Extension

Have students list powers for
each base from 2 to 9 and look
for patterns in the final digits.
Invite them to use these pat-
terns to answer the following
questions and then create and
answer similar questions of
their own.
() What is the last digit in the
standard form of 21097
(b) What are the last three
digits in the standard form
of 5327

Enrichment

Through research, students
could find out about some of
the jobs done by genetic engi-
neers. They might search for
resources on the Internet, look
through related periodicals, or
contact a university department
of biomedical engineering or
agriculture for more informa-
tion. Help might also be avail-
able from a pharmaceutical

company. Have students present

their information in a class
report.

Students might be interested in
finding out about uses of bacte-
ria in the field of biotechnolo-
gy. Since the discovery that bac-
teria can be used as host cells to
introduce DNA from one
organism into another, many
important discoveries have

been made, including: new ways
to produce substances such as
insulin and interferon; altered
types of bacteria that can
decompose garbage more effi-
ciently, including some that can
break down oil slicks; a more

effective method of processing
cheese; a method of converting
corn stalks and sawdust into
sugar; methods of altering food
crops to dramatically increase
production; a spray made with
genetically altered bacteria that
protects plants from light frost.

A science instructor may be
able to help you direct students
to useful sources of informa-
tion. Students could also con-

tact a university department of
biomedical engineering or
agriculture.

The Examples menu picture
introduces the googol. Ask stu-
dents to investigate other
names for large numbers, such
as the googolplex or 10 raised
to the power of one googol
(10googol).

Summing Up

To summarize the three exponent laws you have just learned,
drag the items to fillin the appropriate cells of the chart.
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Exomples

Big Numbers

The number 10'°° (the digit 1 followed by 100 zeros)
is a googol. The googol was first introduced by the
mathematician Edward Kastner after it was used by his
nine-year-old nephew.

Astronomers are used to working with very large
numbers. The picture shown here was taken by the
Hubble space telescope while in orbit around the earth.
Our galaxy, the Milky Way, has about 10" stars.

This photo shows hundreds of other galaxies outside
our own, each with billions of stars.

The distance that the telescopes can see is considered to
be about one tenth of the diameter of the universe. There
are estimated to be about 10" 'galaxies. This means there
are about 10" x 10'' = 1022 stars in the universe.
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