Chem 111 Summer 2004 Exam II Whelan
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Some Useful And Not So Useful Information:

Av=cC E=hv E = mc?

1kJ =1000 J N = 6.023x10% mol™
¢ =2.998x10% m.s!
h=6626x103%*Js.
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Some Approximate Single and Multiple Bond Lengths*

Single Bond Lengths
H C N O F Si P S Cl Br I
H 74 110 98 94 92 145 138 152 127 142 161
C 154 147 143 141 194 187 181 176 191 210
N 140 136 154 187 180 174 169 184 203
O 132 130 183 176 170 165 180 199
F 128 181 174 168 163 178 197
Si 234 227 221 216 231 250
| & 220 214 200 224 243
S 208 203 218 237
Cl 200 215 252
Br 228 247
I 266

Multiple Bond Lengths

C=C 134
C=N 127
C=0 122
N=0O 115

Cc=C

=N
C=0
N=0O

121
115
113
108

*In picometers (pm); 1 pm = 107" m.



Some Average Single- and Multiple-Bond Energies™

Single Bonds

H
G
N
O
:
Si
I)
S
Cl
Br
I

H C N O F Si P S Cl

456 414 389 464 569 293 318 339 431

347 293 351 439 289 264 259 350

159 201 272 209 201

138 184 368 351 205

159 540 490 285 255

176 213 226 360

213 230 331

215 251

243

Multiple Bonds

N=N 418 C=C 611
N=N 946 C=C 837
N=0O 590 C=0 (in O=C=0) 803
C=N 891 C=0 (as in H,C=0) 745

O=0 (in O9) 498

C=0

1075

*In kilojoules per mole.
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Question1  Give the noble gas electronic configuration for the following:
8 Points

1. P¥

2. Co
3. Cr
4, Fe*

Question 2  Consider the two elements lithium and beryllium:
10 Points

1. Greatest metallic character?
2. Highest ionization energy?

3. Least electronegative?

Consider the two elements fluorine and chlorine

4. Greatest electron affinity?

5. Smallest atomic size?

Question 3 Draw the best Lewis Dot structures for the following:
16 Points

NO;" SF,

BC|3 IS_




Question 4
5 Points

4 Points

Question 5
9 Points

6 Points

Question 6
6 Points

Which of the following molecules is expected to have a nitrogen to oxygen bond length
closest to 136pm? [Circle
your choice]

NO* NO;* NO;

Briefly justify your choice?

The molecule N,O, connectivity N-N-O, has three resonance structures. Draw all three.

1. 2. 3.

Using formal charges can you eliminate one of these structures? If so which one? Briefly
justify your answer.

Using the average bond estimate the amount of energy that would be produced by the
combustion of 1 mole of H.CO?

H2CO(g) + O2(g) = H20(g) + CO2(g)



Question 7 The following questions refer to the molecules depicted below.

36 Points
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. Which, if any, of the above are non-polar?

What is the electron pair geometry of:
A C

B F

. What is the molecular geometry of:

D

E

. What is the formal charge on the oxygen atoms in H

() § 0z:

. What is the oxidation number on the oxygen atoms in H

o1 02:

. What is the bond angle about the central atom in:

C: F: H:







