KEY

Pre-AP – 3rd Quarter EOQ Exam REVIEW


Introduction to Biology

1. Distinguish among the following:

independent variable and dependent variable:  The dependent variable is what is measured or observed in response to a change made in the independent variable.  The independent variable is what is changed by the scientist from set-up to set-up.  The independent variable is plotted on the x-axis and the dependent variable is plotted on the y-axis.
control set-up and constant: the control set-up is the set-up that is not changed from the normal/natural conditions.  A constant is a factor that is not changed from set-up to set-up.
2. Review laboratory safety rules.  Be sure you can apply them to situations described for you.  For example, what is the first rule in case of an accident?  When do you have to wear goggles (be specific, don’t just say “always”)?  The first rule is to tell the teacher.  You must wear goggles when you are working with glassware, flame, or any kind of reagent.
3. [image: image1.png]


Draw and identify the function of the following pieces of laboratory equipment.  If it is used for measuring identify what is being measured and the unit.  


Ex) metric ruler - 

measures length in centimeters or provides a





 straight edge when creating scientific drawings
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forceps – used to grasp and/or transfer small objects, specimens, or samples
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beaker – glassware used to mix, hold, or heat solutions; NOT for measuring
[image: image4.jpg]


Erlenmeyer flask – glassware with a narrow neck used to mix, hold, or heat solution; NOT for measuring
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graduated cylinder – glassware used to measured liquids with precision and accuracy; in the lab, the unit is milliliters
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balance (not a scale!) – instrument used to determine the mass of a sample, object, or specimen; in the lab, the unit is grams
[image: image7.jpg]


thermometer – instrument used to measure temperature of a substance, sample, or organism; indirectly measures heat energy; in the lab, the unit is Celsius

Microscopes
1. What can you NOT touch on the microscope once you have moved the 10X or 40X objective into place?  The coarse adjustment Why?  It will most likely drive the objective into the slide cover and slide breaking all 3
2. Explain how to make a wet mount slide of cheek cells using a glass slide and coverslip. Gently scrape the inside of your cheek with a toothpick.  In a drop of water on a slide, rub the toothpick around.  Set a coverslip at the edge of your drop at a 45 degree angle and slowly lower until flat.  If you want it stained, use methylene blue instead of water.
3. If you increase the magnification, can you see more or less of a specimen?  less Explain.  It’s like going in for a close-up with a camera – instead of seeing the whole object, you zoom in on just a small part of it
Cells:  Structure & Function
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Draw and label the following cell structures, including their infrastructure:  chloroplast, mitochondria, nucleus  
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2. Draw a cell with a whip-like tail called a flagella that helps in movement.  Label the flagella.  

3. Distinguish among the following terms:

active transport – the movement of particles from low concentration to high concentration using energy
diffusion – form of passive transport in which molecules move from an area of high concentration to low concentration without energy
endocytosis – active transport; a method of bringing particles or solution into a cell by forming a vacuole from the membrane which engulfs the desired sample
exocytosis – active transport; a method of moving particles or solution out of a cell using a vacuole that fuses with the plasma membrane and then dumps its contents outside the cell
facilitated diffusion – a form of passive transport in which particles move through a channel protein in the membrane from high concentration to low concentration without energy
osmosis – passive transport; a special case of diffusion of water molecules from an area of high concentration of water to low concentration of water across a membrane without energy 

passive transport – the movement of particles from high concentration to low concentration without energy
phagocytosis – a form of endocytosis in which solid particles or cells (such as bacterial or a virus) are brought into the cell
pinocytosis – a form of endocytosis in which solutes dissolved in a solution are brought into the cell

4. Illustrate the terms hypotonic, hypertonic, and isotonic using the beakers and cells shown below.  Explain what you would expect to happen if the cell membrane is semipermeable (selectively permeable).
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Biochemistry

1. What does organic mean?  Is water organic or inorganic?  ___inorganic_____
Organic means contains carbon
2. What are the four types of organic compounds?  
Carbohydrates, lipids, proteins, nucleic acids
3. Identify the monomer for the polymer:

carbohydrate – monosaccharide (often glucose)

nucleic acid - nucleotide
starch - glucose
protein –amino acid
[image: image15.png]7*:



DNA – nucleotide (containing deoxyribonucleic acid, GCT or A, and a phosphate group)
glycogen  - glucose
RNA - nucleotide (containing ribonucleic acid, GCU or A, and a phosphate group)
4. Draw and label a nucleotide.

DNA

1. Review the process of gene expression:

What are the two parts or processes involved in gene expression?  Transcription and translation
Where in the cell do they occur?  Transcription occurs in the nucleus; translation in the cytoplasm at the ribosome
What is the role of each molecule involved? In transcription, RNA is synthesized/made from DNA using DNA polymerase.  The mRNA leaves the nucleus through the nucleus pore carrying the information contained in the section of the DNA that was transcribed out to the ribosome in the cytoplasm.  

