 Introduction to Biology

Biology

Test Date: ______________________

	Essential Concepts and Skills
	Related Reading

	1. What is LIFE?

a) Living things are made up of cells.

b) Living things are organized.

c) Living things reproduce.

d) Living things grow and develop.

e) Living things respond to their environment.

f) Living things obtain and use energy (metabolize)
g) Living things adapt and evolve.

h) Living things have DNA.

i) Living things maintain a stable environment (homeostasis)

j) Biology is the study of living things


	GSB pg 6-10

BML pg 16-20
MB 60-65

	2. Follow the steps of the scientific method.

a) State the problem.

b) Collect some background information about the problem.

c) Make an hypothesis, an educated answer to the problem.

d) Design and do an experiment.


i) Independent variable (IV) = the one factor changed by the scientist 

ii) Dependent variable (DV) = the variable affected by changing the IV

iii) Control = experimental group that remains unchanged, for comparison

iv) Constants = all other factors of the experiment are the same in all experimental groups.

e) Collect data and record data precisely.

f) Write a conclusion.

i) Does the data support your hypothesis?  Why or why not?

ii) Note experimental and human errors.

iii) Future questions.

*If a hypothesis is proven over and over again we call it a Theory.


	GSB pg. 11, 16-20
BML pp. 3-15
MB pp. 17-23



	3. Identify the parts of the microscope and give the function of each part.

a) Eyepiece:  magnifies the sample 10x 

b) Stage: holds the slide

c) Diaphragm:   varies the amount of light from the lamp.

d) Coarse adjustment:  focuses the low-power (scanning) objective.

e) Low-power (scanning) objective:  magnifies the sample 4x

f) Medium-power objective:  magnifies the sample 10x

g) High-power objective:  magnifies the sample 40X

h) Fine adjustment:  focuses the high-power objective

i) Determine the total magnification of a field of view.

i) Total magnification = eyepiece magnification x objective magnification.


	GSB pgs. xxxvi-xxxvii, 184

BML pp. 25-26 

MB p. 25



	4. Record and analyze data

a) Create data in tables and graphs

i) Dependent variable is plotted on the y–axis, independent variable is plotted on the x-axis
ii) Every graph requires a title, a legend, and labeled axes
iii) Tables require a title, labeled columns, grid (row and column) format

b) Measurements and unit

i) Science uses metric measurements (i.e., kg, cm, m3)

ii) Know how to weigh and measure using rulers, scales, balances, graduated cylinders

c) Interpret/analyze data and measurements

i) Be able to indicate the importance or significance of the information that has been collected or given
	GSB pgs. 19-20, 14, xxxiv-xxxviii
BML pp. 24-25
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Essential Concepts and Skills
	READINGS

	5.  Explain and understand the cell theory.

a) All living things are made of one or more cells.

b) All cells come from pre-existing cells.

c) Cells are the basic unit of life

· Cells are very small to make it easy for nutrients to enter the cell and wastes to exit the cell.

· Understand that as a cell grows, its volume increases more rapidly than its surface area.

Robert Hooke:  Came up with the term “ cells”, Anton van Leeuwenhoek:  First scientist to observe microscopic organisms and living cells using a microscope, Matthias Schleiden:  Discovered that plants were made of cells, Theodor Schwann:  Discovered that animals are made of cells, Rudolf Virchow:  Observed living cells dividing and proposed that “all cells arise from pre-existing cells”
	GSB pgs. 182-183

BML pp 170, 191.

MB pp62-64



	6. Describe specific examples that illustrate the relationship between cell structure and cell function.   

a) The shape of the cell is related to the job of the cell.

b) Plant cells are like bricks in a wall, they provide the plant with support so it can stand up.

c) Muscle cells are long and elastic so they can contract and move an organism.

d) Paramecia are covered with cilia and shaped like a torpedo so they can swim.

e) Paramecia are microscopic, unicellular organisms that belong to the Kingdom Protista.
	GSB pgs. 185-186, 

BML pp 168

MB pp 64-67



	7. Describe the structure and function of the cell membrane, and explain how substances get into and out of cells. 

   a)    The cell membrane separates the inside of the cell from the environment.

b) The cell membrane controls what enters and leaves the cell in order to maintain HOMEOSTASIS.

c) The membrane is described as a phospholipid bilayer.

d) Each phospholipid is made up of a hydrophilic head and two hydrophobic tails.

e) Homeostasis is the biological balance which cells must maintain for survival. 

f) Very small molecules, like water, can pass directly through the cell membrane, while large molecules, like sugar, must pass through “protein gates”.

g) When energy is required to move particles through protein gates, this is called active transport.
	GSB pgs. 187-190, 201-207

BML pp 182-183, 188-189.

MB pp 66-67l 80-86



	8. Identify in a diagram and describe the function of chloroplast, mitochondria, ribosome, nucleus, rough  endoplasmic reticulum (rER), Golgi apparatus, lysosome, cell membrane, cell wall, and vacuoles.

a) Nucleus controls cell’s activities and contains DNA.

b)   Ribosomes make proteins.

c) Mitochondria turn food into energy

d) Chloroplast contains chlorophyll and uses the sun’s energy to make food.

e) Endoplasmic reticulum transports substances within the cell.

