CHEM 111  HOMEWORK            
 
Name_____________________________

Class 3, Density

3  Questions on Final Exam 

1.
Look at your periodic table of elements.  Based on density, see if you can determine which element is used to produce each of the following products.


Golf club:
Chromium
Molybdenum
Titanium


Airplane:
Nickel
Tungsten
Aluminum


Racing Bicycle:
Iron
Carbon
Copper


Sports Car Wheels:
Magnesium
Silver
Cobalt

2.
A new penny has a mass of 2.49 g and a volume of 0.349 cm3.  What element are new pennies made of?

3.
A block of metal has a volume of 8.00 in3 and weighs 1.88 pounds.  What is the metal's density?  What metal might this block be made of?

4.
Calculate the volume in cm3 occupied by a sample of platinum having a mass of 4.13 kg. 

5.
Calculate the mass in grams of a 3.89 m3 volume of krypton.

6.
A piece of metal has the following dimensions:  0.618 mm, 2.36 x 102 m, and 9.2 cm.  If the metal was nickel, what would be its mass?

7.
The initial water level in a 100 mL graduate is 29.7 mL.  After a 23.8 gram gemstone is added to the graduate, the water level is 36.6 mL.  What is the volume of the gemstone?

8.
Mercury is a liquid at room temperature.  Pick three solid elements that would float when placed in mercury and three solid elements that would sink when placed in mercury.

9.
If the density of air is 1.29 g/L, pick three gaseous elements that if placed in a balloon would cause the balloon to rise in air.  Give three gaseous elements that would cause the balloon to sink in air.

10.
Calculate the mass of air in your bedroom at home. (1m3 = 1000 liters)  Show your work.
11.
Put the following elements in order of least dense to most dense.


oxygen, boron, lithium, radon
12.
An irregular chunk of metal weighing 146.3 g was placed in a graduated cylinder containing 45.6 ml of water.  The water plus the metal made a total volume of 60.6 mL.  Using your periodic chart, determine what metal this chunk could be made of.
13.
If your blood has a density of 1.05 g/ml, how many pounds would you lose if you donated exactly one pint of blood?

14.
A sheet of aluminum foil measures 20.5 cm x 19.7 cm, and has a mass of 1.182 grams.  What is the thickness of the foil?

15.
If a jet needs 15,500 kg of fuel, how many liters is this?  (See attached story)  

16.
"A pint is a pound the world around," is an old saying.  What is the density in g/ml of a substance for which 1 pint = 1 pound exactly?

17.
A 2.50 liter container is completely filled with bromine.  If the container with the bromine weighs 9314.2 grams, how much does the empty container weigh?

18.
If you wanted to make a fake gold bar.  How would you do it?

19.
(Challenge Problem)
An Amazon tribesman is using two cylindrical logs lashed together to get across the river.  The logs are made out of mahogany (density = 0.45 g/cc), and are 3.4 meters long and 39 centimeters in diameter.  If the tribesman has a mass of 65 kg, how many kg of cargo can he carry and not have any of his body parts exposed to piranhas?  (Hint: The volume of a cylinder can be calculated using  V = πr2h)

20. (2nd Challenge Problem!!)  An irregular piece of plastic floats in water.  How would you be able to measure its density?  
From: http://www.cheresources.com/flightzz.shtml

On July 23, 1983 Air Canada Flight 143 was en route to Edmonton from Montreal when something went terribly wrong!  A panel light blinked accompanied by a warning buzzer indicated that there was a problem with the left forward fuel pump.  The pilot hoped that it had simply failed since normal flight would still be possible.  But a few seconds later, his worst fear was confirmed.  A second pump in the left wing was also failing.  This almost certainly meant that the tanks were running out of fuel while cruising at 26,000 feet!  So that we can get to the heart of the problem, I'll tell you that thanks to an incredibly skilled pilot, all 61 passengers and crew survived the crash landing.

The nagging question is: "How in the world does a jet run out of fuel at 26,000 feet?"  Firstly, there was no fuel leak or other engine malfunction.  The hard truth is that the ground crew simply did not put enough fuel into the plane before it departed.  Let's see how this happened!

1.  A maintenance worker found that the fuel gauge did not work on ground inspection.  He incorrectly assured the pilot that the plane was certified to fly without a functioning fuel gauge if the crew checked the fuel tank levels.

2.  Crew members measured the 2 fuel tank levels at 62 cm and 64 cm.  This corresponded to 3758 L and 3924 L for a total of 7682 L according to the plane's manual.  (Notice that the Canadian government was introducing the metric system nationwide)

3.  The ground crew knew that the flight required 22,300 kg of fuel.  The problem they faced was with 7,682 L of fuel on the plane, how many more liters were needed to total 22,300 kg of fuel?

4.  One crew member informed the other that the "conversion factor" (being the fuel density) was 1.77.  THE CRUCIAL FAULT BEING THAT NO ONE EVER INQUIRED ABOUT THE UNITS OF THE CONVERSION FACTOR.  So it was calculated that the plane needed an additional 4,917 L of fuel for the flight.

What the ground crew did

7,682 L x 1.77 = 13,597 kg of fuel on board

22,300 kg needed - 13,597 kg on board = 8,703 kg to be added

8,703 kg / 1.77 = 4,916 L of fuel to be added

The metric changeover in Canada should have been accompanied by further education on the airline's part.  The "conversion factor" of 1.77 was actually the fuel's density in pounds per liter, not kilograms.  The fuel's density in kilograms per liter is 0.803.

What the ground crew should have done

7,682 L x 0.803 kg/L = 6169 kg of fuel on board

22,300 kg needed - 6,169 kg on board = 16,131 kg to be added

16,131 kg / 0.803 kg/L = 20,163 L of fuel to be added

By not accounting for the units in the density of the fuel, the ground crew added 4,916 L of fuel to a plane that needed 20,163 L of fuel and nearly killed over 60 people!  Still think units aren't really important???
