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Biotechnology
1. What is the function of gel electrophoresis?
2. Compare the banding patterns of the gel at right. What should investigators look for when comparing to the blood sample?

If the blood sample is from the criminal, who committed the crime?


3.  What are the two reasons 2 samples’ banding patterns might match?


4. If a child’s banding pattern was compared with the banding pattern of both parents, what would you expect to see?  (Remember children receive half their DNA from their mother and half their DNA from their father.)


Taxonomy and Classification

5.
What is the name of the classification system used today? _____________________________________

6.
Which organisms would be more closely related:


Cardinalis cardinalis (Northern Cardinal) and Cardinalis sinuatus (Pyrrhuloxia)


Or


Haliaeetus leucocephalus (Bald Eagle) and Buteo jamaicensis (Red-Tailed Hawk)


Why? ______________________________________________________________________________

7. In a discipline called ___________________________, scientists classify organisms and assign each a name.
8. The two-part naming system used today is called _____________________________________
9. What is the largest category in Linaeus's system? __________________________________
10. List the six kingdoms used in modern classification:

11. What kingdom contains eukaryotic heterotrophic organisms that are non-motile?

12. Which kingdom contains eukaryotic, autotrophic organisms that are non-motile?
13. Which kingdom contains prokaryotic, unicellular organisms that live in harsh environments?

Ecology 

14. Define population.

15. Define biotic factor. 
16. Define niche. 
17. Define predation. 
18. Define density-dependent limiting factor

19. Define density-independent limiting factor

20. Define biomass
21. Distinguish between immigration and emigration.

22. Draw exponential growth.  Draw logistic growth.  What is carrying capacity?  Find it on the graph.
23. What’s the difference between predation and competition?

24.      List 3 Types of Symbiotic Relationships. Define and give an example of each:
25.     What is the difference between primary and secondary succession?
26.
Draw a food chain with at least 4 organisms.  Put the food chain into a pyramid.  Label the trophic levels.

27.
Put the following in the correct order:

Community, population, biosphere, ecosystem, organism

28.
What is the difference between autotroph and heterotroph?

29.
What is the difference between consumer and producer?

30.
What does an energy pyramid show?








Evolution

36.
If two organisms have similar embryological development (embryos look similar), what does this suggest _____________________________________________________________________________.

37.
What are the various types of evidence in support of evolution?

38.    What is the name of the book Charles Darwin wrote about his Theory of Natural Selection?

___________________________________________________________________________________

39.
What is natural selection? ___________________________________________________________
40.         What influences natural selection?
41.
What are homologous structures?  List some examples. _______________________________________
____________________________________________________________________________________

42.
How does a mutation relate to natural selection? __________________________________________

43.
Give an example of survival of the fittest. ____________________________________________________________

44.
What type of graph is used for a polygenic trait? ____________________________________________

45.
What are the three types of selection?  Define each. __________________________________________


____________________________________________________________________________________

46.
What is speciation?  When does it occur? __________________________________________________


____________________________________________________________________________________

47.
How does the fossil record support the theory of natural selection? ______________________________


____________________________________________________________________________________

48.
In a certain population of ladybugs shell colors range from yellow to red (orange is the intermediate form).  The ladybugs feed on either red fruit or yellow fruit.  Because the ladybugs feed on red and yellow fruit, the red ladybugs and yellow lady bugs are favored while the orange lady bugs are visible to predators on both fruit types.  What type of selection would you expect to take place in this situation?  Sketch a graph showing the selection.

49.
In a certain population of deer there is a genetic basis for the presence of large horns.  Those deer with the largest horns typically win battles with rivals and secure the most mates.  What type of selection would you expect to take place in this situation? Sketch a graph showing the selection.

