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Final exam review sheet--Honors KEY     Name:____________________ 

        Period: ___ Date:___________ _ 

Instructions: 

Fill in as much as you can from memory.  Look up the rest of the information using previous review sheets, 

homework, labs and notes.  Although this review is long, it is not entirely comprehensive and you should review all of 

your notes as well.  Hitulo sends you good luck. 

       

1. Explain simple Mendelian inheritance. 

 

 Each organism has 2 versions of a gene, one is inherited from each parent 

 These alleles may not be identical 

 One may be dominant (represented by a capital letter) and the other may be recessive (lower case 

letter). 

 Dominant alleles are always expressed (homozygous dominant- HH or heterozygous-Hh) , whereas 

recessive alleles are only expressed if the organism is homozygous recessive (hh) 

 There are only 2 phenotypes when the inheritance pattern is dom/rec. 

 

2. How can you tell if an inheritance pattern codominant, incompletely dominant, sex-linked recessive, polygenic 

or has multiple alleles?   Describe each and give an example below. 

 
3. Identify the following inheritance patterns 

a. ____polygenic_____Toads have a large range of skin colors, from light brown to dark green. 

b. _____codom________________A species of Platyhelminthes has been found that has either brown 

stripes, black stripes, or both black and brown simultaneously. 

c. _____sex-linked________________You discover that male gerbils suffer from a respiratory disease 

far more frequently than females do. 

INHERITANCE 

PATTERN 

DESCRIPTION/EXPLANATION EXAMPLE 

a.  codominant -Both alleles dominant-use caps for both 

-3 PHENOTYPES SEEN:  3
RD

 IS WHEN BOTH OF THE 

FIRST 2 SHOW UP TOGETHER  

 

STRIPES/SPOTS 

b.  incomplete 

dominance 
-Both alleles dominant-use caps for both 

-3 PHENOTYPES SEEN:  3
RD

 IS WHEN BOTH OF THE 

FIRST 2 SHOW UP BLenDeD  

 

RED+ WHITE 

COMBINING TO 

MAKE PINK 

c.  sex-linked ALLELE FOR TRAIT LOCATED ON X CHROMOSOME. 

 USE X+Y ALONG WITH THE LETTER THAT 

REPRESENTS THE TRAIT. 

MALES AND FEMALES INHERIT THE TRAIT 

DIFFERENTLY B/C FEMALES ARE XX, MALES XY- 

many more males inherit sex-linked traits when compared 

with females b/c as long as male has X
n
, he will express it. 

 

pattern baldness, 

hemophilia, red-

green 

colorblindness, 

some forms of  

muscular dystrphy 

d.  polygenic Many genes contribute to the expression of trait.  Cannot 

predict w/ pun. Square.  There are MANY more than 3 

phenotypes and they usually are only slightly different from 

each other- like slight differences in color, height, etc. 
 

Eye color, height, 

fur color 

e.  multiple alleles Multiple Alleles:  More than 2 alleles code for trait.  Only 2  

inherited at a time, so punnett can be used.   
 

Blood Type has 3 

alleles:  IA, IB, i 
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4. What is the difference between an allele and a gene? 

A gene is a section of DNA that codes for a protein (trait), an allele is the specific form of this gene 

 

5. What are the following gametes formed from a cat (named Hitulo) that has the genotype HhLl? 

 

4 different combos- shows ind. Asst.—HL, Hl, hL, hl 

 

6. Explain IN YOUR OWN WORDS Mendel’s principles of:   

segregation Parent gives one fo their 2 alleles for each trait to offspring (ex.  Hitulo has Hh, 

but will give EITHER H or h to gamete). 

 

independent assortment Alleles on different chromosomes are sorted/ separated without any attachment 

to the other allele (in the above example, the donation of H is not connected to L 

, it is random). 

7.  

 
 

8. In rabbits, a gene controlling fur color has four alleles. The 

four alleles and the phenotypes they produce are listed in the table 

below. 

The alleles are listed in order of their dominance. The R allele is 

dominant to rh, rch, and r. The rh allele is dominant to rch and r. 

The rch allele is dominant to r. 

a. Gina has a rabbit with genotype rhr. Identify the 
phenotype of Gina’s rabbit.__Himalayan______ 

b.   Identify all possible genotypes for a black rabbit._R r
h
 ,     

R r
ch
  and        Rr                                   Gina breeds her rabbit with a black rabbit. The phenotype ratio of the offspring 

of Gina’s rabbit and the black rabbit is 2 black : 1 Himalayan : 1 chinchilla. 

c. Identify the genotype of the black rabbit in this cross._Rh rch_____________ Support your answer by 
drawing the Punnett square for the cross. 

