1., Discuss the relationships among covalent radius,

electron affinity, and ionization potential. Take particular
note of the factors affecting them and integrate the

discussion as much as possible,

2; Which species in each of the following possesses
the indicated property (give the structureal basis for
each answer in addition to the generalization or periodic
trend which applies) 2

(a) Smallest radius of
(i) 0, F, Ne
(ii) Cr, Mo, W
(iii) 11%, Be*?, B*3
(iv) x°, n*>
2

N>

(v) 5~ 2

s Ay Or ca”
(b) Smallest ionization potential of
(1) N, C, F
(ii) Mg, Al, si
(1ii) Cu, Ag, Au
(c) Largest electron affinity of
(1) N, P, as
(ii) B, ¢, XN

3+ List and explain the factors that affect ionization

potential,
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4. Useing Slater s rules, calculate Z* for the
following electrons:
(a) the valence (most.easily ionizable) electron
in Ca
(b) the valence electron in Mn
(c) a 3d electron in Mn

(d) the valence electron in Br

5, (a) Calculate the 3rd ionization energy of lithium
(Hint: This requires n2 approximations or assumtions)
(b) Calculate the 1st and 2nd ionization energies
of lithium, using the Slater s rules
(¢) Calculate the 1st and 2nd ionization energies

of lithium, using the rules of Clementi and Raimondi.

6. Calculate the electron affinity of chlorine from
the following data:
Heat of formatiom of KCl(s) from K(s) and Cla(g)104.9kca1

mole
Beat of sublimation of K 21.7 "
Heat of dissociation of C1, 57.8 "
Ibnization potential of K 99.6 "
Crystal lattice of KC1 1644 ®

7. Calculate the dipole moment to be expected for
the ionic structure H'C1™ assuming 19% ionic character.
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1. Give a reasonable explanation of the

"valences" exhibited in each of the following

compounds (a) TiH, ; (b) TiN ; (e) VC ; (d) Fehc :

(e) FeAl

2, Of the d* species discussed, chromium(II)
is strongly reducing but manganese(III) is strongly
oxidizing. Explain the differences in properties of

these two species.

CH 414
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1. (a) Discuss the ways in which the actinide
elenents resenble their lanthanide congeners,

(b) Discuss the ways in which the actinides

nmore closely resenble "normal " transition elenents.

2. (a) Seaborg has suggested that element 168 is
better described as a " noble liguid" rather 'than a

noble gas. Explain.
(b) From an inspection of the diagonal relation-

ship show how 168 mght alnmost be a " noble netal”.

3. Using published 1igand field energy Ievel
diagrams, predict which trivalent lanthanide netals
should give particularly stable octahedral conplexes
with (a) high spin and (b) low spin. Wich of these
spin states are expected for the lanthamides? Wy?
Are tetrahedral or octahedral conplexes nore |ikely?
Are coordination numbers higher than 6 |ikely?
(Reference: Friedman, H,G.,Jr.,G.R.Choppin, and
D.G,Feusrbacher, J,Chem.Educ.,41,354(1964),
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1. What term synbols are indicated by the follow ng

arrays of M.and M5 values?

L
(a) ML 0 L 1 1
-1 0 1
Mg
(b) 2 1 1 1 1
| 1 1 1 !
ML 0 11 1 1
1 1 1 1 1
2 l l 1 1
-3 -? +1 +3 -
2 2 2
M

2. How nany different configurations are possible for
three electrons in the 2p orbitals (i.e.,N)? Draw the
orbital configurations (7 possible) hnd construct the

array of M. and Mg values, From these determne the

L
Russel | - Saunders Terms arizing from a 'p3 configuration.

Which of these is the ground state tern?
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3. An array for an f1 "configuration summarizing the

number of individual configurations of a given MLand Ms
value is given below, What Russell-Saundres Terms may be

obtained from an f12 configuration?

