
PHYSICS

AAKASH INSTITUTE ENGLISH

NUCLEI

Example

1. How many electrons, protons, and neutrons are there in an atom of

atomic number 11 and mass number 24?

Watch Video Solution

2. select the point of isotones from the following nuclei

.

Watch Video Solution

.12 Mg24, .1 H
3, .2 He4, .11 Na23

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_DVjm0OHwZiMs
https://dl.doubtnut.com/l/_YfUUH7V19pDy


3. Name the isotopes of hydrogen.

Watch Video Solution

4. The three stable isotopes of neon:  have

respective abundances of . The atomic

masses of the three isotopes are 19.99 u, 20.99 u and 21.99 u, respectively.

Obtain the average atomic mass of neon.

Watch Video Solution

_ (10)20
Ne,21

10 Ne  and 22
10Ne

90.51 % , 0.27 %  and 9.22 %

5. What is the ratio of nuclear densities of the two nuclei having mass

numbers in the ratio 1:4 ?

Watch Video Solution

https://dl.doubtnut.com/l/_YfUUH7V19pDy
https://dl.doubtnut.com/l/_SVF2v2SUhLz9
https://dl.doubtnut.com/l/_uizxIPtQsxi2
https://dl.doubtnut.com/l/_mGj2KqKPrmQn


6. What is the nuclear radius of , if that of  is 3.6 fermi.

Watch Video Solution

Fe125 Al27

7. Express 1 mg mass equivalent in eV.

Watch Video Solution

8. What is the binding energy per nucleon in   

Given , Mass of =4.002604 amu  

Mass of proton =1.007825 amu 

Mass of neutron =1.008665 amu

Watch Video Solution

.2 He4

.2 He4

9. Obtain the binding energy of the nuclei  in

units of MeV from the following data: 

_ (26)56
Fe  and 209

83 Bi

https://dl.doubtnut.com/l/_LxmkzpK6x9Bu
https://dl.doubtnut.com/l/_jxnOonofIanb
https://dl.doubtnut.com/l/_GVkMmu3KGp38
https://dl.doubtnut.com/l/_E8csb7dwXHE2


Watch Video Solution

m(56
26Fe) = 55.934939  u  m(209

83 Bi) = 208.9803388  u

10. A certain element has half life period of 30 days. Find its average life

Watch Video Solution

11. A radioactive isotope X has a half-life of 3s. At t = 0 s, a given sample of

this isotope X contains 8000 atoms. Find the time , when 1000 atoms of

isotope X remains in the sample.

Watch Video Solution

t1

12. Radon has 3.8 days as its half-life . How much radon will be left out of

15 mg mass after 38 days ?

Watch Video Solution

https://dl.doubtnut.com/l/_E8csb7dwXHE2
https://dl.doubtnut.com/l/_ic56VAmZ5bn2
https://dl.doubtnut.com/l/_pHicsKKc6TR9
https://dl.doubtnut.com/l/_ZKuQlcjwqZbU
https://dl.doubtnut.com/l/_A5q72RlnoYXo


13. Find the half-life period of a radioactive material if its activity drops of

 of its initial value in 40 years.

Watch Video Solution

( )
th1

16

14. A deutron strikes  nucleus with subsequent emission of an alpha

particle. Idenify the nucleus so produced.

Watch Video Solution

.8 O
16

15. Calculate the energy released in the following reaction 

Watch Video Solution

.3 Li
6 + .0 n

1 → .2 He4 + .1 H
3

16. The nucleus of an atom of  initially at rest decays by emitting

an  particle. The binding energy per nucleon of parent and daughter

.92 Y
235

α

https://dl.doubtnut.com/l/_A5q72RlnoYXo
https://dl.doubtnut.com/l/_rJTc4z8Zzh6B
https://dl.doubtnut.com/l/_lJlzgUKVK7qZ
https://dl.doubtnut.com/l/_X5BYbnqIiGma


nuclei are  and  respectively and that of  particles is 

. Assuming the daughter nucleus to be formed in the

unexcited state and neglecting its share of energy in the reaction,

calculate speed of emitted alpha particle. Take mass of  particle to be

.

Watch Video Solution

7.8MeV 7.835MeV α

7.07MeV /nucleon

α

6.68 × 10− 27kg

17. Calculate the kinetic energy of -particles and the radiation

frequencies corresponding to the -decays shown in �gure.  

Given, mass of  atom =26.991425 amu and mass of  atom =

26.990080 amu 

Watch Video Solution

β

γ

.12 Mg27 .13 Al
27

https://dl.doubtnut.com/l/_X5BYbnqIiGma
https://dl.doubtnut.com/l/_8w3qQaCACR3m


18. Assuming that about 20 MeV of energy is released per fusion reaction 

  

then the mass consumed per day in a jfusion rector of power 1 MW wll

apporximately be :

Watch Video Solution

1H
2

+ 1H
2

→ 2He4

1H
2

19. Calculate the energy released when three alpha particles combine to

form a  nucleus. The atomic mass of  is .

Watch Video Solution

_12 C _4 He 4.002603u

20. .  

A shows radioactivity disintegration and it is continuosuly produced at

the rate of  per sec. Find maximum number of nuclei of A.

Watch Video Solution

1021per sec
−−−−−→ A

λ=

−−−→ B

1
30

1021

https://dl.doubtnut.com/l/_8w3qQaCACR3m
https://dl.doubtnut.com/l/_NEvWCtc979Mx
https://dl.doubtnut.com/l/_7imgxX9n0P9f
https://dl.doubtnut.com/l/_AwBayLJ85pPc


21. The age of a rock containing lead and uranium is equal to 

years. The uranium is decaying into lead with half life equal to 

years. Find the ratio of lead to uranium present in the rock, assuming

that initially no lead was present in the rock (given =1.259)

Watch Video Solution

1.5 × 109

4.5 × 109

2
1
3

22. A radioactive substance (A) is produced at a constant rate which

decays with a decay constant  to form stable substance (B).If production

of A starts at t=0 . Find (i)The number of nuclei of A and (ii)Number of

nuclei of B at any time t.

Watch Video Solution

λ

23. A nucleus has atomic number 11 and mass number 24. State the

number of electrons, protons and neutrons in the nucleus

Watch Video Solution

https://dl.doubtnut.com/l/_KgtRBb1haXs4
https://dl.doubtnut.com/l/_LjNH9K9K3o1Q
https://dl.doubtnut.com/l/_uWOBkmVtXgPI


24. select the point of isotones from the following nuclei

.

Watch Video Solution

.12 Mg24, .1 H
3, .2 He4, .11 Na23

25. Write a short note on the isotopes of hydrogen.

Watch Video Solution

26. The three stable isotopes of neon: 

have respective abundances of . The

atomic masses of the three isotopes are 19.99 u, 20.99 u and 21.99 u,

respectively. Obtain the average atomic mass of neon.

Watch Video Solution

_ (10)20
Ne,21

10 Ne  and 22
10Ne

90.51 % , 0.27 %  and 9.22 %

https://dl.doubtnut.com/l/_GHBZHRIrTdkN
https://dl.doubtnut.com/l/_rbcKk66YkMOj
https://dl.doubtnut.com/l/_ioK5Td5aOLsa


27. What is the ratio of nuclear densities of the two nuclei having mass

numbers in the ratio 1:4 ?

Watch Video Solution

28. what is the nuclear radius  Fe , if that of is 6.4 fermi?

Watch Video Solution

of.125 .27 Al

29. Express 1 mg mass equivalent in eV

Watch Video Solution

30. What is the binding energy per nucleon in   

Given , Mass of =4.002604 amu  

Mass of proton =1.007825 amu 

Mass of neutron =1.008665 amu

.2 He4

.2 He4

https://dl.doubtnut.com/l/_VdgR2VBxRj18
https://dl.doubtnut.com/l/_Q9UEw4sx7kIK
https://dl.doubtnut.com/l/_jL7U4BOLucZp
https://dl.doubtnut.com/l/_aESh7UqmwPbd


Watch Video Solution

31. Obtain the binding energy of the nuclei  in

units of MeV from the following data: 

Watch Video Solution

_ (26)56
Fe  and 209

83 Bi

m(56
26Fe) = 55.934939  u  m(209

83 Bi) = 208.9803388  u

32. The energy required to separate the typical middle mass nucleus

 into its constituent nucleons ( Mass of ,

mass of proton  and mass of neutron )

Watch Video Solution

.120
50 Sn .120

50 sn = 119.902199u

= 1.007825u = 1.008665u

33. Binding energy of  are 27.37 MeV and 39.3 MeV

respectively. Which of the two nuclei is more stable ?

