
11th STD PHYSICS 

6. GRAVITATION 

1. The Figure shows elliptical orbit of a planet m about the sun S. The shaded area SCD is twice  

      the shaded area SAB. If t1 is the time for the planet of move from C to D and t2 is the time to  

      move from A to B then:        (CBSE PM/PD 2009) 

   

 1. t1  = 4t2 2. t1 = 2t2 3. t1  = t2 4. t1 > t2   

 

2. Two satellites of earth, S1 and S2, are moving in the same orbit. The mass of S1 is four times the mass of S2

. Which of the following statements is true?                              (CBSE PMT  2007) 

 1. The potential energies of earth and satellite in the two cases are equal 

 2. S1 and S2 are moving with the same speed 

 3. The kinetic energies of the two satellites are equal 

 4. The time period of S1 is four times that of S 

     

3.  Which one of the following plots represents the variation of gravitational field on a particle with 

distance r due to a thin spherical shell of radius R ? (r is measured from the centre of the spherical 

shell)      (CBSE MAIN 2012) 

 1.   2.     

 3.    4.  

 

4.  If ve is escape velocity and vo is orbital velocity of a satellite for orbit close to the earth’s surface, 

then these are related by    (CBSE MAIN 2012) 

 1. ve = √2vo 2. vo = √2ve 3. ve= vo 4. ve = √2𝑣𝑜 

 



5.  For the angle of minimum deviation of a prism to be equal to its refracting angle, the prism must 

be made of a material whose refractive index    (CBSE MAIN 2012) 

 1. is greater than 2  2. lies between √2 and 1 

 3. lies between 2 and  √2  4. is less than 1 

 

6.  The additional kinetic energy to be provided to a satellite of mass m revolving around a planet of 

mass M to transfer it from a circular orbit of radius R1 to another of radius R2 (R2>R1) is 

              (CBSE MAIN 2010) 
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7.  The dependence of acceleration due to gravity g on the distance r from the centre of the earth, assumed 

to be a sphere of radius R of uniform density is as shown in figures below. The correct figure is 

           (CBSE MAIN 2010) 

(i )                                       (ii) 
 r

g

R       (iii)                             (iv)  

 The correct figure is 

    1. (iv) 2.  (i) 3. (ii) 4.   (iii) 

 

8. (i) Centre of gravity (C.G.) of a body is the point at which the weight of the body acts 

  (ii) Centre of mass coincides with the centre of gravity if the earth is assumed to have                

             infinitely large radius 

  (iii) To evaluate the gravitational field intensity due to any body at an external point, the  

               entire mass of the body can be considered to be concentrated at its C.G. 

 (iv) The radius of gyration of any body rotating about an axis is the length of the  

               perpendicular dropped from the C.G. of the body to the axis  

  Which one of the following pairs of statements is correct?   (CBSE MAIN 2010) 

 1. (iv) & (i) 2. (i) & (ii) 3. (ii) & (iii) 4. (iii) & (iv) 

 

9.  A particle of mass M is situated at the centre of a spherical shell of same mass and radius a. The 

gravitational potential at a point situated at 
𝑎

2
  distance from the centre ,will be  

                                                                                                   (CBSE PRELIMINARY 2010) 
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10. Starting from the centre of the earth having radius R, the variation of g (acceleration due to 

gravity)is shown by               (CBSE 2016 P-II) 

 1.  2.   3.   4.  

 

11. A satellite of mass m is orbiting the earth(of radius R) at a height h from its surface. The total 

energy of the satellite in terms of g0, the value of acceleration due to gravity at the earth’s surface, 

is               (CBSE 2016 P-II)  
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12.  At what height from the surface of earth the gravitation potential and the value of g are                            

-5.4 x 10-7J kg-2 and 6.0ms-2 respectively? Take the radius of earth as 6400km:  (CBSE 2016 P-I) 

  1. 2600 km 2. 1600 km 3. 1400 km 4. 2000 km 

 

13.  The ratio of escape velocity at earth (Ve) to the escape velocity at a planet (Vp) whose radius 

and mean density are twice as that of earth is :                 (CBSE 2016 P-I) 

  1. 1 : 2 2. 1 : 2√2 3. 1 : 4 4. 1 : √2 

 

14. The kinetic energies of a planet in an elliptical orbit about the Sun, at positions A,B and C are  

 KA,KB and Kc, respectively. AC  is the major axis and SB is perpendicular to AB at the position  

 of the Sun S as shown in the figure. Then   (CBSCPMD 06.05.2018) 

    

                          B   

 

             A                                               C 

 

 

 1. KA < KB< KC 2. KB > KA > KC 3. KB < KA < KC 4. KA > KB > KC 

 

 

 

 

 

 

 

S



15. If the mass of the Sun were ten times smaller and the universal  gravitational constant were ten  

 times larger in magnitude , which of the following is not correct ?   

     (CBSCPMD 06.05.2018) 

1. Raindrops will fall faster 

2. ’g’ on the Earth will not change 

3. Time period of a simple pendulum on the earth would decrease 

4. Walking on the ground would become more difficult 

 

16. Two satellites of mass m1 and m2 (m1>m2)are going around the earth in orbits r1 and r2(r1>r2). 

 Which statement about their velocities is correct? (AIIMS 1994) 

 

 1. v1<v2 2. v1>v2 3. v1/r1=v2/r2 4.v1=v27.  

 

17. In what manner does the escape  velocity of a particle depend up on its mass? (AIIMS 1994) 

 

 1.m0 2. m2 3.m-1 4.m 

 

18.A particle revolves round a circular path. The acceleration of the particle is inversely  

 proportional to (AIIMS 1994) 

 

 1.mass of particle 2.radius 3. Velocity 4.both1and 2 

 

19.  A missile is launched with a velocity less than the escape velocity. The sum of its kinetic and  

potential energies (AIIMS 1994) 

1. positive  2. Zero 3. negative  4. First2.Then3. 

