
XIIth – PHYSICS 

9. ATOMIC AND NUCLEAR PHYSICS 

 

1.  The number of beta particles emitted by a radioactive substance is twice the number of alpha 

particles emitted by it. The resulting daughter is an:   (CBSE PM/PD 2009) 

 1. isomer of parent   2. isotone of parent  

 3. isotope of parent  4. isobar of parent   

 

2.  In a Rutherford scattering experiment when a projectile of charge Z1 and mass M1 approaches 

a target nucleus of charge Z2 and Mass M2 ,the distance of closest approach is r0.The energy of 

the projectile is:    (CBSE PM/PD 2009) 

 1. directly proportional to Z1, Z2 

 2. inversely proportional to Z1 

 3. directly proportional to mass M1 

 4. directly proportional to M1 x M2      

 

3.  The ionization energy of the electron in the hydrogen atom in its ground state is 13.6 eV.The  

  atoms are excited to higher energy levels to emit radiations of 6 wavelengths. Maximum  

  wavelengths of emitted radiation corresponds to the transition between: (CBSE PM/PD 2009) 

 1. n = 3 to n = 1 states  2. n = 2 to n = 1 states  

 3. n = 4 to n = 3 states 4. n = 3 to n = 2 states  

 

4. Two radioactive substances A and B have decay constants 5λ and λ respectively. At t=0 they have the  

 same number of nuclei. The ratio of number of nuclei of A to those of B will be (1/e)2 after a time  

 interval   (CBSE PMT  2007) 
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5.  In radioactive decay process, the emitted negatively charged β - particles are       

    (CBSE PMT  2007) 

 1. the electrons produced as a result of the decay of neutrons inside the nucleus 

 2. the electrons produced as a result of collisions between atom 

 3. the electrons orbiting around the nucleus 

 4. the electrons present inside the nucleus 

 

6.  In a mass spectrometer used for measuring the masses of ions, the ions are initially accelerated by an  

 electric potential V and then made to describe semicircular paths of radius R using a magnetic field  

 B. If V and B are kept constant, the ratio ( 
𝐂𝐡𝐚𝐫𝐠𝐞 𝐨𝐧 𝐭𝐡𝐞 𝐢𝐨𝐧

𝐌𝐚𝐬𝐬 𝐨𝐟 𝐭𝐡𝐞 𝐢𝐨𝐧
 ) will be proportional to   

    (CBSE PMT  2007) OS 

 1. 1 / R2 2. R2 3.    R   4. 1/R 



    

 7. A nucleus 𝐗𝐙
𝐀  has mass represented by m(A,Z). If Mp and Mn denote the mass of proton and neutron  

 respectively and BE the binding energy(in MeV) then. (CBSE PMT  2007) 

 1. B.E.=[ZMp+(A−Z)Mp−M(A,Z)]c2   

 2. B.E.=[ZMp+ZMn−M(A,Z)] c2 

 3. B.E.=M(A,Z)−ZMp−(A−Z)Mn 

 4. B.E.=[M(A,Z)−ZMp−(A−Z)Mn] c2 

 

8.  If the nucleus 𝐀𝐥𝟏𝟑
𝟐𝟕   has a nuclear radius of about 3.6 fm, the 𝐓𝐞𝟏𝟑

𝟏𝟐𝟓  would have its radius  

 approximately as 

    (CBSE PMT  2007)  

  

 1.  9.6 fm 2. 12.0 fm 3.    4.8 fm      4. 6.0 fm 

       

 

9.  The total energy of electron in the ground state of hydrogen atom is −13.6eV . The  

 kinetic energy of an electron in the first excited state is   (CBSE PMT  2007) 

       
1. 6.8eV  2. 13.6eV  

       3. 1.7eV         4.  3.4eV  

 

10.  The half life of a radioactive nucleus is 50 days. The time interval (t2-t1) between the time t2 

when  
2

3
 of it has decayed and the time t1when

1

3
 of it had decayed is: (CBSE MAIN 2012) 

 1. 15 days 2. 30 days  3. 50 days 4. 60 days 

 

11.  The transition from the state n=3 to n=1 in a hydrogen like atom results in ultraviolet radiation. 

Infrared radiation will be obtained in the transition from (CBSE MAIN 2012) 

 1. 4→3 2. 2 →1 3. 3 →2 4. 4 →2  

  

12.  The decay constant of a radio isotope is λ. If A1 and A2 are its activities at times t1 and t2

 respectively, the number of nuclei which have decayed during the time (t1−t2) 

     (CBSE MAIN 2010) 

  1. A1t1 – A2t2 2. A1 – A2 3. (A1 – A2)/ λ 4. λ(A1 – A2) 

 

13.  The binding energy per nucleon in deuteron  and helium nuclei are 1.1 MeV and 7.0 MeV, 

respectively. When two deuterium nuclei  fuse to form a helium nucleusthe energy released in the 

fusion is   (CBSE MAIN 2010) 

  1. 23.6 MeV 2. 2.2 MeV 3. 28.0 MeV 4. 30.2 MeV 



 

14.  The electron in the hydrogen atom jumps from excited state (n=3) to its ground state (n=1) and 

the photons thus emitted irradiate a photosensitive material. If the work function of the material 

is 5.1eV, the stopping potential is estimated to be (the energy of the electron in nth state 𝑬𝒏

=−
𝟏𝟑.𝟔

𝒏𝟐 𝒆𝑽) 

      (CBSE MAIN 2010) 

 1. 5.1V  2. 12.1V 3. 17.2V 4. 7V 

 

 

15.  A beam of cathode rays is subjected to crossed Electric (E) and magnetic fields (B). The fields are  

       adjusted such that the beam is not deflected. The specific charge of the cathode rays is given by : 

      (where V is the potential difference between cathode and anode)  (CBSE PRELIMINARY 2010) 
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16.  The activity of a radioactive sample is measured as N0 counts per minute at t = 0 and N0/e 

counts  per minute at t = 5 minutes. The time (in minutes) at which the activity reduces to half 

its value is                      (CBSE PRELIMINARY 2010) 
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17.  The energy of hydrogen atom in its ground state is −13.6 eV. The energy of a He+   ion in the first  

        excited state will be   (CBSE PRELIMINARY 2010) 

 1. -6.8 eV 2. -13.6 eV 3.  -27.2 eV   4. -54.4 eV    

 

 18.  The mass of a 3Li7 nucleus is 0.042u less than the sum of the masses of all its nucleons. The                                                     

binding energy per nucleon of  3Li7 nucleus is nearly  (CBSE PRELIMINARY 2010) 

  1. 23 MeV 2. 46 MeV 3. 5.6 Mev  4. 3.9 MeV 

 

19.  An alpha nucleus of energy 
𝟏

𝟐
m 𝒗𝟐   bombards a heavy nuclear target of charge Ze. Then the distance 

of closest approach for the alpha nucleus will be proportional to  (CBSE PRELIMINARY 2010) 
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20.  If an electron in a hydrogen atom jumps from the 3rd orbit to the 2nd orbit, it emits a photon of  

 wave length λ. When its jumps from the 4th orbit to the 3rd orbit, the corresponding wavelength 

of the photon will be   (CBSE 2016 P-II) 
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21.  The half-life of a radioactive substance is 30 minutes. The time(in minutes) taken between 40%  

decay and 85% decay of the same radioactive substance is   (CBSE 2016 P-II) 

 1. 15 2. 30 3. 45 4. 60 

 

22.  When an α-particle of mass ‘m’ moving with velocity ‘𝜈’ bombards on a heavy nucleus of 

charge ‘Ze’, its distance of closest approach from the nucleus depends on m as:  

     (CBSE 2016 P-I) 
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23.  Given the value of Rydberg constant is 107m-1, the wave number of the last line of the Balmer 

series in hydrogen spectrum will be:   (CBSE 2016 P-I) 

  1. 0.025 x 104 m-1   2. 0.5 x 107 m-1   

  3. 0.25 x 107 m-1   4. 2.5 x 107 m-1  

 

24. For a radioactive material ,half life is 10 minutes .If initially there are 600 number of nuclei, 

the time taken (in minutes)for the disintegration of 450 nuclei is : (CBSC PMD 06.05.2018) 

1. 20 2. 15 3. 30  4. 10 

 

25.  The ratio of kinetic energy to the total energy of an electron in a Bohr orbit of the hydrogen 

atom, is :   (CBSC PMD 06.05.2018) 

1. 1:1 2.  1:-2 3.  2:-1  4.  1:-1 

 
 

26. A metal plate gets heated, when cathode ray strike against it due to (AIIMS 1994) 

1. linear velocity of cathode rays 

2. kinetic energy of cathode rays  

3. angular velocity of cathode rays  

4. potential energy of cathode rays 

 

 

 



27. The neutron was discovered by (AIIMS 1994) 

 1.Rutherford 2.Marie curie 3.James Chadwick  4.Pierre curie 

28. In nuclear reactor , the controlling rods are made of  (AIIMS 1994) 
 

1. stainless steel 2. cadmium  3. Plutonium 4. Graphite 
 

29. In Bohr model of hydrogen atom, which of the following is quantised? (AIIMS 1994) 

1. linear momentum of electron 2. linear velocity of electron  

3. angular momentum of electron 4. angular velocity of electron 

30. In a boiling water reactor, the boiling water is used as a (AIIMS 1994) 
 

 1. moderator 2. Fuel 3. controller 4.Coolant 

31. What is missing in the following nuclear reaction1H
2 + 

1H
2
→2He3+----------? (AIIMS 1994) 

 

1. Positron 2.Meson 3.Neutron 4.Electron 

32. A strong argument for the particle nature of cathode rays is that they  (AIIMS 1994) 

 1. travel through vacuum 

1. cast shadow  

2. get deflected by electric and magnetic field  

3. produce fluorescence. 
 

33. 𝛽 rays, emitted from a radioactive material are known as  (AIIMS 1994) 

1. charged particles emitted by nucleus 

2. neutral particles 

3. electrons orbiting around the nucleus  

4. electromagnetic radiations. 

34.Assertion: In the process of nuclear fission, the fragments emit two or three neutrons as soon  

  as they are forms and subsequently emit particles. 

 Reason: As the fragments contain an excess of neutrons over protons, emission of neutron and  

                particles bring their neutron/proton ratio to stable values  (AIIMS 1994) 

 

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. 

 

 

 

 



35. Association: If a heavy nucleus is split into two medium sized parts, each of the new nuclei  

       Will have more binding energy per nucleon than the original nucleus. 

 

Reason: Joining two light nuclei together to give a single nucleus of medium size means more 

binding energy per nucleon in the new nucleus. (AIIMS 1994) 

 

 

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  

    theassertion 

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

4. If both assertion and reason are false. 

36. A tin nucleus has charge + 50 e. If the proton is at a distance 10−12 m from the nucleus then the 

potential at this position is (charge on proton = 1.6×10−19C) (AIIMS 1995) 

 1. 7.2 X 108  V 2. 14.4 X 104 V 

 3.14.4 X 108 V 4. 7.2 X 104 V 

37. According to Bohr’s principle, the relation between principal quantum number (n) and radius of 

orbit, is   (AIIMS 1995) 

 1. r ∝
1

𝑛
 2. r ∝ n 3. r ∝

1

𝑛2 4. r ∝𝒏𝟐 

38. The α-rays are  (AIIMS 1995) 

1.  electromagnetic radiation 2.  stream of electrons 

3. stream of uncharged particles 4.  stream of positively charged particles 

 

39. A nucleus of 4Be9 absorbs an alpha particle and emits a neutron. The resulting nucleus will be 

   (AIIMS 1995) 

 1. 5C
13 2. 6C12 3.6C

13 4. 4Be8 

 

40. Which of the following is an essential requirement for initiating the fusion reaction? 

   (AIIMS 1995) 

 1. high temperature 2.  critical mass   

 3. critical temperature 4.  thermal neutrons 



41. A certain radioactive element has a half-life of 20 years. If we have a block with 10 g of the 

element in it, after how many years will there be just 2.5 g of the element in the block? (AIIMS 1995) 

 1.  80 years 2.  40 years 3.100 years 4.  60 years  

42. When we heat a gas-sample from 27°C to 327°C, then the initial average kinetic energy, of the 

molecules was E. What will be the average kinetic energy after heating? (AIIMS 1995) 

 

 1.  2 E 2.  327 E 3.√𝟐 E 4.  300 E 

43.   A nucleus emits one α-particle and forms a new nucleus.  The mass and charge of the new 

 nucleus is changed in one of the following way  (AIIMS 1996)  

 1.  mass is reduced by 2 and charge is reduced by 2 

 2.  mass is reduced by 4 and charge is reduced by 6 

 3.  mass is reduced by 2 and charge is reduced by 4 

 4.  mass is reduced by 4 and atomic number is reduced by 2 

 

44.   which of the following will deflect in electric field?  (AIIMS 1996) 

 1.  cathode-ray  2.  X-rays  

 3.  ultra-violet rays  4.𝛾-rays 

 

 

45.   The energy produced in the sun is due to   (AIIMS 1996) 

 1.  chemical reaction  2.  fission reaction 

 3.  fusion reaction  4.  all the above 

 

46.   If 92U
238undergoes successively 8 ∝-decays and 6 𝛽-decays, then the resulting nucleus is 

     (AIIMS 1996) 

 1.82U
210 2.82U

208 3.82U
214 4.82U206 

 

47.   The Hα line of hydrogen   (AIIMS 1996) 

 1. has a wavelength smaller than that of the Hβ line 

 2.  has a wavelength 4860 A 

 3.  is emitted in the transition from the second excited state to the first excited state 

 4.has a wavelength 6060 A 

 

 

 



48.   Emission of β-rays in radioactive decay results in the change of  (AIIMS 1996) 

 1.  both mass and charge 2.  mass but not in charge 

 3.  either mass and charge 4.  charge but not in mass 

49.   The hydrogen atom can give spectral lines in the Lyman, Balmer Paschen series.  Which of  

 the following statement is correct?   (AIIMS 1996) 

 1. Paschen series is in the visible region 

 2.  Lyman series is in the infra-red region 

 3.  Balmer series is (solely) in ultra violet-region 

 4.  Balmer series is in the visible region (partly) 

50.   Assertion:  The relative velocity of two photons travelling in opposite directions is the  

 velocity of light  

 Reason:The rest mass of a photon is zero.    (AIIMS 1996) 
 

1. 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.  

