
Biology 1, Exam 2 
November 2013 !
Name ___________________ !
Instructions 
You have the 1 hours 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 
will be given 0 to 3 points 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, Part 1 
Answer both of the questions below. !
1. Give the term for and describe the phenomenon in the video, i.e. explain what is the cell doing. !!!!!!!!!!!!!
2. 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 is, 
explain why it is important for a cell to have HSPs that perform the functions of chaperones.  !!!!



Essay Questions, part 2 
On the sheet provided, answer three of the following questions. !
A. Below is a painting by David Goodsell depicting a mycoplasma cell which has a diameter of 
0.25µm (micrometers). The orange strands running throughout the interior is DNA. Ribosomes are 
shown in magenta, while phosopholipids are show in light green. 
(i) Is it a procaryote or eukaryote? 
(ii) Give two reasons why.  

B. Zilandar wants to try to make a huge eukaryotic cell by merging numerous eukaryotic cells 
together. He plans to accomplish this by puncturing their plasma membranes just slightly, thus 
opening up the cells to each other in hopes their plasma membranes will fuse, combining the cells’ 
cytoplasms. Explain the concept of surface-area-to-volume ratio and us it to describe why 
Zilandar’s plan is unlikely to succeed. !!



C. Below are two images of HeLa cells, the one on the right is normal while the one on the right has 
been treated with cytochalasin-D.  
(i) What kind of microscope was used to take this image? 
(ii) Why do the nucleus (blue) and the actin (red) appear to be glowing?  
(iii) Cytochalasin-D is a fungal toxin that disrupts actin. What is one problem would you expect the 

cell treated with this toxin to have? Explain why. 
     

!                                                 !  !
D. Mixologist Don Lee created a drink called the “bacon-infused old-fashioned” which is made by 
first mixing bourbon (an alcoholic beverage) with cooked bacon. The mixture is then chilled, and fat 
forms globs that are easily removed while the bacon flavors remains in the alcohol. Knowing that 
alcohol and water (the primary constituents of alcoholic beverages) are polar molecules explain 
(i) why does the fat glob up, separating from the liquid, and  
(ii) why the flavor molecules are polar or nonpolar. !
E. It was long thought that the wrinkling of fingertips during prolonged exposure to water was due to 
osmosis. Although this hypothesis has been falsified, why did osmosis make sense as a potential 
explanation for this wrinkling? Hint: remember the gummy bear. !
F. Endosymbiosis is a term used to describe symbiotic situations in which one organism lives inside 
another, for example the bacteria that live in our digestive tract. What organelle(s) might be or might 
have started out as endosymbionts? Give a piece of evidence supports its (their) current or past role 
as endosymbiont(s). !!



Responses to Essay Question Part 2 
Give the letter of the question you are responding to. !!
_______ !!!!!!!!!!!!!!!!
_______ !!!!!!!!!!!!!!
_______ 



Multiple Choice Questions 
Select the best answer for each question. !
For 1 - 3, put a check beside all that apply. !
1. Which of the following do organisms use for long-term energy storage? 
___ amino acids      ___ nucleic acids      ___ proteins      ___ polysaccharides      ___ lipids !
2. Which of the following do organisms use to catalyze chemical reactions? 
___ amino acids      ___ nucleic acids      ___ proteins      ___ polysaccharides      ___ lipids !
3. Which of the following do organisms use for structure? 
___ amino acids      ___ nucleic acids      ___ proteins      ___ polysaccharides      ___ lipids !
4. Match the monomer with its polymer 
____ nucleotide     (a) lipid 
____ monosaccharide   (b) protein 
____ amino acid    (c) polysaccharide 
____ fatty acid    (d) DNA or RNA !
5. Base pairing interactions between nitrogenous bases hold DNA strands together in a double helix 
with which of the following? 
(a) hydrogen bonds         (b) covalent bonds         (c) ionic bonds         (d) van der Waals forces !
Just when Zaltari is about to eat a glistening, warm, freshly cooked a steak, he is called away for 
urgent business. He comes back a couple hours later to find his steak no longer has an appetizing 
sheen to it but instead has blotches of pasty white on its surface.  !
6. Which image best depicts the molecular structure of the fat on Zaltari’s steak? 