Watch Video Solution

2He4 and 3Li
7

https://dl.doubtnut.com/l/_aESh7UqmwPbd
https://dl.doubtnut.com/l/_muefpSPTVBtg
https://dl.doubtnut.com/l/_nVV6KGhF0U4n
https://dl.doubtnut.com/l/_oorWTlK5Jr5s


34. A certain element has half life period of 30 days. Find its average life

Watch Video Solution

35. A radioactive isotope X has a half-life of 3s. At t = 0 s, a given sample of

this isotope X contains 8000 atoms. Find the time , when 1000 atoms of

isotope X remains in the sample.

Watch Video Solution

t1

36. Radon has 3.8 days as its half-life . How much radon will be left out of

15 mg mass after 38 days ?

Watch Video Solution

37. Find the half-life period of a radioactive material if its activity drops of

 of its initial value in 40 years.( )
th1

16

https://dl.doubtnut.com/l/_CFEjV67IMoC9
https://dl.doubtnut.com/l/_SQ0Erdfihg7z
https://dl.doubtnut.com/l/_RZN2wSeLae6w
https://dl.doubtnut.com/l/_oN30cs98idgt


Watch Video Solution

38. A deutron strikes  nucleus with the subsequent emission of an 

-particle. Find the atomic number, mass number and chemical name of

the element so produced.

Watch Video Solution

.8 O
16

α

39. Calculate the energy released in the following reaction 

Watch Video Solution

.3 Li
6 + .0 n

1 → .2 He4 + .1 H
3

40. The nucleus of an atom is , initially at rest, decays by emitting

an -particle as per the equation 

+ Energy  

It is given that the binding energies per nucleon of the parent and the

daughter nuclei are 7.8 MeV and 7.835 MeV respectively and that of -

.235
92 Y

α

.235
92 Y → .231

90 X + .4
2 He

α

https://dl.doubtnut.com/l/_oN30cs98idgt
https://dl.doubtnut.com/l/_chlRnL7FeQuq
https://dl.doubtnut.com/l/_r4RDwJ9paFaj
https://dl.doubtnut.com/l/_9AHyufCiMAqD


particle is 7.07 MeV/nucleon. Assuming the daughter nucleus to be

formed in the unexcited state and neglecting its share in the energy of

the reaction, calculate the speed of the emitted -particle . Take mass of

-particle to be  kg.

Watch Video Solution

α

α 6.68 × 10− 27

41. Calculate the kinetic energy of -particles and the radiation

frequencies corresponding to the -decays shown in �gure.  

Given, mass of  atom =26.991425 amu and mass of  atom =

26.990080 amu 

Watch Video Solution

β

γ

.12 Mg27 .13 Al
27

https://dl.doubtnut.com/l/_9AHyufCiMAqD
https://dl.doubtnut.com/l/_J7DGjxkKsY4j
https://dl.doubtnut.com/l/_VRIoTNGjH9qR


Try Yourself

42. Assuming that about 20 MeV of energy is released per fusion reaction

  

then the mass consumed per day in a jfusion rector of power 1 MW wll

apporximately be :

Watch Video Solution

1H
2

+ 1H
2

→ 2He4

1H
2

43. Calculate the energy released when three alpha particles combine to

form a  nucleus. The atomic mass of  is .

Watch Video Solution

_12 C _4 He 4.002603u

1. Select the pairs of isobars and isotones from the following nuclei

.

Watch Video Solution

.11 Na22, .12 Mg24, .11 Na24, .10 Ne23

https://dl.doubtnut.com/l/_VRIoTNGjH9qR
https://dl.doubtnut.com/l/_0To93ICcCORL
https://dl.doubtnut.com/l/_4XF11ZrqVGbd


2. A nucleus has atomic number 11 and mass number 24. State the

number of electrons, protons and neutrons in the nucleus.

Watch Video Solution

3. Two stable isotopes of lithium  and  have respective

abundances of 7.5% and 92.5% . These isotopes have masses 6.0152 u and

7.016004 u respectively. Find the atomic weight of lithium

Watch Video Solution

.6
3 Li .7

3 Li

4. Compare the radii of two nuclei with mass number 1 and 27

respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_5iB3mR1KaCSZ
https://dl.doubtnut.com/l/_4BUQWOBvgPwn
https://dl.doubtnut.com/l/_wOrf2djVfmxM


5. Assuming the nuclei to be spherical in shape, how does the surface

area of a nucleus of mass number  compare with that of a nucleus of

mass number ?

Watch Video Solution

A1

A2

6. Obtain the approximate value of the radius of (a)a nucleus of   

(b)a nucleus of   

(c )What is the ratio of these radii ? 

Watch Video Solution

.4
2 He

.238
92 U

7. Concrete is produced form a mixture of cement, water and small

stones. Small amount of gypsum,  is added in cement

production to improve the subsequent hardening of concrete. The

elevated temperature during the production of cement may lead to the

formation of unwanted hemihydrate  according to

reaction. 

CaSO4.2H2O

CaSO4. H2O
1

2

https://dl.doubtnut.com/l/_Yja5GHiJELTg
https://dl.doubtnut.com/l/_4NNiJ7Rs6MdF
https://dl.doubtnut.com/l/_pNzNgc9KWKHN


  

The   

are  and ,

respectively. The respective values of their standard entropies are

 and . The values of 

 bar .  

Answer the following questions on the basis of above information. 

The value of  for the reaction at  is

Watch Video Solution

CaSO4.2H2O(s) → CaSO4. H2O(s) + H2O(g)
1

2

3

2

ΔfH
ΘofCaSO2.2H2O(s), CaSO4 H2O(s), H2O(g)

1

2

−2021.0kJmol− 1, − 1575.0kJmol− 1 −241.8kJmol− 1

194.0, 130.0 188.0JK − 1mol− 1

R = 8.314JK − 1mol− 1 = 0.0831L mol− 1K − 1

ΔGΘ 298K

8. Calculate the packing fraction of -particle from the following data : 

Mass of helium nucleus =4.0028 amu 

Mass of free proton =1.00758 amu 

Mass of free neutron =1.00897 amu

Watch Video Solution

α

https://dl.doubtnut.com/l/_pNzNgc9KWKHN
https://dl.doubtnut.com/l/_tLZt8Xl2OuOm


9. The binding energy per nucleon for  is  and that for  is

7.47 MeV. What is the energy required to remove a neutron from  ?

Watch Video Solution

C 12 7.68MeV C 13

C 13

10. After a certain laps of time , fraction of radioactive -potonium

undecays is found to be 12.5% of the initial quantity. What is the duration

of this time lapse if half life of potonum is 139 days ?

Watch Video Solution

11. The half life of radon is 3,8 days . After how many hdays  of the

sample will decay ?

Watch Video Solution

19

20

https://dl.doubtnut.com/l/_aoiFFlxqSUVi
https://dl.doubtnut.com/l/_Ai2ldsJdGHt4
https://dl.doubtnut.com/l/_bx3YGDY4bD3n


12. A radioactive element reduces to 25% of its initial value in 1000 years.

What is half-life of the element ?

Watch Video Solution

13. Complete the decay reaction   

Also, �nd the maximum KE of electrons emitted during this decay. Given

mass of . mass of .

Watch Video Solution

.10 Na23 → ? + . − 1 e
0 + ?

.10 Na23 = 22.994465u .11 Na23 = 22.989768u

14. Calculate the maximum energy that a  particle can have in the

following decay: 

  

Given, 

Watch Video Solution

β

.8 O
19 → .9 F

19 + . − 1 e
0 + ν̄

m(.8 O
19) = 19.003576u, m(.9 F

19) = 18.998403u, m(. − 1 e
0) = 0.000549u

https://dl.doubtnut.com/l/_QsYjD7PgDyeC
https://dl.doubtnut.com/l/_14igc5sbc03H
https://dl.doubtnut.com/l/_2USAHrdre5by


15. A body weighs 64 N on the surface of the Earth. What is the

gravitational force on it (in N) due to the Earth at a height equal to one-

third of the radius of the Earth?

Watch Video Solution

16. What is the approximate percentage of mass converted into energy in

the following thermonuclear reaction ? 

