3. During any experiment, there are sources of error that can make your measurements inaccurate.  For example, your measurement of the melting temperature of fresh waters may differ from the true temperature, exactly 00C.  Note how much your measurement of the melting temperature of fresh water differs from 00C and specify 2 possible sources of error in your measurements.

______________0C difference
(2)


Error source #1:







(4)


Error source #2







(4)

4.  Energy must be [ added / removed ] to change a liquid to a gas.  Circle one
(4)

     Why?











5a.  Construct a diagram representing 2 water molecules connected to each other by a single hydrogen bond.  Label the hydrogen and oxygen atoms.


(4)

b.  In a single molecule of water, what type of bonds connect the oxygen atom to the 2 hydrogens?





________________

(2)

c. The hydrogen atoms have a [ positive / negative ] charge.  Circle one.
(2)

d.  The oxygen atoms have a [ positive / negative ] charge.  Circle one.
(2)

6. During the experiment, heat was flowing at a constant rate from the hot plate into the beakers.  That heat affected the water molecules by either breaking hydrogen bonds or increasing their kinetic energy (a measure of the speed, vibrations, and spins of the molecules).  While examining the data that you graphed in problem 1, circle (below) the one process that is dominant during each part of the experiment.

How were the water molecules affected…

a) …before all the ice melted?






(3)


hydrogen bonds were breaking

kinetic energy increased

b)…between the melting and boiling points?




(3)


hydrogen bonds were breaking

kinetic energy increased

c)…after vigorous boiling began?





(3)


hydrogen bonds were breaking

kinetic energy increased

7a.  During a particularly sunny day in the equatorial Pacific ocean, the surface water is primarily changing between the ___________ phase and the __________ phase.  (fill in the blanks)






(2)


7b.  When evaporation occurs at the ocean’s surface, the atmosphere loses heat as the ocean gains heat.  True or False? (circle one)



(2)

8a.  What does adding salt do the boiling temperature of water?


(2)


Increase
Stay the same

Decrease
(circle one)


8b.  Spaghetti will cook [ faster / slower ] in salty water than fresh water.  
(2)



Circle one.

9a.  What does adding salt do to the melting/freezing temperature of water?
(2)


Increase
Stay the same

Decrease
(circle one)

9b.  In one sentence, explain why spreading rock salt on icy roads prevents traffic accidents?








(2)

Part B: Heat Capacity
10. During the second lab experiment, the same amount of heat was added to equal weights of sand and water.  What temperature change did you observe for each?  Show your work and give your answer in 0C.

Sand _____________


Water____________


(4)

11.  Which material has the higher heat capacity?

____________
(2)

12. On a cloudless day, the [ land / water ] will heat up more quickly.  

(2)

Circle one.

On a clear night, the [ land / water ] will cool down more quickly.  

(2)

Circle one.

13. Explain in no more than two sentences the effect of this difference in heat capacity between land and water on seasonal changes experienced in coastal cities (e.g., Seattle) versus inland cities (e.g., Spokane).




(2)

14.  If the oceans covered 99% of the earth’s surface (rather than 71%), would the global climate be [ more / less ] extreme?  Circle one.




(4)


Explain.

Part C: Water as a Solvent
15.  Water is saturated with respect to a substance if it can no longer dissolve any more of that substance at a particular temperature.  If you had a solution of sodium chloride that was saturated, what would happen if you added more salt to the solution?
   (5)

16.  What would happen if you cooled the saturated solution?
(4)

17.  If the dissolved substance were a gas (like oxygen) instead of a salt, how would changing the temperature affect the solubility?
(6)

