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	SESSION2: Nucleus: binding Energy Per Nucleon + radioactivity Law MCQ


1. The half-life of a radioactive substance is 20 min. The approximate time interval (t2 – t1) between the time t2 when
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of it has decayed and time t1 when
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of it had decayed is

(a) 14 min
(b) 20 min
(c) 28 min
(d) 7 min

2. The fraction of the initial number of radioactive nuclei which remain undecayed after half of a half-life of the radioactive sample is

(a) 
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(b) 
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(c) 
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(d) 
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3. A radioactive sample at any instant has its disintegration rate 5000 disintegrations per minute. After 5 min, the rate becomes 1250 disintegration per minute. Then, its decay constant (per minute) is

(a) 0.8 loge2
(b) 0.4 loge2
(c) 0.2 loge2
  (d) 0.1 loge2
(e) 0.6 loge2

4. The radioactivity of a simple is I1 at a time t1 and I2 at a time t2. If the half-life of the sample is (1/2, then the number of nuclei that have disintegrated in the time t2 – t1 is proportional to

(a) I1t2 – I2t1
(b) I1 – I2     (c) 
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  (d) (I1 – I2) (1/2    

5. A radioactive nucleus (initial mass number A and atomic number Z) emits 3 (-particles and 2 positrons. The ratio of number of neutrons to that of protons in the final nucleus will be

(a) 
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6. The fossil bone has a 14C : 12C ratio, which is 
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of that in a living animal bone. If the half-life of 14C is 5730 yr, then the age of the fossil bone is

(a) 11460 yr
(b) 17190 yr    (c) 22920 yr   (d) 45840 yr

7. Two radioactive substances A and B have decay constants 5( and ( 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 
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 after a time interval

(a) 
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(b) 4(
(c) 2(
(d) 
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8. Which one of the following statement is true, if half-life of a radioactive substance is 1 month?

(a) 7/8th part of the substance will disintegrate in 3 months

(b) 1/8th part of the substance will remain undecayed at the end of 4 months

(c) The substance will disintegrate completely in 4 months

(d) 1.16th part of the substance will remain undecayed at the end of 3 months

(e) The substance will disintegrate completely in 2 months.

9. The half-life period of a radioactive element X is same as the mean life time of another radioactive element Y. Initially they have the same number of atoms. Then

(a) X will decay faster than Y   (b) y will decay faster than X

(c) Y and X have same decay rate initially

(d) X and Y decay at same rate always

10. 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. 

(a) 12 h
(b) 24 h
(c) 6 h
(d) 130 h

11. Radio carbon dating is done by estimating in specimen the

(a) amount of ordinary carbon still present 

(b) amount of radio carbon still present 

(c) ratio of amount of 14C6 to 12C6 still present 

(d) ratio of amount of 12C6 to 14C6 still present 

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

(a) R1 = 
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(b) R1 = 
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  (c) R1 = R2(t2/t1)
(d) R1 = R2
13. The rad is the correct unit used to report the measurement of 

(a) the ability of a beam of gamma ray photons to produce ions in a target

(b) the energy delivered by radiation to a target 

(c) the biological effect of radiation

(d) the rate of decay of a radioactive source

14. For thorium A = 232, Z = 90 at the end of some radioactive disintegration we obtain an isotope of lead with A = 208 and Z = 82, then the number of emitted ( and ( particles are

(a) ( = 4, ( = 6

(b) ( = 5, ( = 5

(c) ( = 6, ( = 4

(d) ( = 6, ( = 6

15. Assume the graph of specific binding energy verses mass number is as shown in the figure. Using this graph, select the correct choice from the following.
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(a) Fusion of two nuclei of mass number lying in the range of 100 < A < 200 will release energy

(b) Fusion of two nuclei of mass number lying in the range of 51 < A < 100 will release energy

(c) Fusion of two nuclei of mass number lying in the range of 1 < A < 50 will release energy

(d) Fission of the nucleus of mass number lying in the rang of 100 < A < 200 will release energy when broken into two fragments

16. If 200 MeV energy is released in the fission of a single nucleus of 92U235. How many fissions must occur per second to produce a power of 1 kW?