 

20. All the known planets move in (AIIMS 1994) 

1. elliptical path   2. straight path   

3. hyperbolic path    4. circular path 

 

21. There is no atmosphere on the Moon ,because (AIIMS 1994) 

 1.escape velocity of gas molecules is less than their root mean square velocity 

 2.it is closer to the earth and also it has the inactive inert gases in it 

 3.escape velocity of gas molecules is greater than their root mean square velocity 

 4.it is too far from the sun and has  

 



22. The orbital speed of jupiter ,is (AIIMS 1994) 

1. equal to the orbital speed of earth  

2. greater than the orbital speed of earth 

3. proportional to the distance from the earth  

4. less than the orbital speed of earth 

 

23. The radius vector, drawn from the Sun to a planet sweeps out equal areas in equal lines. This is 

the statement of     (AIIMS 1995) 

 1. Kepler’s third law 2.  Kepler’s first law 

 3.Newton’s third law 4. Kepler’s second law 

  

24. A body weighed 250N on the surface assuming the earth to be a sphere of uniform mass density, 

how much would it weigh half way down to the centre of the earth?      (AIIMS 1995) 

 

 1. 195N 2.  240N 3. 125 N 4. 210 N 

 

25. Time period of pendulum, on a satellite orbiting the earth, is     (AIIMS 1995) 

 1.  1 / π 2.  Zero 3.π 4.  infinity 

 

26. The angular velocity of rotation of a star (of mass M and radius R) at which the matter starts to 

escape from its equator, is     (AIIMS 1995) 
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27. Assertion: The comets do not obey Kepler's laws of planetary motion. 

      Reason    : The comets do not have elliptical orbits.   (AIIMS 1995) 

1.   If both Assertion and Reason are true and the Reason is a correct explanation of the Assertion. 

2. If both Assertion and Reason are true but Reason is not a correct explanation of the Assertion.  

3. If Assertion is true but the Reason is false.  

4. If both Assertion and Reason are false. 

 

28.   A boy of mass 40 kg is standing in a lift, which is moving downwards with an acceleration  

 9.8 m/s2.  The apparent weight of the boy is (Take g=9.8 m/s2)  (AIIMS 1996) 

 

 1.  40 X 9.8 N 2. 0  N 3.  40/9.8 N 4.  40 N 

 

29. Time-period of a pendulum on a satellite, orbiting around the earth, is   (AIIMS 1997) 



 1.0   2. ∞ 3. 1/π  4.π 

 

30.  If the mass of a body on the earth surface is M, then its mass on the moon surface, is 

                    (AIIMS 1997)  

 1. 6 M  2. 2 M 3. M 4. M/6         

 

31.  The value of acceleration due to gravity 'g'. at earth's surface is 10 m/s. Its value at the centre 

of the earth which is assumed to be sphere of radius 'R' and uniform mass density, is  

          (AIIMS 1997) 

 1. 2.5 R m/s²   2. 5 R m/s² 3. 10 R m/s² 4. 0  

 

32. Assertion: If ice cap of the pole melts, the day length will shorten.  

  Reason   : Ice will flow towards the equator and decrease the moment of inertia of the  

                  earth. This increases the frequency of rotation of the earth.     (AIIMS 1997) 

 1. If both Assertion and Reason are true and the Reason is a correct explanation of the  

 Assertion.  

 2. If both Assertion and Reason are true but Reason is not a correct explanation of the  

 Assertion. 

 3. If Assertion is true but the Reason is false 

 4. If both Assertion and Reason are false 

 

33.  F = 
𝐺𝑚1𝑚2

𝑑2 is the equation representing Newton's law of universal gravitation. Which of  

 the statements below is true?   (AIIMS 1998)  

 1. G is called the gravitation constant  

 2. The law can be used to calculate the mass of an object on another planet if the mass and  

     radius of that planet are known  

 3. Knowing the value of G, one can easily calculate the mass of the earth. 

 4. All of the above are true. 

 

34.  An astronaut is accelerated in his spacecraft from rest to 800 mi./hr. in 60. sec. He was subjected 

to an acceleration of    (AIIMS 1998)  

 1. 4800 ft./sec./sec.  2. 1200 mi./hr² 

 3. 4800 mi./hr²  4. 48,000 mi./hr² 

 

 

35.  Assertion (A) : The earth revolves around the sun an elliptical orbit  (AIIMS 1998) 



 Reasoning (R): The sun always attracts the earth with the same force 

 1. both A and R are both are both wrong 

 2. A is right, R is wrong 

 3. both A and R are correct and R explains A 

 4. both A and R are correct, but R does not explain A 

 

36. Most of the comets moving round the sun have orbits of the shape of  (AIIMS 1999) 

 1. a hyperbola     2. a parabola    

 3. an elongated ellipse    4. a circle 

 

37.  Assertion      : We always see the same face of the moon 

   Reason          : The period of rotation of the moon about its axis and its period of revolution       

            about the earth are equal    (AIIMS 1999) 

 1. Both A and R are true but R is the correct explanation of A 

 2. Bothe A and R are true but R is not a correct explanation of A 

 3. A is true but R is false 

 4. A is false but R is true 

 

38. For a satellite escape velocity is 11 km/s. If the satellite is launched at an angle of 60° with the 

vertical, then escape velocity will be                     (AIIMS 2000) 

 1. 33 km/s 2. 11/√3 km/s 3. 11√3 km/s 4. 11 km/s 

 

39. If the radius of the earth shrinks by 1.5% (mass remaining same), then the value of acceleration 

due to gravity changes by                       (AIIMS 2000) 

 1. 1% 2. 3% 3. 4% 4. 2% 

 

40. The radiant energy from the sun incident normally at the surface of earth is 20 k cal/m2 min. 

What would have been the radiant energy incident normally on the earth, if the sun had a 

temperature twice of the present one.                     (AIIMS 2000) 

 1. 80 k cal /m2 min  2. 320 k cal /m2 mn 

 3. 40 k cal /m2 min  4. 160 k cal / m2 min 

 

41. A light signal (photon) cannot escape from the surface of a                   (AIIMS 2000) 

 1. neutron star  2. Black hole 

 3. red giant  4. White dwarf 

42. Assertion  : Two satellites of mass m1 & m2 (m1> m2) are going around the earth in orbits or  



                          raddis r1 and r2 (r1> r2) 

 Reason  : They will have same velocity.   (AIIMS 2000) 

1. If both assertion and reason are true statements and the reason is a correct explanation of the 

assertion 

2. If both assertion and reason are true statements but reason is not a correct explanation of the 

assertion 

3. If the assertion is true but the reason are false statement 

4. If both assertion and reason are false statements 

 

43. Assertion : If the law of gravitation becomes inverse cube law even then a line joining the sun  

                          and the planet sweeps equal areas in equal time intervals. 

