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“The Speed of Light

Many attempts to calculate the speed of light have been attempted throughout history.
Galileo, Olaus Roemer, Armand Fizeau, Jean-Bernard Foucault, and Albert Michelson
were the main contibutors. The speed of light for vacuum or air is :

c=3x10°m/s
The speed of light for other materials is less as shown below:

Speed of Light Problems
Usev=d/t 1 light year = 9.46 x 10**m .
1AU=1.50x10"m 1 parsec = 3.26 light years or 3.09 x 10"m

Show all your work!
1. How long would it take for light to travel 3.00 x 10° metres?

2. How long does it take light to travel from the sun to the Earth if the distance to the sun is 1.49 x 10"'m?
3. How far away is a star if it takes its light 12.5 years to reach the Earth?
4. Mercury is 5.79 x 107km from the sun. How many AU is this distance? [Hint: change km to m}

5. The star Vega is 8.1 parsecs from the Earth, If we could travel at the mﬁaoa of light, how long would it
take to make a round trip to Vega?

6. It takes light 1.25 x 10° hours to reach the Earth from a star. How far away is the star?
7. Ittakes light 4369 days to reach the Earth from ¢ Ceti. What is the distance to this star in parsecs?

8. How long does it take light to reach us from  Indi, a star that is 7.10 x 10° AU from Earth?
The Nearest Stars Page 1 of 1

The Nearest Stars
Name o.ﬂ_w.“oo mﬂﬂﬂu_ RA. Dec. ._muﬁ_qs_ﬂﬁv
Proxima Centauri 42 M5V 1430 6241 6x 105
Alpha Centauri A 43 G2V 1433 6050 15
Alpha Centauri B 43 KOV 1433 6050 0.5
Barnard's Star 8.0 Mav 1757 +04 33 4x104
Wolf 359 (Gliese 406) 7.8 M6V 1056 +0703 2x10°5
Lalande 21185 (HD 95735) 8.2 M2V 1104 +3602 5x103
Luyten 726-8 A 86 M5V 0138 -1758 6x105
Luyten 726-8 B (UV Ceti) 86 M6V 0138 -1758 4x105
Siius A 86 AV 0645 -1643 24
Sirius B 86 WD 0645 -16843 3x103
Ross 154 (Giiese 729) 9.6 M4V 1850 -2349 5x 104
Ross 248 (Gliese 905) 10.3 M6V 2342 +44 12 1x104
Epsilon Eridani 10.7 K2v 0333 -0927 0.3
Ross 128 (Gliese 447) 10.8 MaV 1148 +0049 3x104
Luyten 789-6 A? 11.1 M5V 2230 -1520 1x104
Luyten 789-6 B 1.1 - 2239 -1520 -
Luyten 789-6 C 1.1 - 2239 -1520 -
BD +43 44 A (Gliese 15 A) 11.3 M1V 0018 +4461 6x103
BD +43 44 B (Gliese 15 B) 1.3 M3V 0018 +4461 4x104
Epsilon Indi 11.3 KSV 2203 -5647 0.14
61 Cygni A 1.3 K5V 2107 +3845 0.008
61 Cygni B 1.3 KIV 2107 +3845 0.004
BD +59 1915 A (Gliese 725 A) 114 M3V 1843 45037 0.003
BD +59 1915 B (Gliese 725 B) 1.4 M4V 1843 +5937 0.002
Tau Ceti 11.4 G8Y 0144 -1556 0.45
Procyon A 11.4 FSIV 0739 +0513 7.7
Procyon B 11.4 WD 0739 +0513 6x104
CD -36 15693 (Locaille 9352) 15 M2V 2306 -3552 0.01
GJ 1111 (G51-15) 1.8 M7V 0829 +2647 1x10%
GJ 1061 120 M5V 0336 -4430 8x10-5
Luyten 725-32 (YZ Ceti) 122 M5V 0112 -1804 3x104
BD +5 1668 (Gliese 273) 12.3 M4V 0728 +0517 0.001
CD -39 14192 (Gliese 825) 126 MOV 2117 -3852 0.03
Kapteyn's Star 12.6 MoV 0511 -44 56 0.004

Source: Fraknoi, MorTison, and Wolff, Appendix 10,
1 Stare in Luyten 789-8 system too close together to determine parameters separately
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“The Speed of Light

Many attempts to calculate the speed of light have been attempted throughout history.
Galileo, Olaus Roemer, Armand Fizeau, Jean-Bernard Foucault, and Albert Michelson
were the main contibutors. The speed of light for vacuum or air is :

c=3x10°m/s
The speed of light for other materials is less as shown below:

Speed of Light Problems
Usev=d/t 1 light year = 9.46 x 10**m .
1AU=1.50x10"m 1 parsec = 3.26 light years or 3.09 x 10"m

Show all your work!
1. How long would it take for light to travel 3.00 x 10° metres?