· Rough endoplasmic reticulum (rER)-makes proteins

· Smooth endoplasmic reticulum (sER)-makes lipids

f) Golgi body (apparatus) packages and sends proteins out of the cell.

g) Lysosomes (suicide packs) contain digestive enzymes.

h) Cell membrane (also called the plasma membrane or phospholipid bilayer) controls what materials enter and leave the cell.

i) Cell wall gives support to plant cells.

j) Vacuoles store waste, water (H2O), and nutrients.
	GSB pgs. 191-200

BML pp. 174-181

MB pp. 67-72



	9. Compare and contrast prokaryotic and eukaryotic cells.

a) Prokaryotes are much simpler and usually smaller cells.

b) Eukaryotes have a membrane bound nucleus in their cells and prokaryotes don’t.

c) Members of the Kingdom Monera (blue-green algae and bacteria) are prokaryotes; members of the Protist, Fungi, Plant, and Animal kingdoms are eukaryotes.

d) Identify diagrams of prokaryotic and eukaryotic cells.

e) Bacteria are unicellular and vary in shape. Bacteria are considered to be the first organisms on Earth.
	GSB pgs. 185-186, 192

BML pp. 172-173; 470-477; 497-520

MB pp 64-65

	10.   Describe the difference between plant and animal cells.

a) Plant cells have a cell membrane and a cell wall, while animal cells only have a cell membrane.

b) Plant cells have mitochondria and chloroplasts, while animal cells only have mitochondria.

c) Plant cells have a single very large vacuole, while animal cells have multiple small vacuoles.

d) Identify diagrams of a plant and animal cells.
	GSB pgs. 192, 199, 200, 694

BML pp 175, 180

MB pp 72-74
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Unit 3: Biochemistry

(BIOLOGY)

TEST DATE:____________

	Essential Concepts and Skills

	11. Diagram the structure of a water molecule and describe hydrogen bonding between water molecules.

a) A water molecule contains two hydrogen atoms bonded to an oxygen atom forming a molecule that looks like Mickey Mouse ears.

b) The partially positive hydrogen atoms on one water molecule are attracted to the partially negative oxygen atom of another water molecule. This attraction is called a hydrogen bond.

c) Water is a polar molecule

d) A covalent bond is the sharing of a pair of valence electrons by two atoms.  They are found within a single water molecule, binding hydrogen and oxygen.

e) Hydrogen bonding causes water molecules to be attracted to each other.
f) In the solid form, ice floats, preventing lakes and oceans from freezing solid.
g) Cohesion and adhesion are both due to hydrogen bonding.
h) Water will move upwards in the very small tubes found in the roots and shoots of plants, so plants can get water and nutrients through their roots.  This is called capillary action.

i) Water is able to absorb large amounts of heat so lakes and oceans stabilize air and land temperatures. 

j) Water is able to dissolve many substances so the water inside and outside of cells can carry nutrients into and around cells, and wastes away from cells.

k) Water absorbs heat when it evaporates, allowing organisms to get rid of excess heat.

l) In the solid form, ice floats, preventing lakes and oceans from freezing solid. 

m) The surface layer of water molecules acts like a film stretched across the top.    This is described as surface tension; this gives some small organisms the ability to walk on water.

	12. Explain interactions between cells and their environment in terms of diffusion and osmosis.

a) Diffusion is the movement of very small particles from an area of higher concentration to an area of lower concentration, with the concentration gradient (passive transport).

b) Osmosis is the movement of water through a semi-permeable membrane from an area of higher water concentration to an area of  lower water concentration, with the concentration gradient (passive transport).

c) Small molecules move into and out of cells by diffusion or osmosis unless the cell spends energy (active transport) to move molecules against a concentration gradient.

d) Some molecules need help diffusing from one place to another. This is known as facilitated diffusion.

	13. Explain the importance of pH to organisms.

a) The pH scale goes from 0 to 14; 7 is neutral, below 7 is acidic and above 7 is basic.

b) Every cell has a particular pH at which it functions best and maintains homeostasis.

c) Living organisms can only tolerate small changes of pH in their environment.

	Explain how cells make a variety of macromolecules (polymer) from a small 

      set of  monomers. 

a) Proteins are macromolecules. Look for the element Nitrogen for structure.  Ribosomes make proteins by joining amino acids (monomers) together in a chain.

b) Lipids are formed from three fatty acid chains attached to a glycerol molecule (monomer). Shape like a capital “E”.

c) Carbohydrates (e.g. sucrose (table sugar), a polymer) are formed from monosaccharides (e.g. glucose + fructose). Shaped like a hexagon.

d) Nucleic acids (e.g. DNA and RNA) are formed from nucleotides. Shaped like a double helix.
Give the function of these groups of macromolecules: carbohydrates, lipids, 

      proteins, and nucleic acids. Be able to identify dietary sources of each.

