Review Sheet




CHM 1045
CH 7,8
CHAPTER 7:
Describe the different regions of the ELECTROMAGNETIC SPECTRUM

WAVE

WAVELENGTH ()

FREQUENCY ()

SPEED OF LIGHT WHICH IS A CONSTANT  c = 3.00 x 108 m/s

c =  * 

QUANTIZED

PHOTONS

PHOTOELECTRIC EFFECT

E = h *       OR   E = (h * c) / 

PLANK’S CONSTANT: constant of proportionality relating energy and frequency of vibration or oscillation:  h = 6.626 x 10-34 J.s   
 REMEMBER 1J = 1(kg.m2)/s2
ABSORPTION

EMISSION

EXCITED STATE

TRANSITION

WAVE-PARTICLE DUALITY

ENERGY LEVELS

RH CONSTANT: used to derive energy levels of the electron in an atom:   RH = 2.179 x 10-18 J

E  =  (E higher level – E lower level)

E = [-RH / (n2higher level)] - [-RH / (n2lower level)]

Then plug E into the following equations:      

STEP 1 : c =  *         STEP 2: E = h *       OR     (COMBINED STEPS) : E  =  (h * c) / 

de Broglie RELATION:  = h / (m*v) for a particle




      = h / (m*c) for a wave

HEISENBERG’S UNCERTAINITY PRINCIPLE

WAVE FUNCTION

SCHRODINGER WAVE EQUATION: 2

State the rules for the allowed values for each QUANTUM NUMBER: 
(n, l , ml , ms)

4 Quantum numbers
1. PRINCIPLE QUANTUM NUMBER (n)

i. n = 1,2,3,…

ii. Size and energy level of orbital

    2.   ANGULAR MOMENTUM QUANTUM NUMBER (l)

iii. l = 0 to (n-1)

iv. Three D shape of orbital

v. l = 0      s orbital

 
l = 1      p orbital


l = 2      d orbital


l = 3      f orbital
Describe the shapes of s, p, d and f orbitals and how many electrons each can hold

2. MAGNETIC QUANTUM NUMBER (ml)

i. Spatial orientation of orbital

ii. ml = -l to +l

iii. s orbital = 0

p orbital = -1  0  1

d orbital = -2  -1  0  1  2

f orbital = -3  -2  -1  0  1  2  3  
3. SPIN QUANTUM NUMBER (ms)

i. Spin of electron

ii. Clockwise = + ½,  ( 

iii. Counterclockwise = - ½   (
Example:  Find the 4 quantum numbers for the following

1. Sulfur, S

Z = 16
1s22s22p63s23p4
Last electron  draw last valence orbital, 3p4   
((   (     (
n =  3  (from 3 shell)

l = 1  (p orbital)

ml = -1  (first position in p orbital)

ms = - ½   (electron going down)

2. Orbitals
a. Shapes

b. s orbitals hold 2 electrons and are spherical 

c. p orbitals hold 6 electrons, are degenerate (1/2 fill all suborbitals and then pair up), look like an infinity sign

d. d orbitals hold 10 electrons, are degenerate, look like 4 leaf clover

e. f orbitals hold 14 electrons, are degenerate, look like 2 d orbitals put together

CHAPTER 8:

1. Electron configuration

a. Fill using diagram
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2s  2p 

3s  3p  3d 

4s  4p  4d  4f 

5s  5p  5d  5f   

6s  6p  6d   

7s  7p

Increasing Energy

[He]

[Ne] 

[Ar] 

[Kr] 

[Xe] 

[Rn]

Core


b. Remember to half-fill degenerate orbitals (p,d,f) and then pair up electrons

c. Be able to draw diagram and configuration

d. Be able to draw noble gas abbreviation

e. If atom has a charge do you know where to add electrons or take them away?

Example:  For the following draw the electron configuration, diagram, and noble gas abbreviation

1. phosphorus, P  




Z = 15 

Electron config = 1s22s22p63s23p3
NG abb = [Ne]3s23p3
Diagram

((

((
((   ((     ((

((
(   (     (

1s

 2s
        2p

 
 3s
     3p
2.  Fluoride ion, F-



Z = 10
Electron config = 1s22s22p6
NG abb = [Ne]

Diagram

((

((
((   ((     ((



1s

 2s
        2p

 
3.  Iron III, Fe3+



Z = 23

Regular Fe has 26 electrons:  Electron config = 1s22s22p63s23p64s23d6
Fe3+ has lost 3 electrons, remember to take them from the valence shell first!!! (4s)  

Electron config = 1s22s22p63s23p63d5
NG abb = [Ar]3d5
Diagram
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((
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1s

 2s
        2p

 
3s
     3p

(    (     (     (  
(  
              3d
2.  Atomic radii, size, be able to use periodic table to tell me what is bigger


Example:  Which has a larger atomic radii?



Cl or Cl-


Na or Na+
3.  Ionization energy, Ei
The amount of energy needed to remove the highest-energy electron from an isolated neutral atom in the gaseous state
Use periodic table to tell me what has a higher ionization energy

Example:  Which has a higher ionization energy, in other words which is it more difficult to steal an electron away from?

Na or Cl


F or Fe
4.  Electron affinity, Eea
Energy change that occurs when an electron is added to an isolated atom in the gaseous state.

The more neg. the Eea the greater the tendency of the atom to accept an electron

Use periodic table to tell me what has a more negative electron affinity


Example:  Which has a more negative electron affinity, in other words 

which would prefer to gain an electron?


Na or Cl

F or Fe
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