 MeV

Watch Video Solution

.1 H
2 + .1 H

2 + .1 H
2 → .2 He4 + .1 H

1 + .0 n
1 + 21.6

17. Select the pairs of isotopes and isotones form the following nuclei: 

, , ,

Watch Video Solution

.11 Na22 .12 Mg24 .11 Na24 .10 Ne23

https://dl.doubtnut.com/l/_8aFzH7ZgLMyN
https://dl.doubtnut.com/l/_Tj3gmvx6myb3
https://dl.doubtnut.com/l/_TKf30HrwOhB6


18. A nucleus has atomic number 11 and mass number 24. State the

number of electrons, protons and neutrons in the nucleus

Watch Video Solution

19. Two stable isotopes  and  have respective abundances of

7.5% and 92.5% . These isotopes have masses 6.01512 u and 7.01600 u

respectively. The atomic weight of lithium is

Watch Video Solution

.6
3 Li .7

3 Li

20. Compare the radii of two nuclei with mass numbers 1 and 27

respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_Kaf0NG7s7xBs
https://dl.doubtnut.com/l/_XdpUA4fLVtBH
https://dl.doubtnut.com/l/_EKxpRIl7tfts


21. Assuming the nuclei to be spherical in shape, how does the surface

area of a nucleus of mass number  compare with that of a nucleus of

mass number .

Watch Video Solution

A1

A2

22. Calculate the packing fraction of -particle from the following data : 

Mass of helium nucleus =4.0028 amu 

Mass of free proton =1.00758 amu 

Mass of free neutron =1.00897 amu

Watch Video Solution

α

23. The binding energy per nucleon for  is  and that for 

is 7.47 MeV. What is the energy required to remove a neutron from  ?

Watch Video Solution

C 12 7.68MeV C 13

C 13

https://dl.doubtnut.com/l/_e8KaT68rzhs8
https://dl.doubtnut.com/l/_NQWOKP8lHBXr
https://dl.doubtnut.com/l/_RDiNGwE7MrKU
https://dl.doubtnut.com/l/_s2p5RWKkUasl


24. in a �ssion reaction of X and Y is 8.5 MeV , whereas of  is 7.6 MeV

the total energy liberated will be about

A. 400 MeV

B. 200 Mev

C. 300 Mev

D. 200 KeV

Answer:

Watch Video Solution

236U

25. The mass of proton is 1.0073 u and that of neutron is 1.0087 u (u =

atomic mass unit). The binding energy of  is (Given : helium nucleus

mass  4.0015 u)

A. 28.4 MeV

B. 62.4 MeV

.4
2 He

≈

https://dl.doubtnut.com/l/_s2p5RWKkUasl
https://dl.doubtnut.com/l/_xwpQsjg6kqbr


C. 42.4 MeV

D. 10.2 MeV

Answer:

Watch Video Solution

26. Binding energy of a nucleus is of the order of:

A. 8 eV

B. 8 J

C. 8 KeV

D. 8 MeV

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_xwpQsjg6kqbr
https://dl.doubtnut.com/l/_jXMeU51oYL6H


27. Binding energy per nucleon versus mass number curve for nuclei is

shown in the �gure W,X, Y and Z are four nuclei indicated on the curved.

The process that would release energy is 

A. 

B. 

C. 

D. 

Answer:

C → 2D

A → C + D

A → 2C

B → C + D

https://dl.doubtnut.com/l/_UcAZ0HJpgtLv


Watch Video Solution

28. After a certain lapse of time , fraction of radioactive polonium

undecayed is found to be 12.5 % of the initial quantity. What is the

duration of this time lapse, if half-life of polonium is 139 days?

Watch Video Solution

29. The half-life of radon is 3.8 days. After how many days  of the

sample will decay ?

Watch Video Solution

19

20

30. A radioactive element reducess to  of its initial value in 1000 years

. What is half life of the element ?

Watch Video Solution

32st

https://dl.doubtnut.com/l/_UcAZ0HJpgtLv
https://dl.doubtnut.com/l/_I9F8QAcLbbm2
https://dl.doubtnut.com/l/_YWOzWWLOUvCm
https://dl.doubtnut.com/l/_KQ1ibfZOYoUU
https://dl.doubtnut.com/l/_wvtOYcfalC3O


31. A radioactive element  decay into . The number of 

particles emitted are.

A. 1

B. 2

C. 4

D. 6

Answer: A

Watch Video Solution

.90 X
238 .83 Y

222 β −

32. What is the respective number of  and -particles emitted in the

following radiactive decay 

?

A. 6 and 8

B. 6 and 6

C. 8 and 8

α β

.200 X90 → .168 Y80

https://dl.doubtnut.com/l/_wvtOYcfalC3O
https://dl.doubtnut.com/l/_F8cAD0sheX8O


D. 8 and 6

Answer:

Watch Video Solution

33. Which of the following is used as a moderator in nuclear reactors?

A. Uranium

B. Heavy water

C. Cadmium

D. Plutonium

Answer:

Watch Video Solution

34. Nuclear - Fission is best explained by:

https://dl.doubtnut.com/l/_F8cAD0sheX8O
https://dl.doubtnut.com/l/_NTWEYEqJT2SH
https://dl.doubtnut.com/l/_gHxKGGvImcWi


A. Proton proton cycle

B. Liquid drop model of nucleus

C. independent of nuclear particle model

D. Nuclear shell model

Answer:

Watch Video Solution

35. A chain reaction in �ssion of Uranium is possible because

A. Fragments in �ssion are radioactive

B. More than one neutron is given out

C. Small amount of energy is released

D. large amount of energy is released

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_gHxKGGvImcWi
https://dl.doubtnut.com/l/_mpeVAHbqRE71


Assignment Section A Objective One Option Is Correct

36. On bombardment of  by slow neutrons,  energy is

released. If the power output of atomic reactor is , then the rate

of �ssion will be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

U 235 200MeV

1.6MW

5 × 1010

5 × 1012

5 × 104

5 × 1016

1. Size of nucleus is in the order of

https://dl.doubtnut.com/l/_mpeVAHbqRE71
https://dl.doubtnut.com/l/_lO1Q6F9bi6o0
https://dl.doubtnut.com/l/_YmiHworpWWwC


A.  m

B.  m

C.  m

D.  m

Answer: A

Watch Video Solution

10− 15

10− 10

10− 12

10− 19

2. the masses of neutron and prtons are 1.0087anmu and 1.0073 amu ,

respectivley ,if the neutrons and protons combine to form a heilum

nucles (alpha particles) of mass 4.00 15 amu the binding energy of the

heilum nucleus will be (1amu =931 MeV )

A. 24.8 MeV

B. 28.4 Mev

C. 14.2 MeV

D. 42.8 MeV

https://dl.doubtnut.com/l/_YmiHworpWWwC
https://dl.doubtnut.com/l/_O3X1kRNRvOmO


Answer: B

Watch Video Solution

3. The average binding energy of a nucleon inside an atomic nucleus is

about

A. 8 J

B. 8 KeV

C. 8 ev

D. 8 Mev

Answer: D

Watch Video Solution

4. The binding energy of  particle  is 7.047 MeV per nucleon and the

binding energy of deutron  is 1.112 MeV per nucleon. Then in the fusion

α 4
2He

2
1H

https://dl.doubtnut.com/l/_O3X1kRNRvOmO
https://dl.doubtnut.com/l/_RSuVlA19UK5V
https://dl.doubtnut.com/l/_zXlODMcoOqX2


reaction  , the energy Q released is

A. 23.74 MeV

B. 32.82 MeV

C. 11.9 MeV

D. 4.94 MeV

Answer: A

Watch Video Solution

2
1H + 2

1H → 4
2He + Q

5. One requires energy  to remove a nucleon from a nucleus and an

energy  to remove an electrons from the orbit of an atom. Then

A. 

B. 

C. 

D. 

En

Ee

En > Ee

En < Ee

En = Ee

En ≤ Ee

https://dl.doubtnut.com/l/_zXlODMcoOqX2
https://dl.doubtnut.com/l/_ZdulafmFMbfM


Answer: A

Watch Video Solution

6. The mass number of a nucleus is equal to

A. Electrons it contains

B. Neutrons it contains

C. Protons it contains

D. Nucleons it contains

Answer: D

Watch Video Solution

7. Outside a nucleus.

A. Neutron is unstable

https://dl.doubtnut.com/l/_ZdulafmFMbfM
https://dl.doubtnut.com/l/_tICyWfT5l6L4
https://dl.doubtnut.com/l/_4Cghcl6RLM1S


B. Proton and neutron both are stable

C. Neutron is stable

D. Neither neutron nor proton is stable

Answer: A

Watch Video Solution

8. Radius of  nucleus is 3 Fermi. The radius of  nucleus will be

A. 6 Fermi

B. 4 Fermi

C. 5 Fermi

D. 8 Fermi

Answer: A

Watch Video Solution

4
2he

32S
16

https://dl.doubtnut.com/l/_4Cghcl6RLM1S
https://dl.doubtnut.com/l/_6slNr0IxuDtS
https://dl.doubtnut.com/l/_YzTamCr8CLzx


9. The force acting between proton and proton inside the nucleus is.

A. Coulomb

B. Nuclear

C. Neither coulombic or nuclear

D. Both coulombic & nuclear

Answer: D

Watch Video Solution

10. For a nucleus to be stable, the correct relation between neutron

number  and proton number  is.

