PEP426: Exam#1 Answer Sheet


Multiple Choice


(2 pts each)





__c___








__a___








__e___








__a___








__d___








__e___








__d___








__c___








__e___








__b___








__e___








__d____








__b____








___d___








__a____








Short Response (10 pts each)





1.


The resting concentration of cellular ATP, as well as all products of ATP hydrolysis, is needed to maintain the desired  free energy release from ATP hydrolysis.  If ATP fell too much, as well as ADP and Pi increasing too much, then there would be les free energy release during the breakdown of ATP and all free energy transfer in the cell, and therefore all cell work, would be compromised.








2.


Running 8m/hr up a 4% grade for an athlete with a body mass = 75 kg





VO2 (mL/kg/min) = (8 x 5.3668) + (0.04 x 8 x 24.15) + 3.5


                            = 42.9344 + 7.728 + 3.5


                            = 54.1624





This athlete must be fairly well endurance trained to be at this VO2 while in steady state.  For example, if this was at 75% VO2max, then this athlete’s VO2max would be 72.21 mL/kg/min, which is highly trained!





3.


Fast twitch motor units have a larger soma that requires greater CNS input to reach the threshold potential.  Thus, it is only during more intense exercise, when there is greater CNS involvement in motor cortex and cerebellar function that sufficient neural input occurs to the motor unit pool.





4.


Electrons and protons are released from NADH and FADH2 at the electron transport chain.  As electrons are transferred down the chain, protons are deposited within the inter-membranous space, thus developing a proton gradient.  Electron flow down the chain, and also proton translocation, continues as long as molecular oxygen, the final electron receiver is present.  The developing proton gradient is the source of the free energy to phosphorylate ADP to ATP within the mitochondrial matrix.  This free energy is released as protons move down the concentration gradient through the F0-F1 protein of the inner membrane, which is also connected to an ATPase, which catalyzes ATP regeneration.





5. 


The standard delta G ((G(’) is a reference value for free energy release for a chemical reaction.  It is based on controlled conditions consisting of pH=7.0, temperature = 25 (C, and concentrations of substrates and products each being 1.0 M.  Once time is given for the reaction to occur, the substrates and products are sample and measured.  The extent to which these change, or do not change, is used to calculate the (G(’.





The absolute Gibbs free energy change ((G) is essentially a modification of the (G(’ based on the real cell temperature and pH and substrate and product concentrations.  The greater the substrates and lower the products, the more exergonic the reaction is likely to be inside a cell.  The reverse is also true, so that inside a cell, the directionality and obviously free energy release can be very different to the (G(’.








Use the back of the page for additional answer space





True/False
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