John
PROBLEM 1

a) (3 points) Calculate the orbital semi-major axis (asum) of the Sun’s orbit about the
barycenter of the Solar System, in AU, in response to Jupiter’s orbital motion. Since Jupiter
constitutes ~70% of the non-solar mass of our Solar System, you can ignore Solar System
bodies less massive than Jupiter in your computation. Assume ajyupiter = 5.2 AU.

b) (2 points) To an external observer, what would be the transit depth of an Earth-size
Radius = 0.8 Rsun)?
¢) (3 points) To an external observer, what would be the transit duration (in hours) of an

Farth-size planet located at a=0.1AU (assume circular orbit) about a M dwarf star (Mass
= 0.3 Msun; Radius = 0.8 Rsun)?

d) (2 points) To an external observer located 20 pc away, what would be the angular sep-
aration in arcseconds between an Earth-size planet located at a=0.1 AU and its host star?



Jan QoW

G) #Bodies orbit ot centec of mass; hesning poirt

x=0

v
QK

Pelo #

‘Feﬁ?f"‘jﬂ‘é&k s

%&) ™y

* f'\gof)\)%\’\\%}éx‘ m”&‘ a
\q{!“ Naed

2 Xi Mg

Nem =

~§

N\ (°2
\0oD

SRR

‘(\ML

M

My O+ S AL weo

s
oo

Pﬂ@'

W\o

A .

gaAO/)om

R

- 1
I+ Yooo

— 1
= 1,790 e

OQson

o)

XCVV\W
= 7.9 107

\3) * g\lﬁ; (W1 1;”;“._(;1

WO Erission ‘QO fa

Ko

Ccm
(/9. 7. \OQW\

"w [
95 16w

o

P lane ¥

Re

ot (s ) :
o = dul107er Rp

S gie e

= . 004 Re

My - Op
s

2

|- L

e



G
== \/ = =
- 5 L7078

= lo®

’\2 @ = é ?)7 ’ lo% C«‘W‘t
R o= 71 0“’ om
¥ Fom Q‘(g;% o last @gyﬁz@gﬁf"

_ ZR@T”LQ@‘
t= v

AR

B Ci.,qz'!é@m
= LL‘{Q N {OL‘ S
= b hes

d) d: ?.j[ pe

I
- (35)

= .05 auesec