(a) !                   (b) !                   (c) !  !
7. What term describes this fat? 
(a) saturated fat      (b) unsaturated fat      (c) trans fat      (d) monounsaturated fat !
Cooking sweet potatoes at temperatures above 100 degrees damages the sweet potato cells, 
allowing enzymes within them (which are normally sequestered) to breakdown starch into sugars, 
making sweet potatoes sweet. When cooking sweet potatoes at temperatures above 170 degrees, 
however, the enzymes “stop working,” according to Harold McGee, and cooking sweet potatoes at 
higher temperatures results in less sweetness.  !
8. What kind of reaction are the enzymes catalyzing as they breakdown the starches into sugars? 
(a) hydrolysis         (b) dehydration synthesis         (c) peptide bond formation         (d) deamination !



9. What phenomenon causes this enzyme “stop working”, making it no longer breaks down starches 
down into sugars at temperatures above 170 degrees? 
(a) denaturation         (b) protein folding         (c) osmosis         (d) dehydration synthesis !
10. Match the protein structure with its description  
__ primary 
__ secondary 
__ tertiary 
__ quaternary !

(a) alpha-helices and beta-sheets 
(b) spatial arrangement of alpha-helices, beta-sheetsand other protein regions 
(c) sequence of amino acids 
(d) assembly of several protein subunits !

11. Together these kinds of protein structure can be described as an instance of  
(a)hierarchical organization 
(b)levels of ecological organization 
(c) cellular organization 
(d)specialization !

12. Which is true of different types of microscopes? 
(a) The resolution is the same regardless of how the microscope works. 
(b) They all reveal the same kind of information about the same organism. 
(c) Light must be used to gather information about a specimen. 
(d) Sample preparation techniques may vary considerably.  !
13. The plasma membrane 
(a) is a rigid structure   (b) can be thought of as a two-dimensional fluid                 
(c) is totally impermeable   (d) is made up solely of phospholipids           !
14. Which of the following is an example of osmosis? 
(a) Sugar dissolving in water 
(b) Red blood cells swelling when placed in pure water 
(c) The transport of small molecules into the cell by proteins 
(d) The random movement small molecules within the cytoplasm !
15. Which statement is NOT an important component of Cell Theory? 
(a)All cells are in existence today are produced by cell division 
(b)Cell size is limited by surface/volume ratio 
(c)All living organisms are made up of cells 
(d)The cell is the smallest unit of life !
16. Match the organelle with its role  
__ Endoplasmic Reticulum 
__ Golgi Complex 
__ Nucleus 
__ Mitochondria !

(a) provides energy to the cell 
(b) sorts, processes and packages proteins  
(c) houses genetic information 
(d) the location of protein production !

17. Animal cells usually have which of the following? Check all that apply. 
__ mitochondria       __ a nucleus       __ a cell wall       __ vesicles        __ chloroplasts  !
Extra Credit 
In The Andromeda Stain, there is no food permitted in the highly sterile levels of the Wildfire facility. 
How do the scientists get nutrients such as sugars and fats?  



The image to the left shows some of the 
components involved in photosynthesis. The 
phospholipids of the plasma membrane are 
shown in light yellow. !
18. Based on their structure and roles depicted 
in the image, the items labeled photosystem, 
plastocyanin, ferredoxin and cytochrome b6-f 
complex are 
(a) proteins 
(b) lipids 
(c) polysaccharides  
(d) nucleic acids !
19. Because of their locations, photosystem 
and cytochrome b6-f complex can be described 
with which term?  
(a) transmembrane 
(b) cytoplasmic 
(c) denatured 
(d) completely hydrophobic  
 !

20. The left portion of the image shows a polypeptide 
chain as a linear sequence of amino acids. What level 
of protein structure is that? !
Primary        Secondary        Tertiary        Quaternary !!
21. The right portion of the image shows the three-
dimensional shape that the polypeptide chain takes on 
in the aqueous environment within cell. The process of 
taking on this particular three-dimensional structure is 
referred to as 
(a) protein folding 
(b) protein origami 
(c) dehydration synthesis 
(d) denaturation !
22. The hydrophobic amino acid side chains are mostly  
(a) on the outside, forming the surface of the protein 
(b) evenly distributed both outside and inside 
(c) on the inside, comprising the interior of the protein  
(d) randomly distributed inside and outside by chance !!

Extra Credit !
What kind of model is used to show the molecular structure of the polypeptide chain? 