2. How long does it take light to travel from the sun to the Earth if the distance to the sun is 1.49 x 10"'m?
3. How far away is a star if it takes its light 12.5 years to reach the Earth?
4. Mercury is 5.79 x 107km from the sun. How many AU is this distance? [Hint: change km to m}

5. The star Vega is 8.1 parsecs from the Earth, If we could travel at the mﬁaoa of light, how long would it
take to make a round trip to Vega?

6. It takes light 1.25 x 10° hours to reach the Earth from a star. How far away is the star?
7. Ittakes light 4369 days to reach the Earth from ¢ Ceti. What is the distance to this star in parsecs?

8. How long does it take light to reach us from  Indi, a star that is 7.10 x 10° AU from Earth?
The Nearest Stars Page 1 of 1

The Nearest Stars
Name o.ﬂ_w.“oo mﬂﬂﬂu_ RA. Dec. ._muﬁ_qs_ﬂﬁv
Proxima Centauri 42 M5V 1430 6241 6x 105
Alpha Centauri A 43 G2V 1433 6050 15
Alpha Centauri B 43 KOV 1433 6050 0.5
Barnard's Star 8.0 Mav 1757 +04 33 4x104
Wolf 359 (Gliese 406) 7.8 M6V 1056 +0703 2x10°5
Lalande 21185 (HD 95735) 8.2 M2V 1104 +3602 5x103
Luyten 726-8 A 86 M5V 0138 -1758 6x105
Luyten 726-8 B (UV Ceti) 86 M6V 0138 -1758 4x105
Siius A 86 AV 0645 -1643 24
Sirius B 86 WD 0645 -16843 3x103
Ross 154 (Giiese 729) 9.6 M4V 1850 -2349 5x 104
Ross 248 (Gliese 905) 10.3 M6V 2342 +44 12 1x104
Epsilon Eridani 10.7 K2v 0333 -0927 0.3
Ross 128 (Gliese 447) 10.8 MaV 1148 +0049 3x104
Luyten 789-6 A? 11.1 M5V 2230 -1520 1x104
Luyten 789-6 B 1.1 - 2239 -1520 -
Luyten 789-6 C 1.1 - 2239 -1520 -
BD +43 44 A (Gliese 15 A) 11.3 M1V 0018 +4461 6x103
BD +43 44 B (Gliese 15 B) 1.3 M3V 0018 +4461 4x104
Epsilon Indi 11.3 KSV 2203 -5647 0.14
61 Cygni A 1.3 K5V 2107 +3845 0.008
61 Cygni B 1.3 KIV 2107 +3845 0.004
BD +59 1915 A (Gliese 725 A) 114 M3V 1843 45037 0.003
BD +59 1915 B (Gliese 725 B) 1.4 M4V 1843 +5937 0.002
Tau Ceti 11.4 G8Y 0144 -1556 0.45
Procyon A 11.4 FSIV 0739 +0513 7.7
Procyon B 11.4 WD 0739 +0513 6x104
CD -36 15693 (Locaille 9352) 15 M2V 2306 -3552 0.01
GJ 1111 (G51-15) 1.8 M7V 0829 +2647 1x10%
GJ 1061 120 M5V 0336 -4430 8x10-5
Luyten 725-32 (YZ Ceti) 122 M5V 0112 -1804 3x104
BD +5 1668 (Gliese 273) 12.3 M4V 0728 +0517 0.001
CD -39 14192 (Gliese 825) 126 MOV 2117 -3852 0.03
Kapteyn's Star 12.6 MoV 0511 -44 56 0.004

Source: Fraknoi, MorTison, and Wolff, Appendix 10,
1 Stare in Luyten 789-8 system too close together to determine parameters separately
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