In translation, the tRNA molecules carry amino acids from the cytoplasm to mRNA-ribosome complex.  The tRNA molecules bind with their anticodon lined up complementary to the codon of the mRNA.  The amino acids join by forming  peptide bonds to make a protein  
What is the product of each part of the process?  Transcription results in the production of RNA.  Translation results in the production of an amino acid chain or protein.

2. DNA replication – tell all you know!


Helicase unwinds the DNA and breaks the hydrogen bonds between the nitrogen bases.  Binding proteins hold the DNA open.  DNA polymerase begins adding nucleotides to the 3’ end of the growing strands of DNA.  On one side, the leading strand, the 3’ end of the strand is toward the replication fork.  On the other side, the lagging strand, the 3’ end of the strand is away from the replication fork.  This means that the DNA must be made in short pieces called Okasaki fragments.  The Okasaki fragments are then joined together using ligase.  The overall direction of DNA replication is toward the replication fork.  It always occurs from 5’ to 3’.  Remember that the 5’ end is the end with the phosphate sticking off (purple triangle in the models we built).  


DNA replication occurs in the nucleus of eukaryotic cells during the S-phase of interphase in the cell cycle.  Its purpose is to make a second copy of the DNA prior to cell division (mitosis or meiosis).

3. List the 5 nitrogenous bases found in nucleic acids.  Identify the one unique to RNA by circling its name.  Show how the bases pair.  Which ones are pyrimidines and which are purines?

The pyrimidines are cytosine, thymine, and uracil.  The purines are guanine and adenine.  A purine always binds with a pyrimidine, creating 3 rings across.  Chargaff’s base-pairing rules show that cytosine always binds with guanine (they’re in equal amounts in an organism) and adenine binds with thymine (they are also in equal amounts to each other in an organism).  


In transcription, uracil is added to the RNA that is being synthesized complementary to the adenine nucleotides in the DNA.  







Pyrimidines


             Purines

	DNA
	C

T
	G

A

	RNA
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4. Create a table comparing DNA and RNA.






      DNA



     RNA

	Sugar
	deoxyribose
	ribose

	Bases
	AGCT
	AGCU

	Shape
	Double helix
	Single stranded


Biotechnology

1. What is a genetically modified organism?  One that’s genome is a combination of genetic material from at least 2 organisms (itself and another one)  How could one be created?  Transformation (chapter 9) can result in a GMO, as can insertion of a plasmid into another cell, or the insertion of another gene into the main genome, such as inserting the gene for human insulin into a bacterium so that it will produce insulin.
2. How can you determine if two people are related using a DNA fingerprint?  A child will have 50% of its DNA in common with the mom and 50% in common with the dad.  Siblings will have approximately ½ of their DNA in common, cousins ¼, and so on… 
3. Does a “match” to crime scene DNA mean the person is guilty?  Explain.  NO, it just means that the person was there at some point.  It can not even be shown that they were there at the time the crime was committed.
Cell Cycle

1. Below is a somatic cell in interphase about to undergo mitosis.  First, draw an arrow and label it with the name of the process that must occur before mitosis, then draw and label a cell in each stage of mitosis.  Be sure you show the correct number of chromosomes at each stage as well as the correct number of cells at the end of the process.





   prophase         metaphase      anaphase            interphase
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Telophase is missing in this diagram.  Telophase would simply show the 2 chromosomes composed of one chromatid each that are moving toward each end of the cell in the anaphase stage at the poles with the nuclear envelope beginning to reform (which isn’t shown at all in this diagram)

2. What kind of cells are produced by mitosis?  Circle the words that apply.
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asexual

diploid

gamete

haploid

identical

sexual

somatic

unique

3. What are the purposes for mitosis?  mitosis is for growth, repair, and asexual reproduction (binary fission, spores, budding, fragmentation, regeneration, parthenogenesis,etc)
4. When control of the cell cycle is lost, what results?  cancer
5. Which words in the list in question 2 apply to meiosis?  Gamete, haploid, sexual, unique 
6. What is the purpose of meiosis?  To produce gametes 

7. If a leaf cell of a poplar tree has 36 chromosomes, how many chromosomes would you expect to find in a sperm cell in a grain of pollen?  18
8. If a sea urchin has 14 chromosomes in an ovum, how many will it have in an epidermal cell?  28
Genetics

1. If traits are passed down from parent to offspring through gametes formed during meiosis, how are mutations passed down?  Mutations are passed down in the gametes as well.  
2. Review monohybrid and dihybrid crosses by making up 2 to 3 problems of each and working them out in the space provided.  Be sure you include genotypic and phenotypic ratios in the monohybrid crosses and phenotypic ratios in the dihybrid.

