Guided Questions for Test #3 Review:

1. Why are electrons important?
2. Describe how p, d, and f orbitals fill.

3. Why are the edges of the orbital (i.e. electron cloud) fuzzy?

4. What is the maximum number of electrons that could occupy the fifth energy level?

5. How many sublevels does the fourth energy level have?

6. What are the symbols we use to designate (i.e. specify) sublevels?

7. How many electrons can be contained in a d sublevel?

8. What is the electron configuration of Sr 2+
9. What is the ‘core” or Noble gas configuration for selenium?

10. What is meant by the term “diatomic?”  Which elements are generally known as diatomic?

11. +2 ions are formed by which group of elements?
12. What is the electron configuration of silver?

13. How many electrons are found in a 3d orbital?
Answers to Guided Questions:
1. Electrons are responsible for the chemical reactivity, or the “behavior” of the elements.  Elements fill into groups or families (the vertical columns on the periodic table) based on their outer, or “valence” electron configurations.

2. p,d,and f orbitals come in sets of 3, 5, and 7 orbitals, respectively.  The orbitals are “degenerate”, that is, all three p orbitals are equal in energy.  Therefore, the fill up singly, before the second electron enters an orbital.  This phenomenon is know as Hund’s Rule.

3. The orbitals describe a region of probability.  There is always a probability, however slight, that electrons may be found outside of an orbital’s “edge”.  To review the shapes of the electron’s locations in the Hydrogen atom, visit:  www.falstad.com/qmatom/
You can use the dropdowns at the top to investigate the shapes of orbitals at the various principal (main) energy levels.

4. The fifth energy level contains:

5s (which holds 2 electrons), 5p (which holds 6), 5d (holds 10), and 5f (holds 14) for a total of 32 electrons.

5. The first principal energy level has one sublevel, 1s


The second energy level has 2 sublevels 2s, and 2p


The third energy level has 3 sublevels, 3s, 3p, and 3d


The fourth energy level has 4 sublevels, 4s, 4p, 4d, and 4f


After that, the fifth, sixth, and seventh energy levels also have four sublevels 
each.
6. Sublevels are designated or symbolized, by the letters s, p, d, and f.  Each sublevel consists of orbitals of different shapes.  S orbitals are spherical, p orbitals are propeller shaped, d orbitals are double propellers (fan shapes), and f are complex, flower shapes.

7. The d sublevel can hold a maximum of 10 electrons.  This holds true for 3d, 4d, 5d, etc.  The first and second energy levels do not have any d sublevels.
8. Strontium is in group 2A which means it has 2 valence electrons.  These will be lost easily, forming a +2 ion.  Positive ions are called “cations.”
Neutral Strontium Atom 
38Sr 1s22s22p63s23p64s23d104p65s2

Strontium ion 

38Sr2+ 1s22s22p63s23p64s23d104p6
9. Selenium has 34 electrons.  The nearest noble gas (that comes before selenium) is Argon, so we use it as our “core,” and place it in brackets.

[Ar]4s23d104p4


For a total of 34 electrons

10.  Diatomic refers to atoms which bond to an identical atom when at normal conditions of temperature and pressure.  The atoms which typically exist as molecules are:

hydrogen, oxygen, fluorine, bromine, iodine, nitrogen, and chlorine.  Think “HOFBrINCl”

11.  +2 ions are formed by Group 2A elements.  (+1 by group 1A, -1 by the halogens in Group 7A, -2 by the oxygen group, -3 by the nitrogen group, etc.  as we wrote on your periodic tables.
12.  Silver has an electron configuration slightly different that what we would expect.  Rather than [Kr]5s24d9, silver “promotes” one of its 5s electrons in order to fill the d sublevel.  Thus we have:





[Kr]5s14d10
Copper and gold will follow the same pattern.  Similarly, chromium and the elements in group 6B will have a s1 and d5 electron configuration.

13.  Is this a trick question?  All orbitals, no matter what their energy level, or sublevel, can only hold max of 2 electrons.  This is the Pauli Exclusion principle:  each orbital can be occupied by a maximum of two electrons, which must have opposite spins.  