 R rch 

Rh   R rh Rh rch 

rch R rch Rch rch  

 

Allele Phenotype 

R black fur 

r
h
 Himalayan: white fur with colored tips of ears, 

nose, tail, and legs 

r
ch

 chinchilla: light gray fur on entire body 

r white fur 

Answer:  D 

 

What would 

happen if this was 

receesive? 
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9. Red-green color blindness is a sex-linked recessive trait in humans. Two people with normal color vision have a 

color-blind son. What are the genotypes of the parents? 

a. XcXc and XcY 

b. XcXc and XCY 

c. XCXC and XcY 

d. XCXC and XCY 

e. XCXc and XCY 

  

10. Explain the answer to the above question.  (see above) 

11. Which of the following is an example of polygenic inheritance? 

a. pink flowers in snapdragons 

b. the ABO blood groups in humans 

c. Huntington's disease in humans 

d. white and purple flower color in peas 

e. skin pigmentation in humans 

 

12. Draw a graph for a polygenic trait within a population.  Label all axes.   

 

 

13. Evolution:  What are the three ways that natural selection could affect the way this 

trait appears in future generations (draw graphs and explain what is happening to population 

over time in each instance.   

         
 

 

Stabalizing-Mid-range phenotypes 

selected FOR, Extreme phenotypes 

selected against 

Directional:  One extreme of 

phenotype is selected for, other 

extreme selected against 

Disruptive:  Mid-range phenotypes 

selected against, extremes BOTH 

selected FOR.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer:  E—mother is heterozygous, 

donates affected X to son.  Remember that 

father cannot give son sex-linked allele. 

E. 
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14. In pea plants, smooth pods are dominant to wrinkled pods, and 

green pods are dominant to yellow pods. Two pea plants with smooth 

green pods are crossed. Both plants are heterozygous for pod texture 

and pod color. 

Cross 2 heterozygotes and give the phenotypic ratio.   

 

 

Classic—9:3:3:1 (cross 2 heterozygotes) 

 

 

 
Evolution  

15. What is Lamarck’s theory of Acquired Characteristics?   

Give an example of how it would work.   

 

“adapt” trait within lifetime, pass on change to young.   

 

16. In the table below, write NS for natural selection and AC 

for acquired characteristics 

 

ac A professional wrestler who works out daily will pass on genes to his offspring so that they will be 

more likely to be very muscular. 

Ns An organism with favorable genetic variations will tend to survive and breed successfully. 

Ac Cutting off the tails of mice for 100 generations will result in a strain of mice with genes for short 

tails. 

Ac If a moth is in an environment where it needs to blend in to survive, it will adapt to become darker 

in its lifetime to match the new polluted trees. 

Ns A species of a finch has been studied on one of the geographically located Galapagos Islands for 

many years. Since the island is small, the family history of every bird for several generations is 

known.  Some families have survived and others have died out. The groups that survive probably 

have inherited advantageous variations 

Ns If a moth is in an environment where it needs to blend in to survive, then the dark moths will blend 

in more with dark, polluted trees. They will produce more offspring than the light moths and over 

many generations, there will be more dark moths than light moths. 

 

17. List the 4 main pieces of evidence for evolution and write an explanation as to how each piece is actual 

evidence for the theory.  

 

a. Fossil record- shows intermediate steps of how species changed over time.  Law of superposition 

states that the lower the earth layer, 

 

b. DNA similarities- sections of DNA have been conserved from our earliest ancestor.  The more 

DNA/amino acids/proteins 2 organisms have in common, the more closely related they are. 

 

c. Homologous Structures:  arise from common gene sequences, so often, the internal anatomy of the 

structure (like bones) is similar, while the outside anatomy (like feathers versus fur, is different.  The 

external adaptations (wings used for flight versus animal forelimb used for walking) show us the 

divergent evolution that produced the structures.    

 

d. Vestigial structures:  homologous to a structure in another animal, no longer has important use in 

current animal (ex.  Tailbone in humans, leg bones in whales) 

 

e. Embryological similarities in vertebrates:  Similarities in development reveal developmental genes 

that have remained the same in more recent species—shows common ancestry 
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18. A bat’s wing and a human arm are  ___HOMOLOGOUS_______________ structures because they have 

similar bone structures, which demonstrate that they have a common ancestor. 

