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ARO 309 – Astronautics and Spacecraft Design

Quiz – 01 SOLUTION
1. (20 points; 2 points per sub-questions) An Earth orbiter has a periapsis radius of 7,000 km and an apoapsis radius of 15,000 km. Use (Earth = GMEarth = 398,600 km3/s2. Find:

a. eccentricity, 
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b. semi-major axis, 
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c. angular momentum, 
[image: image3.emf]h=\|ur, (1+e) =61,683 km* /s
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d. energy of the orbit, 
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e. apoapsis velocity, 
[image: image5.emf]v,=hlr,=411km/s
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f. periapsis velocity, 
[image: image6.emf]v, =h/rp =881 km/s
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g. orbit period, 
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h. flight path angle when ( = 30 deg, 
[image: image8.emf]y= arctan(ﬂ) =0.1374 rad =7.87 deg
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i. radius when ( = 30 deg, 
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j. velocity (speed, v) when ( = 30 deg, 
[image: image10.emf]
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2. (5 points) How long does it take for a spacecraft in the orbit above to travel from periapsis (( = 0 deg) to ( = 30 deg (therefore Δ(=30 deg). Hint: Use Kepler’s Equaiton for elliptical orbits.

[image: image11.emf]E= 2arctan( /1'—6 tan (6 / 2)) =0.362 rad
+ée

M,=E-esinE =0.233 rad

t= M, T =426 sec=7.1 min
27










E

=

2arctan

1

-

e

1

+

e

tan

q

/2

( )

æ

è

ç

ö

ø

÷=

0.362 

rad

M

e

=

E

-

e

sin

E

=

0.233 

rad

t

=

M

e

2

p

T

=

426 sec

=

7.1 min


_1326369702.unknown

_1326369840.unknown

_1326370006.unknown

_1326370536.unknown

_1326434552.unknown

_1326370093.unknown

_1326369879.unknown

_1326369798.unknown

_1326369592.unknown

_1326369615.unknown

_1326369577.unknown

