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L, Identify the point groups of the following species in their predicted geometry. (4 p)
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2 Identify the correct simplified MO diagram for the hydronium ion, OHsz" (4p).
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3. Identify the elements that are oxidized and reduced during the discharge of a secondary
(rechargeable) lithium ion battery of your choice. A chemical equation is not necessary. (2 p)
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4, Determine the percentage carbon (by mass) in 18-crown-6. (2 p)
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5. Calcium crystallizes in a face centered cubic structure with the unit cell edge of 536.04
pm. Using this data, calculate the density of calcium metal in g/cm® and the metallic radius of
calcmm in pm. Avogadro’s number is 6.022 x 102, (4 p)
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6. Define a Lewis acidl (2 p).
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7. The H-E-H bond angles of Group 16 hydrides and fluorides are provided in the table
below. Explain why water has a) a wider bond angle than hydrogen sulfide and b) a slightly
wider bond angle than oxygen fluoride. (2 p).

H2O HgS HaSe H>Te
H-E-H angle, ° 104.45 92.1 91.0 90.0
F-E-F angle, © 103.1 98.2 94.0
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Cayv E Ca Oy Oy

Al ] 1 1 1 1 z P a

A | 1 1 -1 -1 R: Xy

Bi | 1 -1 1 -1 X, Ry XZ

By | 1 -1 -1 | v, Rx yzZ
Csv| E | 2C3 | 3oy

Al | 1 1 1 z x>+, 22

A | 1 1 -1 Rz

E 2 -1 0 (X, Y)s (Rxs R)’) (X2 - y29 XY)’ (XZ: yZ)
Cw | E|[2C4 | Ca| 20y | 204
Al 1 1] 1] 1 zZ X2 g2, 22
A1 1 1| -1 ] -1 R,

Bif1 -1 |1 1]-1 x? -y

Ba 1] -1]1]-1 1 Xy

E|2] 0 ]-2] 0 0 | (%, Y)Rx, Ry) (xz, yz)
Don | E | Co(z) | Coy) | Cox) | @ |o(xy) | o(xz) | o(yz)

Ag | 1 1 1 1 1 I 1 1 X2, v2, 72
Big | 1 1 -1 -1 1 1 -1 -1 Rz Xy
Bas | 1 -1 1 -1 1 -1 1 -1 | Ry XZ
B | 1 -1 -1 1 | -1 -1 1 Rx yzZ
Ay | 1 | 1 I -1 -1 -1 -1
B | 1 | -1 -1 | -1 -1 1 1 ¥
Bou | 1 -1 | -1 | -1 1 -1 I y
Biu | 1 -1 -1 1 -1 1 1 -1 X
D | E | 2C3 | 3C on | 2S3| 3oy
Al | 1 1 1 1 1 1 X2+ y?, 72
Ay | 1 1 -1 1 1 -1 [ Re

E|2] -1 0 2 |-l 0 |y (x? - y*. xy)
7yl 1 1 -1 -1 -1
A 1 1 -1 -1 -1 1 z

E” | 2 -1 0 -2 1 0 ] RxRy) | (xz,y7)
Ta | E| 8C3 | 3Cy| 6S4| 604
Arll] 1 | 1 | X2+ y? + 22
Arl1] 1 1 | -1 -1

El2|-1]2 1|0 0 2z -x* -4, X2 -yH)
T3] 0 | -1 1 -1 | Ru Ry, Ry)
To031 0 | -1 | -1 1 (%, Y, 2) (xz, yZ, Xy)




1A 8A
| 2 13 14 15 16 17|
H He
e | BA 3A 4A 5A 6A TA | o
3 4 5 6 7 8 9 10
Li Be B C N 0 F Ne
6941 | 9.012 1081 | 1201 | 1401 | 1600 | 1900 | 2018
1 12 13 14 15 16 17 18
Na|Mg| 3 4 5 6 7 8 9 10 11 12| ar| si | P [ S | C | Ar
2299 | 2431 2698 | 2809 | 3097 | 3207 | 3545 | 3995
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Se Ti v Cr Mn | Fe Co Ni Cu | Zn Ga Ge As Se Br Kr
3900 | 40.08 | 4496 | 47.88 | 5094 | 5200 | sa04 | ss85 | 5893 | s869 | 6355 | 6538 | 6972 | 72.59 | 7492 | 7896 | 79.90 | 8330
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Ly Nb | Mo Te | Ru Rh Pd Ag | Cd In Sn Sb | Te I Xe
8547 | 8762 | sso1 | 9122 | 9291 | 9504 | (98) | 1011 | 1029 | 1064 | 1075 | 1124 | 1148 | 1187 | 1218 | 1276 | 1269 | 1313
55 56 57* 72 73 74 5 76 77 78 79 80 81 82 83 84 85 86
Cs Ba La Hf Ta W Re | Os Ir Pt Au | Hg Tl Pb Bi Po At | Rn
1329 | 1373 | 1389 | 1785 | 1s09 | 1839 | 1862 | 1902 | 1922 | 1951 | 1970 | 2006 | 2044 | 2072 | 2090 | (209) | (210) | (222)
87 88 89r*+ | 104 105 106 107 108 109 110 11
Fr Ra Ac Rf Ha Sg Ns Hs Mt | Uun | Uunu
23) | 2260 | @ | @61y | @62) | 263) | @62) | @265 | @66) | @69) | (272)

TgOporly Start here
Yes L . Yos _
T, O, OF I, symmetry <N_° linear? Nee .| 7 i Dmh
Nol i C““'
C.7 No 5| o? Yes acs
N°l Yes
Yes —>Ci
i?
e
ne, twoc,?|—Y* | o7 | —s|ne? >nd
No No ™ Dn
N_°|L_ lYn
o Yes ; cnh
¢ Dnh
No Yos ,
2 nv
ne? | o
—> Gy

SIMPLIFIED POINT GROUP FLOW CHART

www.assignmentcompletion.com