51.   Assertion:  The square of the period of revolution of a planet is proportional to the cube of 

the semi-major axis of the ellipse    

 Reason:  Sun’s gravitational field is inversely proportional to the square of its distance from  

          the planet.     (AIIMS 1996) 

1. 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. 

52.  The binding energy per nucleon of deuteron (₁H²) and helium atom (2He4) is 1.1 MeV and 7 

MeV respectively. If two deuteron atoms react to form a single helium atom, the released 

energy, is     (AIIMS 1997) 

 1. 13.9 MeV   2. 26.9 MeV  3. 23.6 McV 4. 19.2 MeV 

 

53.  Electron-volt (eV) is the unit of   (AIIMS 1997) 

 1. energy  2. Charge 3. current 4. Potential 

 

 

 



54.  In Bohr's model, the atomic radius of the first orbit is ro. The radius of the third orbit, is 

      (AIIMS 1997) 

 1. r0/3   2.ro 3. 3 ro 4. 9 ro 

   

55.  In the nuclear reactions, there is a conservation of  (AIIMS 1997) 

 

 1. mass only  2. energy only 3. momentum only 4. all of these 

 

56.  Which statement below is true ?   (AIIMS 1998)  

 1. Radiant energy is propagated as a wave motion  

 2. Positrons have the same mass as an electron 

 3. When a nucleus emits a beta particle, itsmass number is unchanged. 

 4. All of the above 

 

57.  Radium Ra236 has a half-life of 1590 years. How much of the original amount of Ra236 would 

remain after 6360 years ?   (AIIMS 1998)  
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58.  The proposal that no more than two electrons may occupy a particular atomic orbital was made 

by     (AIIMS 1998)  

 1. Pauli   2. Pauling 

 3. Einstein   4. Curie 

 

59.    Assertion: In Rutherford's experiment, α-particles from a sodium source were allowed  to fall 

         on a104mm thick gold foil. Most of the particles passed straight through the foil. 
 

     Reason: The entire positive charge and nearly whole of the mass of an atom is concentrated  

 in the nucleus     (AIIMS 1998) 

 

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

    explanation of 

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

     explanation 

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

 4. If both Assertion and Reason both are false statements 

 

 



60. The specific charge of an electron is    (AIIMS 1999) 

 1. 5.7 × 10 7Coulomb /kg   2. 1.76 × 10 11 Coulomb /kg 

 3. 1.6 × 10 -19 Coulomb /gm  4. 1.6 × 10 -19 Coulomb  

 

61. In a nuclear reactor.    (AIIMS 1999) 

 1. the thick concrete shield is used to slow down the speed of neutrons 

 2. heavy water or graphite is used to moderate the activity of the reactor 

 3. the chain reaction is controlled by rods of uranium whose going in reduces the rate 

 4. out of U238 and U235, the natural uranium has less than 1 % of U235 

 

62. Which energy -state of triply ionized beryllium (Be +3) has the same orbital radius as that of state 

of hydrogen atom    (AIIMS 1999) 

 1. n=8 state   2. n=5 state 3. n=4 state 4. n=2 state 

63. Assertion  :  Activity of 108  undecayed radioactive nuclei of half-life 50 days to that of 1.2×108 

     number of undecayed nuclei of same other material with half-life 60 days . 

 Reason : Activity is proportional to half life   (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 

 

64. When a 𝛽– particle is emitted from a nucleus, the neutron – proton ratio (AIIMS 2000) 

 1. is increased  2. is decreased 

 3. remains the same  3. first decreases then increase 

 

65. If the end A of a wire is irradiated with alpha rays and the end B is irradiated with beta rays, then 

(AIIMS 2000) 

 1. a current will flow from   

 2. a current will flow from A to B 

 3. there will be no current in the wire  

 4. A current will flow from each to the mid point of the wire 

 

66. If A, Z and N denote the mass number, the atomic number and the neutron number for a given 

nucleus, then which of the following statement is incorrect?                 (AIIMS 2000) 

 1. isobar have the same A but different Z and N 

 2. isobar have the same Z but different N and A 

 3. isobar have the same N but different A and Z 

 4. N = Z + A 

 



67. The wavelength of the first line of Balmer series is 6563Å. The Rydberg constant for hydrogen is 

about     (AIIMS 2000) 

 1. 1.09 x 105 per m 2. 1.09 x 109 per m 3. 1.09 x 108 per m 4. 1.09 x 107 per m 

 

68. Radius of He2
4  nucleus is 3 fermi. The radius of pb82

206  will be  (AIIMS 2000) 

 1. 8 Fermi  2. 11.16 Fermi 3. 6 Fermi 4. 5 Fermi 

 

69. An atom of mass number 15 and atomic number 7 captures an 𝛼-particles and then emits a proton. 

The mass number and atomic number of the resulting product will respectively be (AIIMS 2000) 

 1. 18 and 8  2. 16 and 4 3. 15 and 3 4. 14 and 2 

 

70. Assertion : Activity of 108 undecayed radioactive nuclear of half life 50 days is equal to that of  

         1.2 x 108 undecayed nuclear of some other material with half life 60 days.  

 Reason  : Activity is proportional to half life.  (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 

 

71. Assertion: Radioactive nuclei emit β− particles. 

      Reason: Electrons exist inside the nucleus.   (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 

 

72.Assertion : Bohr had to postulate that the electrons in stationary orbits around the nucleus do  

                   not radiate. 

Reason: According to classical physics all moving electrons radiate.  (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 
 



73.Assertion : A beam of charged particles is employed in the treatment of cancer. 

 Reason : Charged particles on passing through a material medium lose their energy by causing  

                      ionization of the atoms along their path.  (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 

74. Assertion  :Neutrons penetrate matter more readily as compared to protons.  

      Reason   :Neutrons are slightly more massive than protons.                       (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 

 

75. In an orbital motion , the angular momentum vector is   (AIIMS-2004) 

 1. along the radius vector 2. parallel to the linear momentum  

 3. in the orbital plane  4. perpendicular to the orbital plane. 

 

76. A nucleus of mass number A, originally at rest emits an α-particle with speed v. The daughter  

    nucleus recoils with a speed     (AIIMS-2004) 

 1.
2𝑣
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77. When an electron -positron pair annihilates, the energy released is about (AIIMS-2004) 

 1. 0.8 x 10- 13J  2. 1.6 x 10- 13J 

 3. 3.2 x 10- 13J  4. 4.8 x 10- 13J 

 

78. Two parallel beams of positron moving in the same direction will   (AIIMS-2004) 

1. Repel each other 

2. Will not interact with each other 

3. Attract each other 

4. Be deflected normal to the plane containing the two beams 

 

79. Carbon dating is best suited for determining the age of fossils if their age in years is of the order  

  of      (AIIMS-2004) 

 1.103 2.104 3.105  4.106 

 



80. The dependence of binding energy per nucleon, BN,  on the mass number A, is represented by: 

 (AIIMS-2004) 

 1.  2.  3.    4.  

 

81. Assertion : Activity of 108 undecayed radioactive nuclear of half life 50 days is equal to that of  

         1.2 x 108 undecayed nuclear of some other material with half life 60 days.  

 Reason  : Activity is proportional to half life.  (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 

 

82. Assertion : Isotopes of an element can be separated by using a mass spectrometer 

 Reason : Separation of isotopes is possible because of the difference in electron numbers of  

                          isotopes.   (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 

 

83. Assertion : The relative velocity of two photons travelling in opposite directions is C. 

 Reason  : The rest mass of a photon is zero.   (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 

 



84. Assertion : Alpha particles produce more intense ionization than beta particles. 

 Reason  : Alpha particles are positively charged.  (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 

 

85. Assertion : The positive ray particles are more massive than electrons 

 Reason  : Positive rays are deflected by a magnetic field to a greater extent than cathode rays.

                     (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 

 

86. Assertion : 90Sr from the radioactive fall out from a nuclear bomb ends up in the bones of  

                      human beings  through the milk consumed by them. It causes impairment of the  

                      production of red blood cells. 

 Reason     : The energetics β-particles emitted in the decay of 90Sr damage the bone marrow.  

(AIIMS-2004) 

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. 

 

  

 

 

 

 

 

 



87. Assertion: Energy is released in nuclear fission. 

 Reason     : The total binding energy of the fission fragments is larger than the total binding energy of the  

                       parent nucleus.     (AIIMS-2004) 

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. 

 

88. Assertion : Heavy water preferred over ordinary water as a moderator in reactors 

  Reason     : Heavy water, used for slowing down the neutrons , has lesser absorption probability  

of neutrons than ordinary water.   (AIIMS-2004) 

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. 
 

 

89. Assertion : The positive ray particles are more massive than electrons  (AIIMS 2000) 

 Reason  : Positive rays are deflected by a magnetic field to a greater extent than cathode rays.

   

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 

 

90. A monoenergetic electron beam with electron speed of 5.28x 106 ms-1 is subjected to a magnetic 

field of 2 x 10-4 T normal to the back velocity. What is the radius of the circular path traced by the 

beam? Given e/m for electron = 1.76 x 10¹¹ C kg-1                                (AIIMS-2001) 

 1. 20 cm  2. 15 cm 3. 10 cm 4. 5 cm 

 

91. Which of the following crystals have a hexagonal structure?                      (AIIMS-2001) 

 1. zinc 2. calcite 3. quartz 4. both 1. & 3. 

 

 



 

92. When a β -particle is emitted from a nucleus, the neutron-proton ratio                  (AIIMS-2001) 

 1. is increased  2. is decreased  

 3. remains the same  4. first decreases then increases 

 

93. If the end A of a wire is irradiated with alpha rays and the end B is irradiated with beta rays, then

               (AIIMS-2001) 

1. a current will flow from B to A         

2. a current will flow from A to B 

3. there will be no current in the wire  

4. a current will flow from each end to the midpoint of the wire 

 

94.  If A, Z and N denote the mass number the atomic number and the neutron number for a given  

 nucleus, then which of the following statement is incorrect?                   (AIIMS-2001) 

1. Isobar have the same A but different Z and N 

2. Isotopes have the same Z but different N and A 

3. Isotones have the same N but different A and Z 

4. N = Z+A 

 

95. Assertion (A): In Thomson's experiment all the positive ions with the same value of specific 

charge are focused on the same parabola irrespective of their velocities.    

     Reason (R)   : The ions of same velocities arrive at different points on the same parabola 

(AIIMS-2001) 

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 is a false statement 

4. If both assertion and reason are false statements 

 

 

 

 

 

 



96. Assertion (A): Germanium is a very good conductor of electricity                (AIIMS-2001) 

       Reason (R): The number of density of free electrons for germanium is 8 x 1028 m-3. 

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 is a false statement 

4. If both assertion and reason are false statements 

 

97. Assertion (A): The Paschen series in the spectrum of hydrogen lies in the ultraviolet region 

     Reason (R): The Paschen series is born of transitions of electrons onto the second orbit from  

higher Orbits                  (AIIMS-2001) 

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 is a false statement 

4. If both assertion and reason are false statements 

      

98. Assertion: A deuteron and an 𝛼 – particle enter the same magnetic field with the same velocity,  

                        the radius of their circular paths will be same.  (AIIMS 03.03.2002 ) 

     Reason: Radius of circular path is directly proportional to the momentum of the particle. 

     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 

 

99. A proton is about 1840 times heavier than an electron. When it is accelerated by a potential difference of 

1 kV, its kinetic energy will be :                      (AIIMS 2003) 

1. 1840 keV 2. 1/1840 keV       3.  1 keV 4. 920 keV 

 

100. A radioactive substance decays to 
𝟏

𝟏𝟔
 th of its initial activity in 40 days. The half-life of the radioactive 

substance expressed in days is:                      (AIIMS 2003) 

1. 2.5 2. 5 3. 10 4. 20 



101. A neutron makes a head on elastic collision with a stationary deuteron. The fractional energy loss of the 

neutron in the collision is?                         (AIIMS 2003) 

1.16/81 2.8/9 3. 8/27 4. 2/3 

 

102.Two small drops of mercury, each of radius R coalesce to form a single large drop. The ratio of the total 

surface energies before and after the change is:                     (AIIMS 2003) 

1. 1:2
1

3 2. 𝟐
𝟏

𝟑:1 3. 2:1 4. 1:2 

 

103. Nuclear fusion is possible:                   (AIIMS 2003) 

1. only between light nuclei 

2. only between heavy nuclei 

3. between both light and heavy nuclei 

4. only between nuclei which are stable against β− decay 

 

104. Radioactive nuclei injected into a patient collect at certain sites within its body, undergoing radioactive 

decay and emit electromagnetic radiation. These radiations can then be recorded by a detector. This  

procedure provides an important diagnostic tool called            (AIIMS 2003) 

 1. Gamma camera  2. CAT scan 

3. Radio tracer technique 4. Gamma ray spectroscopy 

 

105.In a material medium, when a positron meets an electron both the particles annihilate leading to 

the emission of two gamma ray photons. This process forms the basis of an important diagnostic 

procedure called                           (AIIMS 2003) 

1. MRI 2. PET 3. CAT       4. SPECT 

 

106. The  magnetic moment(μ) of a revolving electron around the nucleus varies with principal quantum 

number n as     (AIIMS 2005) 

 1.  μ ∝ n   2. μ ∝ 1/n     3. μ ∝ n2  4. μ ∝1/ n2 

 

107. A radioactive material has a half-life of 10 days. What fraction of the material would remain 

after 30 days ?     (AIIMS 2005) 

 1.  0.5 2. 0.25 3.  0.125 4. 0.33 

 

 

 

 

 



 

108.  Assertion: The energy (E) and the momentum (p) of a photon are related by p= E/c 

       Reason: The photon behaves like a particle   (AIIMS 2005) 

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

 2. If  both assertion and  reason or 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. 

 

109.  Assertion: It is not possible to use  Cl35 as a fuel for fusion energy.   

       Reason: The binding energy of Cl35 is too small   (AIIMS 2005) 

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

 2. If  both assertion and  reason or 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. 

 

110.  Hard X-rays for the study of fractures in bones should have a minimum wavelength of 𝟏𝟎−𝟏𝟏m.  The  

accelerating  voltage for electrons in X-ray machine should be:                    (AIIMS - 2006) 

     1. <124 .2 kV  2. >124.2 Kv 

     3. Between 60 kV and 70 kV                        4. =100 kV 

 

111.  The operation of a nuclear reactor is said to be critical if the multiplication factor (K) has   a value: 

     (AIIMS - 2006) 

          1. 1 2. 1.5 3. 2.1  4.  2.5  

 

112. 
238
92

U has 92 protons and 238 nucleons. It decays by emitting an alpha particle and becomes

         (AIIMS - 2006) 

      1.  
234
92

U    2. 
𝟐𝟑𝟒
𝟗𝟎

Th 3. 
235
𝟗𝟐

U  4.
237
93

 Np 

 

113.  The fossil bone has a 14C : 12C ratio, which is [
𝟏

𝟏𝟔
] of that in a living animal bone. If the half-life 

of 14C  is 5730 years, then the age of the fossil bone is    (AIIMS - 2006) 

       1. 11460 years  2. 17190 years 

      3. 22920years  4. 45840years 

 

 

 



114.  Which one of the following is a possible nuclear reaction?   (AIIMS - 2006) 

        1.  
𝟏𝟎
𝟓

B + 
𝟒
𝟐

He→
𝟏𝟑
𝟕

N +
𝟏
𝟏

 H 2.  
𝟐𝟑
𝟏𝟏

Na +
 𝟏
𝟏

H→
𝟐𝟎
𝟏𝟎

Ne + 
𝟒
𝟐

He 

       3. 
𝟐𝟑𝟗
𝟗𝟑

Np → 
𝟐𝟑𝟗
𝟗𝟒

Pu + β ̅ + �̅�      4. 
𝟏𝟏
𝟕

N + 
𝟏
𝟏

H→ 
𝟏𝟐
𝟔

C +β ̅  + �̅� 

 

115.  If alpha, beta and gamma rays carry same momentum, which has the longest wavelength?

     (AIIMS - 2006) 

      1.  alpha rays  2. beta rays 

      3. gamma rays  4. none all have same wavelength 

 

116.  Assertion: The binding energy per nuclcon, for nuclei with atomic mass number A > 100 decreases  

                               with A       

       Reason   :  The nuclear forces are weak for heavier nuclei.                  (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 

 

117.  Assertion: Standard optical diffraction gratings  cannot be used for discrimination between  

                          different  X-ray wavelengths. 

       Reason   Grating spacing is not of the order of X-ray wavelengths.    (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 

 

118.  Assertion:Cobalt-60 is useful in cancer therapy 

       Reason   : Cobalt-60 is a source of 𝜸-radiations capable of killing cancerous cells.     (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 

 



119.  In the following diagram, which particle has highest e/m value?  (AIIMS 2007) 

 

 1. A       2.  B      3. C  4. D 

 

120. What is the energy of He- electron in first orbit?  (AIIMS 2007) 

 1.  40.8 eV     2. -27.2 eV 3. -54.4 eV  4.  -13.6 eV 

 

121. Which wavelength of sun is used finally as electric energy?    (AIIMS 2007) 

 1. Radio waves 2. Infrared waves 3. Visible light  4. Microwaves 

 

122. What is the amount of energy released by deuterium and tritium fusion?  (AIIMS 2007) 

 1. 60.6eV 2.  12.6eV 3.  17.6eV 4.  28.3 eV 

 

123. What is the energy of photon whose wavelength  is 6840 Å?   (AIIMS 2007) 

 1. 1.81 eV 2.  3.6 eV   3.  -13.6eV    4.  12.1 eV 

 

124. Calculate power output of U92
235  reactor, if it takes 30 days to use up 2 kg of fuel, and if  each 

fission gives 185 MeV of useable energy. Avogadro's number = 6 x 1023/mol?  (AIIMS 2007) 

 1. 56.3 MW  2. 60.3 MW  3. 58.3 MW  4. 54.3 MW 

 

125. Assertion : Heavy water is a better moderator than normal water. 

 Reason      : Heavy water absorbs neutrons more efficiently than normal water. (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. 

 

 

 

 

 

 

 



126. Assertion : 90 Sr  from the radioactive fall out from a nuclear bomb ends up in the bones of human  

                             beings  through the milk consumed by them. It causes impairment of the production of red  

                            blood cells. 

   Reason     : The energetics β- particles emitted in the decay of 90 Sr damage the bone marrow. 

     (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. 

 

127. N1, atoms of a radioactive element emit N2, beta particles per second. The decay constant of the 

element is (in s-¹)     (AIIMS 2008) 

 1. N1 / N2  2. N2 / N1 3. N1 (ln 2) 4. N2(ln 2) 

 

128. Which of the following is matched wrongly?    (AIIMS 2008) 

 1. oil drop experiment →Millikan 

 2. dual nature of light de →Brogile  

 3. uncertainty principle → Heisenberg 

 4. none of these 

 

129. Assertion: A double convex lens  (μ= 1.5) has focal length 10 cm. When the lens is immersed 

                      in water (μ =4/3) its focal length becomes 77 cm.        

      Reason   :  
𝟏

𝒇
 = 

𝝁𝒗−𝝁𝒎

𝝁𝒎
 (

𝟏

𝑹𝟏
 −  

𝟏

𝑹𝟐
) 

      (AIIMS 2008) 

 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. 

                           

  

 

 

 

 

 

 



130. Assertion: 90Sr from the radioactive fall out from a nuclear bomb ends up in the bones of 

                      human beings through the milk consumed by them. It causes impairment of 

                       production of red blood cells.         

      Reason : The energies B-particles emitted in the decay of 90Sr damage the bone marrow. 

      (AIIMS 2008) 

 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. 

 

131. If the half lives of a radioactive element for α and β decay  are 4 years and 12 years respectively, 

the ratio of its initial activity and that after 12 years will be    

      (AIIMS 2009) 

  1. 6.25% 2. 12.5% 3. 25% 4. 50% 

132. A radioactive nucleus is being produced at a constant rate α per second. Its decay constant is λ. If N0 are 

the number of nuclei at time t=0, then maximum number of nuclei possible are    (AIIMS 2009) 

  1. N0 + 
𝛼

𝜆
 2. N0 3. 

𝜆

𝛼
+N0 4. 

𝜶

𝝀
 

 

133. Assertion : Nuclei having number about 60 are most stable. 

       Reason     : When two or more light nuclei are combined into a heavier nucleus, then the binding 

energy per nucleon will increase.   (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. 

 

134.What would be maximum wavelength for Brackett series of hydrogen -spectrum? 

           (AIIMS 2010) 

  1. 74583 Å 2. 22790 Å 3. 40519 Å 4. 18753 Å 

 

135.What would be the radius of second orbit of He+  ion?                                     (AIIMS 2010) 

 1. 1.058 Å 2. 3.023 Å 3. 2.068Å 4. 4.458 Å 

 

 



 

136. Two radioactive substances A and B have decay constants 5λ and  λ  respectively. At t=0, they 

have the same number of nuclei. The ratio of number of nuclei of A to those of B will be (1/e2) 

after a time                         (AIIMS 2010) 

 1. 4λ 2.2λ 3.
𝟏

𝟐𝝀
 4.

1

4𝜆
 

 

137. The intensity of gamma radiation from a given source is l. On passing through 36mm of lead, it 

is reduce to l/8. The thickness of lead which will reduce the intensity to l/2 will be    (AIIMS 2010) 

 1. 18mm 2. 12mm 3. 6mm  4. 9mm 

 

138. The wavelength of Lymen series for first number is                                         (AIIMS 2010) 

 1. 
𝟒×𝟏.𝟎𝟗𝟕×𝟏𝟎𝟕

𝟑
  m                        2.

3

4×1.097×107 m  

 3. 
4

3×1.097×107 m  4.
3

4
 × 1.097×107 m 

 

139.  The ratio of the masses of the elements having their nuclear radii 2 fermi and 1 fermi is  

 `    (AIIMS 2011 

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

  

140.  For a nuclear reactor to run in critical condition the reproduction factor k should be 

     (AIIMS 2011) 

 1.  = 1 2.  > 1 3.  < 1 4.  >>> 1 

 

141.  S32 absorbs energy and decays into which element after two α-emissions?  

     (AIIMS 2011) 

 1.  Carbon 2.  Aluminium 3.  Oxygen 4.  Magnesium 

 

142.  Half life of a radioactive material is 5 years, then the percentage of it remained after 25 years 

   will be    (AIIMS 2011) 

 1.  3.125% 2.  6.25% 3.  1.25% 4.  25% 

   

143.  Among the following which is used to control the rate of reaction in  nuclear fission reactions?

     (AIIMS 2011) 

 1.  Water 2.  Heavy water 3.  Cadmium 4.  Graphite 

  

 



 

144.  The series corresponding to minimum wavelength transition in H-atom  

     (AIIMS 2011) 

 1.  Balmer series  2.  Lyman series 

 3.  Paschen series  4.  Brackett series 

 

145.Assertion  :  For nuclear reactor, it is desirable to have k = 1.   

 Reason      :  Sustained chain reaction occur at this critical condition. 

 

 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 

 

146.Assertion  :  Mass defect in nuclear reactions is less than 1%   

 Reason      :  In nuclear reaction, change in BE/N is generally less than 1%. 

     (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 

 

147.Assertion  :  It is very easy to detect neutrino in nature.   

 Reason      :  It has high affinity to interact with matter. 

     (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 

 

 

 

 

 

 

 



148.Assertion  :  It is desirable to slow down fast moving neutrons to sustain controlled chain  

                            reactions. 

 Reason      :  Slow moving neutrons efficiently collides with U235. 

     (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 

 

149. Half life of a radio-active element is 8 years, how much amount will be present after 32 years? 

     (AIIMS 2012) 

 1. 
1

4
   2. 

1

8
     3.  

1

16
   4.  

1

32
  

  

150. Total energy of the electron in hydrogen atom above O eV leads to    

     (AIIMS 2012) 

1. continuation of energy states   

2. large number of discrete ionised states 

3. balmar series   

4. paschen series 

 

151. Gamma decay takes place   (AIIMS 2012) 

1. Prior to alpha decay   

2. Prior to beta decay. 

3. Prior to positron decay.   

4. Due to de-excitement of nuclear levels. 

 

152. Calculate the kinetic energy of the electron having wavelength 1 nm.  (AIIMS 2012) 

 1. 2.1 eV 2. 3.1 eV 3. 1.5 eV  4. 4.2 eV 

 

153. The nucleus 𝑋𝑛
𝑚  emits one 𝛼 particle and  2𝛽-particles.The resulting nucleus is   

     (AIIMS 2012) 

 1.  2.  3.   4.  

