LIGHT LAG
Teaching Guidelines

Subject: Mahemdics
Topics: Algebra, Fractiond exponents
Grades. 8-12

Concepts:
Fractiona exponents

Knowledge and Skills
Can solve complex, mullti-gep problems
Can solve equtions involving fractiond exponents

M aterials None

Procedure Theinvestigation is best done by sudents working individudly or in teems of 2.
Didribute the handout and ensure that Sudents understand the question.

To cary out the task, Sudentswill firgt have to determine the vaue of k in the given equition.
They can do that by plugging in the known vaues for asatdlite in geosynchronous orbit (t =
24, d = 26,240)—hbut they will need to remember that the distance of ageosynchronous
sadlite from the center of the earth is 4000 miles gregter than the dislance to the surface of
the Earth.

Oncethey know k, they can find the digance from the satdllite to the center of the Earth for
each given duration, but then they will nead to remember to subtract 4000 milesto deternine
the digtance to the surface of the earth, before dividing by the speed of light to get the light

lag.
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FUTURES

From Chief Engineering Oficer

To: Engi neering Team #3

Regardi ng: Light Lag

As you know, one of the disadvantages of the
geosynchronous orbit is the signal delay that

we get when a satellite is 22,240 mles away
fromthe surface of the earth.

G ven that the speed of light is around 186,000 m | es per second, we
end up with a delay of around a quarter of a second fromthe tine a
signal is sent up to the satellite to the tinme it is received by an
antenna back here on earth.

| would Iike to take a | ook at what would happen with satellites in
other orbits. What if, for exanple, we had a satellite which orbits
in 12 hours? Wuld the light lag be half as much, or sonething
different?

Pl ease work out the nunbers for the chart below. Keep in mnd that
the relationship between a satellite’ s tinme duration of orbit (t)
and its distance fromthe center of the earth (d) is given by this
equat i on:

t = kal32

Duration of orbit Li ght | ag

24 hours .24 seconds
18 hours
12 hours

8 hours

6 hours

3 hours

2 hours

Be sure to double check your answers—+'mtaking this data to the
Board of Directors nmeeting next week.

--Guglielnm

Copyright © The FUTURES Channel, 2000. Permission is granted to transmit and copy this document for educational purposes so long asit is not
atered and not sold. No page of this page which is not the entire page may be copied or transmitted in any form, physical or electronic, for any
purpose, without express written permission from The Futures Channel.

-1- Light Lag



