General Chemistry I




Chem 111; Practice Exam #3






Some Equations and Constants for your use:
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1. Consider ultraviolet light of 232 nm wavelength.

Consider ultraviolet light of 232 nm wavelength.

a. What is the frequency of this light?
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b. What is the energy of a single photon of this light?
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c. Does this light have enough energy to break a P-O bond (which is a crucial bond in the linkage of DNA chains)? A P-O bond has an energy of 335 kJ/mol.
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00 J = 516 kJ

Yes, it can break those bonds.
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2. 
Consider the energy level diagram of transitions inside a hydrogen atom and answer the following questions.

a. Are these transitions absorptions or emissions?   

b. Which transition involves light of the longest wavelength?






from n = 4   to n = 3

c. Which transition involves light of the greatest frequency?






from n = 4   to n = 1

3. 

Fill in the following chart regarding orbitals.


Subshell
number of orbitals
number of electrons





in subshell

that subshell can hold

s

1


2

p

3


6



d

5


10

f

7


14

4.
Give the orbital designation for each orbital pictured.
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5.

For the following two orbitals, indicate the number of planar nodes and spherical nodes present.
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Planar: 1     Spherical: 1
   


Planar: 2
  Spherical: 0
6.
a. Fill in the following charts to show the electron configuration of Ti. You need to fill in electron arrows and fill in the blanks below the boxes with what is appropriate to go there.
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b. Do the same thing for the Ti2+ ion.
Same answer, but without the pair of 4s electrons.

7.
In any format you prefer, indicate the electron configurations of the following ions:

a. the ion formed by K

ion is K+

1s22s22p63s23p6
b. the ion formed by F

ion is F-

1s22s22p6
c. the Co3+ ion




1s22s22p63s23p63d6



(remember, the 4s electrons are lost first)

8.
For each pair, indicate which is higher in energy:

a.
the 2p orbitals of B   or 
the 2p orbitals of O

b.
the 3s orbital of Na
or
the 2s orbital of Li

9.
For each pair, indicate which is larger:

a. ionization energy of Li
or 
ionization energy of Na

b. radius of C


or
radius of F

c. radius of Mg2+

or
radius of O2-
d. the energy to remove
or
the energy to remove

   a second electron from

a second electron from


Na+




Mg+
10.

Arrange the following in order of increasing size:

O2- > F- > Ne > Na+ > Mg2+

11.
The following are two views of the 3px orbital. 
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And this is a slightly (really, only slightly) simplified version of the wavefunction for the 3px orbital.
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What part of the wavefunction tells you that the orbital is a 3px orbital, as opposed to a 3py orbital? Point to it from here----   “x”

What part of the wavefunction tells you that the orbital has a spherical node? Point to it from here-----    “(3-r)”

What part of the wavefunction keeps the orbital from having significant electron density very far from the nucleus? Point to it from here----   “e-r”
12. 

Draw Lewis Dot structures for the following:

CS2
SiF4
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BCl3
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