
Lecture 8

Introduction to Biophysics



Diffusion

Inertia does not matter for bacteria or anything that is
small / microscopic levels.



Equipartition Theorem

Translation & Equipartition Theorem



What is velocity of water molecule at room temperature?



τcollision = ??







# depends on dimension

1-D: # = 2

2-D: # = 4

3-D: # = 6



Diffusion: x2 = # Dt



Thermal Motion: Move ±L







Size of cell?



Size of eukaryotes limited by
size (diffusion time of O2). As
size gets bigger, everything
happens more slowly.

Large cell: frog oocytes–
basically everything happens
slowly.

Every cell needs to be within
50-100 µm of blood supply!

Oocyte:1-2 mm!





Efficiency of Diffusion
Diffusion moves things short distances very fast!

What’s wrong? Special Relativity doesn’t allow this!



Experimentally: How do you measure D?



Diffusion good for small distance:

But not good for bringing you from A to B.

  Molecular Motors



Where bacteria live
A single teaspoon of topsoil contains about a billion

bacterial cells (and about 120,000 fungal cells and some
25,000 algal cells). The human mouth is home to more

than 500 species of bacteria. Each square centimeter of
your skin averages about 100,000 bacteria. Bacteria live

on or in just about every material and environment on
Earth from soil to water to air, and from your house to

arctic ice to volcanic vents.
Some bacteria (along with archaea) thrive in the most

forbidding, uninviting places on Earth, from nearly-boiling
hot springs to super-chilled Antarctic lakes buried under

sheets of ice. Microbes that dwell in these extreme
habitats are aptly called extremophiles.



How Bacteria move
Inertia doesn’t matter for microscopic world

Life at low Reynold’s number



If turn off “propeller,” how far Bacteria coast?





Once force is over, no forward motion!







 = γv

(25µm/sec)

γ = 6πηr

Power Consumed by Bacteria



(Glucose/sec)



Class evaluation

1. What was the most interesting thing you
learned in class today?

2. What are you confused about?

3. Related to today’s subject, what would you like
to know more about?

4. Any helpful comments.

Answer, and turn in at the end of class.





Introduction to Reynold’s #





If you’re Lauren in the pool, knows a lot about speed!