A. N=Z

B. 

C. N lt Z

D. N gt Z

N Z

N ≥ Z

https://dl.doubtnut.com/l/_YzTamCr8CLzx
https://dl.doubtnut.com/l/_dUXTXiGFx8xr


Answer: B

Watch Video Solution

11. In the nucleus of helium if  is the net force between two protons, 

is the net force between two neutrons and  is the net force between a

proton and a neutron. Then,

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

F1 F2

F3

F1 = F2 = F3

F1 = F2 > F3

F1 = F3 > F2

F2 > F1 > F3

https://dl.doubtnut.com/l/_dUXTXiGFx8xr
https://dl.doubtnut.com/l/_H6EnSj0LKKXA


12. If  are the masses of  nucleus, neutron and proton

respectively

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m, mn and mp zX
A

m = (A − Z)mp + Zmp

m = (A − Z)mp + Zmn

m < (A − Z)mn + Zmp

m < (A − Z)mn + Zmp

13. Average  of thermal neutron is of the order of (in )

A. 3 eV

B. 0.03 eV

C. 3 KeV

D. 3 Mev

K. E KeV

https://dl.doubtnut.com/l/_Hnmq2PAhV8ia
https://dl.doubtnut.com/l/_8LoHgrkVPXO9


Answer: B

Watch Video Solution

14. The control rod in a nuclear reactor is made of

A. Graphite

B. Plutonium

C. Cadmium

D. Uranium

Answer: C

Watch Video Solution

15. Fusion reaction takes place at high tamperature because

A. At high temperature atoms are ionised

https://dl.doubtnut.com/l/_8LoHgrkVPXO9
https://dl.doubtnut.com/l/_nOH3Le5W9sx7
https://dl.doubtnut.com/l/_QRi61Wt76Vm9


B. Al high temperature molecules break-up

C. At high temperature nuclei break-up

D. To overcome repulsion between nuclei kinetic energy should be

high enough

Answer: D

Watch Video Solution

16. Nucleus A divides into two nuclei B and C in a �ssion process, their

binding energies being  respectively . Then

A. 

B. 

C. 

D. 

Answer: A

Ea, Eb and Ec

Eb + Ec > Ea

Eb + Ec < Ea

Eb + Ec = Ea

Eb − Ec = Ea

https://dl.doubtnut.com/l/_QRi61Wt76Vm9
https://dl.doubtnut.com/l/_wqDLkzFKb9ES


Watch Video Solution

17. Fast neutrons can easily be slowed down by

A. Passing them through water

B. Applying a strong electric �eld

C. The use of lead shielding

D. Elastic collisions with heavy nude

Answer: A

Watch Video Solution

18. A reactor is generating 1000 kW of power and 200 MeV of energy may

be obtained per �ssion of  . The rate of nuclear �ssion in the reactor

is

A. 

U 235

3.125 × 1016

https://dl.doubtnut.com/l/_wqDLkzFKb9ES
https://dl.doubtnut.com/l/_9xokCrsdE6WX
https://dl.doubtnut.com/l/_IFdnSoqv0hE9


B. 

C. 

D. 

Answer: A

Watch Video Solution

1.253 × 1016

2 × 108

931

19. In the nuclear reaction , the values of 

and  are.

A. A=234 , Z=94

B. A=238, Z=90

C. Z=238, Z=94

D. A=234 , Z=90

Answer: D

Watch Video Solution

.92 U
238 → .z Th

A + .2 He4 A

Z

https://dl.doubtnut.com/l/_IFdnSoqv0hE9
https://dl.doubtnut.com/l/_jCET6hWJhX9Z


20. The number of neutrons released when  undergoes �ssion by

absorbing  and  are formed, is.

A. 2

B. 3

C. 1

D. 0

Answer: B

Watch Video Solution

.92 U
235

.0 n
1 (.56 Ba

144 + .36 Kr89)

21. Neutrino is a particle, which is

A. Charge less and has spin

B. Charged and has spin

C. Charged and has no spin

https://dl.doubtnut.com/l/_jCET6hWJhX9Z
https://dl.doubtnut.com/l/_0HoCu3cdjw9J
https://dl.doubtnut.com/l/_n3OHIwtjnlP6


D. Charge less and has no spin

Answer: A

Watch Video Solution

22. The binding energy of nucleus is a measure of its.

A. Mass

B. Stability

C. Charge

D. Momentum

Answer: B

Watch Video Solution

23. Heavy water is

https://dl.doubtnut.com/l/_n3OHIwtjnlP6
https://dl.doubtnut.com/l/_W83IA8I5qwZL
https://dl.doubtnut.com/l/_fY3vOPOgjPHs


A. Compound of helium and oxygen

B. Water at 

C. Compound of heavy oxygen and heavy hydrogen

D. Water in which soup does not lather

Answer: A

Watch Video Solution

4∘C

24. 1 atomic mass unit is equal to

A.  (mass of  molecules)

B.  (mass of  molecules )

C.  (mass of one C-atom)

D.  (mass of  molecules )

Answer: C

Watch Video Solution

1

16
O2

1

25
F2

1

12

1

14
N2

https://dl.doubtnut.com/l/_fY3vOPOgjPHs
https://dl.doubtnut.com/l/_EC1d7SQLbffH


25. A nucleus of  originally at rest emits  particle with speed .

What will be the recoil speed of the daughter nucleus ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

.210
84 Po α v

v

210

v

84

4v
206

3v

214

26. The curve of blinding energy per nucleon as a function of atomic mass

number has a sharp peak for helium nucleus. This implies that helium.

A. Is very stable

B. Is radioactive

https://dl.doubtnut.com/l/_EC1d7SQLbffH
https://dl.doubtnut.com/l/_Nugbto6UL4TH
https://dl.doubtnut.com/l/_anYXUE5txOEr


C. Can easily be broken up

D. Can be used as �ssionable material

Answer: A

Watch Video Solution

27. The atoms of same element having same chemical properties but

di�erent masses are called

A. isotones

B. Isomers

C. Isotopes

D. Isobars

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_anYXUE5txOEr
https://dl.doubtnut.com/l/_gfc7DhNAzpIo
https://dl.doubtnut.com/l/_qVUKOaN67ikr


28. Which of the following is most unstable

A. -particle

B. Neutrons

C. -particle

D. -particle

Answer: B

Watch Video Solution

α

β

β +

29. In any �ssion process the ratio  is -

A. Less than 1

B. Greater than 1

C. Equal to 1

D. Depends on the mass of �ssion products

mass of fission products 

 mass of parent nucleus 

https://dl.doubtnut.com/l/_qVUKOaN67ikr
https://dl.doubtnut.com/l/_FyDi5bqnHmxV


Answer: B

Watch Video Solution

30. In a radioactive substance at , the number of atoms is .

Its half-life period is  years. The number of atoms  will remain

after interval.

A. 6 years

B. 24 years

C. 3 years

D. 9 years

Answer: D

Watch Video Solution

t = 0 8 × 104

3 1 × 104

31. Some radioactive nucleus may emit.

https://dl.doubtnut.com/l/_FyDi5bqnHmxV
https://dl.doubtnut.com/l/_3ck4fVljL1Hq
https://dl.doubtnut.com/l/_3acVdMJaD21c


A. All the three  and  simultaneously

B. Only  and  simultaneously

C. All the three  one after another

D.  along with  or  particles

Answer: D

Watch Video Solution

α, β γ

α β

α, β and γ

γ α β

32. The percentage of quantity of a radioactive material that remains

after 5 half-lives will be .

A. 

B. 

C. 

D. 