a) Substances such as carbohydrates, lipids, proteins, and nucleic acids are called organic compounds because they contain carbon.

b) Carbohydrates provide organisms (cells) with energy (bread, pasta, potatoes)

c) Lipids store energy and do not dissolve in water; lipids make up cell membranes (oils and fat, waxes and steroids). They also provide insulation, protection and structure for organisms. (animal fats, butter)

d) Nucleic acids store the cell’s information in the form of a code; DNA forms the genetic code, while RNA forms the protein synthesis code. Found in foods which come from ALL once living things.

e) Proteins (meats, beans, chicken)

Function

Example

System

Structure

Hair, nails and bones

Integumentary

Transport

Hemoglobin

Circulatory

Movement

Muscle Fiber

Muscular

Defense

Antibodies

Immune

Regulate cell function

Hormones, enzymes

Endocrine



	17. Use the example of enzymes to describe how a protein’s function depends 

      on its specific conformation (shape).

a) Enzymes are proteins with a specific  3 dimensional shape which allows it to recognize and bind with its substrate (like two puzzle pieces).

b) Enzyme’s function to speed up chemical reactions without being affected themselves.

c) Enzymes can be used over and over again.

d) The substrate is the substance that the enzyme is working on.

e) The active site is the place on the enzyme where the substrate attaches to the enzyme.

f) Enzymes in our muscular system join monomers into polymers to make new muscle.


[image: image1.jpg]Product of breakdown of
enzyme-substrate complex
Substrates

Y P P
’sﬂe

Enzyme Enzyme-substrate Enzyme

complex
Nonsubstrate

© 1998 Sinauer Ascciates, Inc.




Photosynthesis and Respiration

(Biology)
Test Date: __________________________

	Essential Concepts and Skills
	Reading

	What is the energy used to do life’s work?

Your cells need energy to perform life processes. They get this energy from ATP molecules found in foods. Foods you eat are broken down into smaller molecules until the molecules are small enough to enter the cell membrane. Your cells then break these monomers down further into smaller pieces, releasing energy into your cells.

Cells don’t use all of the energy available in foods all at once. It stores extra energy in the form of ATP. ATP are your cells currency because this is where your cells get energy to do their work.

Each molecule of ATP is made of 3 phosphate groups because tri means 3. When your cells need energy, enzymes break a bond, which releases 1 phosphate and ADP is produced and energy is released. When 1 phosphate is added to ADP, energy is stored in the ATP that are produced. ATP can produce more energy than ADP, because it has more phosphates.
	GSB pgs. 220-233



	35.  Explain the process of respiration.

a) During cell respiration, in mitochondria, both animal and plant cells burn organic molecules (sugar/glucose) with oxygen to produce energy, carbon dioxide and water.
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       O2 + C6H12O6                       CO2 + H2O   + energy           
                 Reactants                                            Products

b) There are 4 processes involved in cellular respiration:

1. Glycolysis-glucose breaks down into pyruvic acid; occurs in the cytoplasm of the cell. Produces 2 ATP molecules.

2. decarboxylation-pyruvic acid is converted into acetyl coenzyme A; occurs in the mitochondria

3. Krebs cycle-the acetyl coenzyme A enters into the Krebs cycle where carbon dioxide and 2 ATP’s are produced; occurs in the mitochondria.

4. Electron transport chain-electrons passed down a chain to form water and lots of ATP.

c) Fermentation-Anaerobic process (no oxygen)

1. lactic acid fermentation-pyruvic acid + NADH→lactic acid and ATP

a. produced in muscles during rapid exercise

2. Alcoholic fermentation-occurs in yeast and other microorganisms.

a. pyruvic acid + NADH→alcohol + CO2
b. important in baking and brewing
	GSB pgs. 220-233

ML pg 220-231

	36.  Explain the process of  photosynthesis        

a) During photosynthesis, in chloroplasts, plant cells use sunlight, carbon dioxide and water to produce energy-rich organic molecules (sugar/glucose) and oxygen

[image: image8.jpg]


     CO2 + H2O   sunlight           O2 + C6H12O6
             Reactants                                        Products

i. There are two reactions that produce the energy storing compounds in photosynthesis.

1. Light Reactions-energy  of the sun is captured and used to make ATP and release oxygen

2. Dark reactions-can happen at any time of day or night, carbon dioxide used with suns energy to produce glucose 


	GSB pgs. 222-227

ML pg 201-214
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Unit 4: DNA (Biology)


Test Date: ________________

	Essential Concepts and Skills
	Reading

	18.  Explaining how the genetic code is contained in DNA.
a) DNA is a macromolecule (polymer) made up of repeating subunits called nucleotides (monomers). 

b) There are four DNA nucleotides: adenine (A), guanine (G), thymine (T), cytosine (C).

c) The genetic code is the sequence of DNA nucleotides.

d) DNA is a double-stranded molecule. The strands are connected by complementary base pairs: A-T and C-G, like rungs on a ladder.

e) The ladder twists to form a double helix (this means the structure is helical).

f) The nucleotide sequence of every person (who is not an identical twin) is unique.

