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Chapter 5
TheWorking Cell

(intro) What compounds and enzymes are neededéfliids to make light? What chemical
provides the chemical energy to produce the ligkitizre is luciferase located?

(5.1) Define energy and work. Differentiate kinedied potential energy. Give two examples of
both types of energy.

(5.2) Define thermodynamics. What are the systedithe surroundings? What is an open
system? What do the first and second laws of thdymamics state? Define entropy.

(5.3) Contrast endergonic and exergonic reactidfigch type of reaction is photosynthetic?
What are the energy-poor reactants and energyprmtiuct of photosynthesis? Define
cellular respiration. How are cellular respiratenmd burning similar and how are they
different? Define cellular metabolism. What is eyecoupling?

(5.4) What is ATP and what are its components? Whands in ATP are unstable (and, though
not stated, release large amounts of energy)? ®&fP and phosphorylation. What
reactions generate and what reactions degrade ATP?

(5.5) Define the energy of activation (aka actieatenergy). Which part of Figure 5.5A
represents activation energy? Define enzyme. Hos @m enzyme speed up cellular
reactions? How is the enzyme represented in Figak?

(5.6) Define substrate and active site. What isxdaoced fit? Name the steps in the enzymatic
reaction diagrammed in fig. 5.6. How many reactiocsus an enzyme catalyze in one
minute?

(5.7) How does temperature affect enzymes? Wrihaeisptimal temperature for most human
enzymes? Name four factors that effect enzymeig@ibefine cofactor and coenzyme?

(5.8) How does an inhibitor affect an enzyme? Wéaeninhibitors irreversible? Contrast
competitive and noncompetitive inhibitors. How campetitive inhibition be overcome?
Define negative feedback.

(5.9) When do inhibitors act like poisons? How dpesicillin work? Why does it not affect
humans?

(5.10) How do membranes help maintain metabolie@define selective permeability. How
does a cell membrane appear under a microscope?

(5.11) What is the main structural component ofearirane? Which end of a phospholipid is
hydrophobic and which end is hydrophilic? Draw agtholipid bilayer. What materials
can easily pass through the phospholipid bilaydnahnat materials cannot?

(5.12) Why is the plasma membrane called a fluidane® In what directions can proteins move
in a plasma membrane? What are the roles of urgatlfatty acids and cholesterol within
the membrane? What is the physical state of thebrema? Define glycoprotein and
glycolipid.

(5.13) Which molecules perform most of the funcsiama membrane? What are some functions
of membrane proteins? Define receptor and sigaabktfuction? Contrast passive and
active transport.

(5.14) Define diffusion and concentration gradiémtwhich way along a concentration gradient
is the net movement of molecules? Does diffusiartinae after equilibrium has been



reached? Does the cell perform any work duringipagsansport? Through which portion
of a plasma membrane dg é@nd CQ diffuse? lons and polar molecules?

(5.15) What properties prevent substances frontyfidifusing across the membrane? Define
facilitated diffusion. Why is facilitated diffusioa passive transport process? What is the
driving force in passive transport? What typesulifstances use facilitated diffusion? What
type of protein does water pass through?

(5.16) Can water pass through the plasma memb@et?e osmosis. When does osmosis stop?
In which direction along the solute concentratioesiwater move?

(5.17) Define tonicity, isotonic, hypotonic, andaeytonic. What happens to an animal cell when
it is placed in isotonic, hypotonic and hypertosatutions? Define osmoregulation. Do
plant cells prefer an isotonic or hypotonic envirant? Why does a plant cell not burst in
a hypotonic environment? Define plasmolysis.

(5.18) Define active transport. How does it difierm passive transport? What is the usual
source of energy for active transport?

(5.19) Define exocytosis. Draw and describe hogwdanolecules are secreted/excreted from a
cell? Define endocytosis, phagocytosis, pinocytasi receptor-mediated endocytosis.
Note that molecules do NOT cross the membranehereexocytosis or endocytosis.

(5.20) How is excess cholesterol removed from thed®” What occurs in hypercholesterolemia?

(5.21) What is the function of the membranes iaplasts and mitochondria? What process
converts light energy to chemical energy? Whahbeésultimate source of energy for
organisms?