Answer: C

1 %

0.3 %

3.125 %

0.2 %

https://dl.doubtnut.com/l/_3acVdMJaD21c
https://dl.doubtnut.com/l/_RQ1bcwKgCUFl


Watch Video Solution

33. Beta rays emitted by a radicactive material are

A. Electromagnetic radiation

B. Neutral particles

C. The electrons orbiting around the nucleus

D. Charged particles emitted by nucleus

Answer: D

Watch Video Solution

34. Alpha rays emitted from a radioactive substance are

A. Uncharged particles having the mass equal to electron

B. Uncharged particles having the mass equal to proton

C. Ionised hydrogen nuclei

https://dl.doubtnut.com/l/_RQ1bcwKgCUFl
https://dl.doubtnut.com/l/_GLidPXEkXmXx
https://dl.doubtnut.com/l/_ALJXZlsFMgbW


D. Doubly ionised helium atom

Answer: D

Watch Video Solution

35. In a given reaction, 

  

The radioactive radiations are emitted in the sequence of

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ZX
A →Z+ 1 Y A →Z− 1 KA− 4 →Z− 1 KA− 4

α, β, γ

γ, α, β

β, α, γ

β, γ, α

https://dl.doubtnut.com/l/_ALJXZlsFMgbW
https://dl.doubtnut.com/l/_lnJGUQnsxOgc
https://dl.doubtnut.com/l/_ugfe8ER9xMeb


36. The radioactivity of a certain radioactive elements 

drops to  of its initial value in 30 seconds. Its half life is

A. 8 seconds

B. 15 seconds

C. 7.5 seconds

D. 5 seconds

Answer: D

Watch Video Solution

1

64

37. If the half life of a radioactive is T. then the fraction that would remain

after a time  is

A. 

B. 

C. 

T

2

1

√2

√2 − 1

√2

1

2

https://dl.doubtnut.com/l/_ugfe8ER9xMeb
https://dl.doubtnut.com/l/_VRMP0CbIXGSK


D. 

Answer: A

Watch Video Solution

3

4

38. The half-life of a radioactive element which has only  of its

original mass left after a lapse of 60 days is

A. 18days

B. 24 days

C. 12days

D. 36 days

Answer: C

Watch Video Solution

1/32

https://dl.doubtnut.com/l/_VRMP0CbIXGSK
https://dl.doubtnut.com/l/_njtLqW0Pbick


39. The half-life of  is  days. What time is taken by  part of

the sample of decay ?

A. 7.5 days

B. 15 days

C. 10days

D. 20 days

Answer: B

Watch Video Solution

Bi210 5 (7/8)th

40. 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 are these number for 

A
α

−−→ A1

β

−−→ A2
α

−−→ A3

γ

−−→ A4

A3

https://dl.doubtnut.com/l/_dN5mqjXQoL4V
https://dl.doubtnut.com/l/_RkWV2JYHmfyy


A. 174 and 70

B. 172 and 69

C. 176 and 69

D. 176 and 70

Answer: B

Watch Video Solution

41. Half-life of radioactive element depend upon

A. Nature of element

B. Temperature

C. Pressure

D. Amount of element present

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_RkWV2JYHmfyy
https://dl.doubtnut.com/l/_tCrEFq6NtaDO


42. The half-life period of a radioactive substance is . The amount

of substance decayed in  will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5 min

20 min

25 %

6.25 %

93.75 %

75 %

43. Half-lives of two radioactive substances  and  are respectively 

min and  min. Initially, the samples of  and  have equal number of

nuclei. After  min the raatio of remaining number of  and  nuclei is

A. 

A B 20

40 A B

80 A B

1: 4

https://dl.doubtnut.com/l/_tCrEFq6NtaDO
https://dl.doubtnut.com/l/_6uFZxIuFgUZB
https://dl.doubtnut.com/l/_wXcYOgvnDQjv


B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 2

1: 1

1: 8

44. Half-life of a radioacitve element is  days. The time during which

quantity remains  of initial mass will be

A. 99 days

B. 33 days

C. 16 days

D. 70 days

Answer: B

Watch Video Solution

10

1/10

https://dl.doubtnut.com/l/_wXcYOgvnDQjv
https://dl.doubtnut.com/l/_s3aMtRwE7Nyh


45. An element A decays into an element C by a two step process

 and  .Then,

A. A and B are isobars

B. A and C are isobars

C. A and B are isotopes

D. A and C are isotopes

Answer: D

Watch Video Solution

A → B + .2 He4 B → C + 2e−

46. During mean life of a radioactive element, the fraction that

disintegrates is

A. e

B. 
e − 1

e

https://dl.doubtnut.com/l/_s3aMtRwE7Nyh
https://dl.doubtnut.com/l/_TALg5Pvv45CB
https://dl.doubtnut.com/l/_MzNduTH1rnbI


C. 

D. 

Answer: B

Watch Video Solution

1

e

e

e − 1

47. The half-life of a radioactive substance against decay is 

. What is the decay rate for  atoms of the substance ?

A.  atom/s

B.  atom/s

C.  atom/s

D.  atom/s

Answer: A

Watch Video Solution

α −

1.2 × 107s 4 × 1015

2.3 × 108

3.2 × 108

2.3 × 1011

3.2 × 1011

https://dl.doubtnut.com/l/_MzNduTH1rnbI
https://dl.doubtnut.com/l/_Cot5Q9QFJSX9
https://dl.doubtnut.com/l/_IccEHOjqgFZL


48. The activity of a sample of radioactive material is  at time 

. Its mean life is T. Then,

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

R1

t1 and R2at timet2(t2 > t1)

A2 = A1e
( t1 − t2 ) /T

A1 − A2 = t2 − t1

A1t1 = A2t2

A2 = A1e
( t1 / t2 ) T

49. A radioactive substance has an average life of  hours. In a time of 

hours

A. Less than half of the active nuclei decay

B. More than half of the active nuclei decay

C. Half of the active nuclei decay

5 5

https://dl.doubtnut.com/l/_IccEHOjqgFZL
https://dl.doubtnut.com/l/_gcbvPjWzczZp


D. All active nuclei decay

Answer: B

Watch Video Solution

50. A sample of radioactive element has a mass of  at an instant .

The approximate mass of this element in the sample after two mean lives

is

A. 2.50 gm

B. 1.35 gm

C. 6.30 gm

D. 3.70 gm

Answer: B

Watch Video Solution

10g t = 0

https://dl.doubtnut.com/l/_gcbvPjWzczZp
https://dl.doubtnut.com/l/_nNxeHXKfMLTp
https://dl.doubtnut.com/l/_H2jpoQmPl6uP


51. The half-life of a sample of a radioactive substance is 1 h. If 

atoms are present at t=0, then the number of atoms decayed in the

duration t=2 h to t=4 will be

A. 

B. 

C. 

D. Zero

Answer: C

Watch Video Solution

8 × 1010

2 × 1010

0.75 × 1010

1.5 × 1010

52. A nucleus of mass 220 amu in the free state decays to emit an -

particle . Kinetic energy of the -particle emitted is 5.4 MeV. The recoil

energy of the daughter nucleus is

A. 0.25 MeV

B. 0.5 MeV

α

α

https://dl.doubtnut.com/l/_H2jpoQmPl6uP
https://dl.doubtnut.com/l/_OgAwOyUHbLyA


Assignment Section B Objective One Option Is Correct

C. 0.1 MeV

D. 0.75 MeV

Answer: C

Watch Video Solution

1. At a given instant, 60% of the radioactive nuclei in a sample are left

undecayed. After 20 s, 85% nuclei have disintegrated , mean life of nuclei

A. 10 s

B. 6.93 s

C. 14.43 s

D. 12.86 s

Answer: C

https://dl.doubtnut.com/l/_OgAwOyUHbLyA
https://dl.doubtnut.com/l/_MKUS49a98fo1


Watch Video Solution

2. Two radio active nuclei X and Y decay into stable nucleus Z 

  

  

if  and  are atomic numbers of X and Y then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

X → Z + 2α + β −

Y → Z + α + 2β +

Z1 Z2

Z1 = Z2

Z2 − Z1 = 1

Z1 − Z2 = 1

2Z1 − Z2 = 2

3. The escape velocity at the surface of Earth is approximately 8 km/s.

What is the escape velocity for a planet whose radius is 4 times and

https://dl.doubtnut.com/l/_MKUS49a98fo1
https://dl.doubtnut.com/l/_FQxRBPQNe9Io
https://dl.doubtnut.com/l/_0niIwQDg6uvV


whose mass is 100 times that of Earth?

A. 600 years

B. 900 years

C. 200 years

D. 400 years

Answer: D

Watch Video Solution

4. The probability of nucleus to decay in two mean lives is

A. 

B. 

C. 

D. 