(a) 3.125 ( 1013
(b) 6.250 ( 1013
(c) 1.525 ( 1013
(d) None of these 

17. Fusion reaction takes place at high temperature because 

(a) KE is high enough to overcome repulsion between nuclei

(b) nuclei are most stable at this temperature

(c) nuclei are unstable at this temperature

(d) None of the above

18. An atomic power nuclear reactor can deliver 300 MW. The energy released due to fission of each nucleus of uranium atom U238 is 170 MeV. The number of uranium atoms fissioned per hour will be

(a) 30 ( 1025
(b) 4 ( 1022   (c) 10 ( 1020    (d) 5 ( 1015
19. In the nuclear fusion reaction,


[image: image19.wmf]n

He

H

H

4

2

3

1

2

1

+

®

+

 

given that the repulsive potential energy between the two nuclei is 7.7 ( 10–14 J, the temperature at which the gases must be heated to initiate the reaction is nearly [Boltzmann’s constant k = 1.38 ( 10–23 JK–1]

(a) 107 K
(b) 105 K
(c) 103 K
(d) 109 K

20. After absorbing a slowly moving neutron of mass mN (momentum ~ 0) a nucleus of mass M breaks into two nuclei of masses m1 and 5m1 (6m1 = M + mN), respectively. If the de-Broglie wavelength of the nucleus with mass m1 is (, then de-Broglie wavelength of the other nucleus will be

(a) 25(
(b) 5(
(c) 
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21. A radioactive nucleus of mass number A, initially at rest, emits an (-particle with a speed v. The recoil speed of the daughter nucleus will be

(a) 
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(b) 
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(c) 
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(d) 
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22. The above is a plot of binding energy per nucleon Eb, against the nuclear mass M; A, B, C, D, E, F correspond to different nuclei. Consider four reactions 


(i) A + B ( C + (


(ii) C ( A + B + (
(iii) D + E ( F + (


(iv) F ( D + E + (
where ( is the energy released? In which reaction is ( positive?

(a) i and iv
  (b) i and iii   (c) ii and iv
 (d) ii and iii

23. Fpp, Fnn and Fnp are the nuclear forces between proton-proton, neutron-neutron and neutron-proton respectively. Then relation between them is

(a) Fpp = Fnn ( Fnp
(b) Fpp ( Fnn = Fnp       (c) Fpp = Fnn = Fnp
    (d) Fpp ( Fnn ( Fnp
24. Two nuclei have their mass numbers in the ratio of 1 : 3. The ratio of their nuclear densities would be

(a) 1 : 3
(b) 3 : 1
(c) (3)1/3 : 1
            (d) 1 : 1

25. In the options given below, let E denote the rest mass energy of a nucleus and n a neuron. The correct option is

(a) 
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            (b) 
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(c) 
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         (d) 
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26. In gamma ray emission from a nucleus

(a) both the neutron number and the proton number change

(b) there is no change in the proton number and the neutron number

(c) only the neutron number changes                 (d) only the proton number changes

27. mp and mn are masses of proton and neutron respectively. An element of mass M has Z protons and N neutrons then

(a) M > Zmp + Nmn
(b) M = Zmp + Nmn                    (c) M < Zmp + Nmn


(d) M may be greater than less than or equal to Zmp + Nmn, depending on nature of element

28. A free neutron decays spontaneously into

(a) a proton, an electron and antineutrino  (b) a proton, an electron and aneutrino 

(c) a proton and electron                               (d) a proton, and electron, a neutrino and an antineutrino

1. d
2. c

3. a

4. c

5. d

6. a

7. b

8. c

9. a

10. b

11. a

12. b

13. d

14. b

15. c

16. d

17. a

18. b

19. a

20. c

21. a

22. c

23. c

24. b

25. a

26. a

27. b
28.  d
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