Worked Examples Unit 4 Notes – The Periodic Table and Trends

Example 4-1

Zr(#40) is larger than Sn(#50). Both are in the same period, so both have the same number of energy levels and same amount of shielding BUT Zr has fewer protons (smaller Zeff – effective nuclear charge) and therefore less attraction for the outermost electrons.

Cs(#55) is larger than Li(#3). Both are in the same group/family and as you go down a group, the atoms have more energy levels and more shielding.

 Example 4-2

Mg has higher ionization energy than Ba. Barium’s outermost electrons are in the 6th energy level while magnesium’s are in the 3rd. More energy levels and more shielding mean the outermost electrons are easier too remove (lower ionization energy).

Si has higher ionization energy than Al. Both atoms have outermost electrons in the third energy level, but silicon has more protons/higher Zeff creating a greater attractive force for the electrons.

Sb has higher ionization energy than Te. Both atoms have outermost electrons in the 5p sublevel. Sb is 5p3 (each electron has it’s own room) while Te is 5p4 (one pair of electrons). It takes less energy to remove one of the paired electrons of Te because of electron repulsion. 

Cl has higher ionization energy than Mg. Both atoms have outermost electrons in the 3rd energy level. Chlorine has more protons/Zeff and greater attraction for those electrons, making it more difficult to remove one.

Example 4-3

The greatest JUMP for magnesium occurs on the third ionization. Removing an electron from the full/stable 2nd energy level.

The greatest JUMP for boron will be on the fourth ionization. Removing an electron from the full/stable 1st energy level.

Example 4-4

Cl is more electronegative than Se. Chlorine has more protons in the nucleus causing greater attraction for other elements electrons.

K is more electronegative than Cs. Potassium only has 4 energy levels while cesium has 6 energy levels. There is less shielding in potassium. 

Oxygen is more electronegative. Higher Pauling Electronegativity value.

Example 4-5

Magnesium has more electron affinity than Barium. Magnesium only has 3 energy levels while barium has 6. There is less shielding in magnesium.

Silicon has more electron affinity than phosphorus. Both have outermost electrons in the 3p sublevels, but P is 3p3 and is therefore pairing electrons to create a 1- ion while Si is 3p2 and has an additional empty p orbital/room to accept an additional electron. 

Aluminum has more electron affinity than magnesium. Magnesium has a full 3s sublevel and doesn’t have a place to put an addition electron while aluminum is 3s23p1 and can put additional electrons in the 3p sublevel.

-350 kJ/mole 
The more negative the value, the more electron affinity.

+40 kJ/mole 
Less energy required to force the atom to accept an electron.

Example 4-6

Barium is more active than calcium. Easier to remove an electron from barium’s 6th energy level than calcium’s 4th.

Strontium is more active than tin. Sr has fewer protons holding on to the 5th energy level electrons. 

Example 4-7

Chlorine is more active than phosphorus. Chlorine has more protons in the nucleus to attract electrons.

Chlorine is more active than bromine. Chlorine has fewer energy levels and less shielding making it easier to gain electrons.

Example 4-8

