Physics 103

General Astronomy

HW #1

Solution Set

For this assignment ONLY, you will receive full credit simply for attempting all problems.  If you need help, please come to office hours.  Full credit was given ONLY if most of the problems were attempted.  A mostly blank sheet received only partial credit.

From the book:

Prologue problems: 1,5, 9, 10

#1:

1000 = 103
0.000001 = 10-6
1001 = 1.001 x 103
1,000,000,000,000,000 = 1015
123,000 = 1.23 x 105
0.000456 = 4.56 x 10-4
3.16 x 107 = 31,600,000

2.998 x 105 = 299,800

6.67 x 10-11 = 0.0000000000667 (10 zeros)

2 x 100 = 2

(2 x 103) + 10-2 = 2000.01

(1.99 x 1030) ( (5.97 x 1024) = 3.33 x 105
(3.16 x 107) x (2.998 x 105) = 9.47 x 1012
#5

The moon makes a complete orbit (360 degrees) in about one month (27.3 days).

So, it moves 360/27.3 degrees in a day, or
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 degrees in one hour, or 33 arcminutes.

Divide by 60 to get 0.009167 degrees in a minute, or 0.55 arcminutes in a minute, or 33 arcseconds.

Divide by 60 again to get 0.55 arcseconds in one second.

The moon’s angular diameter is about 30 arcminutes.  To find out how long it takes the moon to move this far, divide distance by speed:
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#9

From page 19: 
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Since the angular diameters are the same, we have:
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Asking how many times larger than the moon is the sun is the same thing as asking what is: 
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Rearranging the formula gives: 
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#10

This is similar to #5.  The earth orbits the Sun in 365 days.  In that time it moves in a complete circle.  The radius of the circle is 150,000,000 km, so the circumference of the circle (the distance all the way around) is 2(r = 2(*(150,000,000 km) = 942,477,000 km = 9.2 x 108 km.  So, the earth travels 9.2 x 108 km in 365 days.  How far does it move in a day? 9.2 x 108 km / 365 days = 2.58 x 106 km/day

In an hour? 9.2 x 108 km / 365 days / 24 hours = 1.08 x 105 km/hour

Chapter 1 problems: 1, 3, 5, 6

#1

The question is asking for the linear size of something that appears to be one arcminute in angular size.  To answer this, you need to know how far away the object is and use the equation on page 19 (from problem 9 in the prologue).
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a) the distance to the moon is 384,000 km, so 
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b) the distance to the Sun is 150,000,000 km, so 
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c) the distance to Saturn at its closest approach can be found by first finding the distance between the Sun and Saturn at perihelion and subtracting the distance between the Sun and the earth.  Saturn’s distance at perihelion is given by 
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 from page 33.  Values for a and e come from table 1.1 on page 34.  
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  This is the distance from the sun to Saturn.  To get the distance from the earth to Saturn, we must subtract the sun-earth distance (1 AU), so the actual distance is 8.022 AU or 8.022 * 150,000,000 = 1,203,300,000 km = 1.2 x 109 km, so 
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#3

The time a trip takes is equal to the distance traveled divided by the speed.  The distance traveled is 0.7 AU x 2 (for a round trip) x 150,000,000 km (in an AU) = 2.1x108 km.  The speed is the speed of light, or 3 x 105 km/s (from the back of the book), so 
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#5

The period of the orbit is 76 years.  From Kepler’s 3rd law: 
[image: image16.wmf]P2=a3 where P is the period and a is the semi-major axis, we can find that a=18 AU.  If the semi-major axis is 18 AU, then the entire major axis is 36 AU.  Since the perihelion is 0.6 AU, then the aphelion is the major axis minus the perihelion, or 36 AU – 0.6 AU = 35.4 AU.  See figure on page 33 for help.

#6

Pluto’s perihelion = a(1-e) = 39.48 AU (1-0.249) = 29.6 AU

Neptune’s perihelion = a(1-e) =30.07 AU (1-0.009) = 29.8 AU

Since perihelion is closest point to the Sun, Pluto gets closer to the Sun than Neptune ever does.  Note:  All numbers from table 1.1.

Additional problems:

1.Examine this figure of a planet orbiting the Sun and fill in the blanks with the correct letter (A, B, or C):

[image: image1.wmf]55

.

0

24

*

3

.

27

360

=


Position of Focus   A    .

      Aphelion   C  .
      Perihelion   B  .
Planet D increases speed from:   C   to   B  .
Planet D decreases speed from:   B   to   C  .
Planet has greatest speed at   B  .
Planet has lowest speed at   C  .
2. Calculate the approximate eccentricities for the following ellipse:
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The eccentricity of the first orbit is easy, the figure is a circle and the eccentricity of a circle is 0.  In order to calculate the eccentricity of the other ellipse, some measurements must be made (with a ruler).  The major axis is the long axis, and I measure it to be about 36 mm across.  The semi-major axis (a) is half this, so 18 mm.  Aphelion is the distance from the farthest point of the orbit to the Sun.  I measure this distance to be 26 mm.  From page 33, the aphelion is a(1+e)=26 mm.  Recall that a is 18 mm, then: 
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The two ellipses have the same value for a (semi-major axis).  How do their values of P (Period) compare?  Explain your answer.

Kepler’s third law states that the cube of the semi-major axis is proportional to the square of the period.  So, if two orbits have the same semi-major axis, then they have the same period.

_1062417976.unknown

_1062418600.unknown

_1062418978.unknown

_1062419294.unknown

_1062423297.unknown

_1062419160.unknown

_1062418906.unknown

_1062418262.unknown

_1062418541.unknown

_1062418172.unknown

_1062417203.unknown

_1062417378.unknown

_1062417475.unknown

_1062417295.unknown

_1062415694.unknown

_1062416549.unknown

_1062415347.unknown