 Reason  : A planet moves in an elliptical path.  (AIIMS 2000) 

1. If both assertion and reason are true statements and the reason is a correct explanation of the 

assertion 

2. If both assertion and reason are true statements but reason is not a correct explanation of the 

assertion 

3. If the assertion is true but the reason are false statement 

4. If both assertion and reason are false statements 

 

44. Assertion : A table cloth can be pulled from a table without dislodging the dishes. 

 Reason  : To every action there is an equal but opposite reaction.  (AIIMS 2000) 

1. If both assertion and reason are true statements and the reason is a correct explanation of the 

assertion 

2. If both assertion and reason are true statements but reason is not a correct explanation of the 

assertion 

3. If the assertion is true but the reason are false statement 

4. If both assertion and reason are false statements 

 

45. An earth satellite is kept moving in orbit by the centripetal force provided by          (AIIMS-2001) 

 1. The gravitational attraction of the earth  

 2. The gravitational attraction of the sun 

 3. The ejection of hot gases from its exhaust  

 4. The burning of fuel in its engine 

 

 

46. The earth revolves about the sun in elliptical orbit with mean radius 9.3x107 m in a period of 1  



 year. Assuming that there are no outside influences.       (AIIMS 03.03.2002 ) 

 1. The earth’s kinetic energy remains constant 

 2. The earth’s potential energy remains constant 

 3. The earth’s angular momentum remains constant 

 4 (1., (2. and (3. are correct 

 

47. Calculate the work done, if a wire is loaded by ‘Mg’ weight and the increase in length is ‘l’  

          (AIIMS 03.03.2002 ) 

 1. Mgl/2 2. Mgl 3. Mgl d) zero  

 

48. Assertion: The time- period of pendulum, on a satellite orbiting the earth is infinity. 

      Reason: Time-period of a pendulum is inversely proportional to √g.  (AIIMS 03.03.2002 ) 

 1. If both the Assertion and Reason are true and the Reason is a correct explanation of the   

       Assertion. 

   2. If both the Assertion and Reason are true and the Reason is not a correct explanation of the   

       Assertion. 

   3. If the Assertion is true but the Reason is false 

   4. If the Assertion is false but the Reason is true 

 

49. Motion of planets in solar system is an example of conservation of :                    (AIIMS 2003) 

 1. Mass   2. Linear momentum  

 3. Angular momentum 4. Energy

 

50. The difference in the length of a mean solar day and a sidereal day is about                        (AIIMS 2003)

 1. 1 minute 2. 4 minutes 3. 15 minutes 4. 56 minutes 

 

51. An astronaut is looking down on earth's surface from a space shuttle at  an altitude of 400 km Assuming 

that the astronaut's pupil diameter is 5 mm and the wavelength of visible light is 500 nm, the astronaut 

will be able to resolve linear objects of the size of about :                      (AIIMS 2003)

 1. 0.5m 2.5m 3.50m 4.500m 



 

 

 

 

 

 

52.Assertion : The earth is slowing down and as a result the moon is coming nearer to it. 

Reason : The angular momentum of the earth moon system is not conserved.         (AIIMS 2003) 

 1. If both assertion 1. And reason are true and the reason is the correct explanation of the assertion 

 2. If both assertion and reason are true and the reason is not the correct explanation of the assertion 

 3. If assertion is true but reason is false 

 4. If both assertion and reason are false statements 

 

53. Assertion  :The length of the day is slowly increasing. 

     Reason  :   The dominant effect causing a slowdown in the rotation of the earth is the gravitational  pull of  

                         other planets in the solar system.                                                                    (AIIMS 2003) 

 1. If both assertion And reason are true and the reason is the correct explanation of the assertion 

 2. If both assertion and reason are true and the reason is not the correct explanation of the assertion 

 3. If assertion is true but reason is false 

 4. If both assertion and reason are false statements 

 

54. The condition for a uniform spherical mass m of radius r to be a black hole is [G= gravitational constant 

and g= acceleration due to gravity]   (AIIMS 2005) 
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55. A person is standing in an elevator. In which situation he finds his weight less ?  (AIIMS 2005) 

1.  when the elevator moves upward with constant acceleration 

2.  when the elevator moves downward with constant acceleration 

3.  when the elevator moves upward with uniform velocity 

4.  when the elevator moves downward with uniform velocity 

 

 

 

 

 

 

56. Assertion: A man in a closed cabin which is falling freely does not experience gravity. 



      Reason    :  Inertial  and gravitational mass have equivalence   (AIIMS - 2006) 

1. If the both assertion and reason are true and reason is the correct explanation of the assertion 

2. If both assertion and reason are true but reason is not the correct explanation of the assertion 

3. If assertion is true, but reason is false 

4. Both assertion and reason are false statements 

5. None of these 

 

57. Height of  geostationary satellite is     (AIIMS 2007) 

 1. 16000 km 2. 22000 km 3. 28000 km 4. 36000km 

 

58. The force of gravitation is    (AIIMS 2007) 

 1. Repulsive 2.  Conservative 3. electrostatic   4. non-conservative 

 

59. Assertion : An astronaut experiences weightlessness in a space satellite.  

      Reason     : When a body falls freely it does not experience gravity.  (AIIMS 2007) 

1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true and reason is not the correct explanation of assertion 

3. If assertion is true but reason is false 

4. If assertion and reason are false. 

 

60. Suppose the gravitational force varies inversely as the power of distance. Then the time period of 

a planet in circular orbit of radius R around the sun will be proportional to           (AIIMS 2008) 
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61. Figure shows the variation of energy with the orbit radius of a satellite in a circular motion. Mark  

      the correct statement.    (AIIMS 2008) 

  

 1. C is total energy, B kinetic energy and A is potential energy. 

 2. A is kinetic energy, B total energy and C potential energy. 

 3. A and B are the kinetic and potential energies and C the total energy of the satellite. 

 4. C and A are kinetic and potential energy respectively and B the total energy of the satellite. 

 

62. A wire of length l and mass m is bent in the form of a semicircle. The gravitational field intensity at the 

centre of semicircle is:    (AIIMS 2009) 
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63. Assertion : Angular speed of a planet around the sun increases , when it is closer to the sun. 

