
Biology 1  
Exam 2 
April 2014 !
Name ___________________ !
Instructions 
1 hour and 15 minutes to answer the exam questions. Each essay response is worth up to 3 points 
unless otherwise noted. Each non-essay question is worth 1 point unless otherwise noted, and no 
partial credit will be given for them unless there is a very good reason.  !
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. Then choose two of the lettered questions to respond to (you 
may respond to more for extra credit if time permits). Each response is worth up to 3 points, depending 
on the quality of the response.  !
1. Heat shock proteins (HSPs) are a group of proteins that play roles in cells when cells are subjected 
to high temperatures. Some HSPs act as chaperones. By first describing what a chaperone protein 
is, explain why it is important for a cell to have HSPs that perform the functions of chaperones. !
2. Dr. Scott Weems, author of Ha!, tells us that… 
 One evolutionary theory is that men are raised, and maybe even have an evolutionary benefit 
to being the funny people in relationships. We men make women laugh because it's a sign of genetic 
fitness. A man who can make his partner laugh is more likely to be intelligent and a good caregiver. 
 And that's also why women consistently rate sense of humor as [the] No. 1 desired trait in a 
mate. For men sometimes it's closer to No. 3, after intelligence and good looks. So women maybe 
aren't given the benefit and the encouragement to be as funny as they could or should be. 
(http://www.npr.org/2014/03/15/289946192/whyd-the-scientist-cross-the-road-to-figure-out-why-
youre-laughing?sc=17&f=1007) !
i. Is this an ultimate or proximate cause for why women prefer humorous men? Why? (3 points) 
ii. Is this then a case of inter- or intra-sexual selection? Why? (3 points) 
  
A. Lake Natron in Tanzania contains high concentrations of 

ions. When photographer Nick Brandt dipped dead birds 
into the water, they soon became calcified, coated in a 
mineral crust. Explain why this happens in terms of the 
concepts we have covered. Hint: what property of water is at 
work here?  

B. In The Andromeda Strain, the scientists must get some of 
their nutrients from a water-based beverage. Are the 
nutrients in that beverage polar or non-polar molecules?  

C. In The Andromeda Strain, pH was the key to understanding 
why Andromeda was not lethal to the crying baby and the 
alcoholic man. Why do you think Andromeda could only 
exist in a narrow pH range?  

D. By first describing what group selection is, explain how it 
could have made altruism a trait we see in nearly all 
humans.  

E. Sugar gliders will often spend their first breeding season 
assisting their parents raise a new litter rather than 
reproducing for themselves. Did this apparently altruistic behavior of 
the sugar glider most likely evolve via reciprocal altruism or kin 
selection? Explain. 

F. Zofani finds honey-crowned zephyrs nesting near his ranch and, as an 
avid birder, becomes obsessed with observing them. He finds that 
while there is a great abundance of berries (their preferred food) about 3 miles away from their 
nest, he never observes the zephyrs beyond a 2-mile radius of their nest. Near the nest there are 
not as many berries but probably enough to meet the zephyrs needs. Using concepts we have 
discussed, explain why the birds might not visit areas where berries are bountiful.   



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



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



Behavior !
1. In his talk “Why Leaders Eat Last”, Simon Sinek tells us that runners feel good when they push 
themselves because of the release of endorphins in their bodies. This explanation describes  
a. proximate cause       b. ultimate cause       c. operant conditioning         d. imprinting !
2. Simon Sinek goes on to tell us that this may have been advantageous for our evolutionary 
ancestors who needed endurance to track prey. This explanation describes  
a. proximate cause       b. ultimate cause       c. operant conditioning         d. imprinting !
3. Dr. Scott Weems points out that there are more male than female comedians. One ultimate cause 
for why men may be funnier than women is   
a. men who have a good sense of humor are likely to be more intelligent and good caregivers 
b. women’s brains respond differently to humor  
c. laughter reduces stress almost instantly  !
4. Joshua Klein’s crow vending machine dispenses peanuts (which crows love to eat) when coins are 
placed in the slot. Crows that learn how to use the vending machine have undergone what kind of 
learning? 
a. operant conditioning       b. classical conditioning       c. habituation       d. sensitization  !
5. Which of the following human behaviors is an example of a fixed action pattern? 

a. A person yawning in response to another person yawning 
b. A person solving simple problems using logic 
c. A person with a low-activity MAOA gene exhibiting violent behavior 
d. A person being choosing a mate who is behavioral similar to one of that person’s parents !

6. There has long been interest in training animals for military and intelligence uses. One example 
mentioned by Tom Vanderbilt (who wrote a Smithsonian article on the topic) is that B.F. Skinner 
attempted to train pigeons to steer missiles by having them peck at a map, for a food reward if done 
properly. What kind of learning is involved in this example? 
a. operant conditioning   b. fixed action pattern   c. imprinting  d. habituation !
Questions 7 - 10 refer to the video on the Vogelkop Bowerbirds.  
7. Based on what you know of parental investment theory, do 
you think male or female Bowerbirds invest more time and 
energy in their offspring?  !
8. What type of logic did you use to answer the previous 
question, inductive or deductive? !
9. Using the concept of optimality, explain why it is 
disadvantageous for a male bowerbird to make his bower 
even more attractive by gathering many more items and arranging them obsessively (2 points). !!
10. What kind of selection is at work here? Check all that apply. 
___ interspecific      ___ intraspecific      ___ intersexual      ___ intrasexual  !
Extra Credit: Based on what we’ve seen in The Andromeda Strain, does Andromeda exhibit behavior? 
How or why not? (up to 3 points) 



