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Homewaork set 21 exercise

Real World: The aspect of the world that is the focus of st
actual spatl relationships and arrangements of the planet
. ModelA: Inthe Gopemican model, the sun 1s at the center of the
¢ planets orbit the sun
Model Biin the [Tvehonice system, the carth 18 at the center, the

¢ carthy and the other plancts orbit the sun

Ja. Prediction A Menus will go through o complete set of pl

Prediction B Venus will go through @ complete 8¢t of phases

Data At the time of Galileo, teleseopes were developed which

nomers o see Venus progress through a complete set of phases

Negative Evidence? No for A & . The data and predictio

Positive Evidence

nodels. Both models :texactly ime and no earth-bo
could ever observationally difltrentiate between them.
of inconclusive data.
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Y or e s never a sufficient answer. Some of these reports are taken direerly froin rocetnr gt

that|youanust say enough to demonstrare that you do kow what you are tailing abow

I lazine.or newspaper articles and are presented here witl only mininal editing,

EXERCISE 3.1 ‘ |

! : ; The Tychonic System of the World o

Most popular descriptions of the scientific revolution of the seventeenth century, like thae
in this text, follow Galileo’s own presentation in concentrating on the conflice between |
the Prolemaic and Copernican systems. Yet at the timne there was 2 third alternative, which
had been proposed by the equally famous Danish astrononier, Tycho Brahe (1546-1601),
In the Tychonic system, Earth remains at the center of the unilerse and the Sun revolves
around Earth. The other five planets, however, revolve around the Sun, not Earth.

Evaluate the evidence for the Copernican system provided by Galileo's observations
of the phases of Venus, this time taking into account Tycho Brahe's alternative model
(ignoring the Prolemaic model). Does your analysis provide any help in understanding
‘ why it took so long for the Copernican hypothesis to become widely accepred?

EXERCISE 3.2

The Discovery of Neptune

During the first half of the nineteenth century, astronomers were still working out tables
| and charrs giving the positions of the various planets. In this, they were aided by Newtonian
models, But then the outermost planet, Uranus, caused some difficulties. Its®

observed orbit differed from what it should have been according to the then best-fitting

- Newronian models. And the difference was much too great to be attributed solely to inac-

| curacies in measurement. They were forced to conclude that their current models were not
correct. But they did not give up Newton’s theory of celestial mechanics. By that time,

| there had been so many successful predictions using Newtonian models that they were
reluctant to conclude that the general theory could be wrong. Around 1843, the English

astronomer J. C. Adams and, somewhat later, the French astronomer Leverrier mdcpcmg

ently calculated that the observed orbit of Uranus could be explained if there were an addi-

’ . tion‘zl planet beyond Uranus whose gravitational force produced the deviadons from the
earlier Newtonian predictions—which, of course, assimed no such planet. Using this more

ere to searc

another planier) close

WVulcan and calculated just where it should be. Although several people claimed to have
scen Valean, these répotrs were never substantiated.

EXERCISE 3.4

The Wave Theory of Light: 1818

A‘Fter Alcentury i the shadow of Newtonian ideas, according to which light is composed of
small particles, wave models of light were revived about 1800, first by an Englishiman,
Thonias Young, and then by a Frenchman, Augustin Fresnel. Fresnel’s model was submitred
for a prize offered by the Erench Academy of Sciences, One of the judges for the academy,
S. . Poisson, deduced that according to Fresnel’s model, the shadow ofa small circular disk
produced by a narrow beam of light should exhibit 2 bright spot right in the center of the
shadow, Poisson and the other judges are reputed to have thought that this refuted Fresnel’s
hypotheses becatise they had never heard of there being such a phenomenon and regarded
ivas highly unlikely ro exist. No known particle models predicted such a spot. But when the
experiment was carried out in carefully controlled circumstances, there was the SPOE, just as

required by Fresnel’s model. Fresnel reccived the prize in 1818.

EXERCISE 3.5

The Wave Theory of Light: 1849

During the first half of the nineteenth century, there was 2 long controversy over the nature
of light. According to Newtonians, lihe consists of small particles moving at high veloci-
ties, 5o that what we call light rays are really Newtonian particles. The compedng theory,
advocated mainly. by French physicists, was based on the idea that light 1s really an exam-
ple ofla system of waves, like waves on the surface of a calm lake, in a2 bowl of jelly, or on
a vibrating strerched string. Using standard Newtonian models, it was calculared that lighe
should travel faster in water than in air and by a precisely determined amount. Similady,
using wave models, it was calculaced thae light should travel slower in water than in air, also
by a precisely determined amount. It took uncil 1549 for anyone to design inscruments that
could measure the velocity of light accurately enough to detect the predicted differences.
finally done, it was found that the velocity of light is lower in

When the experiment w

water and by the amount claimed by the wave theorists.

rto the Sun than Mercury. Leverrier even named the new planet





