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METRIC CONVERSIONS
Question: Perform the following unit conversions. Show your work including the conversion you use. Write your answer in scientific notation. 
1) 156,000 centimeters to meters


1,560 in scientific notation format is 

2)  micrometers to meters

Therefore,  meters

3)  grams to kilograms

Therefore,  grams =  kilograms
4)  seconds to nanoseconds

Therefore, seconds = 
Imagine you type the last calculation into your calculator. Your calculator returns What happened? What should you do?
The value is presented in scientific notation. This specific format is intended to conveniently represent the value, which is definitely too small to be represented in decimal form. However, if it found desirable to represent the value in decimal format, then the following conversion may be used;
 = 0.0000000000418
Try these Calculations using the scientific notation key on your calculator;
A.  = 3.2045EXP3 * 3.107EXP2 = 995638.15 = 
B.  
C.  = (5.15 EXP 11) ÷ (1.036 EXP 7) = 49710.424710424710424710424710425 = 
D.  )= 1.9969 EXP (-4) 2.095 EXP (-6) = 9.5317422434367541766109785202864 
Return to Question 4 and round each answer to the correct number of decimal places
A.   rounded off to 3 decimal places = 
B.  rounded off to 3 decimal places = 
C.  rounded off to 2 decimal places = 
D. 9.5317422434367541766109785202864 to 3 decimal places = 
Perform the following unit conversions. Show your work, including the conversion(s) you use. Write your answer in scientific notation. 
1) How wide is Atlantares in Solar diameters? 
Sun’s diameter = 
Atlantares’ diameter = 
In this case, 1 solar diameter = 
Therefore, Atlantares’ solar diameters = solar diameters
2) Atlantares is one of the largest stars known. Does your answer to question 1 make sense? Explain yoru reasoning.
The answer in question one makes sense; it clearly indicates that Atlantares’ diameter is much larger than the sun’s diameter. In particular, the answer reveals that Atlantares’ diameter is  or (880) times larger than the sun’s diameter. 
3) What is Sirius’ mass in solar masses? 
Sun’s mass = 
Sirius’ mass = 
In this case, 1 solar mass = 
Therefore, Sirius’ solar mass =  =  = 
4) Sirius’ mass is larger than the sun’s mass. Does your answer to question 3 make sense? Explain your reasoning.
The calculation makes sense; the value obtained is greater than 1, meaning that Sirius’ mass is greater than at least 1 solar mass. Therefore, Sirius’ mass is larger than the mass of the sun. 
5) One of the most distant objects so far is 30 billion light years away from the sun. Convert this distance into gigaparsecs. 
1 gigaparsec = 
1 parsec = 
30,000,000,000 light years into parsecs first;
If 1 parsec = 3.26 light-years, then =  =  parsecs
Converting   parsecs into gigaparsecs;
If 1 gigaparsec = , then  parsecs =  = 9.2 gigaparsecs
6) How many seconds old is the universe?
Current age in years =  years
Converting age into days first (Assumption: 1 year = 365 days)
1 year = 365 days
Therefore,  years =  
=  days
Converting  days into hours;
1 day = 24 hours
Therefore,  days =  
=  hours
Converting  hours into seconds;
1 hour = 36000 seconds
Therefore,  hours =  =  seconds 
=  seconds
NEWTON’S FORM OF KEPLER’S THIRD LAW
1) What is the mass of the sun in solar masses? Show your calculation.
Using the Newton’s form of Kepler’s Third Law given by  where a is the number of Astronomical Units (AUs) and P is the orbital period.
The sun is orbited by the earth, hence 1 orbital period is equivalent to 1 earth-year.
The distance between the earth and the sun is equivalent to 1 AU
Thus;
Mass =  = 1 solar mass
2) Two stars orbit one another at a distance of 18 billion kilometers with a period of 2770 days. Convert the distance to AU (1AU = 150 million kilometers) and the orbital period to years. Then calculate the total mass of the binary star system in solar masses. Show your calculations. 
Converting distance to AU
1 AU = 150,000,000 km = 
18,000,000,000 km = 
Converting  to AU;
 km =  = AU
Converting orbital period to earth-years;
365 days = 1 earth-year
2770 days =  = 7.6 earth-years
Determining solar mass of binary system;
Mass of the stars =  =  =  = 29916.9 
=  solar masses
3) Your answer to question two provides the total mass of the binary star system. If the two stars are known to be main sequence stars, what additional information could be used to predict the individual masses of each star? 
Min sequence stars have masses that are neither too large nor too small. The main sequence diagram is a plot of luminosity (y-axis) against surface temperature (x-axis). On the diagonal line plotted, mass is directly proportional to luminosity but inversely proportional to surface temperature. Therefore, determining the masses of the individual stars requires a knowledge of each star’s surface temperature and luminosity. 
WAVE RELATION
4) Solve the equation above for frequency. Show your calculation.



Cancelling out 
5) Use your equation above to calculate the frequency of a wave with a wavelength of 21 centimeters. The speed of light (c) is . What is the unit of your answer? In what part of the spectrum is this wave? Show your calculation and round your answer appropriately. 
Using the equation above, 
But c =  and 
First, converting wavelength into meters;
100cm = 1m
21cm =  = 0.21m
Hence f =  =  Hz
	 = Hz
	= 1.4 GHz
This wave belongs to radio spectrum whose bandwidth falls between 3Hz and 3000Ghz and wavelength falls between 1 mm and 100,000 Km. The frequency (1.4Ghz) and wavelength (0.21m) of the wave perfectly meet the requirements for placement of the wave in the radio spectrum. 

