Biology 111: Unit 3





April 2002
All reviews must be turned by 5:30pm Friday, April 26, 2002. Turn the review in to me or place it completely under the door to my office.

This is a closed book, closed-note review. Once you have read any question your review period has begun. There is no time limit for taking the review. It was designed to be completed in 2 hours.

The questions are yours to keep. This page must be the first page of your answer packet. Fill out the information at the bottom of this sheet and attach this page to the ones containing your answers. The top of each additional page in the packet should contain only your initials and the page number. All answers must be typed and in complete sentences unless otherwise indicated.  Any accompanying graphs or figures may be hand-drawn. You may use a calculator but all calculations must be included in order to receive full credit. Brevity is encouraged but be sure to completely answer the question asked. If word limits are indicated be sure to include the word count of your answer.

Any questions about the review should be directed to me at kabernd@davidson.edu, 894-2889 (o), or 662-9744 (h). Any calls to my home must occur before 9:00pm.

Name: ____________________________________


(print)

Signature: ​​​​​​​_________________________________

My signature indicates that I have completed this review following the Honor Code.
This review was completed in ________hours. I completed it at _______ on   ______


               






Time                          Date

I attended the Dance ensemble ___, Reptile Day ___, Barroso’s talk _____, Liz’s senior thesis defense_____, JD’s senior thesis defense _____

This review contains questions A- S worth a total of 100 points and 3 bonus points. With attendance points that means that a total of 107.5 points are possible. It will be graded on the number or points you earn out of 100.

You have gotten an internship at the Mayo Clinic this summer. After final exams you pack your bags and head out on the long drive to the Midwest. While driving through farmlands of Ohio you happen to notice that the fields appear striped. Each field contains an alternating pattern of twenty yards of corn and twenty yards of soybeans. You notice a cropduster airplane spraying the fields. With plenty of time on your hands, you remember back to the bioenergetics section of Bio111 and the various ways that chemicals can poison plants and animals.

A) Define bioenergetics. (one sentence) (3pt)

B) Compare and contrast the way that paraquat kills plants with the way that cyanide kills animals. (250 words max) (6pt)

C) If a plant could ingest cyanide would it die? Predict yes or no and explain your reasoning. (4pt)

It is a bright and sunny day and you realize that are probably billions of photosynthetic reactions occurring in the fields around you. You remember that the light reactions of photosynthesis include cyclic and non-cyclic photophosphorylation.

D) Are the light reaction an overall endergonic or exergonic pathway? (Define endergonic and exergonic and provide your reasoning for why the pathway falls in one of those categories) (8pt)

You imagine a laboratory setting in which the two photophosphorylation pathways can be manipulated independently. You look at the output of these pathways by measuring the production of glyceraldehyde 3 phosphate (G3P) over a period of time and plotting the results. In each graph time ‘1’ is when the experiment began with constant levels of each pathway. Time ‘2’ is when you manipulated one of the pathways (and the other remained at the constant level).
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E) Describe what occurs in each of the three stages of the Calvin Benson cycle. (Maximum of 2 sentences for each stage) (6pt)

F) Refer to the four graphs above. Which of the four graphs represents G3P levels if, at time ‘2’, non-cyclic photophosphorylation remains constant and cyclic photophosphorylation increases? (explain your answer) (5pt)

In your imaginary laboratory you repeat the experiment described in ‘F’ a total of fifteen times (you have a thorough imagination). Your statistical analyses reveal a 95% confidence interval of 3 at time1, of 2.5 at time 2 and of 1 at time 3.

G) What is a 95% confidence interval and is it ‘better’ for it to be large or small? (5pt)

You gaze back out at the field and muse about the myriad interactions that must occur for an ecosystem to be in balance. Rhizobium and soybeans live symbiotically.

H) What benefits do Rhizobium derive from this relationship? Be sure to consider the requirements of the nitrogenase reaction itself. (5pt)

You remember that the soybean plants benefit due to nitrogen fixation. After nitrogen gas is fixed it can then be used in the following reaction.

-ketoglutarate + ammonia + NADPH + H+ ( L-glutamate + NADP+ + water

I) In this reaction what is the NADPH + H+ acting as? (3pt)

J) What are the one and three letter abbreviations for the amino acid product? (3pt)

Bonus: Draw and name the other acidic amino acid (3pt)

K) Explain how the reverse reaction might allow amino acids to enter cellular respiration as a fuel. Include what part of cellular respiration the reverse reaction’s products would ‘feed into’. (5pt)

L) Are plants aerobic or anaerobic? (Define each term and explain why plants fall into the category you chose) (8pt)

M) Why would an environmentalist applaud the farmer for alternating areas of legumes with areas of corn? What can it for the farm? (4pt)

All of this ‘laboratory work’, random musings, and five hours of driving, has left you hungry. You stop at a convenience store and fill up your gas tank. You glance at the prepared sandwiches but the slightly green tinge of the meat convinces you to avoid possible food poisoning and buy a chocolate bar. Safely back in your car you return to your scientific ponderings. 

N) Where do glycolysis, the Krebs cycle and oxidative phosphorylation occur? (Be specific) (6pt)

O) What kind of a molecule is ATP? (2pt)

P) What is energy and how is ATP used as a source of energy? (6pt)

Q) Why does the compartmentalization you described in ‘N’ both help and hinder the production of ATP? (7pt) 

The chocolate bar is a great source of glucose and you can practically feel it surging through your road weary body.

R) Explain why it is said that the transport of glucose into your cells is self-regulating. (4pt)

S) Compare and contrast the production of ATP by a bacterium like Clostridium botulinum (the food poisoning bacteria) and production of ATP in your liver cells. Be sure to mention any differences in the net amount of ATP produced per ‘one candy bar’s worth’ of glucose. (Maximum of 400words) (10pt)

You arrive at the Mayo Clinic and check in to find that you have been assigned to the oncology department. You head to your apartment to see what you can remember from section IV of Bio111, assured that your firm understanding of the basics will serve you well.
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