50.
In a certain population of fruit tree, there is a genetic basis for the production of fruit. Trees either produce a lot, some, or no fruit.  Trees which produce a lot of fruit tend to become over run with insects which not only eat their fruit but also their leaves and bark.  Trees which produce no fruit do not have successful seed dispersal.  What type of selection would you expect to take place in this situation? Sketch a graph showing the selection.
DNA, RNA and protein synthesis
51.  Fill in the flow of information:  DNA ( _____________ ( _____________
52. What is the function of DNA?  Draw a picture of DNA.  Where does it separate in order to replicate?
53. 
AGUCACGUAGUCAGUCUAAGUUGUAA


Is this strand DNA or RNA? ___________  How do you know? ________________________________


___________________________________________________________________________________

54.
DNA is replicated in the _________________ of the cell.  mRNA is transcribed (produced) in the 
______________ of the cell and then moves to the ________________ where proteins are translated.

55.
What are the three components (or parts) of RNA molecules? __________________________________


____________________________________________________________________________________
56.
A codon is a _____ nucleotide sequence located on an ___________ molecule.  An anticodon is a _____ nucleotide sequence located on a ___________ molecule.

57.
What is the complementary strand of DNA for a strand that has the following sequence 

A  A  T  G  C  T  T  G  C  C  A  G

_____________________________

58.
The building block of protein is ____________________________

59.
What are the three types of point mutations?________________________________________________


___________________________________________________________________________________
60.        In what cells do mutations have to occur if they are passed to the offspring?
61.
In DNA, adenine always binds to _______________ and guanine always binds to _________________.

62.
What amino acids do the sequence TAC CAT GGG GGG CAT CCC CCC code for?  (Remember you must transcribe the DNA into mRNA, then use the codon wheel.



TAC 
CAT 
GGG 
GGG 
CAT 
CCC 
CCC
(DNA


____
____
____
____
____
____
____  (mRNA


____
____
____
____
____
____
____  (amino acid chain (protein)

Heredity and Genetics

63.
Define allele ________________________________________________________________________

64.
Define phenotype ____________________________________________________________________

65.
Define genotype _____________________________________________________________________

66.
Define homozygous __________________________________________________________________

67.
Define heterozygous __________________________________________________________________

68.
If you cross a true-breeding tall plant with a true-breeding short plant (TT x tt), what will be the genotype of all the offspring (the F1 generation)? ________  What 
will be the phenotype of all the offspring? __________________________  
Why?_____________________________________________

69.
Why are do short plants appear in the F2 generation? _________________________________________


____________________________________________________________________________________

70.
What is the expected genotype of the F2 generation? _________________________

71.
What is the expected phenotype of the F2 generation? _______________________

72.
List all the different gametes that could be formed by a pea plant whose genotype is rrGg.  ___________


_________________________________________ How many are there? ________

73.
What is codominance? Give an example._________________________________________________________________

74.
What is incomplete dominance? Give an example. _______________________________________________________________

75. Set up the punnett square for a white,  heterozygous hairy gerbil crossed with a heterozygous black, hairless gerbil.  What’s the phenotypic ratio?





76.
What is a karyotype? __________________________________________________________________
77.
How many chromosomes are there in a normal, human karyotype? __________________

78.
What type of abnormalities can a karyotype show? __________________________________________

79.
What are autosomes and what numbers are they? ____________________________________________

80.
What is nondisjunction? ________________________________________________________________

81.
What is the difference between haploid and diploid? _________________________________________

82.
What combinations of sex chromosomes can babies be born with? ______________________________

83.
Human male gametes (sperm) will have an _______ or a _______.  (type of sex chromosome)

84.
Human female gametes (eggs) will have an _______. (type of sex chromosome)

85.
If you cross Tt x Tt, what is the probability of the offspring being tall? ___________ short? __________


86.
Draw a Punnett square for a cross between XBXb and XBY.  What are the genotypes of the male offspring? _______________ What are the genotypes of the female offspring? ________________

87.
Can a baby be born as YY?  ________________  Why? ______________________________________

88.
List all 4 possible phenotypes (4; on left) and the corresponding genotypes (6; on right) of human blood.


1. Type ____
(
________
&
________


2. Type ____
(
________
&
________




3. Type ____
(
________


4. Type ____
(
________

89.
If you cross IAIB X IAi, what are the possible genotypes and phenotypes of the offspring? ____________


___________________________________________________________________________________
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