Chem 110 Fall 2004 Exam IT
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Some Approximate Single and Multiple Bond Lengths*

Single Bond Lengths

H C
H 74 110
C 154
N
O
F
Si
P
S
&

Br
I

N O F Si P

93 94 92 145 158

147 143 141 194 187

140 136 134 187 180

132 130 183 176

128 181 174

234 227

220

Multiple Bond Lengths

C=C 134 C=C 121
C=N 127 C=N 115
C=0 122 C=0 113
N=0 115 N=0O 108

S

132
181
174
170
168
221
214
208

Cl

127
176
169
165
163
216
209
203
200

Br

142
191
184
180
178
231
224
218
213

228

I

161
210
205
199
197
250
245
237
232
247
2606

*In picometers (pm); 1 pm = 107'* m.
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Question 1
6 Points

Question 2
18 Points

Question 3
6 Points

Question 4
8 Points

A. Which element would you expect to have the smallest atomic radius?
B. Which element would you expect to be most metallic?

C. Which element would you expect to have the largest ionization energy?

D. Which element would you expect to be least electronegative?

Circle the correct answers to the following questions,
which relate to the orbital depicted on the left.
1. The orbital depicted isans, p, d, f or g orbital.

2. The principal quantum number for this orbital
cannot be: 2 3 4

3. The likely specific designation for this orbital:
2s, 3s, 2px, 2py, 2Pz, 3px, 3py, 3pz, 2dyy, 2ds,
2d,;, 2d;2, 2dy2.y2, 3dyy, 3dxz, 3d,;, 3d;2, 3dsz.y2

Write the complete electronic configuration for the following:

Sodium atom Oxide ion

. What is the valence electron configuration for:

Phosphorus atom Bromide ion

. How many valence electrons do the following have:

Zenon (Xe) Li*

. A main group element with the valence electron configuration 3s?3p* is in periodic

group . It forms a monatomic ion with a charge of . The

symbol for this element is

Label the following atom/ions as either paramagnetic (P) or diamagnetic (D):

1. Be 2. C 3. F

With respect to the elements, Rb, Cs, K and Na:



Question b
8 Points

Question 6
12 Points

Question 7
16 Points

With respect to the elements, B, Li, Be and C:

A. Which element would you expect to have the smallest atomic radius?

B. Which element would you expect to be most metallic?

C. Which element would you expect to have the smallest ionization energy?

D. Which element would you expect to be most electronegative?

With respect to the Lewis Dot Structures depicted on the
. . left: (Circle the correct letter)
a) O=C=0 1. Identify all whose central atom obeys the octet rule.

a b c d

:Br:
| 2. Identify all whose central atom has more than an
b) Al
G #ONUE octeft. a b c d
Br, ,Br, )
v v 3. Identify the structure whose central atom has the
=5—N—5 greatest number of bond pair electrons.
cj - _vl-o
hll: a b c d
. 4. Identify the structure that has the least humber of
.o SCI3 ,,
el | el lone pair electrons. a b c d
a
o] RN+~ W 5. Identify the structure(s) that have resonance

structures. a b c d

Draw the Lewis Dot Structure for each of the following molecules:

NHF: H.CO

ClOs” BF;
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Question 8
9 Points

Question 10
5 Points

Question 11
12 Points

Draw the three resonance structures for CO3%".

First:

The anticipated Carbon to Oxygen bond length in COs% is: (check the correct answer)

143pm

between 122pm and 113pm

between 143pm and 122pm

122 pm
113pm

Give the correct name for the following straight chain alkane,

CH3CH,CH>CH,CH, CH2CH2CH3

H H
H—'!IJ— CHj CHECHE—J:— CHg
tIEHECH3 |!|
H H
'::Hs—:I:—::H3 |

CH, H

H
|
CH,CH,

3

Three of the structures depicted
on the left represent the same
molecule. Circle the structure
that does not match the others

Fill in the missing portions of the
correct name given below for the
molecule depicted on the left.

__-methyl ane







