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Factor-Label Conversions
Use the factor-label conversion method to answer the problems on this sheet. I
should see in each problem a string of factors being multiplied together, like in
the example below. Some problems use unusual units, and will supply the information needed to convert
with them, but most use units of Mass, Distance, or Time.

Mass is a measurement of how much stuff there is in something; it is closely related to weight. When we
measure mass on a scale, the number that we find is in grams (g). In most physics problems, we want to use
kilograms (kg) to measure mass instead. One kilogram is equal to a thousand grams.

Time is used to measure how long something takes to happen. There are sixty seconds (s) in a minute
(min) and sixty minutes in an hour (h).

Distance is used to measure how far apart two things are. You should be comfortable working with
millimeters (mm), centimeters (cm), meters (m), and kilometers (km). A "meter stick" is one meter long;
it is marked off in centimeters, with one hundred centimeters in one meter.

Example: If a centipede can run at a speed of 5 cm / s, how many meters can it travel in an hour?

Notice that the units are still of the same type: distance divided by time. We just changed what units we
used to measure each.

. 1 It takes Mr. Z. 540 minutes to do the homework for one of his college classes. How many hours is
that?

. 2 A basketball net is 310 cm above the ground. What is that in m?

. 3 A full water bottle has a mass of about .5 kg. What is that in g?

. 4 Your web browser tells you that it will take 840 seconds to download a particular game. How long is
that in minutes?



. 5 Suppose you make a stack of twenty three CDs. If each is one millimeter tall, how tall is the stack...
. 1 In millimeters?

. 2 In centimeters?

. 3 In meters?

. 6 A sheet of paper has an area of 600 cm2. What is that in mm2?
Hint: you have to cancel out two cm's, so you need to multiply by two factors.

. 7 A typical paperback book has a mass of 300 g. Show how to convert 5 books into kg by factor-label.
Hint: The first sentence in this problem gives you a conversion factor from books to g.

. 8 Challenge 1: The momentum of a fast-moving Cheerio is 3 kg m / s. What is this in g cm / s?

. 9 Challenge 2: Dealing with a scale on a map or drawing is a conversion problem as well. In the
picture below, the scale says that the length of two squares represents a meter.
a) What is the conversion factor from grid lengths to m?

b) What is the area of the shape in square grid lengths?

c) What is the area this represents in m²?

Answers: 1) 9 h 2)* 3.1 m 3) 500 g 4) 14 min 5) 23 mm, 2.3 cm, .023 m 7) 60,000 mm² 8) 1.5 kg 9) 300,000
g cm / s 10) 1 m / 2 grid lengths, 32 (grid lengths)², 8 m².


