Homework #6

1. a). Rotational speed is v = wxr, where w is the angular speed of an

object. In this problem, the angular speed is w; = 2% = Wm =

2x107'* radian-s='. The radius of the cloud fragment is ry = 0.1 ly =
0.1x9.46x10' km = 9.46x10" km = 6323.5 AU. From these, we can get
the rotational speed is v; = wxr = 2x107Bradian-s7'x9.46 x 10 km =
0.1892 km-s~!.

b). Because the angular momentum is conserved during the contraction, we
have mxw; Xr? = mXw,yxr3, we can also write this formula as mxv; xry =

mxuvgXry (v = wXr). z—i = :—; = % = 126.47. The rotational speed

is vy = 126.47xv; = 126.47x0.1892 km-s~! = 23.93 km-s~!. The perimeter
of the outer edge circle is | = 27r = 2x3.14x50 AU = 4.7x10' km. The

period of the outer edge is P = L = 4Tx100 km. — 1 910 sec = 62.3 yrs.

vy 23.93 km-s—1

. : _ /GM _  [667x10-11 N m? kg—2x1.99x10%0 kg __
c¢). The orbital speed is v, = \/ = = \/ e =

\/1'327?14082?(1]8[12”1; ko™l — 4212 mes™' = 4.212 km-s~'. The escape speed is

Ve = 1/% = \/5'1/% = \/§><UO = 5963 km'S_l-

d). Astronomers believe that a lot of angular momentum is lost during the
contraction.

2. a). The density p; = "= = 2.0x10% kg =5.64x10"7 kg-km™3 =

37y 4.19%(9.46x1011km)?
5.64x1071 g-em™. (lkg-km™ = 10%°¢-(10°cm)™® = 10°x107%g-cm™ =
10712 g-em™?)

b). One hydrogen molecule is consist of two hydrogen atoms, thus the total

. . —19 .. -3 B
number of molecules in the gas is 5'624XX1127><109_°2TQ ~168858 cm ™. It’s also

called the numberdensity, cause it describes how many particles present in
unit volume.

3. a). The luminosity of the Sun is Lg = 3.9x10*W. The distance is d =

1 AU = 1.496x10" m. The solar constant F,, = 4];32 = 4x3.143>£?1x.}1826><v¥011m)2 =
1387.4 W-m™2.




b). Foun = % = 7.96 W-m™2. The solar constant is greater.

4. pp = % = 16060]:/; = 1.5 Watt per kilogram.
Py = P _ 3.9x10%W
==

2x100%g — 1.95x10™* Watl per kilogram.



