
Unit 5:  The Electron 
Chemistry I 

1 The Electron Review 

 

 

The Electron Review – Answer Key 
 

Nature of Light 

 
1. Draw and explain the Bohr model of the atom.  In what ways is the model correct?  Incorrect?  

How did it serve as the foundation of the quantum mechanical model of the atom? 

 

See atomic theory notes for picture and explanation. 

Correct:  energy levels for electrons; predicts atomic line spectra 

Incorrect:  energy rings (cannot know exact location of an electron—Heisenberg) 

 

2. What are the properties of waves? 

 

Wavelength, Frequency, Amplitude (see page 119); be able to explain these 

 

 

3. Label the parts of a wave. 

 

See page 119 

 

 

 

 

 

 

 

 

4. Be able to compare wavelength and frequency of two different waves. 

 

5. Explain the electromagnetic spectrum. 

 

Electromagnetic energy travels in waves.  The spectrum spans many types of electromagnetic 

radiation from radio waves to gamma rays.  Visible light is a small piece of the spectrum. 

 

6. Explain the quantum concept. 

 

Quantum-discrete unit of energy that is gained or lost, as in electrons in the atom.  Planck 

described this with the equation E=hν. 
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7. What is a photon? 

 

A particle of electromagnetic radiation with no mass that carries a quantum of energy. 

 

8. Explain the wave-particle duality of light. 

 

To explain the photoelectric effect (the ejection of an electron of a metal when struck with 

light of a certain energy), Albert Einstein theorized that light must behave like a particle which 

strikes an electron. 

 

9. Explain why electrons are responsible for the lines of light in atomic emission spectra. 

 

As electrons in an excited state lose energy to return to the ground state they give off energy 

in the form of photons.  We see photons released with energy equal to that of visible light. 

 

10. Know the variables and corresponding units for all equations (Note:  you will only be given 

equations and important conversion factors). 

 

c = λν  c = speed of light (m/s),  λ = wavelength (m),  ν = frequency (Hz) 

E = hν  E = energy (J),  h = Planck’s constant (J·s),  ν = frequency (Hz) 

 

11. What is the wavelength of electromagnetic radiation having a frequency of 5.00 x 1012 Hz?  

What kind of electromagnetic radiation is this? 

 

*Remember the steps:  1) List variables, 2) Convert to correct units, 3) Write formula and solve 

for the variable you want, 4) Solve equation, 5) Check your work! 

 

6.00 x 10-5 m; infrared 

 

12. What is the frequency of electromagnetic radiation having a wavelength of 3.33 x 10-8 m?  What 

type of electromagnetic radiation is this? 

 

9.01 x 1015 Hz 

visible light 

 

13. A photon has an energy of 1.10 x 10-13 J.  What is the photon’s wavelength? 

 

1.81 x 10-12 m 
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14. What is the energy in Joules of a photon with a wavelength of 0.257 km? 

 

7.75 x 10-28 J 

 

 

 

15. A minimum energy of 7.21 x 10-19 J is required to produce the photoelectric effect in chromium 

metal.  What is the minimum frequency of light needed to remove an electron from chromium. 

 

1.09 x 1015 Hz 

 

 

Quantum Mechanics 

 
16. Explain why quantum mechanics is impossible to understand completely from our perspective. 

 

Quantum mechanics is limited to the atomic scale which we cannot directly observe.  Thus, 

our understanding is limited in scope to mathematical calculations and probabilities. 

 

 

17. Be able to explain the main concepts of quantum mechanics as applied to the electron:  

Schrodinger’s cat, Heisenberg uncertainty principle, the de Broglie equation, and Schrodinger’s 

equation. 

 

18. Know the variables and corresponding units for the de Broglie wave equation. 

 

19. What is the de Broglie wavelength of a 145 g baseball travelling at 120 km/hr? 

 

1.37 x 10-34 m 

 

 

 

 

20. If a proton has a wavelength of 3.78 x 10-15 m, what percentage of the speed of light is its 

velocity?  The mass of a proton is 1.673 x 10-27 kg. 

 

v = 1.05 x 108 m/s  therefore the proton is travelling at 35.0% of the speed of light 

 

Mr. Horner loves this problem  
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21. What velocity would an electron (mass = 9.11 x 10-31 kg) need for its de Broglie wavelength to be 

450 nm? 

 

1.62 x 103 m/s 

 

 

 

The Electron 

 
22. Be able to explain where quantum numbers originate. 

 

23. Be able to explain what each quantum number tells us about an electron. 

 

24. Know the general shapes of s, p, d, and f orbitals. 

 

25. Know how many of each orbital exist per energy level and how many electrons are contained in 

each. 

 

Electron Configurations 

 
26. Be able to explain the aufbau principle, the Pauli exclusion principle, and Hund’s rule. 

 

Aufbau Principle – fill the lowest energy orbital first 

Pauli Exclusion Principle – 2 electrons per orbital with opposite spins 

Hund’s Rule – electrons spread out among equal energy orbitals before “doubling up” 

 

27. Be able to complete electron configurations in orbital notation and long- and shorthand electron 

configuration notation.  (Note:  an aufbau energy diagram will not be provided on the exam so 

you must use the periodic table or reproduce your own energy diagram). 

 

28. Be able to predict electron configurations for transition metals that defy the rules and explain 

why. 

 

*For extra problems try the Chapter 5 review on pages 146-148. 


