aerobic, anaerobic and respirometer.

2. Know the equations for cellular respiration and fermentation.

3. Understand how cellular respiration and fermentation differ.

4. Understand how respirometers are used to demonstrate fermentation.

5. Understand how cellular respiration is measured in germinating seeds and what the function of potassium hydroxide is.

Exercise 15 – Meiosis (P. 143-153)  

1. Define the following: haploid, diploid, homologous chromosomes, bivalent, synapsis, alleles, crossing over, gametes, spermatogenesis and oogenesis.

2. Understand the process of meiosis and what happens in each stage. 

3. Be able to recognize each stage of meiosis and know what form the DNA is in.

4. Know how primary spermatocytes develop into sperm and how primary oocytes develop into eggs. 

Lab Quiz 4 (con’t)

Exercise 17 – Genetics (P. 155-168)  

1. Define the following: gene, allele, dominant, recessive, genotype, phenotype, homozygous, heterozygous, monohybrid cross, dihybrid cross, incomplete dominance and codominance.

2. Know how to set up a Punnet square and determine the genotypic and phenotypic ratios of offspring from a cross between two parents. 

3. Understand how pedigrees are used and know what they tell us. Be able to recognize dominant, recessive and sex-linked inheritance patterns in a pedigree.  

Exercise 10 – Genetic Counseling (P. 169-184)  

1. Define the following: syndrome, gene, amniocentesis, karyotype, nondisjunction and pedigree. 

2. Know what karyotypes are and how they are used.   

3. Know how pedigrees are used to determine the inheritance of genetic disorders.

4. Know how gel electrophoresis is used to detect molecular differences with genetic diseases like sickle cell. 

Lab Quiz 5
Exercise 9 – DNA Biology and Technology (P. 185-198)   

1. Be able to describe the structure and function of DNA and RNA. Know the arrangement of the sugars, phosphates and nitrogenous bases. Know which bonds are covalent bonds and which are hydrogen bonds. 

2. Define the following: replication, complimentary base pairing (under Fig. 9.1 on P. 186), transcription and translation.

3. Know the function of the following during transcription and translation:  messenger RNA (mRNA), ribosomal RNA (rRNA), transfer RNA (tRNA), template strand, codon, anticodon, amino acids and protein.

4. Be able to match the strand of RNA that would be created or transcribed from a strand of DNA.

5. Understand the general process for isolating DNA from cells (on P. 194 but we used a variation of this).

6. Understand how the polymerase chain reaction works and how it can be used in medical and criminal investigations.

7. Understand how gel electrophoresis works and how it is used to identify differences in DNA (or proteins) for things like medical and criminal investigations.

Exercise 12 – Evidence of Evolution (P. 199–214) 

1. Define the following: paleontology, geologic timescale, fossil, continental drift and biogeography.

2. Know the various ways fossils can form.

3. Understand how relative dating, absolute dating and radioactive dating differ.

4. Understand how the theory of plate tectonics is used to explain the formation of mountain ranges and volcanoes.

5. Understand what homologous, analogous and vestigial structures are and what they can tell us about evolution.

6. Understand how comparisons of embryo development, DNA and protein sequences can be used to show evolutionary relationships.  

Lab Quiz 6
Exercise 22 – Population Growth (P. 225-232)  

1. Define the following: biotic potential, environmental resistance and carrying capacity. 

2. Be able to label the phases (lag, log, etc.) of the population growth curve on P. 221. 

3. Know how population growth curves vary between theoretical and actual E. coli       

    populations (P. 222).

4. Know examples of environmental resistance factors. 

5. Know the shape of the human population growth curve. 

6. Know the statistics given on P. 226 for how fast the human population is increasing.

Exercise 30 – Symbiotic Relationships (P. 233-247)  

1. Define symbiosis and know how the 3 types differ: commensalism, parasitism and mutualism.

2. Be able to characterize the type of symbiosis in the examples in the lab exercise (for example, 
    Rhizobium bacteria are mutualistic in clover and soybean plants). 

3. Understand the two components that make up lichen and know how they interact.

4. Be able to recognize the 3 types of lichen (crustose, foliose and fruticose).

5. Know how ants use nectaries and beltian bodies on the acacia plant.

6. Know what epiphytes are. 

7. Know the role of host and parasite in parasitism and know how obligate parasites differ from other 
     parasites. 

8. Know what scolex and proglottids are in the tapeworm. 

9. Know which worms cause schistosomiasis and trichinosis.