· People can be identified by their DNA “fingerprints.”


	GSB pgs. 329-332, 338-341

MB-p. 113-115

BML-p.291294



	19.   Describe how cells pass on the genetic code by replicating (copying)

        their DNA. 

a) Enzymes unwind and unzip the double helix.

b) Each strand serves as a template (pattern) for building a new DNA molecule.

c) Free nucleotides bond to the template (A-T and C-G), forming a complementary strand.

d) The final product is two identical DNA molecules


	GSB pgs. 333-335

MB-p. 115-117

BML-p.295-299

	20.  Explain how genetic information inherited by an organism 

       controls the activities of each cell (Protein Synthesis)..

a) The DNA code controls cell activities by telling the cell which proteins to make.

STEPS IN PROTEIN SYNTHESIS:

1. TRANSCRIPTION—is when the DNA code is copied (transcribed) to messenger RNA (mRNA).

a. Thymine is not a base in RNA—it is replaced by uracil (U).

2. The mRNA carries the code from the nucleus to the ribosomes in the cytoplasm.

a. 3 mRNA bases = one codon          (Example:  AUG)

b. one codon matches one anticodon (Example:  UAC).

3. TRANSLATION—is when the DNA code is translated to a sequence of amino acids in the ribosomes.

a. 3 tRNA bases = one anticodon.

b. One anticodon matches one amino acid.

c. Transfer RNA (tRNA) carries amino acids to the ribosomes.

4. The amino acids are joined together to form specific proteins.
	GSB pgs. 336-340

MB-p. 118-123

BML-p.300-306

	21.  Describe mutation and the effects of mutations. 

a) A mutation is a change in the base sequence of a gene.  

b) Since the base sequence of the gene is changed, the amino acid sequence of the protein is changed.

c)  An amino acid change in a protein could affect its conformation (shape), resulting in a change in the protein’s function.


	GSB pgs. 345-349

MB p. 163-164

BML p.307-312
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Test Date: _______________

	Benchmarks and Essential Skills
	Reading

	23. Cell Division & Cell Cycle - How Cells Reproduce:  Stages of the cell cycle

1. Interphase, 2. Mitosis, 3. Cytokinesis

Cells go through a process of growth, development and division known as the cell cycle, which is controlled by DNA.

· Asexual reproduction of unicellular organisms. produces clones of the original organism.

· Growth and increase in number of cells in multicellular organisms
· Produces somatic (diploid, body) cells.
a) A diploid cell is a cell with two copies of each type of chromosome, which is tightly coiled structures containing DNA (in humans a diploid cell consists of 46 chromosomes).

b) Diploid cells are called somatic, or body cells.

c) Diploid cells are produced by mitosis

d) Matching pairs of chromosomes in a diploid cell are called homologous pairs.

3 Stages of the cell cycle

1. Interphase:  Multiple stages of growth and development of the cell; this phase is prior to cell division.  G1 phase preparing to begin mitosis by synthesizing molecules and structures  and replicating DNA, G2 phase cell completes preparation for division

**DNA is in long, thin strands(strings) called chromatin and DNA replicates.

2. Mitosis consists of four phases

The cell that is going through mitosis is called the parent cell. The cells produced are called daughter cells. The daughter cells are identical, which means they have the same DNA. The process makes new diploid cells.

· Prophase:  Prepatory stage; nuclear membrane dissolves; DNA coils to form X-shaped chromosomes; spindle fibers form. Condensed chromosomes appear as sister chromatids

· Metaphase:  chromosomes line up in the middle of the cell; spindle fibers are fully formed and move chromosomes to the center of the cell

· Anaphase:  X-shaped chromosomes separate and move across to opposite ends of the cell.

· Telophase:  2 new nuclear (envelopes) start to form around 2 new daughter cells; chromosomes uncoil in chromatin again; spindle fibers dissolve.

· Nuclear envelopes become visible in animal cells

· In plant cells, a cell plate becomes visible

· Spindle fibers dissolve

3. Cytokinesis: cell membrane pinches and the cytoplasm divides in center of cell; 2 new daughter cells are formed.

· Produces two identical diploid (daughter) cells—clones of the original cell.
· Each daughter cell contains copies of all the chromosomes
· Cleavage furrow is the pinching of the membrane in animal cells. 
· Cell plate is formed when the two cells separate in plant cells.
· A fertilized egg cell (egg + sperm) will repeatedly go through interphase, mitosis, and cytokinesis, which allow a single cell to grow and develop into a multicellular organism. During early development, body cells can become specialized to perform different jobs, even thought all these different cells(skin, nerve, blood, bone etc…)came from 1 cell and contain the same genetic information.
	GSB 246-252

BML 244-253



	24.  Life Cycle of Cells – How multicellular organisms reproduce Meiosis I & Meiosis II 
· Meiosis produces 4 haploid gametes from 1 diploid parent cell

· Represented by 2n→n.
· Gametes are haploid cells, involved in sexual reproduction (sperm, egg or ovule)

· Each haploid cell has 1 set of chromosomes. Ex. In humans a diploid body cell has 46 chromosomes and a haploid gamete has 23 chromosomes.

