LESS ON

Calculators can display numbers only upto a
certain number of digits. For many calculators,
ten digits is the limit.

1. What is the limit for your calculator?

2. What is the smallest power of 2 that forces
your calculator into scientific notation?

On many calculators, the answer to problem 2
is 2% which, according to the calculator, is
equal to

(1717986918 '] or [1.717986918E10].

The expression on the left does not mean
1.717986918', even though that’s what it
fooks like. It is just calculator shorthand for
1717986918 « 10'"°. The actual value is
17179869184, which is too long to fit, so the
calculator gives the approximate value of
17179869180, expressed in scientific notation.
(For a number this large, this represents a very
small error.)

3. Which power of 2 is displayed as
12.814749767E14] ?

4. Find a power of 4 and a power of 8 that
are also displayed as [2.814749767514] .

5. Find powers of 3,9, 27, and 81 that are
displayed in scientific notation, in the form
_e1ovar possible, find more than
one solution for each number.

There are three ways to enter numbers in sci-
entific notation into your calculator, For exam-
ple, to enter 2 - 10°, you can key in 2

10 |A]3,0r2 3, or (depending on the
calculator) 2 |[EE|3, or 2 3. We will refer
to this last key as .
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Using Scientific Notation

6. Try all the methods listed that are
available on your calculator. In each case,

the calculator should respond with {2000
after you press E] or | ENTER|.

7. &= Explain the purpose of the |A| and
keys. How are they different?

The table shows the ten brightest objects in the
sky, and their average distances from Earth, in
miles. (The objects are listed in order of aver-
age brightness as seen from Earth.)

Distance

Sun 9.29(107)
Moon ' m2".“39(1 05)
Venus 9300107
Jupiter 4.84(10%
Sirius 5110107
Canopus 5.76(10'
Arcturus 21210
Mars 1.42¢10%
Vega 1.59(10"
Saturn 8.88(10%)

8. If you were to divide the objects into two
groups, based only on the value of the
exponents of 10, what would be in each
group? What is the actual significance of
the two groups?
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7.10

For each pair of objects given in problems
9-13, answer questions (a) and (b). If an
answer is greater than 10,000, give it in scien-
tific notation,

a. The second object is how many miles
farther from Earth than the first?

b. The second object is how many times as
far from Earth as the first?

9. The Moon, Venus
10. The Moon, Saturn
11. The Sun, Sirius

12. The Sun, Canopus

13. Sirius, Canopus

14. Convert these numbers to ordinary deci-
mal notation and add them without a
calculator.

a. (4+10") + (5 10%
b. (40 10% + (5 - 105

15. @ Compare the two computations in
problem {4. Which would have been easy
to do without converting to ordinary deci-
mal notation? Explain.

& MULTIPLICATION AND
EXPONENTS

21.

. In each of problems 17-20, ook for a
relationship between your answer and
the original numbers. How could you
have obtained your answer without con-
verting from scientific notation?

b. Explain a shortcut for multiplying and

dividing numbers in scientific notation.

Include an explanation of what happens

to the exponent of 10.

faie}
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Without a calculator it is not easy to add and
subtract in scientific notation. One way is to
revert to ordinary decimal notation. Another is
to write the two quantities with a common
exponent for 10, as was done in problem 14b.

16. Add or subtract.

a. 62-10°+5-10°

b. 6.2-10° — 5. 10°

c. 6.2+10° +5-10°

d. 62-10° —5-10°
Without a calculator it can be tedious to multi-
ply and divide large numbers. However, if the

numbers are written in scientific notation it is
easy to estimate the size of the answer.

For the following problems, 17-20:

a. Convert the numbers to ordinary deci-
mal notation.

b. Multiply or divide.
¢. Write your answers in scientific notation.

17. (3-10% - (6 - 107
18. (3- 100+ (6 - 10°)
19. (6 - 10% + (3 - 10%)
20. (3-10% = (610

22. (9 Does the shortcut, described in problem
21b, work for multiplying 3(2% by 5(2%)?
Explain, giving several examples of
this type.

PERFECT 5QUARE TRINOMIALS

23. All of these are perfect square trinomials.
Write each one as the square of a
binomial.

a. ¢’ + 2bexy + b
b. v* + 2xy + x°

c. v + 2by + b*

d. 0.25x% + 0.2x + 0.04
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