 

 

 

 



154. Assertion: Bohr's atomic model cannot be used to explain multiple electron species. 

      Reason : It does not take inter-electronic interactions in account.   (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. 

 

155. Assertion: Total energy of electron in an hydrogen atom is negative. 

      Reason     : It is bounded to the nucleus.     

     (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. 

 

156. Assertion: At rest, radium is decayed into Radon and an 𝛼-particle. They both moves back to 

                        back of each other. 

      Reason    : Splitting of radioactive particle is based on conservation of linear momentum. 

  (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. 

 

157. Assertion: More energy is released in fusion than fission. 

       Reason   : More number of nucleons take part in fission.                 (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. 

 

 

 

 

 



158. Assertion: γ-radiation emission occurs after 𝛼 and ß decay. 

      Reason    : Energy levels occur in nucleus.     (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. 

 

159. In nuclear fission, which of the following quantity is conserved?  (AIIMS 2013) 

 1. Energy  2. Mass 

 3. Momentum  4. Both energy and mass 

 

160. When a slow neutron is captured by a 𝑈92
235  nucleus, a fission energy released is 200 MeV. If 

power of nuclear reactor is 100 W then rate of nuclear fission is:  (AIIMS 2013) 

 1. 3.6 x 106 s-1 2. 3.1 x 1012 s-1 3. 1.8 x 104 s-1 4. 4.1 x 106 s-1 

 

161. Which of the following statement is incorrect   (AIIMS 2013) 

 1. Neutron is less stable than proton  

 2.Neutron can cause fission in nuclear reactors but proton cannot 

 3.A free proton can emit beta particle 

 4.A bound proton can emit beta particle     

  

162. In B+ decay    (AIIMS 2013) 

 1. antineutrino is produced with electron   

 2. neutrino is produced with positron 

 3. neutron is produced with electron  

 4. none of these       

 

163. Ratio of longest wavelengths corresponding to Lyman and Balmer series in hydrogen spectrum 

is         (AIIMS 2013) 

 1. 7/29 2. 9/31 3. 5/27  4. 3/23  

 

 

 

 

 



 

164. Assertion : 𝐶𝑜27
60  is a source of gamma radiation. 

 Reason : Gamma emmision is due to nuclear decay.   (AIIMS 2013) 

 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 association and reason are false. 

1. kw;Wk; fhuzk; ,uz;Lk; ngha;ahf ,Ue;jhy; 

 

165. If radiation corresponding to first line of “Balmer series” of He + ion knocked out electron from 

1st excited state of H atom, the kinetic energy of ejected electron from H atom would be             

(eV) -[Given En= Z2 / n2  (13. 6 eV)]   (AIIMS 26.5.2018 AN) 

 1. 4.155 eV   2.  8.310 eV   3.  2.515 eV    4.  5.550 eV 

 

166. The luminous dials watches are usually made by mixing a zinc sulphide phosphor with an a 

particle emitter. The mass of radium (mass number 226, half-life 1620 years)that is needed to 

produce an average of 10 a-particles per second for this purpose is  (AIIMS 26.5.2018 AN) 

 1. 2.77mg  3. 2.77 x 10−23g  

 2. 2.77g  4.  2.77 x 𝟏𝟎−𝟏𝟑kg 

 

167.  Assertion:  The force of repulsion between atomic nucleus and 𝛼-particle varies with distance 

according to inverse square law. 

 Reason    :  Rutherford did 𝛼 −particle scattering experiment. 

     (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.     

 

168. In a hydrogen spectrum third line of Balmer's series having wavelength . Find the binding 

energy of the ground state.  (AIIMS 26.05.2018 FN) 

 1.  
𝟏

𝝀
 = R. Z2 (

𝟏

𝟐𝟐 - 
𝟏

𝟓𝟐)  2.  
1

𝜆
 = 

𝑅

𝑧2 (
1

22 - 
1

52 )    

  3.  
1

𝜆
 = 

𝑧2

𝑅
  (

1

22 - 
1

52 )  4.  
1

𝜆
 = R2. z (

1

22 - 
1

52 ) 

 



169. An atom of mass number 15 and atomic number 7 captures an α-particle and then emits a proton. 

The mass number and atomic number of the resulting atom will be respectively  

     (AIIMS 2016) 

 1. 14 and 2  2. 15 and 3  3. 16 and 4  4. 18 and 8 

 

170. Assertion: Generally heavy nuclei are unstable 

 Reason: It has more neutrons and protons   (AIIMS 2016) 

 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. 

 

171. Assertion: Heavy water is used as moderator in nuclear reactor 

 Reason: Water cool down the fast neutron.  (AIIMS 2016) 

 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. 

  

172. Assertion: Unlike electric force and gravitational  forces  nuclear force has limited range. 

  Reason: Nuclear force do not obey inverse square law.  (AIIMS 2016) 

 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. 

 

173. Assertion:  Electrons in the atom are held due to coulomb forces. 

      Reason: The atom is stable only because the centripetal force due to coulombs law is balanced by 

the centrifugal force.   (AIIMS 2016) 

 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. 
 

 



174.Assertion (A): The magnetic moment (𝝁 ) of an electron revolving around the nucleus decreases 

with increasing principle quantum number (n)     

      Reason (R) : Magnetic moment of the revolving electron, 𝝁 𝜶 n.                  (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 

 

175. Two radioactive materials X1 and X2 have decay constants 6λ and 3λ respectively. If initially they 

have the same number of nuclei, then the ratio of the number of nuclei of 𝓍1 to that of 𝓍2 will be e1

 after a time.      (AIIMS 2017) 

1. 
𝟏

𝟔𝝀
 2. 

𝟏

𝟑𝝀
 3. 

𝟑

𝟔𝝀
 4. 

𝟔

𝟗𝝀
 

 

176.Assertion: Thermonuclear fusion reactions may become the source of unlimited power for the  

                         mankind. 

      Reason:   A single fusion event involving isotopes of hydrogen produces more energy than energy   

                     from nuclear fission of  
𝟐𝟑𝟓

 𝟗𝟑
𝑼.   (AIIMS 2017) 

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. 

 

177. Which of the following are thermions?                                                              (AIPMT 1988 OS) 

 1.  protons 2. Electrons 3. photons 4.positrons 

 

178.  Number of visible lines in Balmer’s series                                           (AIIMS 25.05.19 AN) 

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

 

179.  Assertion :  For an element generally N ≥ Z ( N = number of neutrons, Z=atomic number) 

 Reason       :  Neutrons always experience attractive nuclear force.              (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. 

 

 



180. A electron collides elastically with H-like atom and excites it from ground state to n = 3. Find  

    out the energy transfer to H-like atom    (AIIMS 25.05.19 FN) 

 1. 12.1 eV  2. 10.2 eV  3.12.75 eV   4. 10 eV 

 

181. Energy of electron (in eV) in 2nd orbit of He+ion ?   (AIIMS 25.05.19 FN) 

 1. -10.6 eV 2.-13.6 eV 3.-15.6 eV 4.-25.6 eV 

 

182.Assertion:  In U235 fission reaction neutrons are required to be slowed down. 

 Reason:  The probability of capture of slow moving neutrons is high for U235.  

      (AIIMS 25.05.19 FN) 

 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. 

 

183.Assertion: Heavy water is used to slow down neutron in nuclear reactor. 

 Reason    : It does not react with slow speed neutron and mass of deuterium is comparable to the  

             neutron.    (AIIMS 25.05.19 FN) 

 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. 

 

184. Assertion: In both radio activity and photoelectric effect electrons may be ejected. 

  Reason    : In photoelectric effect and radio activity emission occurs only of unstable elements. 

      (AIIMS 25.05.19 FN) 

 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. 

 

185.In hydrogen atom, the electron is moving round the nucleus with velocity 2.18 x 106 m/s in an 

orbit of radius 0.528 Å . The acceleration of the electron is  (AIIMS 25.05.19 FN) 

1. 9 x 1018 m/s2. 2. 9 x 1022 m/s2. 3. 9 x 10-22m/s2. 4. 9 x 1012 m/s2. 

 

 



186.Assertion: Hydrogen atom consists of only one electron but its emission spectrum has many 

lines. 

 Reason    : Only Lyman series is found in the absorption spectrum of hydrogen atom whereas in  

              the emission spectrum, all the series are sound.  (AIIMS 25.05.19 FN) 

 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. 

 

187. A sample which has half life of  𝟏𝟎𝟑𝟑 year. If initial number of nuclei of the sample is 26×𝟏𝟎𝟐𝟒. Then 

find out the number of nuclei decayed in 1 year.   (AIIMS 26.05.19 AN)

 

 1. 1.82×10−7 2. 182×10−7 3. 18.2×𝟏𝟎−𝟕 4. 1820×10−7 

 

188. At which excited state of Be3+ radius of e- will be same as H atoms and electron in ground 

state.    (AIIMS 26.05.19 AN) 

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

 

189. Assertion : Binding energy increase with increases atomic mass number. 

 Reason      : Density of nucleus increase with increases in atomic mass number. (AIIMS 26.05.19 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 

 

190. 99% of a radioactive element will decay between   (AIIMS 26.05.19 AN)

 1. 6 and 7 half lives       2. 7 and 8 half lives 

 3. 8 and 9 half lives                  4. 9 half lives 

 

191. The principle of controlled chain reaction is used in:  (AIIMS 26.05.19 AN) 

 1. atomic energy reactor 2. atom bomb 

 3. the core of sun  4. artificial radioactivity 



192. Assertion : Hydrogen atom consists of only one electron but its emission spectrum has many  

                           lines.  

 Reason       : Only Lyman series is found in the absorption spectrum of hydrogen atom whereas  

                          in the emission spectrum, all the series are found.    (AIIMS 26.05.19 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 

 

193. Assertion : Radioactive nuclei emit 𝛽−1particles. 

 Reason       : Electrons exist inside the nucleus.    (AIIMS 26.05.19 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 

 

194. Assertion : For the scattering of α− particles at a large angles, only the nucleus of the atom is responsible. 

 Reason      : Nucleus is very heavy in comparison to electrons.  (AIIMS 26.05.19 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 

 

195. If energy of electron in ground state is -13.6eV then find out speed of electron in fourth orbit of            

H-atom     (AIIMS 26.05.19 FN) 

 1. 5.45x106 m/s 2. 5.45x105 m/s 3. 5.45x105 m/s 4. 4.45x105 m/s 

           

196. If energy of 15 eV is given to electron in 4th orbit then find it's final energy when it comes out of H-

atom.    (AIIMS 26.05.19 FN) 

 1. 14.15 eV 2. 13.6 eV 3. 12.08 eV  4. 15.85 eV 

 

 

 

 



 

197. Find BE per nucleon of 56Fe where m(56Fe)=55.936 u,  mn=1.00727 u, mp =1.007274 u.  

     (AIIMS 26.05.19 FN) 

     1. 477.45 MeV 2. 8.52 MeV 3. 577 MeV 4. 10.52 MeV  

 

198. If half life of an element is 69.3 hours then how much of its percent will decay in 10th to 11th hours. 

Initial activity= 50 𝜇Ci.   (AIIMS 26.05.19 FN) 

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

 

199. Assertion: 13𝐻 isotope does not undergo fusion of the type 13𝐻+12𝐻 → as it is rarely found in 

nature. 

 Reason    : 13𝐻 has half life of  ≈12 years.   (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 

 

200. What is the shortest wavelength present in the paschen series of spectral lines?                                      

     (AIIMS 27.05.18 AN) 

 1. 8208 Å 2. 9204 Å 3. 5342 Å 4. 6349 Å 

 

201. The Bohr radii of a hydrogen like atom are 𝑟1 and 𝑟2. Find the wavelength of photon when electron 

jumps from to  𝑟2 to 𝑟1      (AIIMS 27.05.18 AN) 

 1. 
𝑐ℎ𝑟1𝑟2

𝐾𝑒2(𝑟2−𝑟1)
                    2. 

2𝑐ℎ𝑟1𝑟2

3𝐾𝑒2(𝑟2−𝑟1)
 3. 

𝟐𝒄𝒉𝒓𝟏𝒓𝟐

𝑲𝒆𝟐(𝒓𝟐−𝒓𝟏)
                    4. 

3𝑐ℎ𝑟1𝑟2

2𝐾𝑒2(𝑟2−𝑟1)
 

 

202. The wavelength of the first spectral line in the Balmer series of hydrogen atom is 6561 Å.       The 

wavelength of the second spectral line in the Balmer series of singly-ionized helium atom is                                                                                                             

     (AIIMS 27.05.18 AN) 

 1. 1215 Å 2. 1640 Å 3. 2430 Å 4. 4687 Å 

 

 

 

 



203. Assertion : Radioactivity of 108 undecayed radioactive nuclei of half life of 50 days is equal  to  

                          that of 1.2x108 number of undecayed nuclei of some other material with half life of  

                          60 days.         