 

19. The appendix is an example of a ___VESTIGIAL _________________structure which serves no purpose to a 

human now, but had a purpose in a past ancestor. 

  

20. Summarize the theory of Natural Selection that Darwin presented in his book, The Origin of Species, step by 

step, in three steps.   

 

In every population, there are variations (differences) within the species. There is overproduction of 

offspring and a struggle for existence.   The individuals who are “best fit” (best relative variations) to 

their environment will survive longer and produce more offspring than organisms without these 

favorable traits.  Over time, after many, many generations, the overall population will exhibit a higher 

percentage of these traits (until the environment changes again….) 
 

21. Explain what "survival of the fittest” means in terms of evolution.  Give an example. 

 

See above—those w/best traits survive longer- begin more fit does not necessarily mean stronger, it could be 

more “beautiful”—(remember the bird fancy-dances?)  if sexual selection is at work.  It could mean the best 

camouflage.   

 

22. What is the modern, molecular definition for evolution? 

 

Change in allele frequency over time 

 

23. What is genetic drift?  Differentiate between the 2 types that we have studied. 

 

Change in allele frequency over time due to chance, not survival of the fittest.   

2 Types: 

1.  Founder’s Effect- small group of organisms moves always from main population and forms new population.  

The small group has a different allele frequency compared to the main population. 

2.  Bottleneck- Small group survives randomly due to a catastrophe- and this new group (again) has a different 

allele frequency compared to the original group.   

 

 

24. You analyze the gene pool of a certain organism, perhaps the American toads (Anaxyrus americanus) in 

Eastern Massachusetts.  You find that the dominant allele makes up 78% of the gene pool.   

a. What is the recessive allele frequency?_____.22______ 

b. How many heterozygotes would you expect?_____34% of population__________ 

Remember the Hardy Weinberg theorem!         1.0 = p
2
 + 2pq + q

2        

 

 

 

 

 

 

 

 

 

For part a above, p=0.78 (remember to convert % to decimal)……..q=0.22=recessive allele frequency 

Part b= 2pq= 2 x .78 x .22 = .34= 34% 

 

 

For 

organisms:                                   

              

p
2
 = frequency of AA genotype 

2pq = frequency of Aa 

q
2
 = frequency of aa genotype 

1= p+q  

 

For alleles:    p=frequency of dominant allele 

  q=frequency of recessive allele 
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25. What are the factors that are necessary for the requirements of the Hardy-Weinberg _____equation____to be 

met?  If they are met, what does that mean for the population in question? 

 

Assumptions of the H-W Theorem: 

1.Large population size: small populations can have chance fluctuations in allele frequencies (e.g., fire, storm). 

2.No migration:  immigrants can change the frequency of an allele by bringing in new alleles to a population. 

3.No net mutations:  if alleles change from one to another, this will change the frequency of those alleles. 

4.Random mating:  if certain traits are more desirable, then individuals with those traits will be selected and this will 

not allow for random mixing of alleles. 

5. No natural selection:  if some individuals survive and reproduce at a higher rate than others, then their offspring 

will carry those genes and the frequency will change for the next generation. 

 

26. You are studying a population of songbirds.  You find that 27% of the population is homozygous dominant for 

a particular trait.   

a.  What are the dominant and recessive allele frequencies? dom=.52,   rec=.48     ( P
2
=.27, so p=.52 , 1-.52=.48=q) 

 

a. What percentage of birds would you expect to be homozygous recessive?____23%________ 

(Q
2
=frequency of homo. Rec. genotype, .48 x .48= 23%) 

 

27. What is speciation?  What defines 2 organisms as belonging to different species? 

 

Speciation is a result of divergent evolution, when one species splits apart and accumulates enough genetic 

differences/mutations to become separate species.   

 

28. Name three types of isolation that can contribute to reproductive isolation.   

Geographic-leads to allopatric speciation 

Behavioral-changes in mating rituals 

Temporal isolation-differences in mating season timing 

 

29. What is the difference between sympatric and allopatric speciation? 

Allopatric speciation is a result of physical separation between members of the original species.  This allows genetic 

differences to accumulate between the 2 groups because their gene pools are completely separate. 

 

Sympatric speciation occurs when members of the same species are physically close, but some other factor 

prevents them from interbreeding.   

