
Biology 1  
Exam 1 
February 2014 !
Name ___________________ !
Instructions 
1 hour and 15 minutes to answer the exam questions. Each non-essay question is worth 1 point 
unless otherwise noted. No partial credit will be given unless there is a very good reason. Each essay 
question response will be given all or some of the points assigned to each essay question, depending 
on the quality of the response. !
If you find the images in the exam difficult to interpret, please talk with the instructor who will have 
higher quality images available on a computer. !
You may use handwritten or printed notes. 
You may not use any technology without permission of the instructor. 
You may not use the textbook.  



Essay Questions !
Instructions 
You must respond to questions 1 and 2 and 3; be sure to follow the specific instructions for each. Then 
choose TWO of the lettered questions to answer. Write the letter of the question you are answering 
next to your answer on the sheet provided. If needed, extra paper is available. !
1. Describe how 3 of the following concepts play a role in the development or goals of the 
"mushroom burial suit" project by Jæ Rhim Lee. You may describe more than 3 for extra credit. (up to 
3 points each) 
(i) Symbiosis      (ii) Artificial Selection      (iii) Human Impact       (iv) Niche       (v) Ecosystem Service 
(vi) Bioaccumulation !
2. Based on what you’ve heard Mark Tercek of The Nature Conservancy describe about restoring 
oyster reefs, please respond to the following: !
(i) What are two ecosystem services that the reefs provide to people? (2 points per correctly 
explained example; you may give more than two for extra credit) !
(ii) What are two HIPPO threats to biodiversity are addressed by rebuilding these reefs? (2 points per 
correctly explained example).  !
3. The Viking landers (US space probes sent to Mars) carried experiments to test Martian soil for 
evidence of life. In one experiment, Martian soil was put into contact with a nutrient solution, and a 
gas not present before was then detected. !!
(i) What property of life was the experiment testing for and how? (2 points)!!
(ii) For this experiment, does the presence of a gas (and therefore its possible release from the soil) 
mean there is life in the soil? Why or why not? (2 points)  !!
Choose TWO of the following to 
answer. Responses will be given 
up to 3 points, depending on the 
quality of the response. !
A. The figure on the right is a 
schematic of the Cambridge 
Stormwater Wetland. Using the 
definitions for the different levels 
of ecological organization, 
i d e n t i f y t h re e p r e s e n t i n 
Cambridge Stormwater Wetland. 
For example: individuals—single 
plant and animal organisms are 
found there; we can pick out just 
one bird there to observe, if we wish. If you would find it helpful to see a photo of the Cambridge 
Stormwater Wetland, let the instructor know.  



B. Describe air pollution (especially prior to the passage of the Clean Air Act) in terms of the concept of 
Tragedy of the Commons; in other words, explain how air pollution is a case of Tragedy of the 
Commons.  !!
C. Read the excerpt from the February 2013 Morning Edition story "Honey, It's Electric: Bees Sense 
Charge on Flowers" and answer the following question: How might bees' ability to sense (or respond 
to) electric fields and the changing of a flowers' electric fields have come about through coevolution? !
"We found that flowers can use electric fields," [Gregory] Sutton says. 

That's right — electric fields. It turns out flowers have a slight negative charge relative to the air around 
them. Bumblebees have a charge, too. 

It's like shuffling across a carpet in wool socks. When a positively charged bee lands on a flower, the 
negatively charged pollen grains naturally stick to it. The Bristol team wondered if bees were aware of 
this electrostatic interaction... 

"In the seconds just before the bee lands, there is electrical activity in the plant," Sutton says. 

The plant's electric field is changed by the proximity of that positively charged bee. And once the bee 
leaves, the field stays changed for 100 seconds or so. That's long enough for the altered field to serve 
as a warning for the next bee that buzzes by. She won't stop to investigate a flower that's already been 
visited. 

(from http://www.npr.org/2013/02/22/172611866/honey-its-electric-bees-sense-charge-on-flowers) 

!
D. Using your knowledge of evolution, explain how weeds have become resistant to the herbicide 
Roundup. The news story excerpt below may be helpful. 