Chemistry and Biological Macromolecules !
1. Number in order of strength, with 1 being the weakest.  !
____ covalent bonds       ____ ionic bonds       ____ hydrogen bonds       ____ van der Waals forces !
2. In liquid water, hydrogen bonds are  
a. permanent     b. constantly forming and breaking     c. locking water molecules into fixed positions !
3. In liquid water, there are _________________ hydrogen ions.  
a. almost never any      b. always some      c. absolutely no       !
4. When water vaporizes through the addition of heat, water molecules are   
a. breaking down into atoms      b. being separated from each other      c. hydrogen bonding together !
Recall from Exam 1 Zofini was looking into the usage of transglutaminase (aka “meat glue”); we now 
join her as she is planning a dinner with friends… !
5. Having done some background research, Zofini knows that transglutaminase will join raw strips of 
bacon to a piece of raw steak by forming covalent bonds between proteins of these meats. This 
means that  

a. the bonds connecting the meat proteins are comprised of the electrostatic attraction 
between oppositely charged ions. 
b.  the bonds connecting the meat proteins are pairs of shared electrons. 
c.  she should not expose this meat combination to water, which is a polar solvent. 
d. the bacon and steak are connected only by intermolecular forces and can therefore be 
easily separated from each other. !

6. Able to catalyze the chemical reaction to bond meat together, transglutaminase is what kind of 
protein? 
a. transport protein       b. enzyme        c. transmembrane protein        d. structural protein !
7. Zofini decides to marinate the raw bacon and steak in lemon juice to give them zingy tanginess. 
Lemon juice has a pH of 2, which means it has _________ times the concentration of hydrogen ions as 
pure water which has a pH of 7. 
a. 5         b. 100,000         c. 0.00001          d. 0.2  !
8. With the raw meats still thoroughly wet with lemon juice, Zofini puts the transglutaminase on the 
bacon strips, then presses them to the steak. Later, when the bonding reaction should be complete, 
Zofini pulls at the bacon and find that it easily separates from the steak! Apparently the 
transglutaminase didn’t work. Before Zofini angrily calls the manufacturer for a refund, what 
phenomenon might she consider as a likely explanation for what happened? 
a. peptide bond formation       b. denaturation        c. dehydration synthesis        d. pinocytosis !
9. Briefly explain why in the space below (up to 3 points). !!



10. The potential explanation you gave in 7 can be considered a scientific ___________ , 
a. theory          b. hypothesis           c. principle           d. law  !
because it is _________________________.  
e. logical           f. falsifiable           g. an absolute truth          h. deductive !!
11. Although things didn’t go according to plan, Zofini and her friends enjoy eating the lemony bacon 
and steak for dinner. As the meat proteins are broken down through digestion, which reaction is 
occurring? 
a. dehydration synthesis       b. hydrolysis        c. glycosylation        d. peptide bond formation  !!
Give the phenomenon to the property of water responsible for the phenomena described. !
a. good solvent b. high heat capacity c. adhesion  d. cohesion !
12. ____ a sports beverage can contain a variety of dissolved electrolytes (ions), sugar and vitamins 
13. ____ the sports beverage soaking into the shirt of a thirsty athlete when she spills some  
14. ____ the sports beverage staying liquid over a fairly wide temperature range !
15. Each of these results from water  
a. being a small molecule    b. being a polar molecule    
c. typically having a pH of 7    d. having hydrogen atoms !
Questions 16 - 20 refer to the graph below which depicts change in pH as acid is added to a solution 
containing a buffering agent.  

16. What is the dependent variable in the graph 
below? !
17. For which region of the graph can the solution 
be called basic?     A        B        C        none !
18. Which region of the graph corresponds to the 
buffering range?     A        B        C        none !
19. For which region of the graph can the solution 
be called acidic?     A        B        C        none !
20. At the end of the experiment, when the solution 
has a pH of 5, it has ____________ times as many 
hydrogen ions (H+) than the beginning of the 
experiment when the pH was about 9. 
a. 100,000      b. 10,000       c. 4       d. 0.0001 ! ! !!!

16. What kind of molecule is shown above?  
a. amino acid      b. fatty acid      c. nucleic acid      d. carbohydrate  



17. Match the polymer to its monomer. 
____ DNA      a. monosaccharide 
____ Protein      b. fatty acid  
____ Fat Molecules (triacylglyceride)  c. amino acid 
____ Polysaccharide     d. nucleotide  !

18. The molecule on the left is a  
a. saturated fatty acid 
b. unsaturated fatty acid 
c. phospholipid 
d. polysaccharide !
19. Is likely to be solid or liquid at room temperature? !!!

Give the corresponding polymer for the each monomer below !
a. DNA      b. Protein      c. Fat Molecule      d. Polysaccharide  !
20. ____  !!!!
 !
21. ____  ! ! !!!!!!!
22. For question 20, write out the molecular structure with all the carbons and hydrogens next to 
skeletal structure given. !
23. Circle and label at least two functional groups (e.g. amino group or carboxyl group) on either 
skeletal structure above, or on the molecular structure you’ve just drawn (2 points each). !
24. Magnesium (Mg) has how many electrons in its outer shell? _________ !
25. If magnesium were to lose those electrons it would become _____________ and be called a(n) 
_____________.  
a. negatively charged, isotope      b. positively charged, ion      c. positively charged, isotope !
26. Which electrons determine the chemical properties of an atom? 
a. inner shell      b. outer shell      c. all      d. lower energy  



!!
Extra Credit !
Draw out the full molecular structure for 21 next to it, with all the hydrogens and carbons (2 points); 
circle and label as many functional groups as you can (2 points each) !
Give the chemical formula for the compound formed when oxygen (O) reacts with magnesium (Mg) 
and explain why that formula and not some other formula. !!!
Write the skeletal formula for propane which has the molecular structure shown here (2 points).


