Appendix A: Math Review for Astronomy 101

1. Meazuring

We uzs the metric system (meter, kalogram, second) m astromomy. This system 15 z0 ruch eazier than the mches,
pounds, howurs we uze everyday that we're farly sure that you'll wash we all uzed it all of the fima!

Hera's a good example of how comvenient it 15 to measure 1n rllimeters (mm) and cenfimeters (cm) versus mches.

At tha left 1= an mage of the Fing Nebula (2 nezatrre of what 1z left of a3 ;um-like star). Measure
the ziza of the full nebula both mn the “longest™ direction and then i the “shortest™ direction. Eato
these two numbers to see how they compare. Now, measura the wadth of yust one part of the “ring™
part of the nebula (ust the torus) and the white dwarf (what used to be the core of a sun-like star).
How do these sizes compara? Izn't taking the ratio of & mm and 2 mm eazier than taking the ratio
of 332 and 1/167
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The standard 1z 1 metar:

1 kilometer = 1000 meters = 100 cenfimeters = 1000 meters = 1 000,000 micrometers = 1 000,000,000 nanometars
l m=0.001lm

lem=00lm

lmm=0001m=001cm

1 pn = 0000001 m

1 nm = 0000000001 o (107 m)

Hers are some practice math problems. If vou can do these problems, then vou should not have amyy difficulhies wath the
math m this class. If vou do have some difficulties workims through this exercize, then work with vour classmates and
vour 1A to refresh vour math sklls.

2. Scientific Notation

Comrvert these numbers between scientific and regular notation. Don’t forget the umts.
300,000 m's

0.000325 m

5.08% 107 ks
31536 % 107 zec

2. Practice canceling units. Units cancel just as vou would expect numbers to cancel.

= 3

. ., M m i o
Example: Sumphfy = =

m* x kg
Simphfy ————
mmﬂtfxmc

=mxm=m
m m
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m* 1
Smmphfy TR ; Temember ——— = 380
FH ,n'rsec‘ l,I"E-EE
MNow for the long (but not hard) cne:
et kg wmxsec

" kg (mfsec)xsec’

3. Multiplying and Dividing using Scientific Notation

When multiplying usmng scienhfic m:-hh-l:-n_ vou nead onby mulhply the mumbers “out front™ and then add the exponents.
Frample: multiply (3%10° b (2x10° |=6x10%* = 6x10™

Y our hurn-

Multiply the followms nm]:luer_-s, putting the product m correct scientific notation if necessary.
(6x10° |« (6210 | = 2.3%10° |x(1.5x10° | =

When driiding using scientific notation, you divide the numbers out front and subtract the exponent m the drvisor from
the exponent mn the dinidend.

.., Ax10° - . 4x10° ¥
Examples: divide =2x10"" =2x10" ; harder ome: —=2x10""" =2x10"
210" 2x107°

Y our turn-

[ r
L L . 1,000,000 =1,000 =
1.8x10° 2x107
4. More Practice

The distance between the Earth and the Sun 15 called the Astroncrical Uit It 12 approsamately 130,000,000 km. The
spead of heht 15 approxamately 300,000 kn'sec. How many seconds does 1t take for the hight from the Swum to reach
Earth?

Dunng the first 6 years of its operahion, the Hubble Space Telescope circled the Earth 37 (00 times. for a total of

1, 280,000,000 kn. Use scienhific notation to find the mumber of lalometars i one orbat.

It takez the Hubble Space Talescope about 50 nunutes to make one complate orbit. How fast 1z ot tranvelms?
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5. Just for Mathematical Enjoyment

1. How many cenfimeters are there m one knlometar?
a 100

b. 10400

e, 10,000

d. 100,000

2. The zverags distance from Earth to the sun 1= called
a lly

b. 1 mulhonkm

c. 1hlbonkm

d. 1 Astromommcal Uhnat

3. The sun 1=
a ac=tar
b. 1 AU from Earth.
c.  more than 100 times the diameter of Earth.
d. all of the above

4. The radius of the moon's orbit 1= about 335000 kom. This 1z about times larger than the radms of

3. 29 % 10 iz the same as
a 219 thousand
b. 250 thou=and

c. 2.5 mulbon

d. 29 mullion

_ 6 64.200,000,000 15 equal to
a 642x10

b. 642x1{0r

e. 642x 100

d 642x10"

7. In thiz diagram what 15 the diameter of Mercury?
about 160 ko Scale
about 1600 km —
about 16,000 ke
aboat 160,000 km Sl

B oo p

& 3.0x 10° times 1.5 x 10° 1= equal to
a 45=x10*

b. 45=x10"

e 20x10°

d 20=x10*