  Reason     :Total angular momentum of the systems remains constant.   (AIIMS 2009) 

 1. If both assertion and reason are true but the reason is correct explanations of the assertion  

 2. If both assertion and reason are true but the reason is not correct explanations of the assertion  

 3. If the assertion is true but the reason is false 

 4. If both assertion and reason are false 

 

64. Assertion  :  Total energy is conserved in moving a satellite to higher orbit.     

 Reason      :  Sum of change in PE and KE is same in magnitude and opposite in nature. 

     (AIIMS 2011) 

 1.  If both assertion and reason are true and reason is the correct explanation of assertion. 

 2.  If both assertion and reason are true but reason is not the correct explanation of assertion. 

 3.  If assertion is true but reason is false. 

 4.  If both assertion and reason are false 

 

65. A particle is thrown vertically upwards with velocity 11.2 km s-1 from the surface of earth. 

Calculate its velocity at height 3R. Where ‘R’ is the radius of earth.    

     (AIIMS 2012) 

 1. = 9.25 km s-1 2. = 5.6 km s-1 3. =11.2 km s-¹ 4. = 4.3 km s-¹ 

 

66. Find out the correct relation for the dependence of change in acceleration due to gravity on the 

angle at the latitude, due to rotation of earth      (AIIMS 2012) 

 1. dg ∝ cos ϕ  2. dg ∝ cos² ϕ 3. dg ∝ cos3/2 ϕ 4. dg ∝ 
1

cos 𝜙
 

 

 

 

67.Assertion: Maximum air flow due to  convection does not  occur at the north pole but it 

                        occurs at 30°N. 



     Reason : There is maximum temperature difference between equator 30°N.  (AIIMS 2012) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion. 

 2. If both assertion and reason are true but reason is not the correct explanation of  assertion true. 

 3. If assertion is true but reason is false. 

 4. If both assertion and reason are false. 

 

68.  Gravitational potential of the body of mass m at a height h from surface of earth of radius R is 

(take g =  acceleration due to gravity at earth’s surface)  (AIIMS 2013) 

 1. -g(R+ h) 2. -g(R- h) 3.g(R + h) 4. g(R- h) 

 

69. A body of mass m is taken from the earth’s surface to the height equal to twice the radius( R) of 

the earth.The change in potential energy of body will be  (AIIMS 2013) 

 1. 3 mgR 2. 1/3 mgR 3. 2mgR 4. 2/3 mgR  

 

70. The gravitational field in a region is given by �⃗� = 5N / kg 𝑗 + 12 N / kg 𝑗 .  The change in the gravitational 

potential energy of a particle of mass 1 kg when it is taken from the origin to a point                        (7 m, -

3 m) is :         (AIIMS 26.5.2018 AN) 

 1.  71 J 2.  13 √58 J 3.  -71 J  4.  1 J 

 

71.  Assertion : A satellite is orbiting around a planet then its angular momentum is conserved. 

      Reason    : Linear momentum conservation leads to angular momentum conservation 

      (AIIMS 26.5.2018 AN) 

1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

3. If assertion is true but reason is false 

4. If both assertion and reason are false.   

 

72.  A satellite orbiting certain planet has apogee R1 and perigee equal to R2, then find the minimum 

kinetic energy that should be given to the satellite to enable it to escape the planate.   

         (AIIMS 26.05.2018 FN) 
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73.Time period of pendulum , on a satellite orbiting the earth , is   (AIIMS 2016) 

1. 1/π 2. 0 3.π                                  4.infinity 



 

74. A cylindrical tank is filled with water to level of 3 m.  A hole is opened at height of 52.5 cm from bottom 

the ratio of the area of the  hole to that of cross – sectional area  cylinder is 0.1 . the square of the speed with 

which water is coming out from the orifice is ( take g = 10ms-2)  (AIIMS 2016) 

1. 50m2s-2 2. 40 m2s-2 3. 51.5 m2s-2 4. 50.5 m2s-2  

 

75. The additional kinetic energy to be provided to a satellite of mass m revolving around a planet of mass M, 

to transfer it from a circular orbit of radius R1 to another of radius R2 (R2 > R1) is  (AIIMS 2016) 
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76. The reading of a spring balance corresponds to 100 N while situated at the north pole and a body is   kept 

on it. The weight record on the same scale if it is shifted to the equator, is (take, g=10m/s2 and radius of the 

earth, R=6.4×106m)     (AIIMS 2015) 

      1.  99.66 N  2. 110 N  3.  97.66 N 4. 106 N 

 

77. Assertion (A): An astronaut in an orbiting space station above the earth experience  

                              weightlessness. 

     Reason ( R ): An object moving around the earth under the influence of earth’s gravitational force 

is in a state of ‘ free fall’    (AIIMS 2015) 

     1. If both Assertion and Reason are true and Reason is correct explanation of Assertion. 

     2. If both Assertion and Reason are true but Reason is not the correct explanation of Assertion. 

     3. If Assertion is true but Reason is false. 

     4. If both Assertion and Reason are false 

 

78. The change in the gravitational potential energy when a body of mass m is raised to a height nR 

above the surface of the earth is (here, R is the radius of the earth)   (AIIMS 2017) 
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79. The distances of two planets from the sun are 1013 m and 1012 m respectively. The ratio of time 

periods of these two planets is                                                                      (AIPMT 1988) 

 1. 
1

√10
 2. 100 (3) 10 √10 4. √10 

 

80. The largest and the shortest distance of the earth from the sun are r1 and r2, Its distance from the 

sun when it is perpendicular to the major axis of the orbit drawn from the sun       (AIPMT 1988) 
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81. If the gravitational force between two objects were proportional to 
1

𝑅
 (and not as 

1

𝑅2
 ) where R is 

separation between them, then a particle in circular orbit under the such  force would have its 

orbital speed v proportional to    (AIPMT - 1989) 

 1. 
1

𝑅2  2. 𝑅0 3. R 4. 
1

𝑅
 

 

82. For a satellite escape velocity is 11 km/s. If the satellite is launched at an angle of 60° with the 

vertical, then escape velocity will be:   (AIPMT - 1989) 

 1. 11 km/s 2. 11 √3 km/s 3. 
11

√3
 km/s 4.33km/s.  

