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The Periodic Table

4-1  What makes a group of elements?  page 112

Answer the following items in the space provided.

Elements are different yet similar
1. Why do Li, Na, K, Rb, Cs, and Fr all react with Cl in a 1:1 ratio forming substances with similar properties?

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

2. Explain the method that John Newlands used to organize the elements.

      _______________________________________________________________________________________

      _______________________________________________________________________________________

      _______________________________________________________________________________________

3. What method did Dmitri Mendeleev finally use to arrange his periodic table?
      _______________________________________________________________________________________

      _______________________________________________________________________________________

      _______________________________________________________________________________________

4. What were the problems with Mendeleev’s arrangement?

      _______________________________________________________________________________________

      _______________________________________________________________________________________

      _______________________________________________________________________________________

5. What was Henry Moseley’s contribution to the periodic table?
      _______________________________________________________________________________________

      _______________________________________________________________________________________

      _______________________________________________________________________________________

6. Why was Moseley able to resolve the problems with Mendeleev’s table when Mendeleev could not?


      _______________________________________________________________________________________

      _______________________________________________________________________________________

7. Why are the main-group elements a periodic function of their atomic numbers?  (Hint: See Figure 4-3 in the text.  Note the electron-configuration notation in each of the groups.)
      _______________________________________________________________________________________

      _______________________________________________________________________________________

      _______________________________________________________________________________________

Overview of the modern periodic table
8. What is the pattern in the electron configuration for each element in a period?

                  _______________________________________________________________________________________

      _______________________________________________________________________________________

9. What is the pattern in the electron configuration for each element in a group?

      _______________________________________________________________________________________

      _______________________________________________________________________________________

What is the difference between a group and a period on the periodic table?

      _______________________________________________________________________________________

      _______________________________________________________________________________________

Complete each statement below by writing the correct word, letter, or number in the space provided.
The ____________________ include all members of Groups 1 through 12, as well as some of the elements 

of Groups ____________________ through _____________________.

Elements in Groups _____________________ through _____________________, including the two long rows below the table, are called transition elements.

In the transition elements, electrons are usually added to the _____________________orbital, which is why 

these elements are also known as the ____________________ elements.

The _____________________ include all of the elements in Groups 17 and 18 as well as some members of

Groups ____________________ through _______________.

The elements along the stair-step line are known as the ___________________, or ___________________.

Answer the following item in the space provided.
Briefly explain what is significant about the properties of semiconductors with respect to metals and nonmetals.

_______________________________________________________________________________________

_______________________________________________________________________________________

The main-group elements
Complete each statement below by choosing a term from the following list.  Terms may be used more than once.



noble gases



alkaline-earth metals



octet


halogens



alkali metals



hydrogen


transition elements



main-group elements

a.
The _______________________ have a single electron in the highest energy level.


b.
The _______________________ achieve the electron configurations of noble gases by losing two electrons.


c.
The _______________________ and _______________________ vary in the number of electrons in the highest energy level.


d.
The _______________________ achieve the electron configurations of noble gases by gaining one electron.


e.
The _______________________ have full s and p orbitals in the highest occupied energy levels.


f.
The _______________________ are stable and unreactive.


g.
The _______________________ are highly reactive and readily form salts with metals.


h.
The _______________________ are metals that are more reactive than the transition elements but less reactive than the alkali metals.


i.
The _______________________ are highly reactive metallic elements that react rapidly with water to form hydrogen and alkaline solutions and are reactive in air.


j.
The _______________________ achieve noble gas configuration by losing one electron.  This accounts for this group’s high reactivity.

Answer the following items in the space provided.
Which groups compose the main-group elements?

      _______________________________________________________________________________________

      _______________________________________________________________________________________

Why are the main-group elements called the representative elements?

       _______________________________________________________________________________________

      _______________________________________________________________________________________

Why are Group 2 elements less reactive than Group 1 elements?

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

Why is beryllium the least reactive of the Group 2 elements?
      _______________________________________________________________________________________

      _______________________________________________________________________________________

      _______________________________________________________________________________________

Using electron configurations, explain why the halogens readily react with the alkali metals to form salts.
      _______________________________________________________________________________________

      _______________________________________________________________________________________

Explain why a helium atmosphere is used in welding instead of an oxygen-rich atmosphere.

      _______________________________________________________________________________________

      _______________________________________________________________________________________

Complete each statement below by writing the correct word or words in the space provided.
In the _____________________, the electrons are being added to the 4f orbitals.
In the _____________________, the electrons are being added to the 5f orbitals.

The _______________________ series is unique in that all members of the series are unstable and radioactive.
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