      Reason     : Radioactivity is proportional to half life.   (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. 

 

204. A freshly prepared radioactive source of half-life 2 h emits radiation of intensity which is 64 times 

the permissible safe level. Calculate the minimum time after which it would be possible to work safely 

with this source.   (AIIMS 2014) 

 1. 12 h 2. 24 h 3. 6h 4. 130 h 

 

205. Three particles having charges in the ratio of 2: 3:5 produce the same point on the photographic film 

in Thomson experiment. Their masses are in the ratio of         (AIIMS 2014) 

 1. 2:3:5 2. 5:3:2 3. 15:10:6 4. 3:5:2 

 

206. At a specific instant emission of radioactive compound is deflected in a magnetic field. The 

compound can emit      

            (AIIMS 2014) 

 1. electron 2. protons 3. He²+ 4. Neutrons 

 

207. A ruby laser produces radiation of wavelengths, 662.6 nm in pulse whose duration are 10-9S. If the 

laser produces 0.39 J of energy per pulse, how many photons are produced in each pulse                   

                                            (AIIMS 2014) OS 

 1. 1.3×10⁹ 2. 1.3x1018 3. 1.3×1027 4. 3.9x1018 

 

208. Balmer gives an equation for wavelength of visible radiation of H-spectrum as λ =  
𝑘𝑛² 

𝑛²−4
 . The value 

of k in terms of Ryberg's constant R is  (AIIMS 2014) 

 1. R  2. 4R 3. R/4 4. 4/R 

 

 

 



209. The KE of the electron in an orbit of radius r in hydrogen atom is (e =electronic charge) 

             (AIIMS 2014) 

 1. 
𝑒²

𝑟
 2.  

𝑒²

2𝑟
 3.  

𝑒²

𝑟
 4.  

𝑒²

2𝑟2 

 

210. Assertion:  In He-Ne laser, population inversion takes place between energy levels of  neon atoms. 

      Reason  : The base to emitter region is forward biased.  (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 

 

211. Find out the velocity of electron in second orbit of helium.  (AIIMS  27.5.18 FN) 

 1. 2.1 × 106 m/s  2. 4.2 × 106 m/s 

 3. 2.1 × 104 m/s  4.  4.2 × 104 m/s 

 

212. If  decay constant of a radioactive sample is 0.05/year , then find out the time for which sample will 

decay by 75%   (AIIMS  27.5.18 FN) 

 1. 27.7 years   2. 57.7 years 3. 60 years 4. 87 years 

 

 

213.  A radioactive nucleus undergoes a series of decay according to the scheme. 

 

 

 

 If the mass number and atomic number of ‘A’ are 180 and 72 respectively, then what number are these 

number for A4.    (AIIMS  27.5.18 FN) 

 1. 172 and 69     2. 174 and 70 

 3. 176 and 69     4. 176 and 70 

 

 

 

 

 

 



214. Assertion: Hydrogen atom consists of only one electron but its emission spectrum has many lines. 

    Reason: Only Lyman series is found in the absorption spectrum of hydrogen atom whereas in the 

emission spectrum, all the series are found.  (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. 

 

215. Consider an electron in the nth orbit of a hydrogen atom in the Bohr model. The circumference of the  

      orbit can be expressed in terms of the de Brogile wavelength nth of the electron as : (AIPMT 1990) 

      1.  (0.529) nλ 2. √𝐧𝛌 3. (13.6) λ 4. Nλ 

 

216. The nucleus 6C
12 absorbs an energetic neutron and emits a beta particle( β ). The resulting nucleus is 

    (AIPMT 1990) 

      1. 7N
14 2. 7N13 3. 5B

13 4.  6C
13 

 

217 . The ratio of the radii of the nuclei 13Al27 and 52Te125 is approximately.  (AIPMT 1990) 

    1. 6:10 2. 13:52 3. 40:177 4. 14 : 73 

 

218. which of the following statements is true for nuclear forces?  (AIPMT 1990) 

      1. they obey the inverse square law of distance 

       2. they obey the inverse three power law of distance 

       3. they are short range forces 

       4. they are equal in strength to electromagnetic forces. 

 

219. The nuclei 6C
13 and 7N

14  can be described as    (AIPMT 1990) 

       1. isotones 2. isobars 3. isotopes of carbon 4. isotopes of nitrogen 

 

220.The ground state energy of H- atoms is 13.6eV.The energy of needed to ionize H atoms from second 

excited State    (AIPMT 1991) 

 1. 1.51 eV 2. 3.4 eV 3. 13.6 eV 4. 12.1 eV 

 

 



221 If the nuclear force between the two protons, two neutrons and between protons and neutrons 

respectively, then    (AIPMT 1991) 

 1.Fpp = Fnn = Fpn  2. Fpp + ( Fnn and Fpp )= Fnn  

 3. Fpp=Fnn=Fnp   4. Fpp≠Fnn≠Fpn 

 

222. If a nuclear of  11Na23, the number of protons and neutrons and electrons are  (AIPMT 1991) 

 1. 11,12,11 2. 23,12 47 3. 12, 11, 0 4. 23, 11, 12 

 

223. The half life of radium is 1600 yr. The fraction of a sample of radium that would remain after 6400 

yr    (AIPMT 1991) 

 1.  
1

4
 2. 

1

2
 3. 

1

8
 4.  

𝟏

𝟏𝟔
 

 

224.The constituent of atomic nuclear are believed to be  (AIPMT 1991) 

 1. neutrons and protons 2. protons only 

 3. electrons and protons 4. electrons, protons and neutrons 

 

225. In terms of Bohr radius ao the radius of the second Bohr Orbit of a hydrogen atom is given by 

     (AIPMT 1992) 

 1. 4ao 2. 8ao 3. √2ao 4. 2ao 

 

226. The Mass density of a nucleus varies with mass number A as  (AIPMT 1992) 

 1. A2  2. A 3. Constant 4. 1/A 

 

227. The energy equivalent of one atomic mass unit is  (AIPMT 1992) 

 1. 1.6 × 10-19  J  2. 6.0 2 x 1023 J   3. 931 Mev  4. 9.31 Mev 

 

228. Solar energy is due to    (AIPMT 1992) 

1. fusion reaction  2. fission reaction  

3. combustion reaction  4. chemical reaction 



229. Hydrogen atoms are excited from ground state of the principle quantum number 4. Then the  

  number of spectral lines observed will be.                                                  AIPMT-1993 

 1. 3    2. 6   3. 5   4. 2 

  

230. Energy released in the fission of a single 92U
235  nucleus is 200 MeV. The fission rate of a  

  92U
235  filled reactor operating at a power level of 5w is                                   AIPMT-1993 

 1. 1.56 × 10-10 s-1                2. 1.56 × 10-16 s-1 

 3. 1.56 × 10-11s-1     4. 1.56 × 10-17 s-1 

231. The binding energy per nuclear is maximum in case of                              AIPMT-1993 

 1. 2He4   2. 26Fe56  3. 56Ba141  4. 92U
235 

232. In a given reaction,                                                                                      

 

Radioactive radiations are emitted in the sequence of                                       AIPMT-1993 

1. α ,β,γ    2. γ , α , β  3. β, α , γ  4.  γ, β,α 

 

233. Gases begin to conduct electricity at low pressure, because          AIPMT-1994  

 

1. at low pressure gases turn to plasma 

2. colliding electrons can acquire higher kinetic , energy due to increased mean free path. 

3. atom break up into electrons and  protons 

4. The electrons in atoms can move freely at low pressure. 

 

234. Doubly ionized helium atoms and hydrogen ions are accelerated from rest through the same  

      potential drop. The ratio of the final velocities of the helium and the hydrogen ion is  

 1. 
1

2
     2. 2    3. 

𝟏

√𝟐
    4. √2        AIPMT-1994 

 

 

 

 



235. The radius of hydrogen atom in its ground state is 5.3 x 10-11m .After collision with an electron  

   it is found to have a radius of 21.2 × 10-11 m. What is  the principal quantum number n of the  

   final state of the atom?        AIPMT-1994 

 

 1. n=4    2. n=2    3. n=16   4. n = 3 

 

236. In Rutherford scattering experiment , what will be the correct angle for - scattering for an  

   impact parameter, b=0?        AIPMT-1994 

1. 90°    2. 270°    3. 0°   4. 180° 

 

237. The mass number of  He is 4 and that for sulphar is 32. The radius of sulphar nuclei is larger  

  than  that of helium by        AIPMT-1994 

 1. √8    2. 4    3. 2    4. 8 

 

238. Heavy water is used as a moderator in a nuclear reactor. The function of the moderator is 

1.  to control energy released in the reactor     AIPMT-1994 

2.  to absorb neutrons and stop chain reaction  

3.  to cool the reactor  

4. to slow down the neutrons to thermal energies 

 

239. If the binding energy per neutron in 3Li7 and 2He4 nucleon respectively 5.60 MeV and 7.06  

  MeV,  then energy of proton in the reaction 3Li7 
→ 2 2He4 is   AIPMT-1994 

 

 1.19.6 MeV   2. 2.4 MeV   3. 8.4MeV    4.17.3 MeV 

 

240.  When a hydrogen atom is raised from the ground state to an excited state AIPMT 1995 

1. PE decreases and KE increases   2.  PE increases and KE decreases 

 3.  both KE and PE decrease   4.  absorption spectrum 

 

241  The count rate of a Geiger Muller counter for the radiation of a radioactive material of half life  

   30-min decreases to 5s-1  after  2hr.  The Initial count rate was   AIPMT 1995 

 

 1.  20 s-1    2.  25 s-1   3.  80 s-1     4. 625 s-1 

  



242.  What is the respective number of α and β particles emitted in the following radioactive decay 

 200𝑋90→  165Y80?          AIPMT 1995 

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

 

243. A nucleus ruptures into two nuclear parts, which have their velocity ratio equal to 2:1.What will  

  be the ratio of their  nuclear size (nuclear radius)?      (AIPMT 1996) 

 

 1.  21/3: 1       2. 1 : 21/3  3. 31/2: 1    4.  1: 31/2 

244.The energy of ground electronic State of hydrogen atom is -13.6 ev. the energy of the first excited 

state will be             (AIPMT  1997) 

 1. – 54.4 eV  2. – 27.2 eV  3.  - 6.8 eV  4. – 3.4 eV 

 

245. When hydrogen atorm is in its first excited level, its radius is      (AIPMT  1997) 

 1. Four times, its ground state radius  2 .Twice, its ground state radius  

 3. Same as its ground state radius   4. Half of its ground state radius 

 

246. In a fission reaction,        (AIPMT  1997)

   𝑈92
236 −→ 117X + 117Y + n +n 

 the binding energy per nucleon of X and Y is 8.5 MeV where of 236 U is 7.6 MeV. The total energy 

liberated will be about         

  1.  2000 MeV  2.  200 MeV  3.  2 MeV  4.  1 KeV 

 

247. A free neutron decays into a proton, an electron and        (AIPMT  1997) 
 

 1. a beta particle  2.  an alpha particle 3. an antineutrino  4.  a neutrino  

 

248. The stable nucleus that has a radius half than of Fe56 is      (AIPMT  1997) 
 

 1. Li7   2. Na21   3. S16   4. Ca40   

 

  

249. Which of the following is used as a moderator in nuclear reactors?   (AIPMT  1997) 
 

 

 1. Plutonium  2. Cadmium  3. Heavy water  4. Uranium 

 



250. The activity of a radiactive sample is measured as 9750 counts /min at t=0 and as 975 counts / min 

at t = 5 min. The decay constant is approximately       (AIPMT  1997) 

 

 1.  0.922/min  2.  0.691/min   3.  0.461/min  4.  0.230/min  

 

251. The most penetrating radiation out of the following is         (AIPMT  1997) 

 1. 𝜸 − 𝒓𝒂𝒚𝒔  2. 𝛼 − 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠 3. 𝛽 − 𝑟𝑎𝑦𝑠  4. x – rays 

 

252. Boron has two isotopes 5 B
10 and 5 B

11. If atomic weight of Boron is 10.81 then ratio of 5 B
10  to 5 B

11 

in nature will be :     (AIPMT 1998) 

 1. 15 : 16 2. 19 : 81 3. 81 : 19 4. 20 : 53  

 

253. Half life period of two elements are 40 minute and 20minute respectively, then after 80minute ratio 

of the remaining nuclei will be (Initially both have equal active nuclei):  (AIPMT 1998) 

 1. 4 : 1 2. 1 : 2 3. 8 : 1 4. 16 : 1 

 

254. In the Bohr model of H-atom, an electron (e) is revolving around a proton(p) with velocity v, if r is 

the radius of orbit and m is mass and 𝜀o is vacuum permittivity, the value of v is: (AIPMT 1998) 

 1. e / √𝟒𝝅𝒎 ∈ 𝒐 𝒓  2.2e / √𝜋𝑚 ∈ 𝑜 𝑟     

 3. e / √𝜋𝑚 ∈ 𝑜 𝑟  4. e / 4𝜋𝑚 ∈o r 

255.   The half-life of a radioactive nuclide is 100 hours.  The fraction of original activity that will remain 

after 150 hours would be: 

 1. 
1

2
 2. 

