Introduction to Biophysics: Syllabus
MIT HSSP, Summer 2011


                                                              Course description:
This class will cover a breadth of topics to give students a taste of what different subjects in biophysics are like. We will cover how physical concepts can be applied to biomolecules (DNA, proteins, lipids) and cells and learn what different techniques are used to study biomolecules and cells. The content will try to give students an intuitive understanding and will incorporate a bit of history and interesting facts. Students will learn about microfluidics, thermodynamics, statistical mechanics, and electricity applied to biological things! We will experiment with a model of AFM and microfluidics! 

                                                                      

                                                                       Topics:

Class 1 (July 10):
Introduction:
What is biophysics?
History of the subject
Molecular self-assembly:
non-covalent bonds, biopolymers, silk 

Class 2 (July 17):
Thermodynamics & Energy: 
What is heat, work, and energy?
Laws of Thermodynamics & its applications in biology
Techniques: bomb calorimeter, isothermal titration calorimeter

Class 3 (July 24):
Statistical Mechanics:
Using probability & statistics to derive thermodynamic properties
Applications in biology

Class 4 (July 31):
Electricity:
Electric and magnetic fields
Cell Membrane potential
Studying electrical properties of cells & biomolecules

Class 5 (August 7):
Fluid Flow:
diffusion
pressure-driven flow, Laminar/turbulent flow in living systems
Jello Microfluidics Device

Class 6 (August 14):
Biomechanics:
Free body diagram, Newton’s 3 Laws
Stress, strain
Technique: Atomic Force microscopy instrument

Class 7 (August 21):
To be determined:
DNA Biophysics lecture/Hands on Project