Answer: B

1

4

e2 − 1

e2

3

4

1

e2

https://dl.doubtnut.com/l/_0niIwQDg6uvV
https://dl.doubtnut.com/l/_WKgVn0M0Ou3c


Watch Video Solution

5. A radioactive substances decays so that 3% of its initial nuclei remain

after 60 seconds. The half life period of the substances is nearly

A. 17.3 s

B. 12 s

C. 30 s

D. 60 s

Answer: B

Watch Video Solution

6. The radius of  nuclide is measured to be twice the radius of .

The number of neutrons in X is

A. 40

.32 X .9
4 Be

https://dl.doubtnut.com/l/_WKgVn0M0Ou3c
https://dl.doubtnut.com/l/_1xx7a0joNhNR
https://dl.doubtnut.com/l/_TdGPdAJJvmAx


B. 72

C. 32

D. 36

Answer: A

Watch Video Solution

7. Two wavelengths of light  and  are sent through Young's double-

slit apparatus simultaneously. If the third-order bright fringe coincides

with the fourth-order bright fringe, then

A. 

B. 

C. 

D. 

Answer: B

λ1 λ2

3λ1 = 5λ2

2λ1 = 3λ2

3λ1 = 2λ2

5λ1 = 3λ2

https://dl.doubtnut.com/l/_TdGPdAJJvmAx
https://dl.doubtnut.com/l/_KjOta012TZx5


Watch Video Solution

8. What is the probability of a radioactive nucleus to survive one mean

life?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

e

1 −
1

e

In 2
e

1-In 2
e

9. When a deuterium is bombarded on  nucleus, an -particle is

emitted, then the product nucleus is

A. 

.8 O
16 α

.7 N
13

https://dl.doubtnut.com/l/_KjOta012TZx5
https://dl.doubtnut.com/l/_XnejTYL6r182
https://dl.doubtnut.com/l/_0EP0hO3pn4us


B. 

C. 

D. 

Answer: D

Watch Video Solution

.5 B
10

.4 Be
9

.7 N
14

10. Binding energy per nucleon versus mass number curve for nuclei is

shown in �gure. W, X, Y, and Z are four nuclei indicated on the curve. The

process that would release energy is 

(a)   

(b)   

(c)   

Y → 2Z

W → X + Z

W → 2Y

https://dl.doubtnut.com/l/_0EP0hO3pn4us
https://dl.doubtnut.com/l/_RakYciy8BDrZ


Assignment Section C Objective More Than One Option Are Correct

(d)   

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

X → Y + Z

Y → 2Z

W → X + Z

W → 2Y

X → Y + Z

https://dl.doubtnut.com/l/_RakYciy8BDrZ


1. Choose the correct alternative

A. During the nuclear fusion reaction, two light nuclei combine to give

a heavier nucleus and possibly other products `

B. In a working nuclear reactor, control rods are used to slow down

neutrons

C. Fusion reaction takes place at high temperature because atoms at

ionised at high temperature

D. Energy in the sun is generated mainly by fusion by hydrogen atoms

Answer: A::D

Watch Video Solution

2. Disintegration constant of a radioactive material is :

A. Its half life equal 

λ

log2
e

λ

https://dl.doubtnut.com/l/_Y6i9vS3KeVvu
https://dl.doubtnut.com/l/_FFhzYiHT7etL


B. its means life equals 

C. At time equal to mean life, 63% of the initial radioactive material is

left undecayed

D. After 3-half lives, rd of the initial radioactive material is left

undecayed

Answer: A::B

Watch Video Solution

1

λ

1

3

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

  

Atomic number and mass number of E are 69 and 172

A. Atomic number of A is 72

B. Mass number of B is 176

C. Atomic number of D is 69

A
α

−−→ B
β

−−→ C
α

−−→ D
γ

−−→ E

https://dl.doubtnut.com/l/_FFhzYiHT7etL
https://dl.doubtnut.com/l/_9DypMdNstw6Q


D. Atomic number of C is 69

Answer: A::B::C

Watch Video Solution

4. A nitrogen nucleus  absorbs a neutron and can transfrom into

lithium nucleus  under suitable conditions, after emitting :

A. 4 protons and 3 neutrons

B.  particle, 4 protons and 2 negative  particle

C. 4 protons and 4 neutrons

D. 5 protons and 1 negative  particle

Answer: B::C

Watch Video Solution

7N
14

3Li
7

1α β

β

https://dl.doubtnut.com/l/_9DypMdNstw6Q
https://dl.doubtnut.com/l/_lp5GfBaVqCf2


5. Which of the following process represents a ?

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

γ − decay

.A XZ + r → .A XZ− 1 + a + b

.A XZ + .1 n0 → A − 3XZ− 2 + c

.A XZ → .A XZ + f

.A XZ + e− 1 → .A XZ− 1 + g

6. Thalassemia and sickle cell anemia are caued due to problem in globin

molecule synthesis . Select the correct statement.

A. a.The number of nuclei decayed in time interval 0-t is 

B. b.The number of nuclei decayed in time interval 0-t is 

C. c.The probability that a radioactive nucleus does not decay in

interval 0-t is 

N0e
−λt

N0(1 − e−λt)

e−λt

https://dl.doubtnut.com/l/_e525I6Hf148A
https://dl.doubtnut.com/l/_mH9s1aHVG97m


D. d.The probability that a radioactive nucleus does not decay in

interval 0-t is 

Answer: B::C

Watch Video Solution

1 − e−λt

7. Radioactive nuclei are being generated at a constant rate by some kind

of nuclear reaction. If the decay constant for the radioactive nuclei is ,

which of the following graphical representation is correct ? (initially,

there are no radioactive nuclei present )

A. 

B. 

C. 

λ

https://dl.doubtnut.com/l/_mH9s1aHVG97m
https://dl.doubtnut.com/l/_lSy1mGIa98fk


D. 

Answer: A::B

Watch Video Solution

8. The count rate of a radioactive sample was 1600 count/s at t=0 and 100

count/s at t=8s.Select the correct option.

A. Its count rate was 200 counts at t=6 s

B. Its count rate was 200 counts at t=4 s

C. Half life of the sample is 4s

D. Mean life of the sample is 2.88 s

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_lSy1mGIa98fk
https://dl.doubtnut.com/l/_PGIyZ8BXkkW3
https://dl.doubtnut.com/l/_Y4qY0dTmnGx3


9. Which of the following is correct for a nuclear reaction ?

A. A �ssion represented by 

+energy

B. heavy water is used as moderator in preference to ordinary water

because H-atom may capture neutrons, while D-atom would not

C. Cadmium rods increase the reactor power when they go in,

decrease when they go outward

D. Slower neutrons are more e�ective in causing �ssion than faster

neutrons in case of 

Answer: A::B::D

Watch Video Solution

.92 U
235 + .0 n

1 → .56 Ba
143 + .36 Kr93

U 235

10. The probability disintegration per second of a nucleus in a given

radio-active sample

https://dl.doubtnut.com/l/_Y4qY0dTmnGx3
https://dl.doubtnut.com/l/_Kew1TStKj6n7


Assignment Section D Linked Comprehension

A. Increases in proportion to life time lived by the nucleus

B. Decreases with the life time lived

C. Is independent of life time lived

D. Depends on the total number of identical nuclei present in the

sample

Answer: C

Watch Video Solution

1. The rate at which a particular decay process occurs in a radio sample, is

proportional to the number of radio active nuclei present . If N is the

number of radio active nuclei present at some instant, the rate of change

of N is . Consider radioactive decay of A to B which may

further decay either to X or to Y,  are decay constants for A

to B decay , B to X decay and B of Y decay respectively. if at t=0 number of

= − λN
dN

dt

λ1, λ2 and λ3

https://dl.doubtnut.com/l/_Kew1TStKj6n7
https://dl.doubtnut.com/l/_uTSilgyglfrW


nuclei of A,B , X and Y are ,zero and zero respectively  

  

and  are number of nuclei A,B , X and Y at any instant.  

At , which of the following is incorrect ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

N0, N0

N1, N2, N3, N4

t = ∞

N1λ1 + N2λ2 + N3λ3

N1λ1 − N3λ2 − N4λ3

N1λ1 − N2λ2 − N2λ3

N1λ1 + N2λ2 − N2λ3

2. The rate of biomass production by consumers is called :

https://dl.doubtnut.com/l/_uTSilgyglfrW
https://dl.doubtnut.com/l/_pjQDhD3iRaRH


A. 

B. 

C. 

D. For any values if  and 

Answer: A

Watch Video Solution

λ1 > λ2 + λ3

λ2 = λ2 = λ3

λ1 = λ2 + λ3

λ1, λ2 λ3

3. Replum is present in the ovary of �owers of

A. 1.

B. 2.

C. 3.

D. 4.

Answer: B

Watch Video Solution

N2 = 0

N3 =
N0λ2

λ2 + λ3

N4 =
2N0λ3

λ2 + λ3

N3 + N4 + N1 + N2 = 2N0

https://dl.doubtnut.com/l/_pjQDhD3iRaRH
https://dl.doubtnut.com/l/_JdvdvH49E4Ha


4. The heat of neutralization for a strong acid by a strong base is a

constant

A. V

B. 

