

HKAL '89 

I-12 

Two points X and Y are at distances a and 2a from the centre of the Earth. The gravitational potential at X is -8 kJ kg-1. When a 1 kg mass is taken from X to Y the work done on the mass is

A.  -4 kJ     B.  -2 kJ     C.  +2 kJ     D.  +4 kJ     E.  +8 kJ


HKAL '92 

I-5 

An object of mass m is released from a spacecraft at a distance 3R  from the centre of the Earth which has radius R and mass M. On reaching the Earth’s surface, the increase in kinetic energy of the object is

A.  GmM/(3R)     B.  2GmM/(3R)     C.  GmM/(2R)     

D.  GmM/R     E.  2GmM/R 

HKAL '93 

I-10 

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

A.  

    B.  2V0     C.  

     D. 

     

E. 


I-11 

For planets or satellites in circular orbits around a celestial body such as the sun or the earth, the period T is related to the radius of orbit r by Kepler’s 3rd Law T2= kr3 where k is a constant.

Which of the following statements concerning the constant k is correct?

A.  It is a dimensionless constant whose value is not affected by the choice of units.

B.  It is a universal constant whose value is not affected by the choice of units.     

C.  It is a universal constant whose value depends on the choice of units

D.  It would have a certain value for the earth moving around the sun, but a different value for another planet moving around the sun.

E.  It would have a certain value for all planets moving around the sun, but a different value for all satellites moving around the earth.

I-12 

A communication satellite appears stationary vertically above an observer at the equator. The height of the satellite above the observer is 3.6 ( 107 m. Calculate the mass of the earth.

Given: Radius of the earth = 6.4 ( 106 m


       Gravitational constant = 6.7 ( 10-11 N m2 kg-2 

A.  4.5 ( 1024 kg     B. 5.0 ( 1024 kg     C. 5.5 ( 1024 kg

D.   6.0 ( 1024 kg     E. 6.5 ( 1024 kg

HKAL '94 

II-11 

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 2r. 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 = 2EA      

B.  EA > 0 and EB = (1/2)EA
C.  EA > 0 and EB = -2EA 

D.  EA < 0 and EB = 2EA 

E.  EA < 0 and EB = (1/2)EA
HKAL '95 

II-10 

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 faster than when it is at B.

(2)  The angular momentum of the satellite about P is the same when it is 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. (3) only     C. (1) and (2) only  

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

II-11 

On a certain planet, an object is thrown vertically upwards with an initial velocity of v1 and it returns to the ground after time t. If the velocity of escape from the planet is v2, find the radius of the planet.

A.  

     B. 

     C. 

     D. 

     E. 


Answers:

89 I-12:  D     92 I-5:  B     93 I-10: D     93 I-11: E     93 I-12: D     94 II-11: E

95 II-10: E     95 II-11: D
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