!
Unless you grow cotton, corn or soybeans for a living, it's 
hard to appreciate just how amazing and wonderful it 
seemed, 15 years ago, when Roundup-tolerant crops hit the 
market. I've seen crusty farmers turn giddy just talking about 
it. !
All they had to do was spray the herbicide Roundup over their 
fields and everything died — except their remarkable new 
crops, with their laboratory-inserted genes that made them 
resistant to that weedkiller. !
Alas, the giddiness faded. In more and more places across 
the country, farmers now are struggling to deal with weeds that their favorite weedkiller won't kill 
anymore. The weeds, too, have evolved Roundup-resistance superpowers. !
(from http://www.npr.org/blogs/thesalt/2012/03/07/147656157/farmers-face-tough-choice-on-
ways-to-fight-new-strains-of-weeds) !



Essay Response to 1 !!!!!!!!!!!!!!!!!!!
Essay Response to 2 !!!!!!!!!!!!!
Essay Response to 3 !



Give the letters of the two essay question you are answering. !
Essay Response to ____ !!!!!!!!!!!!!!!!!!!!!!!!!
Essay Response to ____ !!!!!!!!!!!



Scientific Inquiry and Life !
1. Students were asked to submit observations of a potted plant in their classroom. Put a check 
beside all the students submissions that are in fact observations.  !
____  Wox: the plant is dead ____  Nugi: the plant is sick  ____ Wulid: the soil feels dry 
____  Jer: the plant needs water ____  Reito: the leaves are brown  !
2. One student, Flitz, has a(n) _______________ that the plant does not have enough water because it is 
near the radiator which has been very hot during these winter months and may be drying out the soil 
in the pot and perhaps the plant itself. 
a. hypothesis  b. theory c. assumption  d. axiom !
3. To come up with this potential explanation, Flitz has used which kind of reasoning? 
a. inductive  b. deductive   c. retroductive c. abstruse  !
4. Zofini has heard that the protein transglutaminase (also known as “meat glue”) is generally used 
to bond pieces of meat together (to make things ranging from McNuggets to imitation crab to hot 
dogs). So she decides that she’ll use it to attach raw strips of bacon to a raw piece of steak, for a 
dinner she’s cooking for a meat-loving friend. She used what kind of reasoning to come up with this 
culinary combination for carnivores? 
a. deductive        b. inductive        c. abductive        d. retroductive !
5. Wanting to learn more about transglutaminase, Zofini finds a journal article entitled “Crystal 
Structure and Inhibition Studies of Transglutaminase from Streptomyces mobarænse” which is 
written by scientists who are studying how transglutaminase works on a molecular level. This article 
is which kind of source of scientific information? 
a. primary        b. secondary        c. tertiary        d. primal  !
6. Not sure if she should read the entire article, just wanting to get the gist of the transglutaminase 
research these scientists have performed, Zofini opts to first read the article’s 
a. abstract        b. methods section        c. critiques by other scientists        d. conclusions section !
Zastnor is conducting a study to determine whether a vitamin-enhanced beverage improves mood. 
He tracks the mood of (A) 50 participants who drink the beverage daily and (B) 50 participants who 
drink a placebo, a beverage that tastes just like the vitamin-enhanced beverage but contains no 
vitamins. Neither group is told whether they’re drinking a beverage that contains vitamins.  !
7. What is the independent variable in Zastnor’s project? _________________________ !
8. Which group is the control for this study? _________________________ !
9. Why is it important that the participants are not told whether the beverage they’ve been given 
contains vitamins? !
10. In biology, there is often _______________________ relationship between structure and function. 
a. hardly any          b. a close          c. an arbitrary          d. an obscure !



11. Based on the excerpt from the abstract of “Hermaphroditic, demasculinized frogs after exposure 
to the herbicide atrazine at low ecologically relevant doses” (below), what is the dependent variable 
in Dr. Tyrone Hayes’ experiment? !
a. Amount of Atrazine administered  b. Testosterone levels 
c. Species of frogs     d. Time !

We examined the effects of atrazine on sexual development in African clawed frogs (Xenopus 
laevis). Larvae were exposed to atrazine (0.01–200 ppb) by immersion throughout larval 
development, and we examined gonadal histology and laryngeal size at metamorphosis. 
Atrazine (≥0.1 ppb) induced hermaphroditism and demasculinized the larynges of exposed 
males (≥1.0 ppb). In addition, we examined plasma testosterone levels in sexually mature 
males. Male X. laevis suffered a 10-fold decrease in testosterone levels when exposed to 25 ppb 
atrazine. !!

