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Probing the Atom


Reference: p. 228-235

During the nineteenth century, many chemists worked on determining the _____________________ of known elements and discovering new elements to fill in the gaps ______________________ had left in his periodic table.

While this work was going on, other scientists became more interested in the way _______________ interacted with matter.

In this chapter, you will focus on how electricity was used to learn more about the _______________.

Gases do _______ ___________________ electricity as well as metals under normal conditions. Humphry Davy found that air conducts electricity better if it is ___________________ and its ___________________ is reduced.

Other scientists followed up on Davy's discovery.  They trapped air and other gasses in small _________ __________________ ____________ made of glass and equipped with electrodes that were connected to a power source.

One electrode, called the ____________________ was positively charged and the other electrode the _____________________ was negatively charged.

When the pressure was removed from the tube and the power source activated the trapped gasses in the tubes began to ________________.

The technological achievement that did the most to change our view of the atom was the improvement of the gas discharge tube.  Draw the diagram Figure 7.3 below that shows a gas discharge tube.

What are gas discharge tubes used for today?

Once scientists had easy access to well-made pumps and discharge tubes, many began to investigate to _________________ of __________________ through gases.

Copy out the flow diagram (p. 230) to summarize what they learned.

Scientists now knew that __________________ _______ came from the _________________ and traveled through the gas discharge tube towards the _______________, and inferred that they carried _________________ charge.

The nineteenth-century scientists had assumed that the kind of metal in the cathode would also affect the cathode rays.  It did not, however.  So atoms of different metals must all ____________________

________________________________________________________________________________.

Crookes Corpuscles

In the 1870's, British scientist William Crookes, conducted many experiments with discharge tubes he designed himself.  Look at Figure 7.5.  Which electrode must the rays be coming from, the anode or the cathode?  __________________.  What does this tell you about the charge of these rays, are they positive or negative? ________________.

In another experiment (Figure 7.6), Crookes determined another property of cathode rays.  What was his discovery?  ________________________________________________________________________________

The search for what we call the "electron" was culminated in the work of British scientist, John Thompson.  Thompson worked with a new version of Crookes apparatus and determined how charged corpuscles would move in an electric field and how small they might be.  

Thompson performed experiments and showed that the atom has _____________________ charged particles that can be made to __________________.  Scientists agreed to call these tiny, negatively charged bits of matter ___________________.  (p. 234)

Atoms usually have no charge, however.  They are electrically _____________________.  Thompson inferred that the atom must possess something with a _____________________ to balance the ____________________ charged electrons.

In 1886 the German physicist Eugene Goldstein detected rays traveling ____________ from the anode of a discharge tube that was filled with hydrogen gas.  Thompson concluded that these anode rays must be made of __________________ particles.  Thompson called these particles __________________.  List the five statements that Thompson inferred about protons and electrons.

The Divisible Atom.  

In 1803, Dalton had pictured the atom as a tiny indivisible sphere, like a very tiny ______________ ________.  By Thompson's time, it was clear that atoms could be torn apart by
__________- ________________ electricity, therefore atoms were divisible.  Protons and electrons came to be called _________________ _______________.  Thompson pictured the atom as a raisin muffin.  Draw Figure 7.9 to show Thompson model of the atom.

The Bohr-Rutherford Model

Reference: p. 236-244

In this section you will follow the further development of the atom.  The discovery of the X-ray by Wilhelm Roentgen and further studies of radiation by Henri Becquerel and Marie Curie led scientists to use radioactivity as a probe to study the atom.

Ernst Rutherford, who came to England to study with Thompson, performed many experiments with radioactivity.  He discovered that radioactivity included three types of radiation.  Rutherford named them _____________________, ______________________, ______________________.  Use Figure 7.13 to summarize the properties of these particles.

Probing the Atom with Radioactivity

In 1909 Rutherford designed an experiment to probe the atom using alpha particles as atomic bullets.   Figure 7.14 shows his experimental setup and results.  Copy Figure 7.14 below.

