
Topics covered in Academic Super Bowl 2020  Chemistry portion 

A:  Chemistry of Atomic Theory—light, spectra, quantized electrons 

1. Meaning of quantization 

2. Relationship between color and energy, wavelength and frequency of visible light ( ROYGBIV) 

3. Need to know the range of visible light in nanometers (red to violet) 

4. Be able to calculate energy,  velocity, frequency and wavelength of electromagnetic radiation 

using E = hc/λ 

5. Understand the relationship between the energy levels in the Bohr atom and transitions 

requiring or releasing energy when electrons change energy levels.  

6. Use the deBroglie equation to calculate wavelength, momentum, mass or velocity of a particle, 

λ = h/mv 

7. Be able to calculate the energy of a mole of photons of a particular frequency or wavelength 

8. Just touching on the photoelectric effect with regard to frequency or wavelength of light 

required for a particular energy change.  

 

Will consider the implications of the Bohr atom development and relationship to specific colors of light 

emitted /absorbed by excited atoms when electrons change energy levels.   

There will NOT be calculations using the Rydberg equation to determine the energy of each level, but 

there will be general questions about which change is more energetic, or is likely to produce a specific 

color or wavelength of light.   

There will be NO questions on the specific series for the hydrogen atom (Balmer, Lyman, Paschen or 

Brackett ) other than which one is in the visible range. 

There will be NO questions on orbital theory or Schroedinger equation or quantum numbers. (n, l, m, s) 

B: Chemistry of Alcohols 

1. Uses and preparations of alcohols, especially ethanol, methanol, isopropanol, glycerin and 

ethylene glycol 

2. Systematic naming of alcohols 

3. Oxidation reactions of alcohols: primary, secondary and tertiary 

4. Simple dehydration and reduction reactions for producing alcohols 

5. Recognizing names of common natural alcohols 

6. Predicting solubility based on hydrogen bonding 

NO CALCULATIONS  and NO BALANCING EQUATIONS FOR REACTIONS 

Nothing about prohibition/alcoholism 

Nothing about Grignard reagents or organolithium reagents 



Nothing on esterification 

Nothing on carbocations  

 

NEED TO KNOW: 

E = hc/λ 

λ =h/mv 

P= mv 

WILL BE GIVEN:  

Periodic table 

Planck’s constant: h = 6.63 x 10 -34 Joule-sec 

Avogadro’s number: n = 6.02 x 10 23 

Speed of light: c- 3.0 x10 8 m/s 

Mass of Electron = 9.11 x 10-28g = 9.11 x 10-31kg 

Mass of Proton = 1.67 x 10-24g = 1.67 x 10-27kg 

 

OTHER:  

Some of the math problems will be plug and chug variety.  Others will require an understanding of the 

relationships between variables involved but will not include numerical data.    
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