Periodic Trends of the Elements Notes


Name:
H/CP Chemistry

Use your graphs and your textbook to answer the following questions:
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Label the atomic radius on the diagram.

As you look from left to right across a period, the atomic radius ________________.

Explain why.

As you look from top to bottom down a group, the atomic radius _______________.

Explain why.

Define Ionization Energy
Electrons are held in an atom due to the attractive forces that the negatively charged electron feels from the positively charged nucleus.  Electron shielding is the idea that an electron in an outer energy level of an atom does not feel the full pull from the nucleus because there are other negatively charged electrons that are between it and the nucleus.

Which electrons are shielded the most in this diagram?

Which electron is shielded the most in the atom with the electron configuration of 1s22s22p63s23p1?

As you look from left to right across a period, the ionization energy ________________.

Explain why.

As you look from top to bottom down a group, the ionization energy _______________.

Explain why.

Does aluminum follow the general trend for ionization energy as you go across the periodic table? 

Write the electron configuration for aluminum.  Using the electron configuration, propose an explanation for why aluminum has a lower ionization energy than magnesium.

Does oxygen follow the general trend for ionization energy as you go across the periodic table?

Draw the orbital notation for oxygen.  Using the orbital notation, propose an explanation for why oxygen has a lower ionization energy than nitrogen.
What is meant by the first ionization energy, the second ionization energy, and the third ionization energy?  

For any atom, what is true about each successive ionization energy?  

What is true about the ionization energy of any atom that is isoelectronic with a noble gas?

Define Electron Affinity

What does the negative sign on the electron affinity mean?

As you look from left to right across a period, the electron affinity becomes a _____________ negative number.

Explain why.

As you look from top to bottom down a group, the electron affinity becomes a _____________ negative number.

Explain why.

An unknown element “X” has an electron affinity of -200 kJ/mol.  Unknown “Y” has an electron affinity of -250 kJ/mol.  For which element is it easier for it to gain an electron?
Explain why nitrogen has an electron affinity of 0 kJ/mol whereas carbon has an electron affinity of -126.3kJ/mol.  (Hint: use orbital notations)


Define cation (pronounced CAT – ION)

Define anion (pronounced AN – ION)
On the periodic table, which elements tend to form cations?  Which tend to form anions?

Define Valence Electrons
As you look from left to right across a period, the number of valence electrons ________.

As you look from top to bottom down a group, the number of valence electrons _______.

Define Electronegativity
As you look from left to right across a period, the electronegativity ______________.

As you look from top to bottom down a group, the electronegativity ________________.
Why are some noble gases not assigned electronegativities?

What is the most electronegative element on the periodic table?