 

30. What are some ways that sympatric speciation can occur?   

31. What is sexual selection and how does it relate to natural selection? 

 

Occurs when members of one sex (usually female) will select only certain partners to mate with.  Choices based on 

certain characteristics like size, color, dance- then these “choice” traits will be passed to young.   

 

Evolution of Life on Earth 

32. The Earth is ___4.6 Billion ____________years old 

33. When did life first appear on Earth?____3.5 BYA_______________ 

34. What do we think the earliest life forms on life were like? RNA based heterotrohic prokaryotes-bacteri, 

used anaerobic fermentation to obtain energy 

 

35. It is likely that the first organisms on Earth used ____RNA___________for its genetic material. 

 

36. What role(s) did oxygen play in the evolution of life? 

Oxygen not present in first atmosphere.   

  As oxygen accumulated on Earth from the photosynthetic cyanobacteria (around 2.5 BYA), 
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1.  atmosphere changed from reducing to oxidizing atmosphere, allowed for aerobic respiration 

2.  formed ozone layer (O3) in upper atmosphere- this prevents less UV from getting through to surface of 

Earth, allowing for fewer mutations 

 

 

Classification: 

37. Write the correct scientific name for humans:   Homo sapiens 

 

38. Rosa canina and Rosa serisea are roses that are part of the same __GENUS_______________. 

 

39. How is the domain eukarya different than all of the other domains?   

-cells of orgnaisms contain nucleus and membrane-bound organelles 

 

40. List the taxon from most general to most specific. 

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

 

41. What are the defining characteristics of the domains archaea and bacteria? 

Archaea- prokaryotic, no peptidoglycan in cell wall, can live in “extreme” environments like water with high 

levels of salinity- halophiles, thermal vents-thermophiles,  

 

Bacteria- prokaryotes, either auto or heterotrophic, contain some level of peptidoglycan in cell wall 

 

42. What are the differences between gram positive and gram negative bacteria? 

 

Both are types of Bacteria (not archaea). 

Gram positive-stains purple b/c thick peptidoglycan outer  layer is stained-antibiotics target peptidoglycan, 

sogram pos bacteria can be killed by them 

 

Gram-neg- stains pink, thinner layer of peptidoglycan wall is surrounded by an outer c.m. layer, antibiotics 

won’t work on them. 

 

43. Sketch a bacterium.  Include the capsule, pili, flagella, cytoplasm, 

and chromosome.  SEE LEFT 

 

44. The _____capsule/glycocalyx___________is located on some 

pathogenic bacteria and is a slimy coating that covers the cell, protecting it 

from the immune system as well as allowing it to stick to surfaces. 

 

 

45. The ___flagellum______________is an appendage that helps the 

bacterium swim. 

 

46. The ______pili     is a tube that can be used to transfer DNA 

between bacteria. 

47. What is a plasmid?-  secondary, smaller ring of DNA in some bacteria 

 

48.  How can scientists use plasmids as biotechnological tools?  Plasmids can be transferred from one 

bacterium to the next, and can be cut with restriction enzymes.  Certain genes can be inserted into bacteria, 

reinserted in to them and then bacteria can use protein synthesis to produce product of gene (like insulin). 
 

49. ___GEL ELECTROPHORESIS________________is a process used to separate molecules based on size.  It 

is often associated with “DNA fingerprinting” 

 

50. What does a restriction enzyme do?   

 

 Restriction enzymes cut DNA at a specified sequence, PRODUCES “STICKY ENDS” 
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51. Why are archaens often called “extremophiles”? 

They can live in environments where other organisms cannot survive (ex.  Boiling water, ice, etc.)  

 

52. A.  What does the term saprophytic mean? B.   Which Kingdom would you associate with this term? 

 

It means to obtain nutrients from dead matter, like FUNGI 

 

53. Differentiate among the Kingdoms in Domain Eukarya by filling out the following chart: 

 

Kingdom name Single cell, 

 multicellular  

or both 

Autotrophic/ 

Heterotrophic 

Or Both 

Motile? Presence 

of 

nucleus? 

Cell wall? 

Composition? 

Examples 

 

Animalia 

Multi Hetero Yes Yes No wall Flea, cat, 

sponge, cnidaria 

Plantae 

 

Multi Auto No Yes Cellulose Tree, carrot, fern 

Protista 

 

Both Both Most yes, 

some no 

Yes Some, some 

made from 

cellulose 

Amoeba, 

paramecium, 

dinoflagellates, 

algae 

Fungi 

 

Most multi, 

yeast uni 

Hetero No Yes Chitin Mold, 

mushroom, 

yeast 

 

54. What are the 2 basic parts of a virus?__capsid (protein coat) ____and__genetic material (either DNA or 

RNA)  

 

55. What is the difference between the lytic and lysogenic viral cycles? 

Lytic- infects host cell, injects genetic material and hijacks cell to make more viruses.  Eventually cell lyses 

(explodes) and viruses explode out.   