 

83.  Find the gravitational field at a distance of 2000 km from centre of earth. 

 (Given Rearth = 6400 km2  Mearth = 6 x 1024 kg);                                        (AIIMS 25.05.19 AN) 

 1.  .53 m/s2   2.  7.12 m/s2   3.  3.06 m/s2   4.  .8 m/s2 

 

84.  Distance between sun and Earth is 2 x 108 km,  temperature of sun 6000 K, radius of sun 

       7 x  105 km.  If emmisivity of the earth is 0.6, find out the temperature of the earth in thermal  

       equilibrium                                            (AIIMS 25.05.19 AN) 

 1.  400 k 2.  300 k 3.  500 k 4.  600 k 

 

85.  A planet has same density as that of earth and universal gravitational constant G is twice that of  

   earth, the ratio of acceleration due to gravity, is.       (AIIMS 25.05.19 AN) 

 1.  1:4 2.  1:5   3.  1:2   4.  3:2 

 

86.  Assertion :  When the lift moves with uniform velocity the man in the lift will feel  

                            weightlessness. 

  Reason      :  In downward accelerated motion of lift, apparent weight of a body increases. 

                                          (AIIMS 25.05.19 AN) 

 1.  If both assertion and reason are true and reason is correct explanation of assertion. 

 2.  If both assertion and reason are true and reason is not correct explanation of assertion. 

 3.  If assertion is true but reason is false 

 4.  If both assertion and reason are false. 

 

87.  Assertion :  Even when orbit of a satellite is elliptical, its plane of rotation passes through the  

                           centre of earth. 

 Reason       :  According to law of conservation of angular momentum, the plane of rotation of    

                           satellite  always remains same.                                 (AIIMS 25.05.19 AN) 



 1.  If both assertion and reason are true and reason is correct explanation of assertion. 

 2.  If both assertion and reason are true and reason is not correct explanation of assertion. 

 3.  If assertion is true but reason is false 

 4.  If both assertion and reason are false.                    

     

88. If radius of the earth is 6347 km, then what will be difference between acceleration of free fall  

    and acceleration due to gravity near the earth's surface?   (AIIMS 25.05.19 FN) 

 1. 0.3400       2. 0.0340   3. 0.0034  4. 0.24 

 

89. Maximum amplitude of SHM so block A will not slip on block B, K=100N/m.  

      (AIIMS 25.05.19 FN) 

  

 1. 2  2. 4 3. 6 4. 8 

 

90. Assertion: Sometimes insects can walk on water.   

  Reason    : The gravitational force on insect is balanced by force due surface tension. 

      (AIIMS 26.05.19 FN) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion. 

 2. If both assertion and reason are true, but reason is not the correct explanation of assertion. 

 3. If assertion is true but reason is false. 

 4. If both assertion and reason are false. 

 

91 A particle of mass 10g is kept of the surface of a uniform sphere of mass 100 kg and a radius of 

10 cm. Find the work to be done against the gravitational force between them to take the particle 

far away from the sphere. (you make take G = 6.67 x 10-11 Nm2 /kg2)  (AIIMS 26.05.19 FN) 

  1. 3.33x10-10 J 2. 13.34x 10-10 J 3. 6.67x10-10 J 4. 6.67x10-9 J 

 

 

 

 

 

92. Assertion: Work done by or against gravitational force in moving a body from one point to  

                         another is independent of the actual path followed between the two points.  

  Reason     : Gravitational forces are conservative forces.     (AIIMS 26.05.19 FN) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion. 



 2. If both assertion and reason are true, but reason is not the correct explanation of assertion. 

 3. If assertion is true but reason is false. 

 4. If both assertion and reason are false  

 

93. The minimum and maximum distance of planet from then  sun is rmin and rmax. If velocity at rrmax,  

isVo, then find velocity at rmin .   (AIIMS 27.05.18 AN) 

         

 

 

 1. 
Vormax

𝑟𝑚𝑖𝑛
                        2. 

2V0rmin

𝑟𝑚𝑎𝑥
    3. 

3V0rmin

𝑟𝑚𝑎𝑥
                      4. 

2V0rmax

𝑟𝑚𝑖𝑛
 

 

94. Two objects P and Q initially at rest move towards each other under mutual force of attraction. 

At the instant when the velocity of P is v and that of Q is 2v, the velocity of centre of mass of the 

system is    (AIIMS 27.05.18 AN) 

 1. v 2. 3v  3. 2v 4. zero 

 

95. Six stars of equal mass are moving about the centre of mass of the system such that they are 

always on the vertices of a regular hexagon of side length a. Their common time period will be   

                                                                                                                         (AIIMS 27.05.18 AN) 

 1. 4𝜋√
𝑎3

𝐺𝑚
 2. 2𝜋√

4√3𝑎3

𝐺𝑚(5√3+4)
 3. 4𝜋√

3𝑎3

𝐺𝑚
 4. None of these. 

 

96. Assertion : If earth suddenly stops rotating about its axis, then the value of acceleration due to   

                          gravity will become same at all the places.   

      Reason     : The value of acceleration due to gravity depends-upon the rotation of the earth 

     (AIIMS 27.05.18 AN) 

1. If both assertion and reason are true and reason is the correct explanation of assertion. 

2. If both assertion and reason are true but reason is not the correct explanation of  assertion. 

3. If assertion is true but reason is false.  

4. If both assertion and reason are false. 

 

 

97. The maximum vertical distance through which a fully dressed astronaut can jump on the earth is 

0.5 m. Estimate the maximum vertical distance through which he can jump on the moon, which 

has a mean density 2 3⁄  nd  that of the earth and radius one quarter that of the earth.  

    (AIIMS 2014) 



 1. 1.5 m 2. 3 m 3. 6 m 4. 7.5 m 

 

98. Considering normal incidence of ray, the equivalent refractive index of combination of two slabs 

shown in figure is    (AIIMS 2014) 

 

 1. 1.8 2. 1.43 3. 2  4. None of the above 

 

99. Assertion : The ratio of inertial mass to gravitational mass is equal to one. 

      Reason  : The inertial mass and gravitational mass of a body are equivalent.   (AIIMS 2014) 

1. If both the assertion and reason are true and reason explains the assertion. 

2. If both the assertion and reason are true but reason does not explain the assertion. 

3. If assertion is true  but reason false 

4. If assertion is false but reason is true 

 

100. The period of moon’s rotation around the earth is nearly 29 days . If moon’s mass were 2 fold 

its present value and all the other things remain unchanged, the period of moon’s rotation would 

be nearly   (AIIMS  27.5.18 FN) 

 1. 29 √2 days 2. 29 / √2 days  3. 29 × 2 days    4. 29 days 

 

101. Assertion: If an object is projected from earth surface with escape velocity path of object will  

                         be parabola.       