These problems are all with simple Mendelian inheritance.  No incomplete or codominance is shown.


         Tt x Tt


TT x tt


         Tt x tt


Genotypes:  TT, Tt, tt


Tt




Tt, tt

Genotypic ratio:  1:2:1


0:4:0



0:2:2

Phenotypes:  tall, short


tall




tall, short

Phenotypic ratio:  3:1


4:0




2:2


AaBb x AaBb
	AABB
	AABb
	AaBB
	AaBb

	AABb
	AAbb
	AaBb
	Aabb

	AaBB
	AaBb
	aaBB
	aaBb

	AaBb
	Aabb
	aaBb
	aabb



Phenotypes:  scaled, blue; scaled, white; not scaled, blue; not scaled, white


Phenotypic ratio:  9:3:3:1

Ecology
1. In an ecosystem, energy __flows___ but nutrients are ___cycled____
2. All energy ultimately comes from the __sun____

3. Why is a food web more stable and common than a food chain?  Because each organism is eating and being eaten by multiple organisms, giving each organism options if something should happen to one of prey.  
4. Use a simple food chain to explain how biological magnification occurs.


5. Draw a simple food chain (words are fine), then use it to create an energy pyramid and identify the following:
carnivore

consumers

first trophic level

fourth trophic level

herbivore

omnivore

primary consumer

producer

second trophic level

secondary consumer

tertiary consumer

third trophic level

top predator


6. What is the role of a decomposer.  What kingdom are the 2 principle decomposers found in?
decomposers are organisms that break down the nutrients contained in the tissues of other organisms or their waste in order for it to continue being cycled in the ecosystem.  The principle decomposers are found in the Kingdom Fungi and the Kingdom Eubacteria.
7.     Identify and explain the 3 basic forms of symbiosis.  Give an example of each, identifying the host and the effect of its symbiotic partner on the host.

· mutualism – long-term relationship that benefits both organisms; lichens are mutualistic – the algae provides sugars for energy and the fungus provides “habitat” and nutrients absorbed with water
· commensalism – long-term relationship that benefits one organism and has no effect on the other; clown fish living on anemones is an example; the clown fish is protected by the poison of the anemone and has a place to live but does not seem to affect the anemone at all
· parasitism – long-term relationship that benefits the parasite and harms the host; tapeworms steal nutrients from the host and live protected in their intestines while the host suffers from malnutrition and weight loss 

8.     What is acid precipitation and how does it impact living systems?

Acid precipitation is any kind of water that falls from the clouds with a pH below that of normal rain water.  It can alter the pH of small bodies of water, killing organisms, and it can damage foliage on plants.
Evolution:  Natural Selection 

Which group of vertebrates did the amphibians most recently share a common ancestor with?  fish
Are insects more closely related to arachnids or to mollusks?  arachnids  How do you know?  the line from arachnids merges into the “common ancestor” branch with insects before the branch with mollusks does.

Does a phylogenetic tree represent divergent or convergent evolution?  divergent Explain.  Divergent evolution reflects true evolutionary relationships illustrating how organisms adapted to available niches over time, resulting in new branches on the tree.  Convergent evolution reflects similar environments exerting similar adaptive pressures on different, unrelated organisms, resulting in similar adaptations with different embryological origins.  
Does a phylogenetic tree reflect analogous relationships or homologous relationships?  homologous Explain.  Homology refers to structures that share common origins (evolutionary/embryological) and therefore a true relationship.  Analogy reflects convergent evolution where similar structures have developed from different parts and therefore no true relationship. 
2.  Differentiate between homologous, analogous, and vestigial structures and give an example for each.

· Homologous structures—similar structure, common ancestor or origin, but different function.  Ex. forelimbs of a human, bat, whale all have same bones but different function
· Analogous structures—same function, but different structure and no common ancestor/origin.  Ex. butterfly wing and bird wing

· Vestigial structure—serve no useful purpose, or less important purpose than in the past; ex. whale’s pelvis

3.  Define evolution.  Change of species over time; occurs at the population level
4.  Natural selection is also known as __survival of the fittest__(occurs at the individual level)_.

5.  Describe relative dating in terms of rock layers and fossils.

Estimating the age of fossils by the layers of rock that they are in.  Further from the surface = older, closer to the surface = younger.
Kingdoms and Classification/ Taxonomy

1. Complete and STUDY the chart below.


KINGDOM

	
	Archaebacteria
	Eubacteria
	Protista
	Fungi
	Plantae
	Animalia

	Cell Type
	Prokaryote
	Prokaryote
	Eukaryote
	Eukaryote
	Eukaryote
	Eukaryote 

	Number of Cells
	unicellular
	unicellular
	most unicellular
	most multicellular
	Multicellular
	Multicellular

	Level of Organization
	cell
	cell
	most cell
	most tissue
	systems
	systems

	Cell Wall & Composition 
	contains uncommon lipids
	Contains peptidoglycan
	pectin or none

