BIOL 222
Exam 2

1) Which term most precisely describes the cellular process of breaking down large molecules into smaller ones?  

A) reduction  
B) metabolism  
C) anabolism  
D) dehydration  
E) catabolism  


2) Carbon dioxide (CO2) is released during which of the following stages of cellular respiration? 

A) glycolysis and the oxidation of pyruvate to acetyl CoA (intermediate step) 
B) oxidation of pyruvate to acetyl CoA (intermediate step) and the citric acid cycle 
C) the citric acid cycle and oxidative phosphorylation 
D) oxidative phosphorylation and fermentation 
E) fermentation and glycolysis 


3) Which of the following is a major cause of the size limits for certain types of cells? 

A) the evolution of larger cells after the evolution of smaller cells 
B) the difference in plasma membranes between prokaryotes and eukaryotes 
C) the evolution of eukaryotes after the evolution of prokaryotes 
D) the need for a surface area of large enough to allow efficient cellular exchange with its environment 
E) the observation that longer cells usually have greater cell volume 


4) White blood cells engulf bacteria through what process? 

A) exocytosis 
B) phagocytosis 
C) pinocytosis 
D) osmosis 
E) receptor-mediated exocytosis






5) For living organisms, which of the following is an important consequence of the first law of thermodynamics?  

A) The energy content of an organism is constant.  
B) The organism ultimately must obtain all of the necessary energy for life from its environment.  
C) The entropy of an organism increases with time as the organism grows in complexity.  
D) Organisms are unable to transform energy.  
E) Life does not obey the first law of thermodynamics.  


6) Where are the proteins of the electron transport chain located? 

A) cytosol 
B) mitochondrial outer membrane 
C) mitochondrial inner membrane 
D) mitochondrial intermembrane space 
E) mitochondrial matrix 


7) Under which of the following conditions would you expect to find a cell with a predominance of free ribosomes? 

A) a cell that is secreting proteins 
B) a cell that is producing cytoplasmic enzymes 
C) a cell that is constructing its cell wall or extracellular matrix 
D) a cell that is digesting food particles 
E) a cell that is enlarging its vacuole


8) What kinds of molecules pass through a cell membrane most easily? 

A) large and hydrophobic 
B) small and hydrophobic 
C) large polar 
D) ionic 
E) monosaccharides such as glucose 








9) Living organisms increase in complexity as they grow, resulting in a decrease in the entropy of an organism. How does this relate to the second law of thermodynamics?  

A) Living organisms do not obey the second law of thermodynamics, which states that entropy must increase with time.  
B) Life obeys the second law of thermodynamics because the decrease in entropy as the organism grows is balanced by an increase in the entropy of the universe.  
C) Living organisms do not follow the laws of thermodynamics.  
D) Living organisms are able to transform energy into entropy.


10) In oxidative (chemiosmotic) phosphorylation, what is the most direct source of energy that is used to convert ADP + Pi to ATP? 

A) energy released as electrons flow through the electron transport system 
B) energy released from substrate-level phosphorylation 
C) energy released from ATP synthase pumping hydrogen ions from the mitochondrial matrix 
D) energy released from movement of protons (hydrogen ions) through ATP synthase 
E) No external source of energy is required because the reaction is exergonic. 


11) Which of the following statements is correct about simple diffusion? 

A) It is very rapid over long distances. 
B) It requires an expenditure of energy by the cell. 
C) It is a passive process in which molecules move from a region of higher concentration to a region of lower concentration. 
D) It is an active process in which molecules move from a region of lower concentration to one of higher concentration. 
E) It requires integral proteins in the cell membrane. 
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Using the image above, answer the following 4 Questions (12-15).

12) Which is the G-coupled protein receptor with a ligand bound?
A) 1
B) 2
C) 3
D) 4
E) 5


13) Which is the G protein?
A) 1
B) 2
C) 3
D) 4
E) 5


14) Which is the energy molecule GTP?

A) 1
B) 2
C) 3
D) 4
E) 5



15) Which is the activated enzyme?

A) 1
B) 2
C) 3
D) 4
E) 5


16) Which of the following intermediary metabolites enters the citric acid cycle and is formed, in part, by the removal of a carbon (CO2) from one molecule of pyruvate? 

A) lactate 
B) glyceraldehydes-3-phosphate 
C) oxaloacetate 
D) acetyl CoA 
E) citrate 


 17) The Golgi apparatus has a polarity or sidedness to its structure and function. Which of the following statements correctly describes this polarity? 