𝟏

𝟐√𝟐
 3. 

2

3
 4. 

1

3√2
 

 

256. For nuclear reaction: 92 U
235 + 0 n 1 →56 Ba 144 + …… + 3 0 n

1  (AIPMT 1998) 

 1. 26 Kr89 2. 36 Kr89 3. 26 Sr90 4. 38Sr89 

 

257. In Millikan oil drop experiment a charged drop falls with a terminal velocity V. If an electric field E is   

applied vertically upwards it moves with terminal velocity 2V in upward direction. If electric field  reduces 

to E/2 then its terminal velocity will be-      (AIPMT 1999) 

     1.   
𝑽

𝟐
 2. V 3. 

3𝑉

2
  4. 2V 

 

 



258. Two identically charged particles A and B initially at rest, are accelerated by a common potential 

difference V. They enters into a transverse uniform magnetic field B and they describe a circular path of  

 radii r1 and r2 respectively then their mass ratio is   (AIPMT 1999) 

      1.    [
𝑟1

𝑟2
]2 2. [

𝑟2

𝑟1
]2                     3.  [

𝑟1

𝑟2
]                           4. [

𝑟2

𝑟1
]    

 

 259. A radio-active elements emits one alpha and beta particles then mass no. of daughter  

        Element is     (AIPMT 1999) 

       1. Decreased by 4  2. increased by 4 

       3. Decreased by 2  4. Increased by 2 

 

260.The half life of a radio nuclide is 77 days then its decay constant is       (AIPMT 1999) 

      1. 0.003/day  2. 0.006/days 3. 0.009/day 4. 0.012 /day 

 

261. For the given reaction, the particle X is a:   (AIPMT 2000) 

  𝐶6  
11 → 𝐵5

11 +β++X 

 1.neutron                     2.anti neutrino               3.neutrino                    4.proton 

 

262. Maximum frequency of emission is obtained for the transition: (AIPMT 2000) 

 1.n=2 to n=1  2.n=6 to n=2 

 3. n=1 to n=2  4. n=2 to n=6 

 

263. A charge having q/m equal to 108  c/kg and with velocity 3×105 m/s enters into a uniform magnetic field  

 B = 0.3 tesla at an angle 300 with direction of field. Then radius of curvature will be  

    (AIPMT 2000) 

1. 0.01cm 2. 0.5 cm 3. 1cm 4. 2cm 

 

264. The relation between λ and T1/2 is given as ?(T1/2→ half life, λ →decay constant)  

    (AIPMT 2000) 

1. T ½ =
𝒍𝒏𝟐

𝝀
  2. T ½ ln2 = 𝜆 

 3.  T ½ =
1

𝜆
  4. 𝜆 +T ½ =

𝑙𝑛

2
  

 

 

 



265. Nuclear –Fission is best explained by  (AIPMT 2000) 

 1.Liquid droplet theory  2.Yukawa π – meson theory 

 3.Independent particle model of the nucleus  4.Proton -proton cycle 

 

266. Who evaluated the mass of electron indirectly with help of charge :  (AIPMT 2000) 

 1. Thomson 2. Millikan 3.Rutherford  4. Newton 

 

267. The life span relation of atomic hydrogen is:     

    (AIPMT 2000) 

 1.Fraction of one sec  2.One year  

 3.One hour  4.One day 

 

268.When an electron do transition from n=4 to n=2 , then emitted line in spectrum will be : 

    (AIPMT 2000) 

 1. First line of Lyman series 2.Second line of Balmer series 

3. First line of Paschen  series 4. Second line of Paschen series 

 

269. Which rays contain (+Ve) charged particle:-                                              (AIPMT 2001) 

 1. α-rays  2. β- rays 3.γ-rays 4.X-rays 

 

270. Which of the following is not the property of cathode rays : -   (AIPMT 2002) 

 1. It produces heating effect 

 2.  It does not deflecte in electric field 

 3. It casts shadow 

 4. It produces flurosence 

 

271. Which of the following are suitable for the fusion process:-  (AIPMT 2002) 

 1. Light nuclei   

 2. heavy nuclei 

 3. Element must be lying in the middle of the periodic table  

 4. Middle elements , which are lying on binding energy curve  

 

 

 



272. A sample of radioactive element containing. 4x 1016 active nuclei. Half life of element is 10 days,  

 then number of decayed nuclei after 30 days: -   (AIPMT 2002) 

 1. 0.5 × 1016  2. 2× 10¹6 3. 3.5 × 1016 4. 1× 10% 

 

273. A deuteron is bombarded on 8O
16 nucleus then 𝛼-particle is emitted then product nucleus is – 

     (AIPMT 2002) 

 1.  7N
13 2. 5B

10 3. 4Be9 4. 7 N14 

 

274. 92U
235, nucleus absorb a neutron and disintegrate in 54Xe139, 38Sr94, and x So, What will be the  

 product x:     (AIPMT 2002) 

 1. 3 – neutrons  2. 2- neutrons 

 3. 𝛼 − partical  4. 𝛽 – partical 

 

275. In Hydrozen atom, energy of first excited state is -3.4 eV. Then find out KE of same orbit of 

  Hydrogen atom:-     (AIPMT 2002) 

 1. +3.4 eV 2. + 6.8 eV 3. -13.6 eV  4. + 13.6 eV 

 

276. Solar energy is mainly caused due to:    (AIPMT  2003) 

 1. burning of hydrogen in the oxygen 

 2. fission of uranium present in the sun 

 3. fusion of protons during synthesis of heavier elements 

 4. gravitational contraction 

 

277. The volume occupied by an atom is greater than the volume of the nucleus by a factor of  

      about      (AIPMT  2003) 

 1. 10-1     2. 105 3.1010  4. 1015 

 

278. A sample of radioactive element has a mass of 10 gm at an instant t=0. The approximate mass of 

this element in the sample after two mean lives is:   (AIPMT  2003) 

 1. 1.35 gm     2. 2.50 gm 3. 3.70 gm 4. 6.30gm 

 

 

 

 



279. In which of the following systems will be radius of the first orbit (n=1) be minimum. 

        (AIPMT  2003) 

 1. Doubly ionized lithium 2. Singly ionized helium 

 3. Deuterium atom  4. Hydrogen atom 

 

280. J.J Thomson’s cathode-ray tube experiment demonstrated that  (AIPMT  2003) 

 1. cathode rays are streams of negatively charged ions 

 2. all the mass of an atom is essentially in the nucleus 

 3. the e/m of electron is much greater than the e/m of protons 

 4. the e/m ratio of the cathode ray particle changes when a different gas is placed in the discharge  

         tube. 

 

281. A n-p-n transistor conducts when    (AIPMT  2003) 

 1. both collector and emitter are positive with respect to the base 

 2. collector is positive and emitter is negative with respect to the base 

 3. collector is positive and emitter is at same potential as the base 

 4. both collector and emitter are negative with respect to the base 

 

282. If a full wave rectifier circuit is operating from 50 Hz mains, the fundamental frequency in the ripple 

will be :     (AIPMT  2003) 

 1.25 Hz    2. 50 Hz                            3. 70.7 Hz 4. 100 Hz 

 

283. The mass of proton is 1.0073 u and that of neutron is 1.0087u (u= atomic mass unit). The binding  

      energy of 2He4  is (Given : helium nucleus mass = 4.0015u)  (AIPMT  2003) 

 1. 0.0305 J     2. 0.0305 erg 3. 28.4 Me V  4. 0.061 u 

 

284. The mass number of a nucleus is     (AIPMT  2003) 

 1. always less than its atomic number 

 2. always more than its atomic number 

 3. sometimes equal to its atomic number 

 4. sometimes less than and sometimes more than its atomic number 

 

 

 



285. A nuclear reaction given by    (AIPMT  2003) 

                    
zXA z+1 YA+ 1eo+ v

 

 Represents 

 1.β-decay     2.γ -decay 3. fusion  4. Fission 

 

286.  If in a nuclear fusion process the masses of the fusing nuclei be m1and m2and the mass of the  

       resultant nucleus be m3, then    (AIPMT  2004) 

 1.  m3= |m1-m2|                    2.  m3< (m1 + m2).  

 3.  m3> (m1 + m2)    4.  m3 = m1 + m2 

 

287. A radioactive nucleus 𝑋𝑍
𝐴   undergoes spontaneous decay in the sequence.  

𝑋𝑍
𝐴 →𝑧−1 𝐵 →𝑧−3 𝐶 →𝑧−2 𝐷, Where Z is the atomic number of element X.  The possible decay 

particles in the sequence are: 

1. ∝, 𝛽−, 𝛽+ 2. . ∝, 𝛽+, 𝛽− 3. 𝜷+, ∝, 𝜷− 4. 𝛽−, ∝, 𝛽+ 

288.  A nucleus represented by the symbol 𝑋𝑍
𝐴   has :-    

      (AIPMT  2004) 

 1.  Z protons and A-Z neutrons  2.  Z protons and A neutrons 

 3.  A protons and Z-A neutrons   4.  Z neutrons and A-Z protons 

  
289.  The half life of radium is about 1600 years.  Of 100g of radium existing now, 25g will remain  

       undecayed after :-     (AIPMT  2004) 

 1.  6400 years                    2.  2400 years  

 3.  3200 years   4.  4800 years 

 
290.  Mp denotes the mass of a proton and Mn that of a neutron.  A given nucleus, of binding energy  

      B, contains Z protons and N neutrons.  The mass M(N, Z) of the nucleus is given by (c is  

      velocity of light)      (AIPMT  2004) 

 1.  M(N, Z) = NMn+ ZMp+ Bc2  2.  M(N, Z) = NMn+ ZMp– B/c2 

 3.  M(N, Z) = NMn+ ZMp+ B/c2  4.  M(N, Z) = NMn+ ZMp – Bc2 

 

291.  Energy  E of a hydrogen atom with atom with principal quantum number n is given by              

       E = 
−13.6

𝑛2
 eV.  The energy of a photon ejected when the electron jumps from n = 3 state to n = 2  

       state of hydrogen is approximately :-   (AIPMT  2004) 

 1.  0.85 eV                     2.  3.4 eV               3.  1.9 eV               4.  1.5 eV 

 



292.  The Bohr model of atoms :-   (AIPMT  2004) 

 1.  Uses Einstein’s photo electric equation 

 2.  Predicts continuous emission spectra for atoms 

 3.  Predicts the same emission spectra for all types of atoms 

 4.  Assumes that the angular momentum of electrons is quantized 

 

293. The binding energy of deuteron is 2.2 MeV and that of  He2
4  is 28eV.If two deuterons are fused to 

form one He2
4  then the energy released is :-      (AIPMT 2006) 

 1. 25.8 MeV 2. 23.6 MeV 3.19.2 MeV 4.30.2 MeV  

 

294. In a radioactive material the activity at time t1,it is R1 and at later time t2, it is R2, If the decay constant 

of the material is , then  constant of the material is, then         (AIPMT 2006) 

 1.R1=R2𝒆−(𝐭𝟏−𝐭𝟐)
 2. R1=R2𝑒(t1−t2)

 3.R1=R2(t2/t1) 4. R1=R2 

 

295.Ionization potential of hydrogen atom is 13.6eV. Hydrogen atoms in the ground slate are excited by 

monochromatic radiation of photon energy 12.1 eV. According to Bohr's theory, the spectral lines 

emitted by hydrogen will be     (AIPMT 2006) 

 1. Two 2. Three 3. Four 4. One 

 

296.In a discharge tube ionization of enclosed gas produced due to collisions between: 

     (AIPMT 2006) 

 1. Positive ions and neutral atoms/molecules.             

 2. Negative electrons and neutral atoms/molecules 

 3. Photons and neutral atoms/molecules  

 4. Neutral gas atoms/molecules 

 

297.The radius of Germanium (Ge) nuclide is measured to be twice the radius of 𝐵𝑒4
9 . The number of 

nucleons in Ge are:             (AIPMT 2006) 

 1.-73  2. 74 3. 75 4. 72 

 

 

 

 



298.  In a mass spectrometer used for measuring the masses of ions, the ions are initially  accelerated 

by an electric potential V and then made to describe semi-circular paths of radius R using a 

magnetic field B. If V and B are kept constant, the ratio (
Charge on the ion 

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑜𝑛
) will be proportional to: 

   AIPMT-2007

  1. R  2.
1

𝑅
 3. 