        Reason : When object is projected with velocity less than escape velocity from horizontal surface  

                       and greater than orbital velocity path of object will be ellipse    (AIIMS  27.5.18 FN) 

1. If both assertion and reason are true and reason is the correct explanation of assertion. 

2. If both  assertion and reason are true and reason is not the correct explanation of assertion 

3. If assertion is true but reason is false. 

4. If both assertion and reason are false. 

 

 

102. A planet is moving in an elliptical orbit around the sun.  If  T,U, E and L stands for its kinetic energy, 

potential energy, total energy and magnitude of angular momentum  about the center of  force  which of 

the following is correct? 

     (AIPMT 1990)        



   1. T is conserved   

 2. U is always positive        

     3. E is always negative    

 4. L is conserved but the direction of vector L⇀ will continuously change 

 

103.The satellite of mass m is orbiting around the earth in a circular orbit with a velocity v. what will 

be its total energy?    (AIPMT 1991) 

 1. 
3

4
  mv² 2. 

1

2
 mv² 3.  mv² 4.  - 

1

2
 mv² 

 

104 A seconds pendulum is mounted in rocket. Its period of Oscillation decreases when the rocket 

    (AIPMT 1991) 

 1. comes down with uniform acceleration  2. moves round the earth is geostationary orbit 

 3. moves up with. a uniform velocity 4. moves up a uniform acceleration  

 

105. The mean radius of the earth is R, its angular speed on its own axis is 𝜔 and the acceleration 

due to gravity at the earth's surface is g. What will be the radius of the orbit of a geostationary 

satellite?    (AIPMT 1992) 

 1. (
𝑅2𝑔

𝜔2 )
1/3

 2. (
𝑅𝑔

𝜔2)
1/3

 3. (
𝑅2𝜔2

𝑔
)

1/3

 4. (
𝑅2𝑔

𝜔
)

1/3

 

 

106.  A satellite A of mass m is at a distance r from the surface  of the earth, another satellite B of  

 mass 2m is at a distance of 2r from the earth’s surface their time periods are in the ratio is 

                                                                                                                           (AIPMT 1993) 

 1.1:2   2. 1:16   3. 1:32   4. 1:2√2  

 

107. The escape velocity from the earth is 11.2 km/s .If a body is to be projected in a direction  

  making an angle 45o to the vertical, then the escape velocity is                     (AIPMT 1993) 

 1. 11.2 ×2 Km/s   2. 11.2 Km/s  3. 
11.2

√2
Km/s  4. 11.2√2 Km/s 

 

108.  The escape velocity from the surface of the earth is Ve.  The escape velocity from the surface 

of a planet whose mass and radius are three times those of the earth, will be   (AIPMT 1995) 

 1.  Ve   2.  3Ve 3.  9Ve  4.  
1

3𝑣𝑒
 

 

109. What will be the formula of the mass in terms of g, R and G? (R = radius of the earth)                    

          

(AIPMT 1996) 



 1. g2 R/G 2. G R2/g                3. G R/g   4. g R2/G 

 

110. A star which is emitting radiation at a wavelength of 5000 A° is approaching the earth with a  

 velocity of 1.50 x 106 m/s. The change in wavelength of the radiation as received on the earth is    

         (AIPMT 1996) 

 1. 0.25 A°   2.  2.5 A°    3.  25 A°   4.  250 A° 

 

111. The period of  revolution of the planet A round the sun is 8 times that of B. The distance of A 

from the sun is how many times greater than of B from the sun?      (AIPMT  1997) 

 1. 5   2.  4      3. 3                   4. 2 

 

112. The escape Velocity of a body on the surface of the earth is 11.2 km/s. If the earth's mass 

increases to twice its present value and the radius of the earth becomes half, the escape velocity 

would become           (AIPMT  1997) 

 1.  44.8 km/s      2.  22.4 km/s  

 3. 11.2 km/s(Remain unchanged)           4.  5.6 km/s 

 

113. A body of weight 72 N moves from the surface of earth at a height half of the radius of the  

 earth, then gravitational force exerted on it will be :   (AIPMT 2000) 

 1.36 N 2.32 N 3.144 N 4. 50 N 

 

114. For a planet having mass equal to mass of the earth but radius is one forth of radius of the earth . The  

 escape velocity for this plane will be   (AIPMT 2000) 

 1.11.2 km/s 2. 22.4 km/s 3. 5.6 km/s 4. 44.8 km/s 

 

115. With what velocity should a particle be projected so that its height becomes equal to radius of 

earth.                                                                                               (AIPMT 2001) 

 1.(
𝐺𝑀

𝑅
)1/2 2. (

8𝐺𝑀

𝑅
)1/2 3.(

2𝐺𝑀

𝑅
)1/2 4.(

4𝐺𝑀

𝑅
)1/2 

 

116. A body of mass m is placed on earth surface which is taken from earth surface to a height of          

     h = 3R then change in gravitational potential energy is :-  (AIPMT 2002) 

 1. 
𝑚𝑔𝑅

4
                            2.

2

3
 𝑚𝑔𝑅 3. 

 3

4
 𝑚𝑔𝑅                 4. 

