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Workshop 8 – Quantum Mechanics 
 

 

Show calculation setups and answers for all problems below.  

 

1. An FM radio station has a frequency of 88.9 MHz (1 MHz = 106 Hz). Determine the 

wavelength (in nm). 

 

 

 

___________________ 

 

2. Violet light has a wavelength of about 410 nm. What is its frequency (in Hz)? 

 

 

 

___________________ 

 

3. An advertising sign gives off red light and green light.  

 

A. Which light has the higher energy? Briefly explain below. 

 

 

 

___________________ 

 

B. One of the colors has a wavelength of 680 nm, and the other has a wavelength of 500 

nm. Identify which color has which wavelength. Explain your identifications below. 

 

 

 

Red = ___________________ 

 

 

 

Green = ___________________ 

 

 

C. Which light has the higher frequency? Briefly explain below. 

 

 

 

___________________ 

 

4. Write the symbols for three cations and three anions isoelectronic with neon: 

 

 

 ________       ________       ________       ________       ________       ________  
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5. Write complete and abbreviated electron configurations for each of the following 

atoms/ions: 

 

A. S 

Complete:   

 

Abbreviated:   

 

B. Nb 

Complete:   

 

Abbreviated:   

 

C. Sb+ 

Complete:   

 

Abbreviated:   

 

 

6. Arrange the following forms of electromagnetic radiation in order of increasing energy: 

 

A. gamma rays from a supernova 

B. infrared rays from a hot plate 

C. ultraviolet light from the sun 

D. radiowaves from an MP3 player 

E. green light from chlorophyll 

_____________________________ 

 

 

7. Complete the orbital energy diagram below for Co. How many unpaired electrons does the 

Co atom have? 

 
   ___  ___  ___  ___  ___ 
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E
n
er

g
y

 


	Experiment 1 – Separation of Copper(II) Sulfate from Sand
	Discussion
	Procedure
	Data and Calculations for Experiment 1
	Questions

	Experiment 2 – Measurements
	Discussion
	Procedure
	A. Temperature
	B. Mass
	C. Length
	D. Volume
	E. Density

	Excel® Procedure
	Data and Calculations for Experiment 2
	A. Temperature
	B. Mass
	C. Length
	D. Volume

	Questions

	Experiment 3 – Graphing Freezing Points
	Discussion
	Procedure
	Trial 1: With Stirring
	Trial 2: Without Stirring
	Completing the Graphs for your Experiment:

	Hazardous Waste
	Post-Lab Questions
	Use your graphs to answer the following questions. Note: The accepted freezing point of acetic acid, according to the CRC Handbook of Chemistry and Physics, is:  16.6 (C


	Experiment 4 – Hydrates and Anhydrous Salts
	Discussion
	Procedure
	A. Qualitative Determination of the Released Liquid after Heating CuSO4.5H2O
	B. Quantitative Determination of Mass Lost in a Hydrate

	Data and Calculations for Experiment 4
	A. Qualitative Determination of the Released Liquid
	B. Quantitative Determination of Mass Lost in a Hydrate

	Pre-Lab (to be completed before coming to lab)

	Experiment 5 – Properties of Solutions
	Discussion
	Procedure
	A. Concentration of a Saturated Solution.
	B. Relative Solubility of a Solute
	C. Miscibility of Liquids
	D. Effect of Particle Size on Rate of Dissolution
	E. Effect of Temperature on Dissolution
	F. Solubility versus Temperature; Saturated and Unsaturated Solutions
	G. Ionic Reactions in Solution

	Data and Calculations for Experiment 5
	B. Relative Solubility of a Solute in Two Solvents
	C. Miscibility of Liquids
	D. Particle Size and Dissolution Rates
	E. Temperature and Dissolution Rates
	F. Temperature and Solubility
	G. Ionic Reactions in Solution


	Experiment 6 – Decomposition of Potassium Chlorate
	Discussion
	Procedure
	A. Quantitative Determination of Percent Composition
	B. Qualitative Examination of the Residue

	Data and Calculations for Experiment 6
	A. Quantitative Determination of Percent Composition

	Pre-Lab Assignment (to be completed before coming to lab)

	Experiment 7 – Double Displacement Reactions
	Discussion
	Procedure
	Data for Experiment 7
	Questions

	Experiment 9 – Ionization and the Nature of Acids, Bases, and Salts
	Discussion
	Reactions of Oxides with Water
	Electrolytes

	Procedure
	A. Electrolytes
	B. Investigating Acids
	C. Properties of Bases and Basic Solutions

	Data and Calculations for Experiment 9
	A. Electrolytes and Instructor Demo
	B. Properties of Acids
	C. Properties of Bases


	Experiment 10 – Lewis Dot Structures and Molecular Geometry
	Discussion
	Geometry Determination

	Procedure

	Lewis dot structure
	Experiment 11 – Boyle’s Law
	Discussion
	Procedure
	Excel® Graphing Procedure
	Data and Calculations for Experiment 11
	Questions

	Experiment 12 – Acid/Base Titrations
	Discussion
	Procedure
	Data and Calculations for Experiment 12
	Questions

	Experiment 13 – Weighing by Difference
	Procedure
	Data and Calculations for Experiment 13

	Experiment 14 – Atomic Spectra
	Part I
	Part II-A:
	Procedure
	Part II-B.

	Experiment 19 – Specific Heat Capacity
	Procedure
	Data and Calculations
	Post-lab Questions

	Experiment 20 – Precipitation of Strontium Sulfate
	Procedure
	Data and Calculations for Experiment 20

	Workshop 1 – Math Review
	Workshop 2 – Scientific Notation and Scientific Calculators
	Scientific Calculator

	Workshop 3 – Significant Figures
	Workshop 4 – Dimensional Analysis
	Workshop 5 – Nomenclature
	Workshop 6 – Writing and Balancing Equations
	Workshop 7 – Graphical Representation of Data
	Workshop 8 – Quantum Mechanics
	Workshop 9 – Mole Conversions
	Workshop 10 – Stoichiometry I
	Workshop 11 – Gas Laws
	Workshop 12 – Stoichiometry II
	Workshop 13 – Solution Concentrations
	Workshop 14 – Trends on the Periodic Table
	Exercise I
	Exercise II

	Exercise III
	Workshop 15 – Simple Nomenclature of Inorganic Compounds
	Mini-Report 1 – How Do Scientists Report Data?
	Mini-Report 2 – Abstract
	Mini-Report 3 – Introduction
	Mini-Report 4 – Method / Materials
	Mini-Report 5 – Results / Calculations
	Mini-Report 6 – Discussion / Conclusion
	Solubility Rules
	Vapor Pressure of Water
	Names, Formulas, and Charges of Common Polyatomic Ions
	Moorpark College Chemistry Department Laboratory Report Rubric
	Periodic Table of the Elements



