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1.
A communication satellite in a circular orbit of radius R has a period of 72 hours. The period of a satellite in a circular orbit of radius R / 4 is




A.
7 hours.
B.
9 hours.




C.
23 hours.
D.
14 hours.

2.
Two satellites A and B of the same mass are moving in circular orbits round the earth. The radius of A’s orbit is r and that of B’s orbit is 6r. Their total mechanical energies are EA and EB respectively. Which of the following descriptions about EA and EB is correct ? (Gravitational potential energy is taken to be zero at infinity)




A.
EA > 0 and EB = 
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EA



B.
EA > 0 and EB = 6EA



C.
EA < 0 and EB = -6EA



D.
EA < 0 and EB = 
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3.
Assuming the Earth to be a perfect sphere, what would its angular velocity of rotation have to be for an object at the equator to be weightless (i.e. to give a spring balance reading of zero) ?


(Radius of the Earth = 6.4 × 106 m.)



A.
1.6 × 10-6 rad/s




B.
1.3 × 10-3 rad/s




C.
8.0 × 102 rad/s




D.
6.4 × 105 rad/s

4.
The velocity of escape from the earth is V0. For a planet with radius five times that of the earth and with density twice that of the earth, the velocity of escape from the planet would be



A.
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B.
5V0



C.

[image: image4.wmf]10

V0

D.
5
[image: image5.wmf]2

V0
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The figure shows a satellite S moving round a planet P in an elliptical orbit. Which of the following statements is/are correct ?

(1)
The speed of the satellite at A is slower than when it is at B.

(2)
The angular momentum of the satellite about P is the same at positions A and B.

(3)
The total mechanical energy of the satellite is the same at positions A and B.


A.
(1) only


B.
(1) and (2) only


C.
(2) and (3) only


D.
(1), (2) and (3)

6.
A communication satellite appears stationary vertically above an observer at the equator. The height of the satellite above the observer is 3.1 × 107 m. Calculate the mass of the earth


Given :


Radius of the earth = 6.4 × 106 m


Gravitational constant = 6.7 × 10-11 Nm2kg-2




A.
3.1 × 1024 kg



B.
3.6 × 1024 kg




C.
4.1 × 1024 kg




D.
4.6 × 1024 kg
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