 

Lysogenic- Virus injects DNA into host cell’s chromosome.  It remains there through many cell divisions until 

cell is stressed, then virus can leave chromosome and move into lytic cycle. 

 

56. What is a retrovirus?   

Uses RNA as genetic material 

 

57. What is reverse transcriptase used for? 

Retrovirus uses this to convert their RNA genome to DNA so that the host cell can process it. 

 

58. What type of infection does an antibiotic fight?_____bacterial________________________ 

 

59. Why are viruses so hard to treat? 

Body’s immune system must kill them (not antibiotics- b/c viruses are not bacteria) 

 

60. How does a vaccine work (generally)? 

Vaccines are weakened or dead viruses that “trick” body’s immune system into responding – it mounts a white 

blood cell response and will produce memory WBC to fight this virus when it comes into contact with it in the 

future.   

 

61. What is a prion? 

Infectious protein, has ability to change tertiary structure of adjacent proteins.  Build ups of prions can kill 

cells—example – “Mad Cow Dissease” 

62. What is the most diverse Eukaryotic Kingdom (likely to be reclassified in the future)?____Protista_______ 
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63. There are _3__protist phyla. 

64. The ____protozoans___________________are animal-like protists, the _____phytoprotists_________ are 

plant-like protists and the ____mycoprotists or slime molds_____________are fungus-like.   

 

65. What is the major role of fungi in the environment? 

Decomposers—saprophytic—help to recycle nutrients 

 

66. Briefly describe the reproductive cycle of a generalized fungus.  Include the following terms:  hyphae, spores, 

zygote, spores, haploid, diploid. 

 

 

 

 

 

 

 

 

 

67. Describe the evolutionary changes of byrophytes to tracheophytes to gymnosperms to angiosperms. 

 

1.  Bryophytes- earliest plants, no vascular systems, very short, must stay in contact w/ water for diffusion 

purposes.  Reproduce with spores- water required for fertilization 

2.  Tracheophytes (ferns and fern allies) evolved vascular tubes, but still use spores to reproduce- water 

required for fertilization 

3.  “Gymnosperms- evolvled seeds (but no flowers), pollen used- wind dispersed, no water re’qd for fert.  

4.  Angiosperms have covered, protected seeds, flowers, fruits, enocourage interaction with animals for both 

pollination and seed dispersal.   

 

68. You have a flowering plant on the lab bench if front of you.  What characteristics will you use to determine if 

it is in the monocot or dicot class?  Think about leaves, roots and flowers. 

 

69. Describe the circulatory system of a plant, describe the chemical processes that bring water from roots to 

leaves and out into the atmosphere.   

 Monocot Dicot 
Seed Type 1 cotyledon 2 cotyledons 
Leaf venation parallel Branched/ netlike 
Vascular tubes in stem Primary vascular bundles scattered Primary vascular bundles in a ring 
Roots Net-like roots Large, central taproots 
Flower parts 3s 4s or 5s 
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-Plants keep roots hyptertonic, so that water continually diffuse thorugh osmosis to the inside of the plants.  

This is root pressure.  Water travels up through the xylem to the leaves using capillary action, transpiration and 

cohesion.  As water transpires (evaporates from leaves), the h-bonds pull the water molecules up the xylem and 

pull the water molecules out.   

 

70. What is the name of the plant hormone responsible for ripening others around it by positive feed back?_ethylene_ 

71. What leaf structure allows for 

water to be conserved on hot, dry days?  

Close stomates, thicker cuticle 
72. _How does it work? 

Guard cells help to close stomates when 

too much water is transpiring.   

73. Draw and label a flower 

- use the following terms:   

sepal, petal, anther, stigma, ovary, ovule  

 
74. Where are guard cells located? 

Around stomates 

 
75. What is the job of the guard cells ?  

Open/close stomates 

 
76. The _____________________is 

the outer portion of plants that is a waxy covering which prevents water loss. 

77. _______ gravitropism ___is how a plant knows to send its roots into the ground and shoot toward the sky. 

