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1. (2x24 = 48%)
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5 B Boron 13(3A) 2

10 Ne Neon 18(8A) 2
13 Al Aluminum 13(3A) 3
54 Xe Xenon 18(8A) 5
56 Ba Barium 2(2A) 6

L. Lanthani
64 Gd Gadolinium 6
de
2. (3x8 = 244)

(a) [Principal] quantum number determines the major
part of the energy of am atom.

(b) Limitations on the values of the quantum numbers
lead to the familiar [aufbaul principle, where the
buildup of electrons in atoms results from continually
increasing the quantum numbers.

(c) The [electron configuration] of F is 1s%2s%2p°.

(d) [Formal charge] is the apparent electronic charge
of each atom in a molecule, based on the
electron—dot structure.

(e) Sulfur

(SN=3), with partial double bond character in each.

trioxide has three bonding positions
The best positions for the oxygens in this molecule
are at the corners of an [equilateral] triangles, with
0-S-0 bond angles 120°.

(f) The

introduced by Linus Pauling in the 1930s as a means

concept of [electronegativity] was first
of describing bond energies.
(g) Experimentally, the polarity of molecules is

measured indirectly by measuring the [dielectric
constant], which is the ratio of the capacitance of a
cell filled with the substance to be measured to the
capacitance of the same cell with a vacuum between
the electrodes.

(h) The COs*, NO3,

[isoelectronic] (have the same electronic structure).

species and SOs, are

Their Lewis structures are identical, except for the

identity of the central atom.

3. (4+4+4+10 = 2273)
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5. (2+9+10=21%)

(a) 25 (E+ 2A)

(b)

Sr @ 1525"2p°3s°3p”3d'%4s°4p 55

Ba : 15°2s°2p"3s”3p°3d'%4s*4p°4d'"55*5p 65"
Ra @ 15"25"2p°3s°3p”3d'%4s%4p°4d'%4f*55°5p 5d ' %6s”
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(c)

Slater's ruleg 312]8}H

Sr 5s Aol i3 shielding parameteri=

osr = 0.35x1+0.85x8+ 1x28 = 35.15

Ba 6s Z Aol t3l shielding parameter:=

oBa = 0.35x1+0.85x8+ 1x46 = 53.15

Ra 7s Ao )3t shielding parameter:=

Ora = 0.35x1+0.85x8+ 1x78 = 85.15

uf2}4

Sr 6s AA7} =7 effective nuclear charge:
Zett(Sr) = (Zsi—0s)e = 38-35.15 = 2.85

Ba 6s AA}7} 7] effective nuclear charge:
Zei(Ba) = (Zpa—opa)e = 56-53.15 = 2.85

Ra 7s AR/} 7]+ effective nuclear charge+
Ze(Ra) = Zra—0Ora = 88-85.15 = 2.85
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(pm)
Sr 38 2.85 200 5.69
Ba 56 2.85 215 5.21
Ra 88 2.85 215 5.28
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6. (15%)
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7. (2x15=304)

B2} =& |Lewis 7%, VSEPRel A2
o] PJAAs | 2Ad AT ol &
2 -2
0:.. ] E 1
IF3* '.|F'/'F':0 <im,, ! \‘\\\\\\ T-shape
0:’;./..|.':2 F/|\
F
0 .o
I LTS Trigonal
NSCl, C'E \N 4 ‘_l\ .
o o pyramid
by ’\\\ Xo! | Trigonal
o5l e S pyramid
FC: all zero C|C|\\\\\\ \
0 o |-
S=c= \
linear
SCN” LN =R I
:§—c=N: AR e
I+ o 2-
S=C—N
s TI
o | el | | Trigonal
PCls CI P i cl |:,‘\\\\\\C : .
eljesee | ¢ | bipyramid
FC:.aI.lzero Cl
8. (104)

09 A7|SA T/} N9 A71SAEwY AN S-Cle Ad
o e MAE S o= ¢ I Ha olE Cl-S-Cl
Adt AApge] whabe S Z7pA171th webA, SOCIol A 9
CI-S-Cl Zt%=7} o At (w3 S-Cl1 23dol= t] #

9. 107

- - 5 o

o . I+ o 2-
a. §=C=N\! b,

§—c=N: c.os=c—N: A A9 ¥ T

X T 99 cv P23k 47t A3l charge separation
o] Z7] wWFel E<slth S, C, N oA S A7 SA=

7} 74 Zed Sol FAAsF -10] HE b a By B
oraict. wabd azt 7Hg <A wE Fefolh

10. (10+10=203)
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11. (3x5=15%)
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12. Cx6+4=164)
(a) a. sp° b. sp® c. sp? d. sp? e. sp? f. sp
(b) 12 o bonds and 4 7 bonds