· Each gamete contains copies of one of each kind of chromosome.

· A haploid cell is a cell of an organism that has half the usual number of chromosomes (only one of each type).

· Crossing over is the exchange of genes between pairs of homologous chromosomes; this produces variation within organisms.


	GSB 270-276

BML 275-280

	25. Explain that sexual reproduction can produce offspring with different   combinations of alleles than found in either parent. Understand the types of  asexual reproduction and organisms that exhibit this behavior.

**Many organisms utilize both asexual and sexual reproduction. 

Sexual reproduction produces offspring (zygote) that are combinations of traits 

      from two different parents (gametes). This results in increased genetic diversity.

a) Conjugation: bacteria exchange genetic information (no offspring produced)
b) External fertilization: gametes released into environment (usually water). 
1. spore formation: large production of large numbers of specialized cells, each surrounded by a tough coat for protection.

c) Internal fertilization: gametes join inside reproductive tract 
Asexual reproduction produces exact copies (clones) of the parent.

a) Mitosis evenly distributes the chromosomes

b) Binary Fission: division of unicellular organisms to produce identical offspring
c) Budding: Offspring sprout from part of parent body  ex. Sponges, Hydra
d) Regeneration: pieces of an organism can create a new organism (in worms and starfish).
Hermaphrodite: individual organism produces both sperm and egg for sexual reproduction
	GSB 276, 520, 695, 520, 247, 252, 695, 580, 708, 728

 BML 279,280,475 533, 672, 704,719,

757 



	26.  Understand that a Karyotype is a picture of a person’s chromosomes.
a) To produce a Karyotype, cells in metaphase are stained to make chromosomes distinct.  The chromosomes are then photographed, and the photograph is enlarged.

b) Chromosomes are arranged in pairs according to size, arm length, centromere position, and banding patterns.

c) Karyotypes help determine genetic disorders by showing abnormalities in chromosomes.
	GSB 311

BML 241
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 Test Date: _______________

	Benchmarks and Essential Skills
	Reading

	27. Predict the inheritance of simple traits based on the laws of     

       probability-Mendelian genetics

     a)  Explain that an allele is a form of a gene.

     b)  Explain that a genotype is the genes an organism actually has.

     c)  Explain that a phenotype is the appearance of an organism.

     d)  Explain that an organism is homozygous when it has two of the same alleles.

e)  Explain that an organism is heterozygous when it has two different alleles.
	GSB 277-282

BML 262-268

	28. Construct a Punnett square and use it to determine genotype & phenotype ratios of monohybrid and dihybrid crosses.

a) A monohybrid cross is when a Punnett square is used to cross single alleles/ traits.  The results can be used to predict genotype & phenotype of offspring.   

b) A dihybrid cross is when a Punnett square is used to cross two alleles/ traits.  The results can be used to predict genotype & phenotype of offspring.  

c) Step 1: create a key, Step 2: genotypes of the parents, Step 3: punnett square, Step 4: Genotypes and phenotypes of the offspring.

d) INCOMPLETE DOMINANCE, an individual shows an intermediate phenotype that is a ‘blending’ of the two parents.
e) In CODOMINANCE, an individual expresses BOTH forms of trait, and NOT in a blended form (like in incomplete dominance).   
f) Some traits are controlled by genes with 2 or more alleles.  These genes are said to have MULTIPLE alleles, like BLOOD TYPE. Blood type has the alleles A, B and O and they combine to form the different blood types: A, B, AB and O. The O allele is recessive, but the A and B allele are both dominant.
	GSB 280, 282, 276

BML 268-274; 344-354

	29. Be able to use a pedigree to predict inheritance of genes/traits

a) Pedigrees are family trees that allow geneticists to predict how genes/traits are passed down and inherited from generation to generation

b) In a pedigree chart, circles represent females while squares are males

c) An individual can be a carrier of a disorder and show no symptoms, yet that individual can potentially pass the disorder on to their offspring
	GSB 299-301

BML 342-343

	30. Be able to use gel electrophoresis to interpret similar DNA patterns/sequences 

a) Gel Electrophoresis is a process whereby a DNA sample is treated with chemicals, place in a gel and then subjected to an electrical field. The DNA fragments separate according to length and reveal a specific pattern.

b) Shorter fragments electrophorese down the gel faster than longer fragments. 
	GSB 365-366, 368, 370, 373 

BML p. 355-360

	31. Examine the use of DNA technology in forensics, medicine, and agriculture.

a) DNA technology is a useful tool in forensics, medical treatments and the production of medicine as well as world-wide food production.

b) DNA technology is used to treat genetic disorders, diseases, and improve food crops 

c) DNA technology can be used to determine relationships between different individuals.

d) Gene splicing(genetic engineering) is the process whereby genes from one organism are cut out and placed into the genome of another organism.

e) Cloning is the process of making a genetically identical organism through nonsexual means. 

f) PCR (Polymerase Chain Reaction) makes a huge number of copies of a gene. 
	


