


A rocket is fired vertically from the earth's surface and reaches a maximum
altitude above the surface of the earth equal to four earth ~adii. What is
the initial speed of the rocket ?

A. 3.8 km/s
~ 10 km/s

c. 7.6 km/s
D. 16 km/s
E. 12 km/s
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Two particles of mass M are initially separated by a dist.ance D. Theyare
released from rest and accelerate towards one another through gravitational
attraction. What is the kinetic energy of each particle when their
separation distance .is D/3 ? (G = gravitational constant)

A. 3*G*(M**2)/D .~ D ; ~~\haQ

@ G*(M**2)/D
c. G*M/(2*(D**2)) O~ -'7@ p,~
D. 4*G*(M**2)/D ~f~ ~

E. G*(M**2)/(2*D)
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A satellite is observed to orbit a large planet close to its surface with a
period of 6.00 hours. Find the average mass density of the planet. Assume
that the planet is spherical.

A. 2725 kg/(m**3)
B. 1.29 kg/(m**3)
C. 170 kg/(m**3)

@ 303 kg/(m**3)
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At what altitude (in earth's radii) above the surface of the earth would

the acceleration of gravity be 1/8 of that on the surface ? ( Re = radius

of the earth )

A. 0.65'* Re
@ 1.83 * Re

C. 2.51 * Re

D. 1.02 * Re

E. 0.44 * Re

GM \ GM
~ -=. ~)~ -=- ~ ~

.z

-=-) ( 'Re +-R):I =- ~ Rf::

.iro R \~~Re.-+ ~ -'16 E -==> I~ \It o-.)~\



A satellite is observed to orbit a large planet close to its surface with a

period of 6.00 hours. Find the average mass density of the planet. Assume
that the planet is spherical.

A. 2725 kg/(m**3)
B. 1.29 kg/(m**3)
c. 170 kg/(m**3)

@ 303 kg/(m**3)
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At what altitude (in earth's radii) above the surface of the earth would

the acceleration of gravity be 1/8 of that on the surface ? ( Re = radius

of the earth )

A. 0.65 c* Re
@ 1.83 * Re
C. 2.51 * Re
D. 1.02 * Re
E. 0.44 * Re
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rhe planet Mars has a satellite, Phobos , which travels in a circular orbit .

0£ radius .9.40*10**6 m , '!lith a period of 2.754*10**4 s. Calculate the

mass of Mars from this information.

A. 4.56*10**26 kg
ED 6.48*10**23 kg
C. 3.95*10**23 kg
D. 5.90*10**26 kg
E. Data incomplete. Mass of Phobos is not given.
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Three particles each of mass 10000 kg each are placed at the corners of an

equilater'al triangle with each side 100 m long. Calcul.ate the potential

energy of the system.

~ -2.00*(10**-4) J
B. -4.50*(10**-4) J
C. -3.18*(10**-4) J
D. -6.97*(10**-4) J
E. -8.00*(10**-4) J
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Four stars (A, B, D, E), of equal mass, rotate "D

in the same direction around a fifth star C of ~
the same mass located at their common center of, ",. -'\:!!!1- ..,

/ I mass (see figure). The radius of the common, ,

, .,
orbit is R. What minimum speed would .star A need' I Q ,

in order to depart from its companions for good? I' C I~O ~ B

(express your answer in terms of G, M, R). A <f?--R-- ~- ~

I~ O
A. 1.23 * (G*M/R)**1/4 \, I .;Jo ,

B. (G*M/R)**1/3 " "
c. 5.32 * (G*M/R**3)**1/3 '" I , J

@ 2.41 * (G*M/R)**1/2 ..,@ E. 3.21 * (G*M/R**2)**1/2 c
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