(green algae: cellulose)
	Contains chitin
	Contains cellulose
	No cell walls

	Mode of Nutrition
	auto/heterotroph
	Auto/heterotroph
	auto/heterotroph
	Heterotroph
	Autotroph
	Heterotrophy

	Reproduction
	asexual
	asexual
	sexual/asexual
	sexual/asexual
	sexual/asexual
	sexual/asexual

	Motility
	nonmotile
	some motile
	motile/nonmotile
	most nonmotile
	nonmotile
	motile

	Symbiotic Relationship
	XXXXXXXXXXXXXX
	fix nitrogen;
many pathogenic;
aid in human digestion
	many pathogenic (malaria, African sleeping sickness, amoebic dysentery)

cellulose digestion
	many pathogenic (athlete’s foot, yeast infection, ringworm)

lichen; mycorrhizae
	epiphyte

mycorrhizae mistletoe
	parasitic worms, barnacles, clownfish

	Ecological Importance
	decomposers
	1. principle decomposers
2.some fix nitrogen

3.  symbionts
	algae major aquatic oxygen & food producers

algal bloom
	Principle decomposers

Also involved in food webs
	Define biomes, provide niches for other organisms, base of the food chains/webs, produce oxygen, incorporate nitrogen from the soil
	human impact on environment; food chains

	Other
	can live in extreme conditions

ancestors of eukaryotes
	gave rise to eukaryote organelles
	toothpaste teeth whiteners
	fermented food products

food source

antibiotics
	can’t live without ‘em

medicine source
	invertebrates

vertebrates

	Examples
	methanogens
	Escherichia coli

Streptococcus
	algae, diatoms, amoebas, 
	lichen, yeast, mushrooms
	trees

flowers

grass
	sponges


mammals


2. CORRECTLY write the scientific name of the bacteria lives in our intestines and has a mutualistic relationship with us.



Escherichia coli
3. If 2 organisms are in the same order, they must be in the same domain, kingdom, phylum, & class, but do NOT have to be in the same order, family, genus or species.  

4. Two different organisms can NEVER have the same _ scientific name __

5. Study the dichotomous key below and use it to help you classify 3 organisms of your choice.

Answers will vary; review the examples you have completed in class or in your notes
            Nucleus?




Prokaryote





Eukaryote



         Peptidoglycan?















      
    Cell walls?

Eubacteria



Archaebacteria


   Fungi or Plantae


       Animalia











       Protista








       Chitin?

Fungi

  cellulose?

                                 Plantae

Viruses

1. The two parts to all viruses are ___nucleic acid_ (DNA or RNA) and the _capsid_ (protein coat).

2. How are viruses similar to cells?
· Have nucleic acid (DNA or RNA)
· Have proteins
· Can evolve/mutate
· Can have marker/receptor proteins
3. How are viruses different from cells (and therefore considered nonliving)?

· Do not grow
· Cannot maintain homeostasis
· Don’t have a metabolism
· Cannot reproduce on own; can only reproduce inside of a host cell
4. How do viruses get inside cells (multiple ways)?  Viruses can enter cells by inserting their nucleic acid inside, by being “brought” in similar to endocytosis only without the vacuole, and in plants through damaged cell walls
5. Compare and contrast the structure of a retrovirus with that of other viruses.  Retroviruses, such as HIV, have RNA as their nucleic acid and use reverse transcriptase to make DNA from the viral RNA once inside a host cell.
6. Can you treat a viral infection with antibiotics? no  Explain.  Antibiotics are typically not effective against viruses because viruses do not have the cell structures or components that are typically targeted by antibiotics.
7. What is a virus that infects bacteria called?  bacteriophage  What is its shape?  binal 

8. Draw a diagram of the 2 different life cycles that are well-studied in viruses.


9. Compare and contrast the 2 viral life cycles.

In the lytic cycle, the effects of viral infection are immediate and the phage may be referred to as virulent.  The nucleic acid of the virus is immediately expressed by the bacteria and more viruses are made which then exit the cell to continue the infection process.

In the lysogenic cycle, the effects of the viral infection are delayed and the phage may be referred to as temperate.  The nucleic acid of the virus is incorporated into the bacterial genome and copied prior to each cell division.  Millions of bacteria may end up carrying the viral DNA before a trigger from the environment causes the phage DNA to exit the bacterial genome and begin being expressed, producing viruses which then exit the cell and may continue the infection process.

The solution is hypertonic to the cell.  Water will move out of the cell and the cell will shrink or crenate (animal) or plasmolyse (plant) 





The solution is isotonic to the cell.  Water will move in and out of the cell at equal rates with no change in mass or volume 





The solution is hypotonic to the cell.  Water will move into the cell, the cell will swell and might burst or lyse 
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