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3.1 In 1672, an international effort was made to measure the parallax angle
of Mars at the time of opposition, when it was closest to Earth; see
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Fig. 1.6. é oc M giar :
l (a) Consider two observers who are separated by a baseline vequal to 5 7z : \
v Earth’s diameter. If the difference in their measurements of Mars’ ! o
— 9 ~ angular position is 33.6”, what is the distance between Earth and = .
Mars at the time of opposition? Express your answer both in -~

___1___“_ units of cm and AU.
(b) If the distance to Mars is to be measured to within 10%, how =~ 2. S K
‘ . closely must the clocks used by the two observers be synchro- R@
‘ B nized? Hint: Ignore the rotation of Earth. The average orbital s
velocities of Earth and Mars are 29.79 km s™' and 24.13 km g7t ' O’ ;
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3.6 A 1.2 x 10* kg spacecraft is launched from Earth and is to be ac-

celerated radially away from the Sun using a circular solar sail. The N L7 'Q |
initial acceleration of the spacecraft is to be 1g; Assuming a flat sail, _ @ ! ' ‘I
4 determine the radius of the sail if it is \‘L v - ~ ( [

, | NOT 1O &
! (a) black, so it absorbs the Sun’s light. v -- ( TO’] : _A;
b i o _ 4=l ——> L See)
(b) shiny, so it reflects the Sun’s light. Vo
}

Hint: The spacecraft, like E i iti suld
- wmmwﬁll‘iﬁfﬂ“ he Sun.  Should you
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3.8 Consider a model of a star consiéting of a spherical blackbody with a

7
surface temperature of 28,000 K and a radius of 5.16x 101 cm. Let this R = & ' / é b / 0 wm

model star be located at a dipstance 0f6180 pc from Ea.rtlinetermim/a
the following for the star: Schubhba — eomft (WW/W '
(a) Luminosity. LO - 3/ » / g ks

‘ S
! (b) Absolute bolometric magnitude. ‘ Ny .p,;q W
| (¢) Apparent bolometric magnitude. ‘ = 31 fZé ) / 4 ¢ W‘ﬁ{/ ¢ )

! (d) Distance modulus. Lo

(e) Radiant flux at the star’s surface.

\

{ ) (f) Radient flux at Earth’s surface (compare this with the solar con- A
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1 3.13 Usé Vthe data in Appendix E to answer tne tollowing questions. T /” 6/ \M
(a) Calculate the absolute and apparent visual magnitudes, My and — - VA z /3 > qﬁf%?é \',x;
V, for the Sun. , . .
(b) D:st:rrmirfe t;: magnitudes Mg, B, My, and U for the Sun. (5( 5 ! Vi —'/q = —3/' b i\p,.'
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8.10 Color-color diagram for main-sequence stars. The dashed
-8 blackbody. :





