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1. RSp145-150:  Christiaan Huygens pursued the Cartesian project but his goals and approach 
differed from Descartes’ in several ways.  What were these differences? 

2. D8p223:  What was Newton’s Cambridge predecessor Isaac Barrow’s view of the status of 
mathematics and its relation to the study of the natural world (physics)? 

3. D8p224-225:  Aristotle and the scholastics had held that an accumulation in memory of 
similar experiences yielded knowledge of a general truth.  Both Barrow and Newton held that 
an accumulation of experiences need not be necessary.  What was Barrow’s view?  What was 
Newton’s?  How did Barrow’s view, which Newton presumably shared, depend upon his 
understanding of the nature of God?  How did Barrow’s view differ from that of the Jesuits? 

4. D8p227-232:  The early Royal Society pursued “an approach to the making of knowledge 
that entailed the rooting of claims about the natural world in discrete events rather than 
universal experiences."  For what were the discrete event experiments of the Royal Society 
evidence?  For what had the historical reports of the applied (mixed) mathematicians been 
evidence? 

5. D8p231:  What epistemological difficulties, which the applied mathematicians had not had, 
resulted from the Royal Society approach? 

6. D8p233:  In Newton’s experiment with the prism, he says that when he sent the light from a 
hole through the prism, the resulting image on a flat surface was “formed into a very oblong 
figure,” and that “in whatever position I placed the prism, I nonetheless could never make it 
happen that the image’s length was not more than four times its breadth.”  Can you visualize 
what Newton saw?  How does the phenomenon depend upon the shape of the hole, which 
Newton does not mention? 

7. D8p232-235:  Newton gave two accounts of his 1666 experiments with prisms, one in the 
form of his first lectures at Cambridge (not published until 1728), and the other in the form of 
a letter to the Royal Society (his first contact, long before joining).  These two accounts were 
markedly different in style.  What was the style of the lectures:  What was the style of the 
letter?  Why the difference?  At that point in time, which style was more “natural” for 
Newton? 



8. D8p235-237:  In his letter to the Royal Society, Newton wrote, “A naturalist would scearce 
expect to see ye science of those [i.e., colors] become mathematicall, & yet I dare affirm that 
there is as much certainty in it as in any other part of Opticks.”  Oldenburg omitted this 
passage from the printed version, Hooke nevertheless heard it and objected to it, and 
“Newton quickly regretted this adventure, retreating in some haste back to the security of 
mathematical optics.”  Why the big deal?  What does it have to do with the emerging concept 
of physico-mathematics? 

9. D8p239-240:  Newton’s Optics, published in 1704 after he became president of the Royal 
Society, represents a new form of science:  not the old natural philosophy, and not simply the 
more recent mixed (applied) mathematics.  What did he present his work as being?  What 
elements of natural philosophy and mixed mathematics did it retain?  What role did it assign 
to experiments and observations?  How certain did he consider its conclusions to be? 

10. D8p242;DCp246:  Dear encapsulates the basic idea of his book in the paragraph beginning 
“Hence Newton’s …” on page 242 in Chapter 8.  Dear sees the birth of science as occurring 
from the merger of the event experiments of the Royal Society with the physico-mathematics 
that had grown out of applied mathematics, with Newton’s notion of inductive generalization 
giving the event experiments meaningfulness and a role in the deductive techniques of the 
physico-mathematicians.  This idea is reflected in the paragraph beginning “The new 
scientific …” on page 246 in the Conclusion.  How was this result anticipated in John 
Wilkins’ characterization of the Royal Society’s mission as promoting “Physico-
Mathematicall-Experimentall learning”? 

11. RSp155-156  Newton considered the problem of gravity—starting from earlier work by 
Galileo—in the mid 1660s, but set it aside.  His resumption of work on the subject in 1684 is 
characterized by Dear as “prompted” by a visit from Edmund Halley, but it was really Robert 
Hooke who was the original prompter, and who was apparently the first to have the idea that 
the attractive force of the earth would be inversely proportional to the square of the distance 
to a satellite.  See the optional reading for details. 

12. While the new Physico-Mathematicall-Experimentall learning represented an advance over 
the old scholastic natural philosophy in many ways, it fell short in one.  The old science had 
offered secure knowledge about the causal structure of the world, but the new science 
admitted ignorance.  Boyle refused to speculate on the cause of the spring of the air, Newton 
refused to pronounce on the physical cause of color, and Newton was also famously unable 
to give an explanation for gravity. (The Cartesians were not so reticent, but their unfounded 
speculations have not stood up well.)  Uncertainty about the nature of causes has persisted to 
the present, although next week we will consider a recent approach, which many have found 
satisfactory, that eventually grew out of what Dear [RS, p. 164] considers to be the “major 
development of the two centuries covered in this book … , the rise to a position of 
prominence of a new kind of ‘natural philosophy’ that was directed towards control of the 
world.”