78. _______ phototropism _____________is a plant’s movement in reaction to light 

79. ________ thigmotropism ___________________is a plant’s movement in reaction to touch 

80. Explain how “double 

fertilization” works in my 

tomato plant. 

A single pollen grain ( male 

gamete) often contains two 

sperm cells: one fertilizes 

the egg (just as in advanced 

animals like humans), 

while the second fuses with 

two haploid polar body 

cells forming a huge 

triploid cell (a cell with 

three sets of chromosomes). 

These triploid cells develop 

into endosperm and 

become food for the 

developing plant embryo.  
 

81. How does transpiration 

work?  Explain the pathway of 

water from ground to water 

(through plant)    See #  69 

 

82. Fill out the following animal phyla chart.   
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 Animal Phyla Symmetry:  bilateral?  Radial?  

Asymmetrical?  Cephalized?   

 

Snail Mollusca 

(Class:  gastropoda) 

-Bilateral 

-head 

 

Shark Chordata  

(Class:  chondrichthyes-

cartilaginous fishes) 

-Bilateral 

-head 

 

Earthworm Annelida -Bilateral 

- 

 

Frog Chordate 

(Class:amphibian) 

-Bilateral 

-head 

 

Jellyfish Cnidaria Radial 

-no head 

 

Starfish Echinodermata Radial 

-no head 

 

Anemone Cnidaria Radial 

-no head 

 

Ant Arthropoda Bilateral 

head 

 

Elephant Chordate  

(Class: mammalia) 

Bilateral 

head 

 

Crab Arthropoda 

(Class:  Crustacea) 

Bilateral 

head 

 

Coral Cnidaria Asymmetry 

No head 

 

Nematode Nematoda (Roundworm) Bilateral 

No head 

 

Salmon Chordate 

(Class:  Osteichthyes-bony 

fishes) 

Bilateral 

head 

 

Planaria Plathymenthes (flatworm) -Bilateral 

head 

 

83. List the animal phyla into least to most “advanced”. 

1. Porifera  2.  Cnidaria/coelenterates 3.  Platyhelminthes 4.  Nematoda   5.  Mollusca  6.  Annelida   7.  Arthropoda   

8.  Echinodermata  9.  Chordata 
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ECOLOGY 

 

84. What is ecological succession? 

 

Order of events that take place as species return to an environment after a disturbance 

Begins w/pioneer organisms like lichen and moss which can live on rocks. As they break the rocks down and 

make soil, larger plants can move in. 

 

85. The ____climax_________________________community defines a biome and is the “final” level of 

succession, when the ecosystem is filled with its mature plant and animal species. 

 

86. What is the difference between primary and secondary succession? 

 

Primary succession refers to an environment where there is no soil, secondary referes to succession that occurs 

when there is still soil remaining.   

 

87. The__CARRYING CAPACITY____________________________of a population in a particular ecosystem 

is the maximum number of organsims that ecosystem can  support . 

 

 Graph A      Graph B 

     
 

88. Graph _A___ shows logistic growth.  Graph __B___ shows exponential growth. 

 

89. Human population is an example of _______EXPONENTIAL_______________ growth. 

 

90. Graph __A____ shows a population that has reached its carrying capacity.  Label carrying  capacity  

 

91. Some factors that contribute to exponential growth are: 
UNLIMITED RESOURCES LIKE FOOD, SPACE, WATER,VERY LITTLE/NO DISEASE, PREDATION, 

PARASITISM 

 

92. Limiting factors include: 

HUMAN DISTURBANCE (HABITAT FRAGMENTATION, INVASIVE SPECIES, POOLUTION) 

HIGHER PREDATION, DISEASE, PARASITISM 

LESS FOOD, WATER, SPACE 

 

93. Explain how carbon goes from the atmosphere to plantsrabbitshumans and back to atmosphere 

again (name all processes).  

 

Carbon dioxide is in the atmosphere in gas form.  Plants can convert it into solid form(carbs) through 

photosynthesis.  Plants will release some through CR back into atm.  If plants die, decomposers also 

release CO2 back to atm.  When rabbits eat plants, they get organic compounds such as lipids, 

proteins and carbs.  When humans eat rabbits, they also take in carbon-based molecules.  When 

animals produce waste, it can be decomposed to return it to the atm. Also, as they perform CR, they 

release CO2 back to atm.   
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94. What happens to the concentration of  DDT as it moves up the food chain?  

 

 Explain possible consequences. 