𝟏

𝑹𝟐 4. 𝑅2 

 

299. If the nucleus 𝐴𝑙13
27   has a nuclear radius of about 3.6 fm, the 𝑇𝑒52

125  would have its radius 

  approximately as: -   AIPMT-2007

1. 4.8 fm 2. 6.0 fm 3. 9.6 fm 4.12.0 fm 

 

300. In radioactive decay process, the negatively charged emitted 𝛽-particles are:- AIPMT-2007 

  1. the electrons orbiting around the nucleus 

  2. the electrons present inside the nucleus 

  3. the electrons produced as a result of the decay of neutrons inside the nucleus 

  4. the electrons produced as a result of collisions between atoms 

 

301. A nucleus 𝑋𝑍
𝐴  has mass represented by M(A,Z). If 𝑀𝑝 and 𝑀𝑛 denote the mass of proton and  

  neutron respectively and B.E. the binding energy in MeV, then:  AIPMT-2007 

  1. B.E. = M(A,Z) - Z𝑀𝑝  - (A-Z) 𝑀𝑛. 

  2. B.E. = [M(A,Z) - Z𝑀𝑝  - (A-Z) 𝑀𝑛]𝐶2 

  3. B.E. = [Z𝑴𝒑 + (A - Z) 𝑴𝒏 - M(A, Z)] 𝑪𝟐 

  4. B.E. = [Z𝑀𝑝 + A𝑀𝑛- M(A, Z)] 𝐶2 

 

302.  Two radioactive substances A and B have decay constants 5𝜆 and 𝜆, respectively. At t = 0  

  they have the same number of nuclei. The ratio of number of nuclei of A to those of B will be 

  (
1

𝑒
)

2

after a time interval: -   AIPMT-2007 

 

1. 
1

2𝜆
 2. 

𝟏

𝟒𝝀
 3. 4𝜆 4. 2𝜆 

 

303. The total energy of electron in the ground state of hydrogen atom is -13.6 eV. The kinetic 

  energy of an electron in first excited state is:  AIPMT-2007

    1. 1.7 eV 2. 3.4 eV 3. 6.8 eV 4. 13.6 eV 



304. In the phenomenon of electric discharge through gases at low pressure, the coloured glow in the 

tube appears as a result of                     (AIPMT 2008) 

 1. Collision between different electrons of the atoms of the gas 

 2. Excitation of electrons in the atoms 

 3. Collision between the atoms of the gas.   

 4. Collisions between the charged particles emitted from the cathode and the atoms of the gas. 

305.  The ground state energy of hydrogen atom is -13.6 eV. When its electron is in the first excited 

state, its excitation energy is                                                                               (AIPMT 2008) 

 1. 0  2. 3.4 eV 3. 6.8 eV 4.  10.2 eV 

306. Two radioactive materials X1  and X2 have decay constants 5𝜆 and 𝜆 respectively. If initially they 

have the same number of nuclei, then the ratio of the number of nuclei of X1 to that of X2 will be 
1

𝑒
 after 

a time                                                   (AIPMT 2008) 

 1.
𝑒

𝜆
   2. 𝜆 3. 

1

2
𝜆 4.  

𝟏

𝟒𝝀
 

307. Two nuclei have their mass numbers in the ratio of 1:3 . The ratio of their nuclear densities would 

be         (AIPMT 2008) 

 1. 1 : 1  2. 1 : 3               3. 3: 1 4. 3.⅓ : 1 

308. If M(A ; Z), Mp and Mn denotes the masses of the nucleus , proton and neutron respectively in 

units of u (1u = 931.5MeV / C2) and BE represents its binding energy in MeV, then       (AIPMT 2008) 

 1. M(A,Z)=ZMp + (A-Z)Mn+BE/C2 2. M(A,Z)=ZMp + (A-Z)Mn - BE/C2 

 3. M(A,Z)=ZMp + (A-Z)Mn+BE 4. M(A,Z)=ZMp + (A-Z)Mn-BE 

309. In the reaction 1
2 H + 1

3H→2 
4He + 0 

1n. If the binding energies of   1
2H ,1

3H and  2 
4He are respectively 

a, b and c(in Me V), then the energy(in MeV) released in this reaction is  (AIPMT 2005) 

 1. a +b +c 2. c +a –b 3. c -a –b 4. a +b –c 

 

310. The nuclei of which one of the following pairs of nuclei are isotones:  (AIPMT 2005) 

 1. 34 Se74 , 31 Ga71 2. 38 Sr84 , 38 Sr86 3. 42 Mo92 , 40 Zr92 4. 20 Ca40, 16 S
32 

 

 



311. In any fission process the ratio (mass of fission products) / (mass of parent nucleus)  is – 

     (AIPMT 2005) 

 1. Greater than 1  2. Depends on the mass of the parent nucleus 

 3. Equal to 1  4. Less than 1 

  

312. Copper has face centered cubic (fcc) lattice with interatomic spacing eual to 2.54 Ao. The value of 

lattice constant for this lattice is –    (AIPMT 2005) 

 1. 3.59Ao 2. 2.54Ao 3.1.27Ao 4. 5.08Ao  

 

313. Fission of nuclei is possible because the binding energy per nucleon in them  (AIPMT 2005) 

1. Decreases with mass number at low mass numbers 

2. Increases with mass number at low mass numbers 

3. Decreases with mass number at high mass numbers 

4. Increases with mass number at high mass numbers     

 

314. The total energy of an electron in the first excited state of hydrogen atom is about -3.4 eV. Its kinetic 

energy in this state is –    (AIPMT 2005) 

 1. – 6.8 eV 2. 3.4 eV 3. 6.8 eV 4. -3.4 eV 

 

315. Application of a forward bias to a p-n junction   (AIPMT 2005) 

 1. Widens the depletion zone 

 2. Increases the number of donors on the n side  

 3. Increases the potential differences across the depletion zone 

 4. Increases the electric field in the depletion zone    

  

316. Energy levels A, B and C of a certain atom correspond to increasing values of energy i.e.  EA < EB< 

EC. If 𝜆1, 𝜆2 𝑎𝑛𝑑 𝜆3and wave lengths of radiations corresponding to transitions C to B, B to A and C 

to A respectively, which of the following relations is correct –  (AIPMT 2005) 

 1.  2.  3.  4.  

 

 

       



317. The number of beta particles emitted by a radioactive substance is twice the number of alpha 

particles emitted by it. The resulting daughter is an:  [AIPMT 2009 3/3] 

  1. Isotope of parent  2. Isobar of parent  

  3. Isomer of parent  4. Isotone of parent 

 

318.  The ionization energy of the electron in the hydrogen atom in its grounds state is 13.6 eV. The 

atoms are excited to higher energy level to emit radiations of 6 wavelengths. Maximum wavelength 

of emitted radiation corresponds to the transition between:  [AIPMT 2009 3/3] 

  1. n= 4 to n = 3 states 2. n= 3 to n = 2 states 

  3. n= 3 to n = 1 states 4. n= 2 to n = 1 states 

 

319.  In a Rutherford scattering experiment when a projectile of charge Z1 and mass M1 approaches a 

target nucleus of charge is Z2 and mass M2, the distance of closest approaches r0. The energy of 

the projectile is:    [AIPMT 2009 3/3] 

  1.  Directly proportional to mass M1  2.  Directly proportional to M1 x M2  

  3.  Directly proportional to  Z1 Z2  4.  Inversely proportional to Z1 

 

320.  In the nuclear decay given below:     𝑋𝑍
𝐴  →  𝑌𝑍+1

𝐴  → 𝐵 ∗𝑍−1
𝐴−4  → 𝐵𝑍−1

𝐴−1   The particles emitted in 

the sequence are:    [AIPMT 2009 3/3] 

  1. 𝛼, 𝛽, 𝛾 2. 𝜷, 𝜶, 𝜸 3. 𝛾, 𝛽, 𝛼 4. 𝛽, 𝛾, 𝛼 

 

321. Two nuclei have their mass numbers in the ratio of 1: 3. The ratio of their nuclear densities 

would be -                (AIPMT 2008) 

 1. (3) 1/3:1 2. 1:1 3. 1:3 4. 3:1 

 

322. If M (A, Z), Mp and Mn denote the masses of the nucleus 𝑋,𝑍
𝐴  proton and neutron respectively in 

units of u (lu = 931.5 MeV/C²) and BE represents its bonding energy in MeV, then – (AIPMT 2008) 

 1. M(A, Z) = ZMp + (A - Z) Mn - BE  2. M (A, Z) =ZMp + (A - Z) Mn BE/C² 

 3. M(A, Z) = ZMp + (A - Z) Mn - BE/C² 4. M(A, Z) = ZMp + (A - Z) Mn + BE 

 

 

 

 



323. In the phenomenon of electric discharge through gases at low pressure, the coloured glow in the 

tube appears as a result of –        (AIPMT 2008) 

 1. collisions between the charged particles, emitted from the cathode and the atoms of. 

     the gas. 

 2. collision between different electrons of the atoms of the gas 

 3. excitation of electrons in the atoms 

 4. collision between the atoms of the gas. 

 

324. The ground state energy of hydrogen atom is -13.6 eV. When its electron is in the first excited state, 

its excitation energy is -        (AIPMT 2008) 

 1. 10.2 eV   2. zero  3. 3.4 eV   4. 6.8 eV 

 

325. Two radioactive materials X₁ and X₂ have decay constants 5λ and λ respectively. If initially they 

have the same number of nuclei, then the ratio of the number of nuclei of X1 to that of X₂ will be 
1

𝑒
 after 

a time-         (AIPMT 2008) 

 1.
𝟏

𝟒𝛌
  2. 

𝑒

λ
 3. λ 4. 

1

2
λ 

 

326. The mass of a 𝐿𝑖 3
7 nucleus is 0.042u less than the sum of the masses of all its nucleons. The binding  

    energy per nucleon of 𝐿𝑖3
7  nucleus is nearly            (AIPMT 2010) 

 1. 46 MeV 2. 5.6MeV 3. 3.9 MeV 4. 23 MeV 

 

327. A beam of cathode rays is subjected to crossed electric (E) and magnetic fields (B). The fields are  

 adjusted such that the beam is not deflected. The specific charge of the cathode rays is given by :

             (AIPMT 2010) 

1.   
𝐵2

2𝑉𝐸2 2. 
2𝑉𝐵2

𝐸2  3.
2𝑉𝐸2

𝐵2  4. 
𝑬𝟐

𝟐𝑽𝑩𝟐 

 (where V is the potential difference between cathode and anode) 

 

328. Which of the following bonds produces a solid that reflects light in the visible region and whose  

 electrical conductivity decreases with temperature and has high melting point?  (AIPMT 2010) 

1. Metallic bonding  2.Van der Waals bonding  

2. 3.  Ionic bonding  4. Covalent bonding 



329. The activity of a radioactive sample is measured as 𝑣o counts per minute at t = 0 and N0/e counts 

per minute at t = 5 minutes. The time (in minutes) at which the activity reduces to half its value is 

     (AIPMT 2010) 

 

1.  𝑙𝑜𝑔𝑒 2/5  2. 5/(𝑙𝑜𝑔𝑒 2)  3.5𝑙𝑜𝑔10 2 4. 5𝒍𝒐𝒈𝒆 𝟐  

 

 330.The energy of a hydrogen atom in the ground state is -13.6 eV. The energy of He+ ion in the first excited 

state  will be    (AIPMT 2010) 

 

1. -13.6 eV 2. -27.2 eV 3.-54.4 eV 4.-6.8 eV 

 

331. An alpha nucleus of energy  
1

2
 mv2 bombards a heavy nuclear target of charge Ze. Then the 

distance of closest approach for the alpha nucleus with be proportional to    (AIPMT 2010) 

 

1. 1/Ze   2.  v2  3. 1/m   4. 1/v4. 

 

332. An electron in the hydrogen atom jumps from excited state n to the ground state. The wavelength so  

emitted illuminates a photosensitive material having work function 2.75 eV. If the stopping potential of the 

photoelectron is 10V, then the value of n is   (AIPMT MAIN 2011) 

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

 

333.Two radioactive nuclei P and Q, in a given sample decay into a stable nucleous R. At time t=0, number 

of P species are 4N0 and that of Q are N0. Half-life of P (for conversion to R) is 1 minute where as that 

of Q is 2 minutes. Initially there are no nuclei of R present in the sample. When number  of  nuclei 

of P and Q are equal, the number of nuclei of R present in the sample would be  (AIPMT MAIN 2011) 

      1. 2N0 2. 3N0 3. 
𝟗𝑵𝟎

𝟐
 4.  

𝟓𝑵𝟎

𝟐
 

 

334.Out of the following which one is not a possible energy for a photon to be emitted by hydrogen atom  

according to Bohr's atomic model ?   (AIPMT MAIN 2011) 

     1. 0.65 eV 2. 1.9 eV 3. 11.1 eV 4. 13.6 eV 

 

335.A nucleus with mass number 240 breaks into two a fragments each of mass number 120, the 

binding energy per nucleon of unfragmented nuclei is 7.6MeV while that of fragments is 8.5MeV. 

The total gain in the Binding Energy in the process is : (AIPMT MAIN 2012) 

  1. 9.4 MeV 2. 804 MeV 3. 216 MeV 4. 0.9 MeV 

 



 

336.Electron in hydrogen atom first jumps from third excited state to second excited state and then 

from second excited to the first excited state. The ratio of the wavelengths λ1 : λ2, emitted in the 

two cases is   (AIPMT PRELIMINARY 2012) 

 1. 27/5 2. 20/7 3. 7/5   4.27/20 

 

337.An electron of a stationary hydrogen atom passes from the fifth energy level to the ground level 

The velocity that the atoms acquired as a result of photon emission will be 

    (AIPMT PRELIMINARY 2012) 

 1. 
25𝑚

24ℎ𝑅
 2. 

