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For contour map, see Figure 2.8.
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MF&T #2.9

a.

Z s @s"2p5 (53pY zZ¢r
1 0.85 0.35
P 15-(2 X 1+8 X 0.85+4 X 035)= 48 106 pm
S 16—(2 X 1+8 X 0.85+5 X 035)= 545 102pm
cl 17-(2 X 1+8 X 0.85+6 X 0.35)= 6.1 99 pm

Ar  18—(2 X 1+8X085+7 X 035)= 675 98pm

The size of the atoms decreases slightly as Z increases, even though the number of
electrons in the atom increases, because Z* increases and draws the electrons closer.

Ar has the strongest attraction between the nucleus and the 3p electron, and the smallest
radius.

zZ s @525 zZ* r
0.85 0.35
o” 8—(2X0.85+7 X 035)= 3.85 126pm
F 9-(2X085+7 X 035)= 485 119pm

Na® 11-(2X 0.85+7 X 0.35)= 585 116pm
Mg 12-(2X0.85+7 X 0.35)= 685  86pm

These values increase directly with Z, and parallel the decrease in ionic size.
Increasing nuclear charge results in decreasing size for these isoelectronic ions, although
the change between F~ and Na is smaller than might be expected.

cu (1)@ 2% (3573 (340 (4sh)
4s S=2 + 8§ + (8><O.85)+(10><0.85)= 25.3 Z¥=20-253=3.7
3d S=2 + 8 + (8X1.00)+(9%X0.35) = 21.15 Z*¥=29-21.15=7.85

The 3d electron has a much larger effective nuclear charge and is held more tightly:
the 4s electron is therefore the first removed on ionization.

(1) (257 2p°) (357 3p°) (3d"°) (45 4p°) (4d") (41"
CeS—2+8 + 8 +10+ 8 + 10 =46

[Xe] 65 4f* 5d" af Z*¥=58-46=12

Pr S= 2+ 8 + 8 +10+ 8 + 10 +(2X0.35)=46.7
[Xe] 65* 4F 4f Z*=59-46.7=12.3

Nd S= 2+ 8 + 8 +10+ 8 + 10 +(3X0.35)=47.05
[Xe] 65 4f 4 Z*=60-47.05=12.95

The outermost electrons experience an increasing Z*, and are therefore drawn in to
slightly closer distances with increasing Z and Z*.
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