Chemistry
Practice Conversion Problems

1.  A 10% sodium hydroxide solution has a density of 1.11 g/mL.  What volume in liters will 2280 g of the solution have?


The only way to get from the mass to the volume is to use the density as a conversion:

[image: image1.wmf]2280 g1 mL1 L

 = 2.05 L

1.11 g1000 mL


2.  A stack of 500 sheets of paper measuring 28 cm X 21 cm is 44.5 mm high and has a mass of 2090 g.  What is the density of the paper in grams/mL?

Density is mass/volume. We are given the mass, we just need to find the volume. Volume we know is length times width times height. We also know that cm3 is mL. The only wrinkle here is that one of our dimensions is in mm and we need to turn it into cm. 

[image: image2.wmf]44.5 mm1 m100 cm

 = 4.45 cm

1000 mm1 m


Now we can find the volume:  (28 cm)(21 cm)(4.45 cm) = 2616.6 cm3
Use the volume to find density:
D = 
[image: image3.wmf]3

2090 g

2616.6 cm

 = 0.799 g/cm3
3.  A hose delivers water to a swimming pool that measures 9.0 m long by 3.5 m wide by 1.75 m deep.  It requires 97 hours to fill the pool.  At what rate in liters per minute will the hose fill the pool?

We’re looking for volume over time. We’ve got a time, but we need a volume. Again we’ll multiply length times width times height. We’ve got to worry about units, though. Multiplication will get us to m3, but we need liters. We’ll use the idea that cm3 = mL, and that will let us get from m3 to L. 
(9.0 m)(3.5 m)(1.75 m) = 55.125 m3
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55.125 m100 cm100 cm100 cm1 mL1 L

 = 55125 L

1 m1 m1 m1 cm1000 mL


Now we’ll convert hours to minutes:


[image: image5.wmf]97 hours60 minutes

 = 5820 minutes

1 hour


Dividing will get us liters per minute:

55125 L/5820 minutes = 9.5 L/min
4.  A roll of transparent tape has 66 m of tape on it.  If an average of 5.0 cm of tape is needed each time the tape is used, how many uses can you get from a case of tape containing 24 rolls?
First, we’ll figure out how many meters on all 24 rolls, then convert that into centimeters. We can then divide by the number of centimeters per use.
(66 m/roll)(24 rolls) = 1584 meters
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1584 meters100 cm1 use

 = 31680 uses = 3.2 X 10 uses

1 meter5.0 cm


5.  The radioactive decay of 2.8 g of plutonium-238 generates 1.0 joules of heat every second.  Plutonium has a density of 19.86 g/cm3.  How many calories (1 cal = 4.184 J) of heat will a rectangular piece of plutonium that is 4.5 cm X 2.05 cm X 15 cm generate per hour?

This one is a little complicated, but it’s really just a bunch of conversions. Just remember the 2 rules of dimensional analysis: the top and the bottom have to be equal, and the units all have to cancel. Start converting and keep going until you get to the answer.
4.5 cm X 2.05 cm X 15 cm = 138.4 cm3
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138.4 cm19.86 g1.0 Joules/sec1 calorie

 = 234.6 cal/sec

1 cm2.8 g4.184 J
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234.6 cal60 sec60 minutes

 8.45 X 10 cal/hour

sec1 minute1 hour

=


6.  A new landfill has dimensions of 2.3 km X 1.4 km X 0.15 km.  If 250,000,000 objects averaging 0.060 m3 each are placed into the landfill each year, how many years will it take to fill the landfill?

Let’s get the volume first:

(2.3)(1.4)(0.15) = 0.483 km3
We’ve got to convert this into m3 so we can use the average volume:
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0.483 km1000 m1000 m1000 m

 = 4.83 X 10 m

1 km1 km1 km


(250,000,000 objects/year)(0.060 m3/object) = 1.5 X 107 m3/year
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4.83 X 10 m1 year

 = 32.2 years

1.5 X 10 m
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