𝑚𝑔 𝑅

2
 

 

 

117. A rod of length is 3m and its mass acting per unit length is directly proportional to distance x  

 from one of its end then its centre of gravity from that end will be at: -   (AIPMT 2002) 



 1. 1.5 m 2. 2 m 3. 2.5 m 4. 3.0 m 

 

118. The acceleration due to gravity on the planet A is 9 times the acceleration due to gravity on 

planet B. A man jumps to a height of 2m on the surface of A. What is the height of jump by the 

same person on the planet B.   (AIPMT  2003) 

 1. 2/9 m 2. 18 m 3. 6 m 4. 2/3 m 

 

119. A man weighs 80 kg. He stands on a weighing scale in a lift which is moving upwards with a 

uniform acceleration of 5 m/s2 .What would be the reading on the scale? (g=10m/s2) 

     (AIPMT  2003) 

 1. zero 2. 400N 3. 800 N 4. 1200 N 

 

120. Two spheres of masses m and  M are situated in air and the  gravitational force between them is 

F. The space around the masses in now filled with a liquid of specific density 3. The gravitational 

force will now be:    (AIPMT  2003) 

 1. 3F 2. F 3. F/3 4. F/9 

 

121.The Earth is assumed to be a sphere of radius R. A platform is arranged at a height R from the 

surface of the Earth. The escape velocity of a body from this platform is fv, where v is its escape 

velocity from the surface of the Earth. The value of f is:     (AIPMT 2006) 

 1. √2  2. 
1

√2
 3. 

1

3
 4. 

1

2
 

 

122. Two satellites of earth, 𝑆1and 𝑆2 are moving in the same orbit. The mass of 𝑆1is four times  

 the mass of 𝑆. Which one of the following statements is true?  (AIPMT 2007) 

 1. The kinetic energies of the two satellites are equal 

     2. The time period of 𝑆1 is four times that of 𝑆2 

 3. The potential energies of earth and satellite in the two cases are equal 

 4. 𝑆1 and 𝑆2 are moving with the same speed 

 

123. The frequency of a light wave in a material is 2 x 10 14 Hz and wavelength is 5000 Å. The 

 refractive index of material will be:-    (AIPMT 2007) 

 1. 1.33  2.1.40 3.1.50  4.3.00 

 

124. For a satellite moving in an orbit around the earth, the ratio of kinetic energy to potential energy 

is-    (AIPMT 2005) 

 1. 1 / √2 2. 2  3. √2 4. 1 / 2 



 

125. Imagine a new planet having the same density as that of earth but it is 3 times bigger than the 

earth in size. If the acceleration due to gravity on the surface of earth is g and that on the surface 

of the new planet is g’, then    (AIPMT 2005) 

 1. g’ = 3g 2. g’ = 9g 3. g’ = g / 9 4. g’ = 27g 

 

126.  The figure shows elliptical orbit of a planet m about the sun S. The shade area SCD is twice the 

shaded area SAB. It t1 is the time for the planet to move from C to D and t2 is the time to move 

from A to B then        (AIPMT 2009 3/3) 

 

 

 

      

 1. t1=t2 2. t1>t2           3. t1=4t2    4. t1=2t2 

 

127. The radii of circular orbits of two satellites A and B of the earth, are 4R and R, respectively. If 

the speed of satellite A is 3V, then the speed of satellite B will be        (AIPMT 2010) 

1. 3V/4  2.6 V 3.12 V  4.3V/2 

 

128. A ray of light travelling in a transparent medium of refractive index μ, falls on a surface 

separating the medium from air at an angle of incidence of 45°. For which of the following value 

of μ the ray can undergo total internal reflection?      (AIPMT 2010) 

 1. μ = 1.33  2.μ = 1.40  3.μ = 1.50  4.μ = 1.25 

 

129. An engine pumps water through a hose pipe. Water passes through the pipe and leaves with a velocity 

2m/s. The mass per unit length of water in pipe is 100 kg/m. What is the power of the engine? 

     (AIPMT 2010) 

1. 400 W 2.200 W 3.100 W 4.800 W 

 

130. A particle of mass M is situated at the centre of a spherical shell of same mass and radius a.  

      The gravitational potential at a point situated at a/2 distance from the centre, will be   

    (AIPMT 2010)  

1. -
3𝐺𝑀

𝑎
 2. -

2𝐺𝑀

𝑎
 3. -

𝐺𝑀

𝑎
  4. -

4𝐺𝑀

𝑎
 

131. The escape velocity from the Earth's surface is υ. The escape velocity from the surface of another 

planet having a radius, four times that of Earth and same mass density is  (AIPMT MAIN 2012) 

 1.  2 υ 2. 3 υ 3. 4 υ 4. υ  

 



132. A particle is released from height S from the surface of the Earth. At a certain height its kinetic 

energy is three times its potential energy. The height from the surface of earth and the speed of 

the particle at that instant are respectively :     (AIPMT MAIN 2012) 

 1.  
S

4
, 

√3gS

2
                  2.       

S

2
, 

√3gS

2
              3.    

S

4
, √

3gS

2
             4.   

S

4
, 

3gS

2
 

 

133. A particle of mass ′m′ is projected with a velocity v=kVe(k<1. from the surface of the earth. 

(Ve=escapevelocity) The maximum height above the surface reached by the particle is:  

     (AIPMT MAIN 2012) 

  1. R(
𝑘

1+𝑘
)

2

 2. 
R2K

1+k
   3. 

R2K

1−k
 4. R(

𝑘

1−𝑘
)

2

   

 

134. The potential energy of a particle in a force field is U = 
𝐴

𝑟2
 - 

𝐵

𝑟
 where A and B are positive 

constants and r is the distance of particle from the centre of the field. For stable equilibrium, the 

distance of the particle is   (AIPMT PRELIMINARY 2012) 

 1. A/B 2. B/A 3. B/2A   4. 2A/B 

 

135.A spherical planet has a mass Mp, and diameter Dp. A particle of mass m falling freely near the 

surface of this planet will experience an acceleration due to gravity, equal to 

    (AIPMT PRELIMINARY 2012) 

 1. GMp / 𝐷𝑝
2 2. 4GMp,m / 𝐷𝑝

2 3. 4GMp / 𝐷𝑝
2  4. GMpm / 𝐷𝑝

2 

 

136. A geostationary satellite is orbiting the earth at a height of 5R above that surface of the earth, 

has a time period of 24 hours. R being the radius of the earth. The time period of another satellite 

of the earth. The time period of another satellite in hours at a height of 2R from the surface of the 

earth is     (AIPMT PRELIMINARY 2012) 

 1. 6√2 2.
6

√2
 3. 5  4. 10   

 

137.The height at which the weight of a body becomes 1/16th, its weight on the surface of earth 

(radius R), is    (AIPMT PRELIMINARY 2012) 

 1. 3R 2. 4R  3. 5R   4.15R  

 

138. The height which the weight of a body becomes 1/16th, its weight on the surface of earth (radius 

R) is     (AIPMT PRE 2012) 

 1. 4R 2. 5 R 3. 15 R 4. 3 R  

 



139. A geostationary satellite is orbiting the earth at a height of 5R above the surface of the earth, R 

being the radius of the earth. The time period of another satellite in hours at a height of 2R from 

the surface of the earth is   (AIPMT PRE 2012) 

 1. 6 / √2 2. 5 3. 10  4. 6 √2 

 

140.  If the radius of a star is R and it acts as a black body, what would be the temperature of the star, 

in which the rate of energy production is Q?   (AIPMT PRE 2012) 

 1.  2.  3. (
𝑄

4𝜋𝑅2 𝜎  
)1/2 4.  

