Chem 111 Summer 2015 Exam II Whelan
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Average Single Bond Lengths (Picometers)

H C N O F si P s ClI Br |

H 74 110| 98 | 94 | 92 145 138|132 | 127 | 142 | 161
c 154 | 147 | 143 | 141 | 194 | 187 | 181 | 176 | 1921 | 210
N 140 | 136 | 134 | 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
P 220|214 | 209 224 | 243
s 208 | 203 | 218 | 237
| 200|213 | 232
Br 228 | 247
| 266
Average Multiple Bond Lengths (Picometers)
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o 138 | 184 | 368 | 351 205 201
F 159 | 540 | 490 | 285 | 255 [ 197
Si 176 | 213 | 226 | 360 | 289
P 213|230 (331|272 | 213
s 213 251|213
Cl 243|218 | 209
Br 192 180
| 151

Average Multiple Bond Energies (kJ per mole)

N=N |[418 cC=C |61
N=N |946 cC=0C [B37
N=0O |590 C=0 |803 In CO; Only
C=N |891 C=0 (745
0=0 | 498 C=0 1075




SID

Last First

Question 1 | Solution of the Schrédinger wave equation results in a set of functions (orbitals) that
10 Points describe the behavior of the electron.
Each function is characterized by 3 quantum numbers: n, |, and ml.
If the value of n= 3:
a) Then the | quantum number can have values from to
b) The total number of orbitals possible with n=3 is:
c) If n=3 and | = 2, then the obital is desiginated as a orbital.
d) With| =2, the ml quantum number can have a total of values.
Question 2 | Label the following orbital’s as either: s, p, d, f, g?
6 Points
Question 3 a) The orbital depicted on the left is
o R what type of orbital?
b) Based on its Radial Distribution
depicted on the right you can label
this orbital as? !
Question 4 a) Write the complete electron configuration for Na:
16 Point
o b) Write the noble gas configuration for Zn:
c) The element with an electron configuration 1s?2s?2p®3s?3p®4s?3d’
d) The element with the noble gas configuration [Ar]4s'3d™®
e) Write the noble gas configuration for Cr:
f) Write the noble gas configuration for Fe?":
g) The element with the configuration [Ar]4s3d'%4p® has valence electrons.
h) Period 6 has dimagnetic elements.
Question 5 a) Using only the periodic table arrange the following elements in order of increasing
6 Points

atomic size: 6a, Ca, S, Si

smallest largest

b) Which one has the greatest Electron Affinity:

¢) Which one has the smallest first ionization energy:




Question 6 Draw the best Lewis Dot structure for the following
12 Points
Na: HFCO:
ClO;™: (cl = Chlorine) Iy
Question 7 | Draw the best Lewis Dot structure for the following organic molecules
6 Points |
CH3CH,COOH: CoH,:
Question 8 | Draw the best Lewis Dot structure for the following molecules on the rough work paper
4 Points provided and then classify each as either a free radical (yes) or not (no)
a) 0 b) OCl;: (cl = chlorine)
Question 9 | Draw all reasonable resonance structure for NOF:
8 Points
(6 Points)
(2 Points) Circle the best answer:

Average bond length table is on the front page of this exam.
The N fo O bond length in pm is expected to be:

a) =136 b) > 136 c) =115 d) >115




Question 10 Using the Average bond energy table on the front page of this exam, estimate the
6 Points enthalpy change associated with the following reaction.
CHa(g) + Oxygen(g) —— Carbon dioxide(g) + Water(g)

kJ

i | |
| Question 11 | The questions asked on the right refer to the partial Lewis Structure depicted on the left.
6 Points

a) What is the Formal Charge on N:
:H —— 'D: b) What is the Formal Charge on O:

¢) What is the overall charge on the molecule:

Question 12 | The questions asked on the right refer to the partial Lewis Structure depicted on the left.
6 Points

a) Give the electron pair geometry about C:

H—C—H b) Give the molecular geometry about C:

H c) Give the bond angle about C:

Question 13 | The questions asked on the right refer to the partial Lewis Structure depicted on the left.

4 Points
yFa
F—BIr.*' a) Give the electron pair geometry about Br:
] ||: b) Give the molecular geometry about Br:
Question 14 | The questions asked on the right refer to the Lewis diagram for acetamide depicted on
e the left
H E0s .
| | a) The molecular geometry about 1 is:
H 1[: E HE_H b) The molecular geometry about 3 is:
I!I I!I ¢) The bond angle about 2 is: o
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