Example of a monohybrid cross:

In pea plants the L gene controls plant height where L is the dominant, tall allele and l is the recessive, short allele.  Two pea plants, which are heterozygous for the L gene, are crossed. What are the expected genotype and phenotype ratios for the offspring? 

	
	L
	l

	L
	LL
	Ll

	l
	Ll
	ll


Phenotype ratio: 3 tall : 1 short

Genotype ratio: 1 homozygous dominant: 2 heterozygous: 1 homozygous recessive

Example of a dihybrid cross:

In dogs, T is the gene that controls the length of the tail where T is the dominant (long) allele and t is the recessive (short) allele.  B is the gene in dogs that controls the color of the dog’s fur where B is the dominant (black) color and b is the recessive (white) color.  If a white dog with a short tail is crossed with a dog that is homozygous for black fur and heterozygous for a long tail, what is the chance that a puppy will be black with a short tail?

Genotypes:

white with short tail = bbtt

black (homozygous) with long tail (heterozygous) = BBTt
	
	bt
	bt
	bt
	bt

	BT
	BbTt

(black; long)
	BbTt

(black; long)
	BbTt

(black; long)
	BbTt

(black; long)

	Bt
	Bbtt

(black; short)
	Bbtt

(black; short)
	Bbtt

(black; short)
	Bbtt

(black; short)

	BT
	BbTt

(black; long)
	BbTt

(black; long)
	BbTt

(black; long)
	BbTt

(black; long)

	Bt
	Bbtt

(black; short)
	Bbtt

(black; short)
	Bbtt

(black; short)
	Bbtt

(black; short)


Answer:  Eight (8) out of 16 puppies will be black with a short tail, so there is a 50% chance that a puppy will be black with a short tail.
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Populations and Evolution

Test Date: __________________

	Fundamental Concepts and Skills
	Reading

	31. Describe how populations grow.

a) A population is a group of interbreeding individuals (same species) that live in the same place at the same time, and compete with each other for food, water, shelter and mates.

b) The available resources (food, water, shelter and mates) regulate population growth.

c) Populations grow the fastest when there are excess resources available.

d) Populations stop growing when the amount of resources start to run out.

e) The carrying capacity is the maximum number of individuals in a population that can survive on available resources.

f) Gene pool is the available alleles in a specific population.

g) Individuals are of the same species if they can interbreed with one another and produce fertile offspring.
	GSB pgs. 36, 97-98, 107, 91-93, 94-96, 123, 433, 9

ML pg 119-132, 377, 393-394

	32. Describe how changes in the environment and natural selection result in changes in populations.

a) All populations produce more offspring than the environment can support.

This leads to a struggle with only a fraction of the offspring surviving.

b) There is great variety among individuals in a population.

c) Natural Selection-Those individuals best fit to the environment survive and produce more offspring.

d) The unequal ability of individuals to survive and reproduce leads to gradual change in a population, generation after generation.

e) Evolution is a gradual change in a species over a long period of time.

-Divergent evolution is when two closely related species develop different traits to survive in different environments.

-Convergent evolution is when two unrelated species develop similar traits to survive in similar environments.

f) Charles Darwin developed the theory of evolution.
g) Lamarck hypothesized that acquired traits could be passed on to offspring.

	GSB pgs. 418-422, 439-440, 486

ML pg 369-382; 400-402

	33.Describe the evidence for evolution from the fossil record. 

a) A fossil is any evidence of an organism that lived long ago.

b) The approximate ages of fossils can be determined by how deeply they are buried by sediments, and by radiometric/carbon dating.

c) A history of life on earth can be reconstructed by dating fossils and examining layers of sediments on the earth’s crust.

d) This history shows that the millions of species of organisms that are alive today are only a fraction of the species that ever lived.

Type of comparative anatomy:

e) Homologous structures are similar structures found in different species, for example, the flippers of a whale, the hands of humans, and the wings of birds.

f) Vestigial structures are structures that organisms have, but are no longer in use (ex. Appendices)

g) Analogous structures are used for similar purposes but they are very different in structure. Example: bird wing vs. butterfly wing. 

h) Describe the evidence for evolution from molecular biology. Closely related organisms have very similar DNA and amino acid sequences. Fewer differences in these sequences are seen between closely related species. More differences are seen between more distantly related species.
	GSB pgs. 423-428, 393-396, 495

ML pg 382-386

and 417-440

	34. Give examples of evolution.

a) The evolution of antibiotic resistant strains of bacteria.

Antibiotics are capable of destroying bacteria.

When bacteria are first exposed to antibiotics, some of the bacteria are killed. However, some of the bacteria survive.

Because the surviving bacteria are able to reproduce, the surviving bacteria evolve.  The survivors are said to be members of a resistant strain, able to withstand the ability of antibiotics to destroy bacteria cells.

b) The evolution of DDT resistance insects.

DDT is a pesticide that kills mosquitoes and other insects. When they are first exposed to DDT some of the mosquitoes are killed. However, some survive and reproduce. The survivors pass on their “DDT-resisting” genes, changing future populations.

c) The evolution of the peppered moth. Peppered moths in England can be light colored or dark colored. Originally most were light colored. During the industrial revolution many buildings were covered in soot so that the light colored moths stood out against the buildings. Dark colored moths were better camouflaged. The light colored moths were more often eaten by predators and dark colored moths reproduced, changing the population of moths. 
	GSB pgs. 429, 522, 1082-1083, 125-126 

ML pg. 403

	Origin of Life (How did life begin?)

Several billion years ago, there was NO free oxygen on Earth.  Instead, the Earth’s atmosphere consisted of 4 things:  carbon dioxide, ammonia, methane and water vapor.

Alexander Oparin – came up with a theory that life began in the water.

-  proposed that chemical reactions were started by the energy from the sun and lightning and these chemical reactions produced small organic compounds from the substances present in the atmosphere.  

-  The products from these reactions then rained down into the oceans, forming a primordial  soup


	


	Fundamental Concepts and Skills
	Reading

	39. Understand how energy flows in a community by looking at a food chain, web and energy pyramid with producer, primary,  secondary and tertiary consumers.

a) Energy enters and leaves an ecosystem

b) Energy from the sun enters an ecosystem through producers (Plants).

c) Energy flows from the producers to the primary consumers, to the secondary consumers and to the tertiary consumers.

d) As energy flows from one level to another a large part of it is lost through heat and work done by organisms.

e) A food chain diagram must start with a producer, and the arrows must point in the direction of energy flow. For example, the arrows will point from producers to the primary consumer.

f) Food webs are complex food chains, showing feeding relationships. 

g) An autotroph is an organism which can produce its own food

h) A heterotroph is an organism which must get its energy be consuming organic material

i) Abiotic factors are nonliving factors in an ecosystem such as water, soil, temp.

j) Biotic factor are the living organisms in an ecosystem
	GSB pgs. 32-35, 41-44

ML 63-73



	40. Describe how nutrients (matter) cycle in ecosystems, using the example of the carbon cycle, water cycle and nitrogen cycle.

a) The nutrient cycles show the flow of nutrients through an ecosystem

b) The cycles focus on water, nitrogen, carbon and oxygen

c) The water cycle includes evaporation, condensation, precipitation, transpiration and run off.

d) Carbon is released into the atmosphere through cellular respiration, decomposition and burning of fossil fuels and it is only used by photosynthesis.

e) Nitrogen is needed to make proteins. Bacteria fix it for the plants to use-Nitrogen Fixation. We get nitrogen from eating plants. Bacteria also release nitrogen into the atmosphere by denitrification.

f) Renewable resources can be replaced by nature and include plants wind, sun and air. Nonrenewable resources cannot be replaced and include oil, natural gas and minerals

g) Global warming is caused by an increase of Carbon in the atmosphere and causes an overall increase in the Earth’s temperature.

h) Humans can improve the environment by recycling, buying hybrid cars, using alternate fuels, walking and biking and decreasing the amount electricity that is used.
	GSB 45-50

ML 74-80

	41.Describe ways that organisms in an ecosystem cooperate and compete. 

a) Symbiosis: close and permanent relationship between organisms of different species.

1. Parasitism: relationship when one organism benefits and the other is harmed.                                        

      example: fleas on a dog.

2. Commensalism: a relationship when one organism is benefited and the other is neither harmed nor benefited. Example: mites that live on human eyelashes.

3. Mutualism:  relationship when both organisms benefit. Example: elephant & bird.

b) Organisms compete for resources such as food, space, sunlight, mates, water, etc.
	GSB 38-40

ML 92-93



	42. Describe the pattern of succession in an ecosystem.  (Natural, orderly changes that takes place in a community of an ecosystem)

a) An existing community of organisms is replaced by a different community over periods of time ranging from a few decades to thousands of years.
b) Sometimes can occur where no living organisms ever existed-Primary succession is when life has to start from scratch.
   c)  succession can dramatically change an area

   d)  succession can lead to climax communities (stable organisms predominately found in that area)

   e) Human action, natural disasters and fires can cause secondary succession when life has to start over again. 

   f) An Ecosystem can return to the way it was during the following steps:


              1    pioneer species-lichens and mosses are the first to arrive

2. Grasses and insects live there next

3. Small shrubs and plants along with rabbits, snakes and squirrels.

4. Small trees and deer, coyotes and larger animals 

5. Large trees and lions, tigers and bears

   g) Sometimes ecosystems never return to the way it used to be.

h) Biomes are environments that have a characteristic climax community.

              1. Terrestrial include: tundra-cold, permafrost, coniferous forest, temperate deciduous forest-eastern US, trees that lose their leaves in autumn, grassland, deserts-dry and hot, tropical  

                  Rainforests-lots of rain, diverse.