6 1
5 1 2 1
4 1 3 1
3 2 4 2
My 2 2 5 2
1 3 6 3
0] 3 7 3
-1 3 6 3
-2 2 5 2
-3 2 4 2
-4 1 3 1
-5 1 2 1

-6 1
-1 0 1

Mg

L4, Determine the possible states for the following

elements :
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5« Determine the appropriate term sybols for the

ground ststes of the following ions:

Mn+2

+3 +2 +2 +3 +4
22Ti 25 Cu ?BPt 64Gd 65Tb

29
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1. The lone absorption band in the visible spectrum
of Ti(H,0).*? is of low intensity, it is somewhat broad,

and it is unsymmetrical., Explain these three observations.,
2. Why are compounds of Mr(II) omly very faintly colored?

3, (a) Explain'and predic the absorption spectrum for
+2
Fe(H20)6 .
(b) Would you expect the same spectrum for Fe(CN)6'4?

Why or why not? Draw your proposed spectrum,

In the case of Fe+2’ Ho0 as a ligand = point 1
CN as a ligand = point 2

(¢) Cobalt complexes in a certain oxidation
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state will also cobey this diagram. For all of this

CoL6+X ccmplexes known (oxidation state of Co = +x),

the A15 crosses the 5Tagalmost instantaneously with

any Dge. What type of spectrum would you predict for

ECO(HEO)J‘X ‘and I:(:o(c:1~1);['6er 2
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Length Meter n
Mass Kilogram kg
Time Second 8
Electric. current | Ampere A
Temperature Kelvin
Luminosity Candela cd
Anmmtiv__1 Mole mol
gnurymuwuay SI
fn ﬁ'nuru‘ﬂu;q i’rgq;t\’nmx'
10‘2 Tera T
107 Giga G
10® Mega M
0> Kilo k
10‘2 Hecto h
10! Deko da
1071 Deci d
1072 Centi c
1072 Milli »
107 Micro M
1079 Nano n
10712 Pico P
1012 Femto £
10~18 Atto a
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MM AR NI

Acceleration of gravity

at sea level and equator g = 9.806m sec-a

Atomic mass unit 1 amu = 1.660566 x 10'24g
= (6.022045 x 10°2)"1g
Avogadro's number N = 6.,022045 x 10%5mo1 ™!
= 6.022045 x 10°7amu g !
Bohr radius a = 0,529177 A

= 5.29177 x 10"V m

Boltzmann's comstant E = 1.38066}{1O"BBJK"']molecule-1
Electron charge e = 1.602189 x 10-19¢
Faraday's constant ;gf = 96,484.6 C mo1~ )

Gas comstant R = 8431441 J K™ 'mol”!

= 0.082057 liter atm K~ 'mol™)

Masses of fundamental particles:

Electron m, = 9.109534x10"3'kg = 0,0005486 amu
Proton m, = 1.672649 x 10'27kg = 1,007276 amu
Neutron By = 1.674954 x 10727kg = 1.008665 amu
Proton } Bore = 1:673560x107 kg = 1,007825 amu
plus electron

L}

6.626176 x 10~547 sec
1

Planck's constant h

Rydberg constant R = 109,737.32 cm~

"

| Speed of light ¢ = 2,9979246 x 108m sec™)
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1 electron volt (eV) =

1J = 4184 calories
1 1iter atm = 101,325 J

2,303 RT = 5.,7061 kJ at 298 K

1 kJ mol~! = 83.593 cm~
1 amu = 1.49244 x 1071

1.602189 x 10~19 g

! (froe E = by= hcv ,with in cm™))

O 7 = 931.502 x 106 eV = 931.502 MeV

346
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1.
2
3.
b4,
5.
6o
7e
8.
9
10.
11,
12,
13,
14,
15.
16,
17.
18.
19.
20.
21.

