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3.1 In 1672, an international effort was made to measure the parallax angle
-1r—-——' of Mars at the time of opposition, when it was closest to Earth; see
Fig. 1.6.

(a) Consider two observers who are separated by a baseline 'equal to

Earth’s diameter. If the difference in their measurements of Mars’

o< angular position is 33.6”, what is the distance between Earth and
units of cm and AU.
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Mars at the time of opposition? Express your answer both in
: o
(b) If the distance to Mars is to be measured to within 10%, how ZR@ % v ,
[

closely must the clocks used by the two observers be synchro-
nized? Hint: Ignore the rotation of Earth. The average orbital
velocities of Earth and Mars are 29.79 km s~ and 24.13 km gL
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36 A 1.2 x 10* kg spacecraft is launched from Earth and is to be ac-

celerated radislly away from the Sun using a circular solar sail. The 5 ,Q

initial acceleration of the spacecraft is to be 1g, Assuming a flat sail, _ @ / )

determine the radius of the sail if it is . - " L ¥

(a) black, so it absorbs the Sun’s light. v - [W ’I’Oi{
sl L SOE

M= 5'{///

(b) shiny, so it reflects the Sun’s light. '

Hint: The spacecraft, like Earth, is orbiti )
rbiting th . :
include LhLSlmLc_mu’ihx_in_xmur,,:g]m.ld;mng e, Sun ShOl—ﬂd— y ?u, \,
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. )The average person has 1.4 m? otps;km at a skin temperature of roughly /[: = w0
- ) 92°F (306 K)” ~Bonsider the average person to be an ideal radiator T Ky T 0. 7

standmg in a room ét a temperature of 68°F (293 K). =T, )-

T in the form of blackbody radiation. Express your & answer both in - - ‘
» units of erg s‘1 and in watts. -~ S A
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(a), Ca.lcula.te the energﬁg%e%ﬁd radiated by the average person ' - / —
R SO
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| (b) Determine the peak wavelength A,y of the blackbody radiation
I .. emitted by the average person. In what region of the electrbmag— - o
netxc spectrum is this wavelength found?
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" (c) A blackbody a.lso absorbs energy from xts emnronment in this §
I T case from the 293-K room. The equation describing the absorp- =~ =~ 7777~ :

r O tiop is the same as the equation describing the emission of black- .. ;
1 body radiation, Eq. (3.16). Calculate the energy per second ab- i
T sorbed by the average person, expressed both j m units of erg s“l T T e "

4.. . . andin watts. e ‘
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1 ' (d) Calculate the net energy per second lost by the average person
SRR i due to blackbody radlatlon e e e
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