
















More solutions for  problems 7and 8 
#7(a). Slower transport in membrane 2 means that the barrier for the process in membrane 2 is greater than that in 1. This barrier 
is arising from different electrical potentials in both membranes which then come from corresponding charge densities. In other 
words, the charge densities in membrane 2 must be more positive than in 1 since Na+ is feeling greater barrier (or repulsion) in 
membrane 2 in its passing. 
  
#7(b). Although the kinetics for these two membranes are different due to different electrical potentials as described above, it 
doesn't mean that the thermodynamic equilibrium is different as well. In fact, since the differences in electrical potential between 
INSIDE and OUTSIDE are the same for both membranes (which we more or less assume), the final composition will be the same 
for both. What is different is just the time that take for both systems to reach (the same) equilibrium. Remember we derived 
that equilibrium composition is only dependent on delta_Pi as long as the size of vesicle is large enough compared to Debye 
length (last midterm).  
  
#8(a). Diffusion coefficient (D) is inversely proportional to the radius of a spherical particle (coming from the resistance part, or 
viscosity). That the volume of the a spherical protein doubled means that the radius increased by a factor of 2^(1/3) = 1.26 (note 
V=4/3*pi*r^3). Therfore, D must be reduced to (1/1.26) *D1=0.79*D1, where D1 is the diffusion coefficient for a monomer protein. 
As a result, percent decreae in diffusion coefficient for a dimer formation is 21%. 
  
#8(b). Inappropriate question to ask basen on the materials we had.  
 