 

141.  A spherical planet has a mass Mp and diameter Dp. A particle of mass m falling freely near the 

surface of this planet will experience an acceleration due to gravity, equal to 

      (AIPMT PRE 2012) 

 1. 4 GM p m / D p
2 2. 4GM p / D p

2 3. GM p m / D p
2 4. GM p / D p

2 

 

142.  A particle of mass m is thrown upwards from the surface of the earth, with a velocity u. The mass and   

the radius of the earth are, respectively, M and R. G is gravitational constant and g is acceleration due to  

gravity on the surface of the earth. The minimum value of u so that the particle does not return back to  

earth is      (AIPMT MAIN 2011) 

 1. √
2𝐺𝑀

𝑅2                             2. √
2𝐺𝑀

𝑅
 3. √

2𝑔𝑚

𝑅2  4. √2𝑔𝑅2 

 

143. A particle of mass M is situated at the centre of spherical shell of same mass and radius a. The magnitude 

of the gravitational potential at a point situated at a/2 distance from the centre will be       

    (AIPMT MAIN 2011) 

     1. 
𝐺𝑀

𝑎
                               2.  

2𝐺𝑀

𝑎
     3.  

3𝐺𝑀

𝑎
     4. 

4𝐺𝑀

𝑎
      

 

144. A person of mass 60 kg is inside a lift of mass 940 kg and presses the button on control panel. 

The lift starts moving upwards with an acceleration 1.0 m/s2. If g = 10 ms-2, the tension in the 

supporting cable is:     (AIPMT 2011) 

 1. 1200 N 2. 8600 N  3. 9680 N 4. 11000 N 

 

145. A planet moving along an elliptical orbit is closest to the sun at a distance r1 and farthest away 

at a distance of r₂. If v₁ and v₂ are the linear velocities at these points respectively, then the ratio  

𝑉1

𝑉2
 is    (AIPMT 2011) 



 1. r₁/r₂ 2. (r1/r₂)²  3. r₂/r₁ 4. (r₂/r₁)² 

 

146. A body of mass ‘m’ is taken from the earth’s surface to the height equal to twice the radius (R)of 

the earth. The change in potential energy of body will be                             (AIPMT 2013) 

 1. mg 2R 2. 
2

3
 mg R 3. 3 mgR  4. 

1

3
mgR 

 

147. Infinite number of bodies, each of mass 2 kg are situated on x-axis at distances 1m, 2m, 4m, 

8m,…., respectively , from the origin. The resulting gravitational potential due to this system at 

the origin will be                                                                             (AIPMT 2013) 

 1. – G 2. - 
8

3
 G 3. - 

4

3
  G 4. -4G 

 

148. Dependence of intensity of gravitational field (E) of earth with distance (r) from  

       centre of earth is correctly represented by   (AIPMT 04.05.14 FN) 

       1.          2.        3.           4.   

 

149.  At what height from the surface of earth the gravitation potential and the value of g are                          

−5.4×107Jkg-2 and 6.0 ms-2 respectively? Take the radius of earth as 6400 km.                   (AIPMT 2016) 

 1.2600 km 2.1600 km 3.1400 km 4.2000 km 

 

150. The ratio of escape velocity at earth (ve) to the escape velocity at a planet  (vp)  whose radius and  mean  

 density are twice as that of earth is                     (AIPMT 2016) 

 1.  1:2  2.  1: 2√2 3.  1:4  4.  1 : √2  

 

151. The acceleration due to gravity at a height 1km above the earth is the same as at a depth d below the  

 surface of earth Then:    (NEET 2017) 

     1. d = 
1

2
 km     2. d = 1 km     3. d = 

3 

2
km     4. d = 2 km 

 

 

 

 

152. Two astronauts are floating in gravitational free space after having lost contact with their spaceship.      

 The two will.     (NEET 2017) 

      1. Keep floating at the same distance between them 



     2. Move towards each other 

     3. Move away from each other. 

     4.Will become stationary 

 

153.  If the mass of the Sun were ten times smaller and the universal gravitational constant were 

ten times larger in magnitude, which of the following is not correct ?     (NEET 2018) 

 1. Walking on the ground would become more difficult. 

 2. Time period of a simple pendulum on the Earth would decrease.    

 3. Raindrops will fall faster.   

 4. ‘g’ on the Earth will not change. 

 

154. A body weighs 200 N on the surface of the earth. How much will it wigh half way down to the  

 centre of the earth?    (NEET 2019) 

 1. 100 N 2. 150 N 3. 200 N 4. 250 N 

 

155. The work done to raise a mass m from the surface of the earth to a height h, which is equal to 

the radius of the earth (R)is:   (NEET 2019) 

 1. 
3

2
 mgR. 2. mgR 3. 2 mgR 4. 

1

2
mgR 

 

156. A body weighs 72 N on the surface of the earth. What is the gravitational force on it, at a 

height equal to half the radius of the earth?                       (NEET 2020) 

 1.48 N 2.32 N 3.30 N 4.24 N 

 

157. The escape velocity from the Earth's surface is v. The escape velocity from the surface of another 

planet having a radius, four times that of Earth and same mass density is : (NEET 2021) 

 1. v 2. 2v  3. 3v 4. 4v 

 

158. A particle of mass 'm' is projected with a velocity v = kVe (k < 1) from the surface of the earth.  

(Ve = escape velocity)  The maximum height above the surface reached by the particle is :  

    (NEET 2021) 

 1. 𝑅 (
𝑘

1−𝑘
)

2

 2. 1. 𝑅 (
𝑘

1+𝑘
)

2

 3. 
𝑅2𝑘

1+𝑘
 4. 

𝑅𝑘2

1−𝑘2 


