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/3.6 A 1.2 x 104 ngsIv)v&‘x/cecraft is launched from Earth and is to be ac-
celerated radially away from the Sun using a circular solar sail. The
initial acceleration of the spacecraft is to be 1g. Assuming a flat sail,
determine the radius of the sail if it is “a

(a) black, so it absorbs the Sun’s light.
“(b) shlny, so it reflects the Sun’s light.

Hint: The spacecraft, like Earth, is orbiting the Sun. Should you . . .
__include the Sun’s gravity in your calculation?
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3.7 )The average person has 1.4 m? otAskin at a skin temperature of roughly
- 92°F (306 K)‘.”Eonsider the average person to be an ideal radiator
" standingin a room at a temperature of 68°F (293 K). =T,

N - - -
(a) . Calculate the energy per second radiated by the average person
" in the form of blackbody radiation. Express your answer both in
units of erg s™! and in watts. - )
— - A - .

@ o padiny < Lz ATTF e 775670 s

(b) Determine the peak wavelength Amay of the blaci;body radiation

emitted by the average person. In what region of the electromag- - o e

netic spectrum is this wavelength found? , '

" (c) "A blackbody also absorbs energy from its environment, in this
' ™ case from the 293-K room. The equation describing the absorp- -

tion is the same as the equation describing the emission of black-
body radiation, Eq. (3.16). Calculate the energy per second ab-
sorbed by the average person, expressed both in units of erg gmd
and in watts. ‘

L Pewdberled Lo T2

(d) Calculate the net energy per second lost by the average person
due to blackbody radiation.
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' :.‘3\9 Consider a model of a star consisting of a spherical blé,ckbody with a
- surface temperature of 28,000 K and a radius of 5.16x10™ cm. Let this
model star be located at a distance of 180 pc from Earth. Determine

the following for the star:

(a) Luminosity. (3,/4) /) =A¢vT"

5 L -
(b) Absolute bolometric magnitude. ('3, 9) M:H e~z / @(L—Cg ) J /{G %776 BT
(c) Apparent bolometric magnitude. J . Z 0 =3,¢& )4)’@ EZr

(d) Distance modulus. (73, é) pi-Hz 51 aj( Ta?c

(e) Radiant flux at the star’s surface. (3,2) F- P
(f) Radiant flux at Earth’s surface (compare this with the solar con-
stant).

(g) Peak wavelength Apax. (3.15) 2 o T = 0,200 Cw k

This is a model of the star Dschubba, the center star in the head of
the constellation Scorpius.
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(b)
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"Use Eq. (3.21) to find an expression for the frequency z/max at

which the Planck function B, attains its maximum value. ( Warn-

ING: Vmax # C/)\max) Kf/ ]@L&;J‘{v‘?
I 1\“ i

What is the value of v,y for the Sun?

f‘ind the wavelength of a light wave having frequency vpmax. In

what region of the electromagnetic spectrum is this wavelength
found? '
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