The Periodic Table
Section 4.1 Study Guide/Worksheet

Elements are different yet similar

1. Li, Na, K, Rb, Cs, and Fr all have one valence electron. These elements can lose this one electron to form a noble gas electron configuration. Chlorine, on the other hand, has seven valence electrons. It only needs one electron to form a noble gas like electron configuration. Electron configurations of noble gases are said to be stable. (p. 119. There will be more about this in chapter 5!) Since Na, for example, can lose one electron and Chlorine needs one electron, they help each other out and form a compound in a 1:1 ratio! Cool. It is important to remember that the elements do not change into noble gases! That would involve a change in protons which does not occur in chemical reactions. Only valence electrons are involved during chemical reactions. 

2. Newland arranged the elements by increasing atomic mass. He noticed that every 8th element had characteristics of the one above it in his chart.
3. Dimitri used a similar method to that of Newland but made sure that elements that had similar physical and chemical properties were in the same family (group).
4. One problem was that some elements atomic masses were not in increasing order. Iodine, (I), for example, actually has a lower mass than Tellurium, (Te). He had to keep Iodine in its present location even though this would not follow the idea of arranging the elements by increasing mass.  The second problem was that there were gaps in his table. Mendeleev thought that elements would one day be discovered that would fit these gaps. He even went on to predict properties for these missing elements. Mendeleev became very famous when elements were indeed discovered and found to have properties similar to his predictions. He is often called the father of the periodic table, by the way.

5. Moseley was able to put an atomic number (number of protons) to each element. He then arranged the elements according to atomic number and similarities of physical and chemical properties. 

6. He was able to resolve the problems associated with Dimitri’s table by showing that iodine, for example, should be in the same family with the other halogens because of the similarity of properties. The arrangement of elements does not appear to have to follow the order of increasing mass after all!

7. The main group elements are said to be those in columns 1, 2, 13-18.

8. The pattern of the electron configuration in a period is that the number of electrons increases by one. The elements that have their last electron in the  ‘s’ sublevel are found in groups 1 and 2. Those that have their last electron in the ‘p’ sublevel are found in groups 13 – 18.

9. In a group each element has the same last electron configuration. the only difference is that the number in front increases by one each time. For example, Li end in 2s1, Na ends in 3s1, K ends in 4s1, etc.

10. A group is the vertical column, the period is the horizontal row.

11. Metals, 13  through 16
12. 3 though 12

13. d, 

14. nonmetals, 15 through 16.

15. metalloids or semiconductors

16. Semiconductors display physical and chemical properties of both the metals and nonmetals depending upon the property in question.
17. The main-group elements

a. alkali metals

b. alkaline-earth metals

c. main-group and transition elements

d. halogens

e. noble gases

f. noble gases

g. halogens

h. alkaline-earth metals

i. alkali metals

j. alkali metals

18. The main group elements are groups 1, 2, 13 – 18.

19. Their electron configurations are regular and consistent.

20. They lose 2 electrons to form a noble gas electron configuration. Apparently, it is more difficult to lose 2 electrons compared to the alkali metals that only lose one electron. It requires about twice as much energy to lose two electrons compared to losing one electron.
21. Beryllium’s one valence electron is close to the nucleus and is held tightly because of the attractive force between the protons in the nucleus and the electrons outside the nucleus. It is therefore not easy for Be to lose electrons during a reaction. Calcium, on the other hand, has its valence electrons further away from the nucleus. These electrons are not held as tightly and are lost easier making Ca more reactive!
22. This was discussed in problem 1. To summarize, the halogens all end in _p5. They need to gain one electron to end in _p6 which is like the last configurations for the noble gases. Since they need to gain one electron and the alkali metals need to lose one electron, they kind of help one another out to form a compound in a 1:1 ratio. Both elements now have electron configurations like noble gases. It is important to remember that elements do not change into noble gases! That would involve a change in protons which does not occur in chemical reactions. Only valence electrons are involved during chemical reactions. 
Questions 24 – 26 need not be done.