A) Transport vesicles fuse with the cis face of the Golgi and leave from the trans face. 
B) Proteins in the cisternae of the Golgi may be sorted and modified as they move from one side of the Golgi to the other. 
C) Carbohydrates in the membrane of the Golgi may be sorted and modified as they move from one side of the Golgi to the other. 
D) Transport vesicles fuse with the trans face of the Golgi and leave from the cis face.
E) A and B 


18) Energy released by the electron transport chain is used to pump H+ ions into which location? 

A) cytosol 
B) mitochondrial outer membrane 
C) mitochondrial inner membrane 
D) mitochondrial intermembrane space 
E) mitochondrial matrix 







19) Which of the following contains hydrolytic enzymes? 

A) lysosome 
B) vacuole 
C) mitochondrion 
D) Golgi apparatus 
E) peroxisome 


20) What is the change in free energy of a system at chemical equilibrium?  

A) slightly increasing  
B) greatly increasing  
C) slightly decreasing  
D) greatly decreasing  
E) no net change  


Refer to the figure below, showing the citric acid cycle, as a guide to answer question 21.


 
21) Starting with one molecule of isocitrate and ending with fumarate, what is the maximum number of ATP molecules that could be made through substrate-level phosphorylation (one time through)? 

A) 1 
B) 2 
C) 11 
D) 12 
E) 24 

22) Motor proteins provide for molecular motion in cells by interacting with what types of cellular structures? 

A) sites of energy production in cellular respiration 
B) membrane proteins 
C) ribosomes 
D) microtubules of the cytoskeleton 
E) cellulose fibers in the cell wall 


23) The oxygen consumed during cellular respiration is involved directly in which process or event? 

A) glycolysis 
B) accepting electrons at the end of the electron transport chain 
C) the citric acid cycle 
D) the oxidation of pyruvate to acetyl CoA 
E) the phosphorylation of ADP to form ATP 


24)  This type of plasma membrane receptor is capable of activating several intracellular pathways at once.

A) receptor tyrosine kinase
B) G-protein coupled receptor
C) ligand gated ion channel
D) aquaporin protein 


25) In addition to ATP, what are the end products of glycolysis? 

A) CO2 and H2O 
B) CO2 and pyruvate 
C) NADH and pyruvate 
D) CO2 and NADH 
E) H2O, FADH2, and citrate 


26)  A post synaptic gated sodium channel on a neuron would be what general type of cell membrane receptor?

A) G-protein coupled
B) Ligand-gated ion channel
C) Ion pump
D) Receptor-tyrosine kinase



27) A chemical reaction that has a positive △G is correctly described as  

A) endergonic.  
B) exergonic.  
C) enthalpic.  
D) spontaneous.  
E) exothermic


28) Which of the following statements about the cytoskeleton is true? 

A) The cytoskeleton is static and unchanging 
B) Microfilaments facilitate the movement of chromosomes during mitosis 
C) The cell gets its shape from intermediate filaments lining the interior face of the cell membrane 
D) Blocking the assembly of the cytoskeleton would cause little effect on the cell's metabolism 
E) Transport vesicles are moved throughout the cell on microtubules


29) Why is glycolysis described as having an investment phase and a payoff phase? 

A) It both splits molecules and assembles molecules. 
B) It attaches and detaches amine groups. 
C) It uses glucose and generates pyruvate. 
D) It shifts molecules from cytosol to mitochondrion. 
E) It uses stored ATP and then forms a net increase in ATP. 


30)  Paracrine signaling 

A) involves secreting cells acting on nearby target cells by discharging a local regulator into the extracellular fluid. 
B) requires nerve cells to release a neurotransmitter into the synapse. 
C) occurs only in paracrine yeast cells. 
D) has been found in plants but not animals. 
E) involves mating factors attaching to target cells and causing production of new paracrine cells. 






31) Long distance signaling is…

A) paracrine signaling
B) exocrine signaling
C) neurotransmitter signaling
D) hormonal signaling 
E) smoke signalling


32)  From the perspective of the cell receiving the message, the three stages of cell signaling are 

A) the paracrine, local, and synaptic stages. 
B) signal reception, signal transduction, and cellular response. 
C) signal reception, nucleus disintegration, and new cell generation. 
D) the alpha, beta, and gamma stages. 
E) signal reception, cellular response, and cell division


33) The ATP made during glycolysis is generated by 

A) substrate-level phosphorylation. 
B) electron transport. 
C) photophosphorylation. 
D) chemiosmosis. 
E) oxidation of NADH to NAD+. 


