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7.2 b Jovian planets are more massive than terrestrial planets or icy worlds, making them
much easier to detect using the Doppler technique (more gravitational pull on the star), the
transit method (larger shadow and more light) or direct detection (more light).

7.21

M⋆ = M⊙ → p2 = a3

Pplanet = 4.23 days = 1.16× 10−2 years
Mplanet = 0.6 MJupiter

a = p2/3 = (1.16×10−2 yr
1 yr

)2/3 = 5.12× 10−2 AU

7.22

λ2→1 = 121.6 nm
λobs, A = 120.5 nm
λobs, B = 121.2 nm
vradial

c
=

λshift−λrest

λrest

→ vA = c
λobs, A−λ2→1

λ2→1

= −2.712× 106 m/s

→ vB = c
λobs, B−λ2→1

λ2→1

= −9.862× 105 m/s

Since both stars are blueshifted, they are both moving towards the observer.

8.9 c The spectral types, going from hottest to coolest, are O B A F G K M. Therefore,
a K-type star has the coolest surface temperature.

8.22

dearth ≈ 1.50× 108 km = 1.50× 1011 m
m⊙ ≈ 1300 W/m2

L⊙ = 4π × dearth
2
×m⊙ = 3.7× 1026 W

a) ma =
L⊙

4π×( 1

2
×dearth)

2 = 5200 W/m2

b) mb =
L⊙

4π×(2×dearth)
2 = 330 W/m2

c) mc =
L⊙

4π×(5×dearth)
2 = 52 W/m2



*8.21

M⊙ ≈ 2× 1030 kg
MH tot ≈ 0.75×M⊙ = 1.5× 1030 kg

a) MH fus ≈ 0.13×MH tot = 1.95× 1029 kg

b) tlife =
MH fus

(600×109 kg/s)
= 3.25× 1017 s = 1.03× 1010 yr

c) tlife − 4.6× 109yr = 5.70× 109yr
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