24𝑚

24ℎ𝑅
 3. 

𝟐𝟒𝒎

𝟐𝟓𝒉𝑹
   4. 

25𝑚

25ℎ𝑅
  

 

 

338.If the nuclear radius of 27 Al is 3.6 Fermi, the approximate nuclear radius of  64Cu in Fermi is 

    (AIPMT PRELIMINARY 2012) 

 1. 4.8 2. 3.6 3. 2.4  4. 1.2 

 

339.A mixture consists of two radioactive materials A1, and A2, with half lives of 20s and 10s 

respectively. Initially the mixture has 40 g of A1, and 160 g of A2, The amount of the two in the 

mixture will become equal after:                            (AIPMT PRELIMINARY 2012) 

 1. 20s  2. 40s 3. 60s  4. 80s 

 

340.Two ideal diodes are connected to a battery as shown in the circuit. The current supplied by the 

battery is   (AIPMT PRELIMINARY 2012) 

  

 1. 0.25 A 2. 0.5 A  3. 0.75 A  4. Zero 

341.The figure shown a logic circuit with two inputs A, B and output C. The voltage wave farms 

across A,B and C are given.The logic circuit gate is (AIPMT PRELIMINARY 2012) 

  

 1. AND gate  2. NAND gate 3. OR gate  4. NOR gate 

 



342.In a CE transistor amplifier, the audio signal voltage cross the collector resistance of 2 kΩ is 

2V.If the v base resistance is 1 kΩ and the current amplification of the transistor is 100, the input 

signal voltage is   (AIPMT PRELIMINARY 2012) 

 1. 1 mV 2. 10 mV  3. 0.1 V   4.1.0 V 

 

343.C and Si both have same lattice structure, having 4 bonding electrons in each. However, C is 

insulator where as intrinsic semiconductor. This is because (AIPMT PRELIMINARY 2012) 

 1. The four bonding electrons in the case of C lie in the second orbit , whereas in the case of 

Si they lie in the third. 

 2. The four bonding electrons in the case of C lie in the second orbit , whereas for Si they lie in 

the fourth orbit. 

 3. In case of C the valence band is not completely filled at absolute zero temperature 

 4. In case of C the conduction bands is partly filled even at absolute zero temperature 

 

344. Transfer characteristics [output voltage (V0) vs input voltage (V1) ] for a base biased transistor 

in CE configuration is as show in the figure. For using transistor as a switch, it is used.  

   (AIPMT PRELIMINARY 2012) 

 

1. in region II  2. in region I    

3. in region III        4. both in region (I)and(III) 

 

345.  If the nuclear radius of 27Al is 3.6 Fermi, the approximate nuclear radius of 64Cu in Fermi is: 

     (AIPMT PRE 2012) 

 1. 3.6 2. 2.4 3. 1.2 4. 4.8 

346. An electrons of a stationary hydrogen atom passes from the fifth energy level to the ground 

level. The velocity that the atom acquired as a result of photon emission will be 

 m is the mass of the electron, R - Rydberg constant, h – Plank’s constant 

     (AIPMT PRE 2012) 

 1. 24m / 25h R 2. 24h R / 25 m 3. 25h R / 24m  4. 25m / 24h R 

 



347. Monochromatic radiation emitted when electron on hydrogen atom jumps from first excited to 

the ground state irradiates a photosensitive material. The stopping potential is measured to be 

3.57 V. The threshold frequency of the material is  (AIPMT PRE 2012) 

 1. 2.5 x 1015 Hz 2. 4 x 1015 Hz 3. 5 x 1015 Hz 4. 1.6 x 1015 Hz 

 

348. A mixture consists of two radioactive materials A1 and A2 with half lives of 20 s and 10 s 

respectively. Initially the mixture has 40g of A1 and 160 g of A2. The amount of the two in the 

mixture will become equal after    (AIPMT PRE 2012) 

 1. 40 s 2. 60 s 3. 80s 4. 20 s 

   

349. Electron in hydrogen atom first jumps from third excited state to second excited state and then 

from second excited to the first excited state. The ratio of the wavelengths λ1 : λ2 emitted in the 

two cases is    (AIPMT PRE 2012) 

 1. 20 / 7 2. 7 / 5 3. 27 / 20 4. 27 / 5 

 

350. The wavelength of the first line of Lyman series for hydrogen atom is equal to that of the second 

line of Balmer series for a hydrogen like ion. The atomic number Z of hydrogen like ion is: 

    (AIPMT 2011) 

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

 

351. The half life of radioactive isotope. 'X' is 50 years. It decays to another element 'Y' which is 

stable. The two elements 'X' and 'Y' were found to be in the ratio of 1: 15 in a sample of a given 

rock. The age of the rock was estimated to be:   (AIPMT 2011) 

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

 

352. Fusion reaction takes place at high temperature because:  (AIPMT 2011) 

 1. molecules break up at high temperature  

 2. nuclei break up at high temperature 

 3. atomic get ionised at high temperature 

 4. kinetic energy is high enough to overcome the coulomb repulsion between nuclei 

 

353. A nucleus 𝑋𝑛
𝑚  emits one 𝛼 particle and two 𝛽− particles. The resulting nucleus is:   

     (AIPMT 2011)  

 1.  𝑌    𝑛−2
𝑚−4   2.  𝑌    𝑛−4

𝑚−6  3.  𝑌    𝑛
𝑚−6  4.  𝒀    𝒏

𝒎−𝟒  

 



354.Ratio of longest wave lengths corresponding to Lyman and Balmer series in hydrogen spectrum 

is                                                                                                    (AIPMT 2013) 

 1. 
𝟓

𝟐𝟕
   2.

3

23
   3.

7

29
 4.

9

31
 

 

355. The half- life of    a radioactive  isotope ‘X’ is 20 years. It decays to another element ‘Y’ which 

is stable. The two elements ‘X’ and ‘Y’ were found to be in the ratio 1:7 in a sample of a given 

rock. The  age of the rock is estimated to be.                                         (AIPMT 2013) 

 1. 40 years    2. 60 years   3. 80 years  4. 100 years 

 

356. A certain mass of  Hydrogen is changed to Helium by the process of fusion. The mass defect in 

fusion reaction is 0.02866 u. The energy liberated per u is –(Given 1 u  = 931 MeV) 

                                                                                                                             (AIPMT 2013) 

 1.2.67 MeV   2. 26.7 MeV  3 6.675 MeV    4.13.35 MeV 

 

357.  Hydrogen atom in ground state is excited by a monochromatic radiation of λ = 975 A˚.  

 number of spectral lines in the resulting spectrum emitted will be  (AIPMT 04.05.14 FN) 

      1. 3 2.    2 3.  6 4. 10 

358. The binding energy per nucleon of 
𝟕
𝟑

Li and 
𝟒
𝟐

He nuclei are 5.60 MeV and 7.06 Me V, respectively. In 

the nuclear reaction 
𝟕
𝟑

Li+
𝟏
𝟏

H  ⟶
𝟒
𝟐

He + Q the value of energy Q released is    (AIPMT 04.05.14 FN)        

1. 19.6 Mev               2.   -2.4 MeV 3.  8.4 MeV 4.  17.3 MeV 

 

359. A radio isotope 'X' with a half life 1.4×109 years decays to 'Y' which is stable. A sample of the rock  from 

a cave was found to contain 'X' and 'Y' in the ratio 1:7. The age of the rock is    (AIPMT 04.05.14 FN) 

   1. 1.96×10 9years  2. 3.92×10 9years         3.  4.20×10 9 years      4.  8.40×10 9 years 

 

360.  When an α-particle of mass ′m′ moving with velocity ′v′ bombards on a heavy nucleus of  

 charge ′Ze′, its distance of closest approach from the nucleus depends on m as:(AIPMT 2016) 

 1. 1/m 2. 1/ √𝒎 3. 1/m2 4. m 

 

 

 

 

 

 

 



361. Given the value of Rydberg constant is 107m-1, the wave number of the last line of the Balmer  

 series in hydrogen spectrum will be                  (AIPMT 2016) 

 1. 0.025 x 104 m-1  2. 0.5 x 107 m-1 

 3. 0.25 x 107 m-1  4. 2.5 x 107 m-1 

 

362.  Radioactive material 'A' has decay constant '8λ' and material 'B' has decay constant 'λ'.  Initially they 

have  same number of nuclei.  After what time, the ratio of number of nuclei of material 'B' to that 'A' will 

be 1/e?      (NEET 2017) 

     1.  
𝟏

𝛌
    2.   

𝟏

𝟕𝛌
     3.    

𝟏

𝟖𝛌
      4.    

𝟏

𝟗𝛌
 

 

363.  Suppose the charge of a proton and an electron differ slightly. One of them is -e, the other is (e+Δe). If   

the net of electrostatic force and gravitational force between two hydrogen atoms placed at a distance d 

(much greater than atomic size) apart is zero, then Δe is of the order of  

[Given mass of hydrogen 𝐦𝐡 =1.67×10 -27 Kg]   (NEET 2017) 

 1. 10-20C        2. 10 -23C        3. 10-37C        4. 10-47 C 

 

364. For a radioactive material, half-life is 10 minutes. If initially there are 600 number of nuclei, 

the time taken (in minutes) for the disintegration of 450 nuclei is                            (NEET 2018) 

 

 1. 10   2. 30 3. 20 4. 15 

 

365. The ratio of kinetic energy to the total energy of an electron in a Bohr orbit of the hydrogen  

 atom, is                                               (NEET 2018) 

 1. 1 : – 1 2. 2 : – 1  3. 1 : 1 4. 1 : – 2 

 

366. An electron falls from rest through a vertical distance h in a uniform and vertically upward directed 

electric field E. The direction of electric field is now reversed, keeping its magnitude the same. A proton 

is allowed to fall from rest in it through the same vertical distance h. The time of fall of the electron, in 

comparison to the time of fall of the proton is              (NEET 2018) 

 1. 5 times greater  2. 10 times greater         

 3. Smaller  4. equal  

 

 

 

 

 



367.  Ionized hydrogen atoms and ∝- particles with the same momenta enters perpendicular to a 

constant magnetic field, B. The ratio of their radii of their paths rH: rα will be: (NEET 2019) 

 1.1:4 2.2:1 3.1:2 4.4:1 

 

368. 𝛼-particle consists of:    (NEET 2019) 

 1. 2 protons only   

 2. 2 protons and 2 neutrons only 

 3. 2 electrons, 2 protons and 2 neutrons  

 4. 2 electrons and 4 protons only 

 

369. The total energy of an electron in an atom in an orbit is -3.4 eV. Its kinetic and potential energies 

are, respectively:     (NEET 2019) 

 1. 3.4 eV, 3.4 eV  2. -3.4eV, -3.4eV   

 3. -3.4eV, -6.8 eV   4. 3.4 eV, -6.8 eV 

 

370. The energy equivalent of 0.5 g of a substance is:                     (NEET 2020) 

 1. 4.5 x 10 16 J 2. 4.5 x 10 13 J 3. 1.5 x 10 13 J 4. 0.5 x 10 13 J 

 

371. When a uranium isotope 𝑼𝟗𝟐
𝟐𝟑𝟓  is bombarded with a neutron, it generates 𝑲𝒓𝟑𝟔

𝟖𝟗 , three neutrons 

and:                         (NEET 2020) 

 1.  𝐵𝑎56
144  2.  𝒁 𝟒𝟎

𝟗𝟏 𝒓 3.  𝐾𝑟36 
101  4.  𝐾𝑟36

103  

 

372. For which one of the following, Bohr model is not valid?                     (NEET 2020) 

 1. Hydrogen atom   

 2. Singly ionised helium atom (He+) 

 3. Deuteron atom   

 4.Singly ionised neon atom (Ne+) 

 

373. A nucleus with mass number 240 breaks into two fragments each of mass number 120, the 

binding energy per nucleon of unfragmented nuclei is 7.6 MeV while that of fragments is 8.5 

MeV. The total gain in the Binding Energy in the process is :  (NEET 2021) 

 1. 0.9 MeV  2. 9.4 MeV  3. 804 MeV  4. 216 MeV 

 

 



374.A radioactive nucleus XZ
A  undergoes spontaneous decay in the sequence. 

 Where Z is the atomic number of element X. The possible decay 

particles in the sequence are :   (NEET 2021) 

 1. α,β-,β+ 2. α,β+,β- 3. β+,α,β- 4. β-,α,β+ 

 

375.The half-life of a radioactive nuclide is 100 hours. The fraction of original activity that will 

remain after 150 hours would be :   (NEET 2021) 

 1. 
1

2
 2. 

𝟏

𝟐√𝟐
 3. 

2

3
 4 

1

3√2
 

 


