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BIO 111: Foundations of Biology


Name _____________________________
Preparatory On-Line Course
Quiz  1 – 30 pts.

I. Fill-In (2 pts. each)

REDUCTIONISM__  1.  We learn something about how a living human functions by dissecting a cadaver and describing the internal organs.  Is this an example of reductionism or the comparative method?
While we are ‘comparing’ the inner structures of a cadaver to a living person, we are really trying to describe a ‘HUMAN’ (dead or alive) by describing the subsystems.  A cadaver is no less complex that a living human, so it’s not a simpler system implied by the ‘comparative approach’.

ARISTOTLE______  2.  This philosopher developed the first formal rules of logic, and ordered living things on a ladder from simple to complex: the scala naturae.  See notes
HUTTON or LYELL___  3.  Name one of the two geologists that proposed and promoted the concept of ‘uniformitarianism’. See notes
“differential reproductive success”_____  4.   “Survival of the fittest” is a poor summary of Natural Selection.  What is a more precise and correct descriptive phrase that summarizes this process? See notes
phospholipid_____  5.  Name the type of molecule that is the primary component of cell membranes. See notes
III. Short Answer (20 pts).  

1. (3 pts) Why is "intelligent design" which suggests that a supernatural intelligence made life through supernatural action, not a scientific idea?
Science is the process of testing hypotheses that are falsifiable with evidence from the physical universe.  “Intelligent design” assumes the existence of a ‘supernatural creator’ ; this is not an idea that can be tested by evidence from the physical world.  There is no evidence you could be shown that would disprove the existence of supernatural creator, because they could have made everything the way it is (they are ‘supernatural’).  So, because this fundamental assumption is untestable, and other ideas supported by this foundation are themselves unscientific, also.
2. (3 pts) Contrast the positions of Linnaeus and Buffon regarding classification.

Both were literal creationists. However, Linnaeus believed that the similarities between species were useful in organizing the creation – in describing the ‘orderliness’ of the design of nature.  Buffon believed that classifying species into larger groups (genera and families) implied that these species were somehow more closely ‘related’ to one another than they were to species outside the group.  Buffon rejected this representation of nature, because it contradicted the biblical account of each species being created separately and independently by God.
3. (3 pts) What are vestigial structures, and why were they so important to Darwin's refutation of Paley’s argument of design?
Vestigial structures, like the hip girdle in whales and tail bones in humans, are non-functional in one species (where they are called ‘vestigial’) but they are present and functional in other species.  Darwin correctly saw these as “imperfections of design”; structures which did not fit with the idea of species being perfectly designed by a perfect creator – as Paley had suggested.
4. (3 pts) Natural selection not only explain how a population changes through time, it explains how populations diverge from one another and multiply.  How can natural selection cause populations to diverge and become different new species? (State the corollary to the theory).
Two populations of one species, placed in different environments, will experience different selective pressures.  Traits that work in one environment might not work in the other; so the populations will each evolve along a different path as each adapts to its particular environment.  Over time, the differences may become so pronounced that the groups can no longer mate with eachother – and we would recognize them as different species at this point.  So, from one ancestral species, two new species have evolved… that are related ‘by common descent’ from the ancestral species.
5. (4 pts) The Galapagos are dominated by reptiles, birds, and marine mammals.  What did Darwin recognize that they had in common, and why did this imply evolution had occurred?

These are the types of organisms that could migrate to the islands from the mainland.  However, if this is how their ancestors GOT to the islands, they must have changed over time into the unique species we see there today… because the mainland species are different.
6. (4 pts) Why is the lipid bilayer a barrier to water soluble molecules? Explain in terms of its molecular structure.
The phospholipid bilayer has the phosphate heads on the inner and outer surface of the membrane, and the uncharged, non-polar fatty acid tails lining the membrane. (Drawing a picture would be good here).  Water soluble materials have either a full charge (ions) or a partial charge (polar); that is why they dissolve in water (which is polar).  Charged molecules cannot dissolve through the uncharged fatty acid bilayer; they can only cross through protein channels.  So, the lipd bilayer is an effective barrier to water soluble materials, because the fatty acid tails form an uncharged layer that the water-soluble molecules – which are charged – cannot cross.
THESE ANSWERS ARE VERY COMPLETE.  FULL CREDIT WOULD BE EARNED FOR SHORTER, LESS REDUNDANT ANSWERS, BUT THEY WOULD HAVE TO INCLUDE THE ESSENTIAL ELEMENTS AND RELATIONSHIPS. 