C. 

D. 

Answer: D

Watch Video Solution

√V

1

V

1

√V

5. The limit of resolution of a microscope is the least distance between

two point objects which can be seen clearly and distinctively with it. For a

naked eye, limit of resolution is about  m or 0.1 mm. The limit of

resolution for a microscope is of the order of  , where  is wavelength

of light used. For an optical microscope , using visible light, limit of

10− 4

λ

2
λ

https://dl.doubtnut.com/l/_JdvdvH49E4Ha
https://dl.doubtnut.com/l/_zYRGUW7I45Jf
https://dl.doubtnut.com/l/_Vt5iBvpjziUM


resolution is =250 mm. This is 400 times smaller than naked eye.

So the useful magni�cation produced by it is 400. Smaller is the limit of

resolution, greater is the magni�cation that can be achieved. By using

shorter wavelengths , we can improve resolution. For examination of a

microorganism, much higher limit of resolution is needed, the Wave

nature of electron provides a means for probes of very small size

organisms. An electron beam accelerated by a high potential di�erence

possess a very short wavelength. In an electron microscope magnetic

lenses are used to control the path of electrons. The image of object is

obtained on a �uorescent screen or on a photographic plate. The

electron microscope with its high magnifying power and resolving power

, is one of the most indispensable and powerful tool for research in

science , medicine and industry. 

For an electron beam accelerated through a high potential di�erence V,

limit of resolution is proportional to

A. Only wave nature of electron

B. Only particle nature of electron

C. Both particle nature as well as wave nature

500 nm

2

https://dl.doubtnut.com/l/_Vt5iBvpjziUM


D. None of these

Answer: C

Watch Video Solution

6. The limit of resolution of a microscope is the least distance between

two point objects which can be seen clearly and distinctively with it. For a

naked eye, limit of resolution is about  m or 0.1 mm. The limit of

resolution for a microscope is of the order of  , where  is wavelength

of light used. For an optical microscope , using visible light, limit of

resolution is =250 mm. This is 400 times smaller than naked eye.

So the useful magni�cation produced by it is 400. Smaller is the limit of

resolution, greater is the magni�cation that can be achieved. By using

shorter wavelengths , we can improve resolution. For examination of a

microorganism, much higher limit of resolution is needed, the Wave

nature of electron provides a means for probes of very small size

organisms. An electron beam accelerated by a high potential di�erence

possess a very short wavelength. In an electron microscope magnetic

10− 4

λ

2
λ

500 nm
2

https://dl.doubtnut.com/l/_Vt5iBvpjziUM
https://dl.doubtnut.com/l/_jv2qbNDN4q0C


lenses are used to control the path of electrons. The image of object is

obtained on a �uorescent screen or on a photographic plate. The

electron microscope with its high magnifying power and resolving power

, is one of the most indispensable and powerful tool for research in

science , medicine and industry. 

For an electron beam accelerated through a high potential di�erence V,

limit of resolution is proportional to

A. It gives images which can be directly seen with naked eye

B. It gives a better resolution and magni�cation

C. It is very simple in its working

D. It uses magnetic lens in place of glass lens

Answer: B,D

Watch Video Solution

7. During alpha-decay , a nucleus decays by emitting an -particle ( a

helium nucleus ) according to the equation  

α

.2 He4

https://dl.doubtnut.com/l/_jv2qbNDN4q0C
https://dl.doubtnut.com/l/_kQ1p6CbF9sZd


  

In this process, the energy released Q is shared by the emitted -particle

and daughter nucleus in the form of kinetic energy . 

The energy Q is divided in a de�nite ratio among the -particle and the

daughter nucleus . 

A nucleus that decays spontaneously by emitting an electron or a

positron is said to undergo -decay .This process also involves a release

of de�nite energy . Initially, the -decay was represented as 

  

According to this reaction, the energy released during each decay must

be divided in de�nite ratio by the emitted e' ( -particle) and the daughter

nucleus. While , in alpha decay, it has been found that every emitted -

particle has the same sharply de�ned kinetic energy. It is not so in case of

-decay . The energy of emitted electrons or positrons is found to vary

between zero to a certain maximum value. Wolfgang Pauli �rst suggested

the existence of neutrinoes in 1930. He suggested that during -decay, a

third particle is also emitted. It shares energy with the emitted 

particles and thus accounts for the energy distribution. 

When a nucleus of mass number A at rest decays emitting an -particle ,

.AZ X → .A− 4
Z− 2 Y + .4

2 He + Q

α

α

β

β

.AZ X → .AZ+ 1 Y + e− (electron) + Q

β

α

β

β

β

α

https://dl.doubtnut.com/l/_kQ1p6CbF9sZd


the daugther nucleus recoils with energy K . What is the Q value of the

reaction ?

A. K

B. 2K

C. 

D. 

Answer: D

Watch Video Solution

4K

A

AK

4

8. During alpha-decay , a nucleus decays by emitting an -particle ( a

helium nucleus ) according to the equation  

  

In this process, the energy released Q is shared by the emitted -particle

and daughter nucleus in the form of kinetic energy . 

The energy Q is divided in a de�nite ratio among the -particle and the

daughter nucleus . 

α

.2 He4

.AZ X → .A− 4
Z− 2 Y + .4

2 He + Q

α

α

https://dl.doubtnut.com/l/_kQ1p6CbF9sZd
https://dl.doubtnut.com/l/_dVRfn7tQYIfq


A nucleus that decays spontaneously by emitting an electron or a

positron is said to undergo -decay .This process also involves a release

of de�nite energy . Initially, the -decay was represented as 

  

According to this reaction, the energy released during each decay must

be divided in de�nite ratio by the emitted e' ( -particle) and the daughter

nucleus. While , in alpha decay, it has been found that every emitted -

particle has the same sharply de�ned kinetic energy. It is not so in case of

-decay . The energy of emitted electrons or positrons is found to vary

between zero to a certain maximum value. Wolfgang Pauli �rst suggested

the existence of neutrinoes in 1930. He suggested that during -decay, a

third particle is also emitted. It shares energy with the emitted 

particles and thus accounts for the energy distribution. 

The beta particles (positron) are emitted with di�erent kinetic energies

because

A. Neutrino shares a de�nite amount of energy with positron

B. The disintegration energy is shared between positron and neutrino

in varying proportions

β

β

.AZ X → .AZ+ 1 Y + e− (electron) + Q

β

α

β

β

β

https://dl.doubtnut.com/l/_dVRfn7tQYIfq


C. Neutrino is massless and carries no energy

D. Neutrino possesses very high kinetic energy

Answer: B

Watch Video Solution

9. During alpha-decay , a nucleus decays by emitting an -particle ( a

helium nucleus ) according to the equation  

  

In this process, the energy released Q is shared by the emitted -particle

and daughter nucleus in the form of kinetic energy . 

The energy Q is divided in a de�nite ratio among the -particle and the

daughter nucleus . 

A nucleus that decays spontaneously by emitting an electron or a

positron is said to undergo -decay .This process also involves a release

of de�nite energy . Initially, the -decay was represented as 

  

According to this reaction, the energy released during each decay must

α

.2 He4

.AZ X → .A− 4
Z− 2 Y + .4

2 He + Q

α

α

β

β

.AZ X → .AZ+ 1 Y + e− (electron) + Q

https://dl.doubtnut.com/l/_dVRfn7tQYIfq
https://dl.doubtnut.com/l/_htfkmv4UBnne


be divided in de�nite ratio by the emitted e' ( -particle) and the daughter

nucleus. While , in alpha decay, it has been found that every emitted -

particle has the same sharply de�ned kinetic energy. It is not so in case of

-decay . The energy of emitted electrons or positrons is found to vary

between zero to a certain maximum value. Wolfgang Pauli �rst suggested

the existence of neutrinoes in 1930. He suggested that during -decay, a

third particle is also emitted. It shares energy with the emitted 

particles and thus accounts for the energy distribution. 

During  decay (positron emission) a proton in the nucleus is

converted into a neutron, positron and neutrino. The reaction is correctly

represented as

A. + Energy

B. + Energy

C. + Energy

D.  Energy

Answer: C

Watch Video Solution

β

α

β

β

β

β +

.AZ X → .A− 1
Z− 1 Y + e+ + v

.AZ X → .   A
Z− 1 X + e+ + v

.AZ X → .AZ− 1 Y + e+ + v

.AZ X → .A− 1
Z X + e+ + v +

https://dl.doubtnut.com/l/_htfkmv4UBnne


Assignment Section E Assertion Reason

1. Statement-1: An isolated radioactive atom may not decay at all whatever

be its half life 

Statement-2:Radioactive decay is a statistical phenomenon.

