ES476 Hydrology Text Reading Review Questions	Dingman Appendix Water Properties (all pages)

Instructions: visit the ES476 class web site and download a digital MS word document version of the text review questions located at the following URL:
https://people.wou.edu/~taylors/es476_hydro/ES476_Water_Properties_Reading_Review_Questions.docx

Review and read the relevant textbook chapter posted on the ES476 class web site and answer the following questions.  The chapter reading is located at the following URL: https://people.wou.edu/~taylors/es476_hydro/dingman_water_properties.pdf

Answers should be word-processed with MS Word using figures and pasted images from the textbook or favorite internet resources.  Your work should look complete and professional.

1. What is the chemical formula of good old “water” and what type of atomic bonding exists between atoms?
2. What are the two most important chemical features of the water molecule?
3. Explain the “hydrogen bond” that exists between water molecules and provide an explanation of why this phenomenon occurs.
4. True or False: covalent bonds are weaker than hydrogen bonds.
5. Water trivia – quick round questions
a. What is the freezing temperature of water?
b. What is the boiling point of water?
c. True or False: water in a solid state as ice is less dense than water in a liquid state.
d. True or False: sea water with dissolved salts will freeze at a temperature higher than pure water with no dissolved ions.
e. What is the no. of protons, neutrons and electrons in an oxygen atom?
f. What is the no. of protons, neutrons and electrons in a hydrogen atom?
g. What is the bond angle between the two hydrogens and oxygens in a water molecule?  Provide a sketch or image capture to illustrate your answer.
h. True or False: an “ion” of any atom is a charged particle either positive (cation) or negative (anion).
i. True or False: pH of a water based solution is the measure of the hydrogen ion concentration in the liquid.
6. Define the term “isotope” of an element, and list two types as presented in the text.
7. Provide the equations and describe the differences between “density” and “weight density”; how does weight density related to specific gravity of a substance?
8. Examine Table B-2 showing the density properties of water vs. temperature.
a. True or False: the density of warm water is more than the density of cold water.
b. True or False: the viscosity (ability to flow) of warm water is greater than the viscosity of cold water.
9. Define the term “surface tension” and describe this property with respect to water, compared to other substances.
10. Examine Figure B-10 and read the explanatory information on pages 544-545. Describe the essential difference between laminar flow vs. turbulent flow of a liquid.  Provide a sketch or image capture to illustrate your answer.
11. Examine Figure 17.2.  List and describe the three fundamental states of matter, as related to heat energy.
a. True or False: net heat gain is required for liquid water to transform to gas vapor.
b. True or False: net heat loss is required for solid ice to transform to liquid water
c. True or False: evaporation of solid ice directly to water vapor, without a liquid state, is referred to as condensation.
d. True or False: condensation of water vapor gas from the atmosphere to form liquid water drops requires net neat loss and cooling.