34) Which of the following statements describes NAD+? 

A) NAD+ is reduced to NADH during both glycolysis and the citric acid cycle. 
B) NAD+ has more chemical energy than NADH. 
C) NAD+ is oxidized by the action of hydrogenases. 
D) NAD+ can donate electrons for use in oxidative phosphorylation. 
E) In the absence of NAD+, glycolysis can still function.










Use the figure below to answer question 35.

The solutions in the two arms of this U-tube are separated by a membrane that is permeable to water and glucose but not to sucrose. Side A is half filled with a solution of 2 M sucrose and 1 M glucose. Side B is half filled with 1 M sucrose and 2 M glucose. Initially, the liquid levels on both sides are equal. 



 
35) Initially, in terms of tonicity, the solution in side A with respect to that in side B is 

A) hypotonic. 
B) plasmolyzed. 
C) isotonic. 
D) saturated. 
E) hypertonic. 


 36) Where does glycolysis takes place? 

A) mitochondrial matrix 
B) mitochondrial outer membrane 
C) mitochondrial inner membrane 
D) mitochondrial intermembrane space 
E) cytosol 


37) When a molecule of NAD+ (nicotinamide adenine dinucleotide) gains a hydrogen atom (not a hydrogen ion) the molecule becomes 

A) hydrogenated. 
B) oxidized. 
C) reduced. 
D) redoxed. 
E) a reducing agent.  




38) A patient has had a serious accident and lost a lot of blood. In an attempt to replenish body fluids, distilled water, equal to the volume of blood lost, is transferred directly into one of his veins. What will be the most probable result of this transfusion? 

A) It will have no unfavorable effect as long as the water is free of viruses and bacteria. 
B) The patient's red blood cells will shrivel up because the blood fluid is hypotonic compared to the cells. 
C) The patient's red blood cells will swell and burst because the blood fluid is hypotonic compared to the cells. 
D) The patient's red blood cells will shrivel up because the blood fluid is hypertonic compared to the cells. 
E) The patient's red blood cells will swell and burst because the blood fluid is hypertonic compared to the cells.


39) Junctions between neighboring plant cells which connects their cytoplasms are

A) gap junctions 
B) tight junction 
C) plasmodesmata
D) desmosome 
E) nuclear pore


40) Reactants capable of interacting to form products in a chemical reaction must first overcome a thermodynamic barrier known as the reaction's  

A) entropy.  
B) activation energy.  
C) endothermic level.  
D) heat content.  
E) free-energy content.  


41) What are the membrane structures that function in active transport? 

A) peripheral proteins 
B) carbohydrates 
C) cholesterol 
D) cytoskeleton filaments 
E) integral proteins 





42) Which of the following is present in a prokaryotic cell? 

A) mitochondrion 
B) ribosome 
C) nuclear envelope 
D) chloroplast 
E) endoplasmic reticulum 


For the following questions, match the labeled component of the cell membrane with its description.




43) cholesterol 



44) glycolipid 



45) Which of the following statements describes the results of this reaction?
C6H12O6 + 6 O2 → 6 CO2 + 6 H2O + Energy 

A) C6H12O6 is oxidized and O2 is reduced. 
B) O2 is oxidized and H2O is reduced. 
C) CO2 is reduced and O2 is oxidized. 
D) C6H12O6 is reduced and CO2 is oxidized. 
E) O2 is reduced and CO2 is oxidized.  


Essay (5 points ea.):  Choose and answer only two of the following on a separate sheet of paper.

1.  Compare and contrast aerobic cellular respiration and fermentation.  Include any differences in major phases involved, amount of ATP synthesized, and wastes (as well as how the se vary among different types of organisms).


2.  List and described the structure and function of the components of the endomembrane system and how it functions as a whole.  Include the types of substances synthesized and/or modified in these structures.


3.  Create a table showing the different types of transport mechanisms used by cells to move substances across plasma membranes.  Include whether energy is used or not, how those mechanisms work, and provide an example of a substance that might typically be moved by each method.


4.  Describe the rusting of a car in terms of the First and Second Laws of Thermodynamics at the level of the organization of the molecular structure of the car (steel/iron alloy - in a generic way) and the impact of energy distribution on the surrounding system.


5.  Diagram a primary messenger reaching its target cell and show how the message gets transduced into the cell and activates a second messenger.  Include each step of the process and provide an example of the second messenger that may be used.


Bonus!  (2pts.)

[bookmark: _GoBack]Write the summary molecular equation for aerobic cellular respiration.
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