Actinium
Aluminium(Aluminum)
Americium
Antimony
Argon
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bismuth
Boron
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Caesium(Casium)
Chlorine
Chromium

(Ac)
(A1)
(Am)
(Sb)
(ar)
(As)
(at)
(Ba)
(Bk)
(Be)
(Bi)
(B)

(Br)
(cd)
(Ca)
(Ct)
(c)

(Ce)
(Cs)
(c1)
(Cr)
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22, Cobalt (Co) Tn unow
23, Copper (Cu) ‘ WBIUM
24. Curium (Cm) aim

25. Dysprosium (Dy) o Tng 1T
26. Einsteinium (Es) - TausTmilu -
27. Erbium (Er) 1ae7 il
28. Europium (Eu) y s ity
29. Fermium (Fm) lﬂﬂt’lﬂw
30. fluorine (F) ﬂgﬂu?u
31, Francium (Fr) unsu 1Sy
32, Gadolinium (Gd) un Ind 1o
33, Gallium (Ga) unntu
34, Germanium (Ge) nm'w o
35. Gold (Au) ROIN

36, Hafnium (Hf) | wan i iluy
37, Hahnium (Ha) g ilu
38. Helium " (He) LG
39, Holmium (Ho) Tea il
40. Hydrogen (H) laTns i
41, Indium (In) Bu L fitny
42. Iodine (1) 1o Tatu
43. Iridium (Ir) 7 1 fiu
Ly, Iron (Fe) wan

45, Krypton (Kr) nTwou
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47,

48.
49.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64e
65.
66.
67.
68.
69.

Lanthanum

Lawrencium

Lead
Lithium
Lutetium
Magnesium
Manganese
Mendelevium
Mercury
Molybdenum
Neodymium
Neon
Neptunium
Nickel
Niobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium

(La)
(Lr)

(Pb)
(L1)
(Lu)
(Mg)
(Mn)
(Md)
(Hg)
(Mo)
(Nd)
(Ne)
(Np)
(Ni)
(Nb)
(W)

(No)
(0s)
(0)

(Pd)
(P)

(Pt)
(Pu)
(Po)

uamly

o -4
aBILIu LY

3

o
T
ARt
oy
wnnil vSun
uus naile
Lt
116w
Tudyfis:
iy
floeu
vt i
finine
TuTe il
TuTng v
Tu o
aad.iiltn
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uwaLn i fitn
voanid
uvaiili
wa Twiilou
wn Ta i
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70.
7.
72.
73

7he
75,
76.
e
78.
79.
80.
81,
82.
83.
84.
85.
86.
87.
88.
89.
90,
91.
92,

Potassium
Prasecdymium
Promethium
Protoactinium
(Protactinium)

Radium
Radon
Rhenium
Rhodium
Rubidium
Ruthenium
Rutherfordium
Samarium
Scandium
Selenium
Silicon
Silver
Sodium
Strontium
Sulphur
Tantalum
Technetium

‘Tellurium

Terbium

(K)
(Pr)
(Pm)

(Pa)

(Ra)
(Rn)

(Re)

(Rh)
(Rb)
(Ru)
(Rf)
(Sm)
(s¢)
(Se)
(si)
(Ag)
(Na)
(sr)
(s)

(Ta)
(Te¢)
(Te)
(T®)

Tnura 5
e85 TR il
Twsil o

Tns Tuuand il
T ueniilon
Rt

L7 moU

7 il
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93.
9.
95.
96.
97.
98.
99.
100,
101.
102,
103.
104,
105,

Thallium
Thorium

Thulium

Tin

Titanium
Tungsten(Wolfram)
Uranium

Vanadium

Xenon

Ytterbium
Yttrium

Zinc

Zirconium

(T1)
(Th)
(Tm)
(8n)

" (T4)

(W)
()
(V)
(Xe)
(Yb)
(V)
(Zn)
(Zr)

-~
e Lt
Yo LT
nidum
L]
)
Aun

4

T dlou
i&aLnu(lauﬂru)
uLs wluy
210 Lfuy
)
Suau
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