12. Recent research indicates that shivering can keep us warm in cold weather through the release of 
a hormone that spurs the production of body heat. This is an example of which biological theme?  !
a. cooperation        b. homeostasis        c. competition        d. communication !
(if you’re curious after the exam, check out: http://www.scientificamerican.com/podcast/episode/
shivering-activates-brown-fat/) !!
Extra Credit !
In what we’ve seen so far of the film The Andromeda Strain, can Andromeda be characterized as a 
living organism? Explain. (up to 3 points) !!!!!!!!
In The Andromeda Strain, the scientists have many potential explanations for what happened in 
Piedmont involving Project Scoop. Would these be considered hypotheses or theories or neither? 
Explain. (up to 3 points) !!!!!



Evolution !
Questions 1 - 3 refer to the excerpt from 
the Scientific American article “The 
Taming of the Cat”. !
1. According to the phylogenetic tree of 
several kinds of cats (constructed on the 
basis of DNA similarity), which of the 
following is most closely related to the 
Southern African Wildcat? !
a. The European Wildcat 
b. The Chinese Mountain Cat 
c. The Central Asian Wildcat 
d. The Sand Cat !!
2. Which common ancestor arose first,  
A or B?  ___________ !
3. If these different kinds of cats all arose 
from one ancestral species (as the 
Galapagos finches did), than we can say 
these different kinds of cats arose from  !
a. coevolution 
b. intraspecific competition 
c. adaptive radiation 
d. symbiosis  !!
4. Evolution can occur over a timescale of  
a. only millions of years        b. centuries and millennia        c. years and decades 
d. years, decades, centuries, millennia and millions of years        e. only millennia !
5. The process by which pesticide-resistant "superbugs" evolve is called: 
a. Adaptive Radiation      b. Natural Selection     c. Inadvertent or Accidental Selection     d. Speciation 
 
6. Which of the following does the evolution of species rely upon? 
a. Tremendous selective pressures exerted by humans or natural disasters   
b. There is always scarcity driving competition  
c. There is always variation within a population, some of which may confer survival advantage upon 
certain individuals 
d. The availability of unoccupied niches for the taking !
Extra Credit 
Clearly describe an example of adaptive radiation we have not discussed in class. (up to 3 points)  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the genetic composition of wildcat groups would 
vary across geography but remain stable over 
time, as has occurred in many other cat species. 
If regional indigenous groups of these animals 
could be distinguished from one another on the 
basis of their DNA and if the DNA of domestic 
cats more closely resembled that of one of the 
wildcat populations, then he would have clear 
evidence for where domestication began.

In the genetic analysis, published in 2007, 
Driscoll, another of us (O’Brien) and their col-
leagues focused on two kinds of DNA that mo-
lecular biologists traditionally examine to differ-
entiate subgroups of mammal species: DNA from 
mitochondria, which is inherited exclusively 
from the mother, and short, repetitive sequences 
of nuclear DNA known as microsatellites. Using 
established computer routines, they assessed the 
ancestry of each of the 979 individuals sampled 
based on their genetic signatures. Specifi cally, 
they measured how similar each cat’s DNA was 
to that of all the other cats and grouped the ani-
mals having similar DNA together. They then 
asked whether most of the animals in a group 
lived in the same region. 

The results revealed fi ve genetic clusters, or 
lineages, of wildcats. Four of these lineages cor-
responded neatly with four of the known sub-
species of wildcat and dwelled in specifi c places: 
F. silvestris silvestris in Europe, F. s. bieti in Chi-
na, F. s. ornata in Central Asia and F. s. cafra in 
southern Africa. The fi fth lineage, however, in-
cluded not only the fi fth known subspecies of 
wildcat—F. s. lybica in the Middle East—but also 
the hundreds of domestic cats that were sampled, 
including purebred and mixed-breed felines 
from the U.S., the U.K. and Japan. In fact, genet-

of determining unequivocally which of these 
wildcat populations gave rise to the tamer, so-
called domestic kind. Indeed, as an alternative to 
the Egyptian origins hypothesis, some research-
ers had even proposed that cat domestication 
occurred in a number of different locations, with 
each domestication spawning a different breed. 
Confounding the issue was the fact that members 
of these wildcat groups are hard to tell apart from 
one another and from feral domesticated cats 
with so-called mackerel-tabby coats because all 
of them have the same pelage pattern of curved 
stripes and they interbreed freely with one anoth-
er, further blurring population boundaries.

