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CHEM 1A

Monday/Tuesday, November 18 & 19, 2019 — Quantum Chemistry & Periodic Trends (Chapter 12 Part 2)

I Warm-Up — Define the words wavefunction and probability density. Also draw a Bohr model of the

atom and discuss the important takeaways from

the model.

Il. Quantum Numbers, Orbitals, & Electron Configurations

Quantum Formal Name What it tells you Range of
Number Values
n
I
ml
m
N
3 F3 e 5
Orbitals 1s 1 0 0 Y, -1
s orbitals 0 23 2 0 0 Y -1
2p 2 1 1,0, -1 o, - b4
3s 3 0 0 o, - b4
p orbitals 3p 3 1 1,0-1 Yo - s
QQ 3d 3 2 2.1,0, -1, -2 Y, - 1%
) 45 4 0 0 o, - b4
d orbitals A0 w4 Ak 1 1,0, -1 1, - ¥
ga 1A 2 2,1,0,-1, -2 1, s
¢ orbitals - <AJE 3.2.1,0,-1,-2,-3 | %, -%

1. How many electrons in any one atom can have the
following quantum numbers?

a. n=5

b. n=6,1=0

c.n=41=2

d n=4,1=3, m=-2
e.n=2,1=0,m=0,ms=-1/2

2. Write the ground state electron configuration to
determine the number of unpaired electrons in each
of the following: a. CI b. Ni c.Cr
d. Ag e. Te* f. Ba*

Order of Orbital Filling

Electron Configuration:

Pauli Exclusion Principle:




3. Which of the following is not determined by the principal quantum number, n, of the electron in a

hydrogen atom?
a. the size of the corresponding atomic orbital(s)
b. the shape of the corresponding atomic orbital(s)
c. the energy of the electron

d. the minimum wavelength of the light needed to remove the electron from the atom.

e. All of the above are determined by n.

4. Determine if each of the following corresponds with an excited state or ground state electron

configuration.
a. [Ar]4s?4p®
b. [Kr]6s! ]
c. [Ne]3s23p* g

I11.  Periodic Trends
5. Which of the following has the largest
radius?

a. Al or Si

b. F or CI

c. S or S*
d K or K*

68 69
Er | Tm

6. Which of the following has the greatest

N Pu | Am | Cm | Bk (&} Es | Fm | Md

2| 16726 |iem93e
9 100 101

ionization energy?
a. K or Ca
b. P or As
c. Sr or Sr**

7. Which of the following has the most negative electron

affinity?
a. Br or Kr
b. C or Si

The successive ionization energies for an unknown element are:
I1 = 896 kJ/mol
I> = 1752 kJ/mol
I3 = 14,807 kJ/mol
l4 = 17,948 kJ/mol
Which family does the unknown element most likely belong?

Effective Nuclear Charge (Zeff):

Atomic Radii:

First lonization Energy:

Electron Affinity:




