Gravitational field

1. Earth orbits the Sun ibyear It is1 A.Ufrom the star. aNeptuneis 30.6 AU
from the SunHow longis theyear for Neptune? bMars orbits the Sun ii1.87 Earth
years. How faiis Mars from the Sun&nswer: a) 169 years. b) 1.52 AU.

2. The moon lo orbits Jupiter ih77 daysand is4.2-1¢ mfrom the planet. The
moon Europa also orbits Jupiter, an6.i&-1§ mfrom the planetHow many daysloes
it take Europa to orbit onc&&hswer: 3.57 days.

3. A satellite is in a circular orbit around an untmoplanet. The satellite has a
speed ofl.70-16 m/s and theradius of the orbit is 5.25-20n A second satellite also
has a circular orbit around this same planet. ®hmt of this second satellite has a
radius of 8.60-10m. What is theorbital speed of the second sateffienswer: 1.33-10
m/s

4. A distance of2.0 mseparates two objects of equal mass. If the griamital
force between them k04-1C N, find the mass of each objeénswer: 25 kg.

5. What is thegravitational field strengthat a point6.38-16 m above Earth’s
surface?At what distance from Earth’s surfads the acceleration due to gravity33
m/$? Data G, Mearn and R Answer: @) 2.45 mfsb) 9.97-10m.

6. At what altitude above the Earth's surface wowdryweight be one-half of
what it is at the Earth's surfacBata: go and Rearh. Answer: 2650 km.

7. On the surface of planet Y, which has a mass.88-16* kg, a 30 kg object
weighs50 N What is theadius of the planetData: G. Answer: 1.39-16n

8. A satellite orbits at a height &185 kmabove the surface of the Earth.
Determine thespeedand orbital period of the satellite.Data: G, Mgartn and Rearn.
Answer: a) 6641 m/s. b) 2.6 h.

9. NASA places d00.0 kgsatellite in a circular orbit just above the sogaf
the Earth. How muchravitation forcedoes the Earth exert on the satellite? What is the
satellite’s orbital spee@ What is the satellite’srbital period? Data G, Mgan and
Rearth. Answer: a) 983 N. b) 7912 m/s. c) 5059 s.

10. A satellite is in a circular orbBO0 kmabove the surface of the Earth. Find
its speedand itsperiod of revolutionData: go and Rah. Answer: a) 7721 m/s. b) 90,4
min.

11. A 150 kgobject is launched into orbit at a heightI#800 kmabove the
Earth’s surface. a) What is theeight of the satellite on the surface of the Earh)
What is theweight of the satellite in orlitt ¢) What is thespeedof the satellite in
orbit? Data: gy G, Mearin and Rearin Answer: a) 1470 N. b) 160 N c) 4500 m/s



12. Given the following data: Mass of Mar8:42-10*® kg, mass of the Sun:
1.991-18° kg, mars’s distance from the SuR.279-10* m a) Find the velocity with
which Mars moves around the Sun.Hpw longin days does it take Mars to makee
revolutionabout the Sun? c) What is tface of gravityexperienced by Mars from the
Sun?Data: G. Answer: a) 2.4-1dm/s. b) 691 dias. c)1.642N.

13. A satellite is placed in orb8.00-10 m above the surface of Jupiter. Jupiter
has a mass df.90-16 kg and a radius of.14-10 m Data: G. Find theorbital speedf
the satelliteAnswer: 4.20-1bm/s.

14. Theperiod of the Moons approximatel\27.2 daysDetermine theadius of
the Moon's orbitand theorbital speed of the Moomata: G and Marh. Answer: r =
3.82:18 m; v =1.02-18m/s

15. lo, a satellite of Jupiter, has an orbital perafdl.77 daysand an orbital
radius of4.22-10 km From these data and ,Gletermine thenass of JupiterAnswer:
1.9-167 kg.

16. The Earth travels around the Sun once per yean iapproximately circular
orbit whose radius i4.50-18" m Determine: a) Thenass of the Surb) Theorbital
speed of the EarthData: G. Answer: a) 2.00-1Y. b) 2.98-16m/s.

17. A geosynchronousatellite is one which stays above the same {attteo
Earth all of the time (in other words, it's perigdthe same as that of the earlbata:
G, MEa(%h and R, How highabove the surfacef theEarth is this satellite Answer:
3.59-10m.

18. Venusrotates slowly about its axis, the period be24@ days The mass of
Venus is 4.87-FOkg Determine theadius for a geosynchronous orldtound Venus.
Data: G. Answer: 5.57-10m

19. At what distance above the surfacd the Earth would a satellite have a
period of 5 I? What would be theatellite’s linear speeat this distance®ata gy and
Rearth- Answer: a) 8.47-10m. b) 5180 m/s.

20. On July 19, 1969, Apollo 11's orbit around thedviovas adjusted to an
average altitude ot11 km The radius of the Moon i$785 kmand themass of the
Moon is 7.36-1% kg Data: G. a) At whatvelocitydid it orbit the Moon? b) How many
minutesdid it take toorbit oncé& Answer: a) 1610 m/s. b) 123 min.

21. A satellite has a mass 5850 kgand is in a circular orbi4.1-16 m above
the surface of the planet. Theriod of the orbit isswo hours Theradius of the planet
is 4.15-16 m What is theweight of the satellitavhen it is at resbn the planet's
surfac® Data: G. Answer: 2.45 -1ON

Data: G = 6.67-10" N-nf/kg’; Mearn= 5.98:16* kg, Rarn = 6.37:16 m g = 9.8 m/3



