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1.
Philosophers have come to view inductive reasoning as raising two worries, the classic "problem of induction" posed by Hume and the so-called "new riddle of induc​tion" posed by Goodman.  What precisely are these two problems?  How, if at all, is each of them germane to doing science and to giving a philosophic account of what science accomplishes?

2.
"The best kinds of evidence for the reality of a postulated or inferred entity is that we can begin to measure it or otherwise understand its causal powers.  The best evidence, in turn, that we have this kind of understanding is that we can set out, from scratch, to build machines that will work fairly reliably, taking advantage of this or that causal nexus.  Hence, engineering, not theorizing, is the best proof of scientific realism about entities."  To what extent does this proposal of Hacking end the dispute between realism and instrumentalism?

3.
Quine says that "physical theory is under-determined even by all possible observa​tions. ... Physical theories can be at odds with each other and yet compatible with all possible data in the broadest sense.  In a word, they can be logic​ally incompatible and empiri​cally equivalent."  What is the argument for this claim?  Of what significance is it to the philosophy of science?

4.
What John Stuart Mill called "the moral sciences," and the Germans call Geistes​wissenshaften (as opposed to Naturwissenschaften), are those investigations that appeal to mentality or intentionality or "interpretation" in some special sense.  Do these attempts to carve science at its joints succeed?  What distinctions in methods or presuppositions have been put forward to account for a dividing line between different scientific enterprises in the neighborhood of these attempted divisions?  Is any such distinction real and important, and what are its implications?  Is "cognitive science" a bridge across any such gap?

5.
Leibniz objected to Newton's theory of gravity on the grounds that it can explain nothing: for Newtonian gravity either invokes action at a distance, in which case it requires a miracle of God, and it is trifling to explain everything in this way; or it is an occult power, in which case to invoke gravity is to invoke a mere name that ex​plains nothing.  Is this challenge to the "explanatory power" of Newton's theory a telling objection?  If not, why not?  If so, should we cease regarding Newton's theory as the prototype of science at its best?

6.
According to the "unity of science" thesis, the various spe​cial sciences can be reduced to more fundamental sciences, as biology has been reduced to chemistry and chemistry to physics.  What does it mean to say that one science has been reduced to another?  Has biology been reduced to chemistry, or chemistry to physics?

7.
Science thrives on idealization and oversimplification, but are the scientific proposi​tions that rely on such idealizations truths, useful fictions, or what?  Where in science are truths to be found?  Is it true that force equals mass times acceleration?  Is it true that the nucleus of every atom of gold has a positive charge of 79 electron units?  Is it true that dinosaurs are extinct?

8.
In the wake of Thomas Kuhn, some sociologists of science are now claiming that the idea of objective scientific truth is a myth, that all science is driven by, and to be explained in terms of, the interests of class and cultural groups, and other motivating forces, in such a way as to remove any war​rant for universal acceptance of any scientific claims.  Ana​​lyze and assess specific versions of this claim.

9.
"One finds in this subject [of natural philosophy] a kind of demonstration which does not carry with it so high a degree of certainty as that employed in geometry; and which differs distinctly from the method employed by geometers in that they prove their propositions by well-established and incontrovertible principle, while here principles are tested by the inferences which are derivable from them.  The nature of the subject permits of no other treatment.  It is possible, however, in this way to establish a probability which is little short of certainty.  This is the case when the consequences of the assumed principles are in prefect accord with the observed phenomena, and especially when these verifications are numerous; but above all when one employs the hypothesis to predict new phenomena finds his expectations realized."  Is this last form of evidence that Huygens introduces with the phrase "above all" the highest form of evidence?  Why?

10.
Hempel once remarked, "The establishment of a general theory of confirmation may well be regarded as one of the most urgent desiderata of the present methodology of empirical science.  Indeed, it seems that a precise analysis of the concept of confir​​ma​tion is a necessary condition for an adequate solution of various fundamental prob​lems concerning the logical structure of scientific procedure."  What is the task of a theory of confirma​tion, and why is it important?  Explain why the general approach that ought to be taken to this task is still very much a matter of dispute, in the process sketching at least two of the widely adopted general approaches and indi​ca​ting how they fall short. 

11.
One might say that colors have been explained, but ghosts have been explained away.  Aristotle considered telos ("final cause") or purpose as one of the four fundamental aitia or causes.  Darwin's theory of evolution by natural selection is often said to provide a reduction of the apparent purpose in nature to purposeless mechanism.  Is this explanation like the explanation of color or ghosts?  Has Darwin shown that there is no purpose, or has he shown how to explain real purpose?

12.
Are the laws of nature all of the same sort?  Compare a law of physics, such as the second law of thermodynamics, a law of biology, such as the Hardy-Weinberg law, and a law of economics, such as the law of supply and demand.