              2. Aquatic includes marine and freshwater

                     a. marine include: ocean, intertidal and estuaries

                     b. freshwater includes lakes and ponds


	GSB 62-81

ML 94-97, 98-112
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	Fundamental Concepts and Skills
	Reading

	43.  Describe the basis for the current system of classification

      a) Classification-grouping of information, objects and organisms based on similarities.

      b) Taxonomy-grouping and naming of organisms

c) Linnaeus came up with the classification system we know today based on physical similarities.

d) Organisms are named using a 2 word system.

e) Scientific names are italicized or underlined, in Latin, have 2 words with genus as the 1st word capitalized and species as the 2nd word lowercased..

f) Organisms are organized based on structural similarities, fossil evidence of common ancestors, on similarities in embryological stages, and on similarities of DNA and proteins.

g) Linnaeus has 7 levels:

Kingdom, Phylum, Class, Order, Family, Genus, and Species

Pneumonic: King    Phillip       Came   Over    For       Great           Spaghetti

       h) The more levels 2 organisms have in common, the more closely related they are, the less levels they have in common the more distantly related they are.

i) There is a 3 domain system to classify organisms

1. Archaea-kingdom Archaeabacteria: are bacteria that live in extreme environments

2. Bacteria-kingdom Eubacteria; all other bacteria (Monerans)

3. Eukarya-include protista, fungi, plantae, animalia

j) Dichotomous keys are ways that scientists can determine the species based on its characteristics.
	GSB pgs. 484-503

BML pgs  446-461

	44. Describe the structure and replication of viruses.

a) Viruses are tiny, non-living particles.

b) Viruses do not fulfill all criteria for life; including metabolism.

c) Viruses only replicate inside a living host.

d) Once inside a host cell, viral DNA takes over, making more viruses and destroying the host cell.

e) Examples of common viruses are: Ebola, Influenza (flu), HIV and the common cold.


	GSB pgs. 525-530

BML pgs 478-484; 488-490

	45. Describe metabolic and structural similarities and differences among 

       representative organisms in the 6 kingdoms.

a) Archaeabacteria (ancient bacteria)-microscopic, prokaryotic; live in extreme environments (like near volcanoes, bottom of the ocean; most live in anaerobic environments.

b) Bacteria(Eubacteria) are microscopic, prokaryotic.  Some are producers (autotrophs) and some are consumers (heterotrophs).  Monera are usually unicellular.  Examples include bacteria and blue-green algae.

c) Protista are eukaryotic, uni- or multicellular, lack complex organ systems and generally live in moist environments.  Some are autotrophic and some are heterotrophic.  Examples include amoebas, Paramecium and Euglena

d) Fungi (fungus) are eukaryotic and uni- and multicellular.  They do not move and are generally decomposers.  Examples include mushrooms and molds.

e) Plantae (plants) are eukaryotic and usually multicellular.  They do not move and are autotrophic.  Examples include grasses, shrubs, and trees.

f) Animalia (animals) are eukaryotic and multicellular.   They usually are able to move and are heterotrophic. Examples include sea sponges, sea stars, fish, frogs, birds and mammals.


	GSB pgs. 499-503

BML pgs 458-461

GSB pgs. 516-524

Pg 471-477; 485-487

GSB pgs. 542-565

Pg 497-520

GSB pgs. 576-591

Pg 527-542

GSB pgs. 604-621

Pg 549-653

GSB pgs. 692-703

Pg 657-668

	46. Understand the different phylas of Invertebrates in the Kingdom Animalia and their distinguishing features.

The phylums of the animal kingdom are as follows:

· Porifera-sponges (pg 664-667) GSB pgs. 705-709
· Cnidaria-jellyfish, sea anemones, coral (pg 669-675) GSB pgs. 710-715 
· Platyhelminthes-Flatworms, tapeworms and flukes (pg 683-688) GSB pgs. 726-730
· Nematoda-roundworms (pg 689-693) GSB pgs. 731-736 
· Annelida-earthworms and leeches (pg 694-700) GSB pgs. 745-751
· Mollusca-snails, clams, octopus and squid (pg 701-708) GSB pgs. 737-744
· Arthropoda-lobsters, crabs, spiders and insects (pg 715-732) GSB pgs. 762-781
· Echinodermata-sea stars, and sea urchins (734-738) GSB pgs. 792-801

	GSB pgs. 705-807

BML pgs 657-663

	47.  Understand the differences and similarities of the classes in phylum Chordata and distinguish their differences.

Phylum Chorodata-have a dorsal nerve cord,  and a notochord.

Subphylum Urochordata—sea squirts 

Subphylum Vertebrata-animals with backbones

· Class Agnatha-jawless fish (pg 778) GSB pg. 828
· Class Chondricthyes-sharks, skates and rays (pg 779) GSB pgs. 829-830 
· Class Osteichthyes-boney fish  (pg 780-781) GSB pgs. 830-831 
· Class Amphibia-frogs, toads and salamanders  (pg 782-789) GSB pgs. 834-841 
· Class Reptilia-crocodiles, alligators, turtles and snakes (pg 796-805) GSB pgs. 852-860

· Class Aves-birds (pg 806-814) GSB pgs. 861-869
· Class Mammalia-kangaroos, tigers, gorillas, humans etc. (pg 820-863) GSB pgs. 880-897
	GSB pgs. 802-897

BML pages 745-769
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