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Problem 1 A satellite is on an orbit with periapsis radius of      and eccentricity of  . What is the satellite's velocity 

when it passes through      ? 

 

Solution:  
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Problem 2 Consider the orbit that connects the position vectors  ⃑     ̂    and   ⃑     ̂    with an orbit parameter 

of            . What is the short-way around time-of-flight for the orbit? 

 

Solution:  
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Problem 3 A spacecraft is initially on a circular orbit of radius        and performs a co-planar transfer to a circular orbit 

of radius     . The transfer starts at periapsis and intersects the final circular orbit at a true anomaly of    . What is the 

total    required to perform the transfer? 

 

Solution:  
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Problem 4 A satellite is on an orbit with        and       . If the spacecraft is initially at a true anomaly of    , 

what is its true anomaly after      ? 

 

Solution:  
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Problem 5 An Earth satellite is to be launched directly into an orbit with       and      . The latitude of the launch 

site is    . If the local sidereal time of the launch site is     , how much time must pass before the next launch 

opportunity? 

 

Solution:  
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Problem 6 A spacecraft in a circular orbit of radius      is to rendezvous with another spacecraft in a circular orbit or 

radius     . A Hohmann transfer is used to perform the rendezvous. What is the lead angle,      , required to perform 

the rendezvous maneuver? 

 

Solution:  
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Problem 7 Two spacecraft,   and  , are on the same circular orbit of radius     . Spacecraft   is “ahead” of 

spacecraft   by an angle of    . What is the total    required for   to rendezvous with   using an interior phasing 

orbit? 

 

Solution:  
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Problem 8 A spacecraft is on an Earth-to-Mars transfer. The heliocentric portion of the transfer begins at periapsis and 

intersects the orbit of Mars at a true anomaly of     . What is the velocity of the spacecraft relative to Mars when it 

intersects the orbit of Mars? 

 

Solution:  
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Problem 9 A spacecraft is initially in a circular orbit about Earth with an altitude of       . The spacecraft is to perform 

a    such that when it leaves Earth's sphere of influence it has a heliocentric velocity of         and a heliocentric 

fight-path angle of   . What is the required   ? 

 

Solution:  
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Problem 10 A spacecraft arrives at Mars' sphere of influence with a heliocentric velocity of         and a heliocentric 

fight-path angle of    . When the spacecraft reaches the periapsis of its Mars-centric arrival trajectory, at an altitude of 

      , it performs a    to circularize its trajectory. What is the required   ? 

 

Solution:  
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