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Big and Small
When we talk about how "big" or "small" a number is, we don't care about what
number it is exactly; we only care about whether it's something in the thousands, or
in the hundred billions, or whatever place it happens to be in. In other words, only the power of ten, in
scientific notation, matters when we are trying to gauge how big a number is.

In general, if you have a number and you want to round it off to a power of ten, you should round up if its
starting digits are greater than 3.16, and down otherwise. This is because √10 = 3.16. So, I would round off
400 to 103, but I would round off .02 to 10-2.

. 1 Estimate each of the following as a power of 10.
a) 3,170,000

b) .00078

c) 22

. 2 This gives us a quick way to estimate the size of fractions as well. We just rewrite both the top and
the bottom as powers of ten, and then divide, subtracting the bottom exponent from the top. Estimate
the following as powers of ten.
a) 20,975 / 1765

b) 12 / 164,013

c) 4,610,461 / 8,562,192

. 3 If you are looking at a long calculation and you want to know roughly how big the answer is, round
off all your numbers to powers of ten, and then just multiply these powers of ten by adding and
subtracting the exponents. In the problems below, first rewrite the problem using just powers of 10,
and then give the estimated answer.



Powers of ten can also be useful in estimating some number that it impossible to calculate exactly. For
example, suppose that someone asked you how many piano tuners there are in New York. You might think
about the problem like this:

There are about 10 million people in New York. 107

Perhaps 1 in 100 people owns a piano. × 10-2

A single piano tuner can probably keep 1000 pianos in tune. × 10-3

Multiplying the factors together, I find that there are about 105 pianos needing tuning, and hence about 102

piano tuners.

This sort of estimate is used very often by people who are trying to figure out how to design the systems
that supply the residents of a city with their various needs. In the following problems, estimate the various
amounts, then combine them to get an estimated answer. Don't worry about looking up the real numbers;
you can just make rough guesses based on general knowledge.

. 4 How many pounds of food do the citizens of Boston consume in a year?

a) Estimate the population of Boston, as a power of 10.

b) Estimate the weight of the food you eat in one day.

c) Estimate the number of days in a year.

d) Answer the question. 

. 5 How many gallons of water are used by the people of Massachusetts every day?

a) Estimate the number of people in Massachusetts.

b) Estimate how much water a person uses each day.

Running a faucet: 3 gallons per minute
Shower: 7 gallons per minute
Toilet: 5 gallons per flush
Clothes washer: 40 gallons per load
Dishwasher: 15 gallons per load

c) Answer the question.