In 2000 one of us (Driscoll) set out to tackle 
the question by assembling DNA samples from 
some 979 wildcats and domestic cats in south-
ern Africa, Azerbaijan, Kazakhstan, Mongolia 
and the Middle East. Because wildcats typically 
defend a single territory for life, he expected that 

[FINDINGS]

THE HOUSE CAT’S ANCESTOR

“He will kill mice and he 
will be kind to Babies 

when he is in the house, 
just as long as they do not 

pull his tail too hard. But 
when he has done that, 

and between times, and 
when the moon gets up 

and night comes, he is the 
Cat that walks by himself, 
and all places are alike to 
him. Then he goes out to 

the Wet Wild Woods or 
up the Wet Wild Trees or 

on the Wet Wild Roofs, 
waving his wild tail and 

walking by his wild lone.” —Rudyard Kipling, 
“The Cat That Walked by Himself”

F. s. lybica 

F. s. ornata

F. s. cafra  

F. s. silvestris 

F. s. bieti

Historic distribution 
F. s. lybica

Researchers examined DNA belonging to 
nearly 1,000 wildcats and domestic cats from 
across the Old World to determine which 
subspecies of the wildcat, Felis silvestris, gave 
rise to the house cat. They found that the 
DNA clustered into fi ve groups, based on 
similarity of sequence, and noted that the 
wildcats within each group came from the 
same region of the world (map). The domestic 
cats, however, grouped only with F. silvestris 
lybica, the Middle Eastern wildcat (photo-
graph). This result established that all domes-
tic cats are descended from F. s. lybica alone 
(family tree).

Sand cat
F. margarita 
(closest living relative of F. silvestris)

Chinese mountain cat
F. s. bieti 

Southern African wildcat
F. s. cafra 

Middle Eastern wildcat
Felis silvestris lybica 
and domestic cats

European wildcat
F. s. silvestris 

Central Asian wildcat
F. s. ornata A

B



Ecology !
1. Arbuscular mycorrhizæ are fungi that naturally live in the root tips of some plants. These fungi get 
carbohydrates from the plants and “bring many times the amount of phosphorous… and other 
essential nutrients… to plants than [the plants] could obtain on their own,” according to Sustaining 
Life: how human health depends on biodiversity. The relationship between these fungi and their 
plants is best described as !
a. parasitic          b. mutualistic          c. predatory          d. commensalistic !
2. If two species of mycorrhizæ were trying to live in the same root tips, what would you expect to 
happen based on the Principle of Competitive Exclusion? 

a. one would become parasitic on the other 
b. one would outcompete the other  
c. both would coexist without difficulty 
d. they would form a mutualistic relationship with each other and the plant !

3. Flax, which is used to make linen, is dependent on mycorrhizæ to obtain enough nutrients for 
growth. Mycorrhizæ can then be thought of as __________________ to people who grow and use flax.  
a. a keystone species           b. providing an ecosystem service          c. an invasive species !
4. Because the human body is a collection of various species (human cells and various kinds of 
bacteria) interacting with each other and nonliving matter (gases, liquids, minerals, etc.), the human 
body an be thought of as a(n) 
a.  biome          b. ecosystem          c. community          d. population !
5. Specific species of bacteria are found in particular parts of our bodies (such as the gut) where 
they have particular roles (like helping us digest kinds of starches). We can then say that they occupy 
certain 
a. habitats      b. niches      c. microenvironments      d. levels of ecological organization !
6. In some cases, these beneficial bacterial species can prevent harmful species of bacteria from 
gaining a foothold in our bodies by consuming resources (space, nutrients, etc.) harmful bacterial 
species would need. This is an example of  
a. intraspecific competition     b. interspecific competition    c. predation    d. character displacements !
Questions 7 - 9 refer to the following excerpt from The Atlantic article “How Your Cat is Making You 
Crazy” (http://www.theatlantic.com/magazine/archive/2012/03/how-your-cat-is-making-you-crazy/
308873/). 

