Powers of ten

We will be using very large numbers and very small numbers. In order to
do calculations it is advisable to write the products or divisors using powers of
ten. If A=ecx 10Y, B=dx 10Y, C = AB, D = A/B,

C = ed x 10(21Y) (1a)
D= x10l7Y) (1b)

Suppose we use as an example the gravitational force on a 100kg person due to
the earth. The distance of the person from the center of the earth is Re. For
this we use Newton’s law of gravity
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For m = 100kg, me = 5.98x1024 kg, Re = 6.385 m, G = 6.67x 10" 1L Nm2 /kg?.
We can write 100kg = 1.0 x 102145g7 thus

(6.67 x 5.98 x 1.0) x 10(—114+2442)

r= 6.382 x 10(6+6) (3)
~39.89 x 1019 (3b)
40.70 x 1012
_ 39891010 (30
T 40.70 1012
F =098 x 10°N (3d)

For any other solar system object use the minimum distance between the earth
and the planet,
Rep = |Re — Rp (4)