It increases as it moves up the food chain/ into higher trophic levels.  This called biological magnification 

aka bioaccumulation.   For example, fish store mercury in the fat.  While each organism only receives 10% 

of the energy from what they eat, they receive 100% of the chemical. 

95. Nitrogen fixation is carried out by very special little__bacteria______________that live on the roots 

of _legumes___________.  They live inside of ___nodules on the roots of the beans and peas and clover and 

others__________. 

 

96. What is nitrogen fixation? The process of nitrogen-fixing bacteria converting N2 (nitrogen gas) 

(found in atm) into useable nitrogen compounds for plants to take up through their roots.  This is 

important bc all organisms depend on nitrogen to build DNA and proteins.  NF bacteria are located in 

the nodules of legumes.   

 

 
97. Name the bacteria that reassemble N2 to return it to atm:__denitrifying b______________ Name the bacteria 

that turn ammonium into nitrites and nitrites into nitrates:_nitrifying b________________________ 

 

 

 

Food web/chains: 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Energy pyramids: 

98. If the bottom of the pyramid has 10,000 calories, how    much energy will the second level 

consumers have?____100_________ 
 

99. Which trophic level always contains the most amount of energy? __bottom--producers 

 

100. __10_______% of the energy from one trophic level is transferred to the next 

trophic level. This is called the “rule of 10’s or the _10% rule___The rest of the energy (_90%) is used by 

the organism for:__metabolism, growth, etc. and/or is lost as  heat__ 

 

Symbiotic relationships: 

101. You go swimming in a pond in NH and when you step onto the beach you notice a leech  

attached to your leg which is sucking your blood.  This is an example of _____PARASITISM___________. 

 

102. Barnacles that attach themselves to the sides of whales get to eat the scraps from the shark’s meal is an 

example of ______COMMENSALISM_______. 

 

 

Producer= _____grasses_________ 

 
Primary consumers= _____mice, insects___ 

 
Secondary consumers = ___snakes hawks, frogs 

 

Tertiary consumers= ______hawks, snakes___ 

 
 



 

14 

103. A bee that drinks the nectar of the flower, and helps pollinate it, are an example of _____MUTUALISM___. 

 

104. The zebra mussel is an invasive species.  Why is it so successful? 

NO NATURAL PREDATORS, PARASITES SO IT OUTCOMPETES OTHER SPECIES AND GROWS 

EXPONENTIALLY 

 

105. Name that biome!!! 

Word Bank:    Marine, tropical rain forest, desert, temperate grassland, temperate deciduous forest/boreal forest, taiga, 

tundra, chapparal 

A      DESERT Hot, dry, cool nights, hot days, little vegetation 

B        TUNDRA Cold, high number of insects, permanently frozen subsoil, dry 

C       TAIGA Very cold winters, warmer summers, conifers, heavy snowfall 

D            GRASSLAND Low total annual rainfall,  fewer trees, many grasses, grazing animals 

E     RAINFOREST High amounts of rainfall, high biodiversity, thick forests, near equator-warm/hot 

F    MARINE Largest biome on Earth, most stable in terms of temperature, provides most of Earth’s 

oxygen and food 

G    DECIDUOUS/BOREAL Cold winters, mild summers, moderate rainfall, deciduous trees 

H     CHAPPARAL Biome that is filled with small plants due to very hot, dry conditions, biome is “in 

between biome- mix of grassland and desert  

Human Systems:   

Nervous and Endocrine Systems  
106. What is the basic unit of structure in the nervous system?   __NEURON__ 

 

 Which part of the brain is responsible for: 

 

107.  __C__ coordinating movement? _____CEREBELLUM_________________ 

108. __A__ voluntary actions, judgment, etc. ______CEREBRUM_____________ 

109. __B__ involuntary actions such as breathing and blood pressure? BRAIN STEM 

 Label the neuron to the right: 

dendrites, cell body, axon, axon terminal.  

     

110. Draw an arrow to show the direction an 

impulse would be sent. 

 

111. Draw neurotransmitters (little dots) 

anywhere they may travel. 

