REVIEW SHEET FOR TEST #3

Albert Einstein: a brief biography

Classical Mechanics  to  Quantum Mechanics

Classical:  wave   or   particle

Evidence requiring QM:  photoelectric effect, black body radiation discrete atomic emission spectra

be able to explain those graphs of the photoelectric effect

Quantum:  wave/particle duality

Predicted consequences:   high freq light causes cancer, electron microscope, double-slit experiment for electrons.
Relativity

Know the table of what is relative and what is fixed, both according to classical mechanics and according to relativity.

Be able to describe the Michelson/Morely experiment.  Be able to say what they expected to observe, versus what they actually saw.

Be able to state Einstein’s postulate of special relativity.

Know what happens to mass, length and time as an object approaches the speed of light.  Be able to draw appropriate graphs of this effect.

Be able to explain the twin paradox: even supplying representative numbers to explain how it works.

ΔE  =  Δmc2    Define and explain the basis of fusion and fission
Be aware of the implications of the general theory of relativity

light bent by massive objects

black holes

be able to write an essay on classical mechanics to relativity as a paradigm change (define old and new paradigm, evidence requiring it, young scientist, what shot in the dark he took, what predicted consequences, etc…)

Ethics

Be able to discuss or give examples of those four points made in class (research gets ahead of ethics, there are things you think are a good idea…., scientists are biased toward doing the research…)

plagiarism, faked data and bias.    Definitions, motivation and at least two specific examples taken from class.

Alsabti, Bernouli, Spector, Mendel, Ninov, Schoen, lively flatworms, Vioxx, Cold Fusion
checks and balances       peer review of research proposals, peer review of research journal publications, reproducibility.

the meaning and implications of publish or perish.

how to prevent bias.      use of instrumentation, use of statistics to test validity, blind experiments and double blind experiments. 

be able to describe a specific blind or double-blind experiment.  Know how it works and the purpose of doing such experiments.

Be able to describe in specific detail what went on in the archaeoraptor case--the details of the situation and specifically what went wrong and why.

“External issues”

Be generally aware of the list of ethical issues I handed out.

Be prepared to write as many as three specific essays on specific ethical issues.  In this case, be prepared to present both the pro and the con of an issue, providing at least some specifics of the science as it relates to the issue.

ex:  use of animals in research          or     use of stem cells in research.

Precautionary Principle:  Be able to state/define it.   Be able to give a good example where it would be ethically wise to apply it.   Be able to give a good example where ione can argue it would probably be unethical to apply it.