...a flatworm turns an ant into its slave by invading the ant’s nervous system. A drop in 
temperature normally causes ants to head underground, but the infected insect instead climbs 
to the top of a blade of grass and clamps down on it, becoming easy prey for a grazing sheep. 
'Its mandibles actually become locked in that position, so there’s nothing the ant can do except 
hang there in the air,' says Flegr. The sheep grazes on the grass and eats the ant; the worm 
gains entrance into the ungulate’s gut, which is exactly where it needs to be in order to complete
—as the Lion King song goes—the circle of life. !

7. What type of relationship does the flatworm have with the ant? 
a. symbiosis         b. parasitism         c. mutualism         d. predation 



!
8. The flatworm has become well adapted to reproduce in the digestive system of sheep. The 
specific way in which they rely on sheep could be described as part of the flatworm’s    
a. niche         b. community         c. ecosystem         d. biome  !
9. Cows can also ingest infected ants. If cows are not adversely affected by the flatworms, the 
relationship between the cows and the flatworms can be described as  
a. symbiosis         b. parasitism         c. mutualism         d. predation !!
Extra Credit !
From what we’ve seen so far in The Andromeda Strain what kinds of ecological relationships might 
Andromeda have? Explain. (up to 3 points) !!!!!!!!
In The Andromeda Strain, the scientists must eliminate much of their human microbiomes, the 
microbes that live in and on them. Why did they feel it was necessary to do this? (up to 2 points) 
Drawing on what you know and/or can infer about the human microbiome, would eradicating these 
microbes be detrimental? If so, how? (up to 2 points) !!!!!!!!!
What kind of evidence could falsify the Principle of Competitive exclusion? Why? (up to 3 points) !!!



Human Impacts !
1. The grey wolf was nearly eradicated in the United States in the 1930’s, due to farmers who did not 
want them eating their livestock. After the wolves decline, populations of elk grew rapidly. Increasing 
herbivore populations lead to the severe decline of 100’s of plant species as well as a decline in 
populations of songbirds that were dependent upon these plants. In the 1980’s and 1990’s, grey wolf 
restoration programs successfully restored the grey wolf throughout much of its original range, 
which also restored the herbivore/plant population balance. This suggests that the grey wolf is a(n): !
a. example of the “tragedy of the commons”    b. keystone species 
c. overharvested species    d. invasive species !
2. You’ve heard/read about Michæl Dorcus’ studies of declining mammal populations in the Florida 
Everglades, and it was hypothesized that the pythons were the cause of these declines. What part of 
HIPPO would the pythons fall under if they are responsible for these observations? If you would like 
to review the article, please see the instructor. !
__________________________ !
3. The term body burden refers to the buildup of toxic substances in our bodies. This is closely 
related to which of the following concepts we have covered? 
a. biomass  b. biodiversity c. bioaccumulation  d. nutrient cycling !
4. Which part of HIPPO does body burden most directly relate to? _____________________ !
5. Zastnor is interested in determining whether PCBs, a synthetic chemical, can biomagnify in 
terrestrial ecosystems. He’s looking at a simple food chain in which grass in a PCB contaminated 
area is eaten by rabbits which are then eaten by foxes which are then eaten by eagles. If PCBs do 
biomagnify in this food chain, Zastnor should find that  
a. all these species have the same concentration of PCBs in their bodies 
b. grass contains the highest concentration of PCBs 
c. eagles have the highest concentration of PCBs 
d. eagles have the lowest concentration of PCBs  !
6. Among the human impact concepts 
we have covered, which one is most 
evident in the photograph of Indiana 
highways on the right?  !!!
7. Briefly describe one way in which 
species that inhabit this area might be 
impacted by the concept you identified 
above.  !!!!



8. Allan Savory implements Holistic Grazing as a way to turn desertifying lands into grasslands. 
Projects like Alan Savory's that seek to change detrimentally affected areas so they once again 
support natural processes (e.g. the interactions among native species or the cycling of nutrients), 
these efforts can be described as  
a. Wildlife management  b. Environmental advocacy                   
c. Ecological restoration   d. Green architecture                 !!
Extra Credit !
One form of pollution is agricultural runoff, which can result in excess fertilizer being introduced into 
water ways. What affects does this addition of fertilizer have the the local environment? (up to 2 points) !!!