 

112. Describe the pathway of a reflex arc.   

1.  sensory neuron receives stiumulus 

2.  sensoryinterneuron in spinal cord 

3.  IN motor neuron  effector (muscle contraction) 

 

113. What is the importance of the hypothalamus? 

It is the part of brain that connects to both endocrine and nervous systems 

Regulates hunger, thirst, body temperature, can release hormones 

 

114. How about the pituitary gland? 

“master gland”—communicates with other glands to release hormones 

115. Compare and contrast the endocrine and nervous systems:   

 

Nervous  Both Endocrine 

Fastest 

Electrochemical signals 

Neuron sends signals to other neurons 

or cells  

Send signals to body 

 

Slower, longer lasting effects 

Chemical signals 

Glands release hormones that travel 

through blood 



 

15 

  

 

 Respiratory/ Circulatory Systems   

 

116. Explain the mechanism of breathing-  discuss diaphragm contractions.  

 As diaphragm contracts, it pulls lungs down and allows air to enter 

 

117. Label the diagram to the left. 

a. alveoli 

b.  bronchioles 

c.  diaphragm 

d.  bronchus 

e.  trachea 

f.  larynx 

g.  pharynx 

 

118. Name all of  the structures in the correct order that air passes 

through when you breathe in:Mouth/nose—pharynx—larynx—trachea—bronchi—bronchioles—alveoli 

____________________________________________________________________________________________ 

 

119. Label the heart with “left” and “right”                       

 

120. Blood enters the heart through the chambers called 

______atria_______which are labeled _D__ and ___J_. 
 

121. Blood leaves the heart through the chambers called _____ventricles_ 

 

which are labeled _F___ and _H___. 

 

122. ___VALVES_____ keep blood from flowing backwards.  Circle one. 

 

123. Draw an arrow between D and F showing the flow of blood. 

 

124. Fill in the fun Blood Vessel Chart! 

Name of Blood 

Vessel 

Large/small? To or Away from Heart? Example from diagram 

 

Artery 

Large Away A,L 

 

capillary 

small Joins the other 2 vessels N/A 

 

Vein 

Has valves to B, G, K, C 

Fill in below with the correct type of blood cell (may be used more than once): 

125. _____rbc__________________ carries oxygen. 

126. _____wbc_________________ increase when the body has an infection 

127. _______platelets________________ clot so you don’t bleed to death. 

128. ______rbc_________________ contain hemoglobin. 

129. Where are blood cells made?____bone marrow______________ 

 

 Digestive System  + Excretory System  
130. What is the structure that absorbs the water during digestion?___large intestine_______________ 

131. Where are the nutrients absorbed during digestion?      _____villi and microvilli of small intestine__ 

 

132. Where does chemical digestion begin?____mouth__________________  

133. Describe where and by which enzymes each of the following organic molecules are broken down: 
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Carbs Proteins Nucleic acids Lipids 

Amylase-mouth, small 

intestine  

Maltase, lactase, 

galactase, sucrose- SI 

Pepsin –stomach 

Peptidase, trypsin, SI 

Nucleases in the SI Lipase-SI 

 

 

 

134. List, in order, the primary structures through which food passes in the digestive system.   

    

Order Letter in 

Diagram 

Name 

1. Not in 

diagram 
Mouth/pharynx 

2. a esophagus 

3. d stomach 

4. g SI 

5. H LI 

 
135. Label the excretory system to the right. 

 

136. Label the nephron to the left . 

137. How does the kidney make sure to 

regulate the amount of water in the blood? 

 

Too much water in body?  Reabsorbs less 

from filtrate in collecting duct—more water 

enters urine 

Too little water?—reabsorb more from 

collecting duct, urine becomes more 

concentrated 

 

Muscular and Skeletal Systems 

138. Identify each type of the 3 muscle cells.   Under each drawing list an example of where you would find each. 

    

139. ____ligaments_________ join bone to bone,  ______tendons________________ join bone to muscle. 

 

140. What’s the difference between bone and cartilage? 

  Bone-harder, filled with blood vessels and bone marrow 

Cartilage- more flexible, located at ends of bones-smooth, ears, nose, joints 

 

141. Sketch the actin-myosin framework inside skeletal muscle cells.  

142.  Describe how Ca++ is involved in muscle contraction. 

Nerve impulse (carried by acetylcholine neurotransmitters), causes Ca2+ to 

flood into cytoplasm of muscle cells.  This causes the myosin cross bridges to 

Cardiac Skeletal/striated Smooth 

heart Legs, arms, voluntary movement areas Lines digestive system, blood vessels 
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form, attach to actin and slide along, pulling the actin fibers closer together, ultimately shortening the muscle 

(contraction) 

 

143. Why do the lung have alveoli, the blood vessels have capillaries, the intestines have villi, the brain have folds, 

the neurons have dendrites, the kidneys have nephrons, etc?   

Increased surface area 