A. a.Statement-1 is True , Statement-2 is True ,Statement-2 is a correct

explanation for Statement-1

B. b.Statement-1 is True , Statement-2 is True ,Statement-2 is NOT a

correct explanation for Statement-1

C. c.Statement-1 is True , Statement-2 is False

D. d.Statement-1 is False, Statement-2 is True

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_htfkmv4UBnne
https://dl.doubtnut.com/l/_M7n8X17Us747
https://dl.doubtnut.com/l/_JJ869PacstbX


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

spectrometer. 

Reason: Separation of isotopes is possible because of di�erence in

electron numbers of isotope.

A. Statement-1 is True , Statement-2 is True ,Statement-2 is a correct

explanation for Statement-1

B. Statement-1 is True , Statement-2 is True ,Statement-2 is NOT a

correct explanation for Statement-1

C. Statement-1 is True , Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: C

Watch Video Solution

3. Statement-1:In a spontaneous �ssion reaction a heavy nucleus is split

into two medium sized ones, each of the new nuclei will have more

https://dl.doubtnut.com/l/_JJ869PacstbX
https://dl.doubtnut.com/l/_cStQWeEF3SrI


binding energy per nucleon than the original nucleus 

Statement-2:Joining two light nuclei together to give a single nucleus of

medium size means more binding energy per nucleon in the new nucleus

.

A. a. Statement-1 is True , Statement-2 is True ,Statement-2 is a correct

explanation for Statement-1

B. b. Statement-1 is True , Statement-2 is True ,Statement-2 is NOT a

correct explanation for Statement-1

C. c. Statement-1 is True , Statement-2 is False

D. d. Statement-1 is False, Statement-2 is True

Answer: C

Watch Video Solution

4. Assertion: In the process of nuclear �ssion, the fragments emit two or

three neutrons as soon as they are formed and subsequently emit

https://dl.doubtnut.com/l/_cStQWeEF3SrI
https://dl.doubtnut.com/l/_tryjKFXImvVy


particles. 

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

emission of neutrons and particles bring their neutron/proton ratio the

to stable values

A. Statement-1 is True , Statement-2 is True ,Statement-2 is a correct

explanation for Statement-1

B. Statement-1 is True , Statement-2 is True ,Statement-2 is NOT a correct

explanation for Statement-1

C. Statement-1 is True , Statement-2 is False

D. Statement-1 is False, Statement-2 is True

A. Statement-1 is True , Statement-2 is True ,Statement-2 is a correct

explanation for Statement-1

B. Statement-1 is True , Statement-2 is True ,Statement-2 is NOT a

correct explanation for Statement-1

C. Statement-1 is True , Statement-2 is False

https://dl.doubtnut.com/l/_tryjKFXImvVy


D. Statement-1 is False, Statement-2 is True

Answer: A

Watch Video Solution

5. Statement-1:Light nuclei having equal number of protons and neutrons

are more stable 

Statement-2:In heavy nuclei, there is an excess of neutrons due to

comlomb repulsion between protons .

A. Statement-1 is True , Statement-2 is True ,Statement-2 is a correct

explanation for Statement-1

B. Statement-1 is True , Statement-2 is True ,Statement-2 is NOT a

correct explanation for Statement-1

C. Statement-1 is True , Statement-2 is False

D. Statement-1 is False, Statement-2 is True

https://dl.doubtnut.com/l/_tryjKFXImvVy
https://dl.doubtnut.com/l/_e7T7dF2VGLfH


Assignment Section F Matrix Match

Answer: B

Watch Video Solution

1. A nuclear reactor consists of �ve main elements . Four elements out of

these �ve elements are given in the column-I and the commonly used

material for these elements are given in column-II 

Watch Video Solution

2. Let  represents activity of a sample at an insant and  represent

number of active nuclei in the sample at the instant.  represents the

Rt Nt

T1 / 2

https://dl.doubtnut.com/l/_e7T7dF2VGLfH
https://dl.doubtnut.com/l/_1Aq0mFnmv8Et
https://dl.doubtnut.com/l/_EeQPCJID1v3F


Assignment Section G Integer

half life. 

Watch Video Solution

Column I Column II

(A) t = T1 / 2 (p) Rt =

(B) t = (q) N0 − Nt =

(C) t = T1 / 2 (r) =

(s) Nt =

R0

2

T1 / 2

ln 2

N0

2

3
2

Rt −R0

R0

1 −e

e

N0

2√2

3. In Column-I , name of radiation is given and in column-II, reaction for

radiation and nucleus phenomena . 

Watch Video Solution

https://dl.doubtnut.com/l/_EeQPCJID1v3F
https://dl.doubtnut.com/l/_e1kud9tjRQub


Assignment Section H Multiple True False

1. The energy of an excited hydrogen atom is 0.38 eV. Its angular

momentum is  . Find n

Watch Video Solution

n.
h

2π

2. A single electron orbits around a stationary nucleus of charge +Ze. It

requires 47.2 eV to excite the electron from the  to  Bohr orbit. Find

atomic number 'Z' of atom .

Watch Video Solution

2nd 3rd

1. Statement-1:In a nuclear reaction energy is released , if total binding

energy is increasing. 

Statement-2:For a stability of a nucleus, total binding energy is more

important than binding energy per nucleon. 

https://dl.doubtnut.com/l/_hmR3S9hEoJeY
https://dl.doubtnut.com/l/_WoXEyX4fBA2C
https://dl.doubtnut.com/l/_LvtkR3FGSC1Y


Statement-3:Nuclear force is di�erent for di�erent nucleons and it

dependent on charge .

A. TFT

B. FFF

C. TTF

D. TFF

Answer: D

Watch Video Solution

2. Statement-1:A particular radioactive element can emit either -particle

or -particle but never simultaneously.  

Statement-2:Rest mass of -rays is zero  

Statement-3:The -particle is the fast moving electron ejected from the

nucleus . 

A. TTT

α

β

γ

β

https://dl.doubtnut.com/l/_LvtkR3FGSC1Y
https://dl.doubtnut.com/l/_DxUtqd3t38Hy


Assignment Section I Subjective

B. TTF

C. FTT

D. TFT

A. a. TTT

B. b. TTF

C. c. FTT

D. d. TFT

Answer: A

Watch Video Solution

1. A radioactive nuclide is produced at a constant rate x nuclei per second.

During each decay,  energy is released ,50% of this energy is utilised in

melting ice at C. Find mass of ice that will melt in one mean life. (

=decay consant, =Latent heat of fusion )

E0

0∘ λ

Lf

https://dl.doubtnut.com/l/_DxUtqd3t38Hy
https://dl.doubtnut.com/l/_9I10BY56rgXV


Assignment Section J Aakash Challengers Questions

Watch Video Solution

2. A nucleus  initially at rest undergoes  decay, the -particle

produced in above process is found to move in a circular track of radius

0.22 m in a uniform magnetic �eld of 1.5 T. Find Q value of reaction.

Watch Video Solution

X232 α α

1. Almost all of naturally occurring uranium is  with a half-life of 

 yr. Most of the rest of natural uranium is U with a half-life

of  yr.Today a sample contains 0.72% U  

(a)What was this percentage 1.0 billion years ago ? 

(b)What percentage of the sample would be U in 100 million years ?

Watch Video Solution

.238
92 U

4.468 × 109 .235
92

7.038 × 108 .235
92

.235
92

https://dl.doubtnut.com/l/_9I10BY56rgXV
https://dl.doubtnut.com/l/_KvkT6ulzMJCw
https://dl.doubtnut.com/l/_FCCBOXpysEou
https://dl.doubtnut.com/l/_3D10hvDzVsx0


Exercise

2. The  isotope of hydrogen, which is called tritium (because it

contains three nucleons), has a half-life of 12.33 yr.It can be used to

measure the age of objects up to about 100 yr. It is produced in the upper

atmosphere by cosmic rays and brought to Earth by rain. As an

application , determine approximately the age of a bottle of wine whose

 radiation is about  that present in new wine .

Watch Video Solution

.3
1 H

.3
1 H

1

10

3. Some elementary particle theories suggest that the proton may be

unstable , with a half life  yr. How long woud you expect to wait

for one proton in your body to decay (consider that your body is all

water) ?

Watch Video Solution

≥ 1032

https://dl.doubtnut.com/l/_3D10hvDzVsx0
https://dl.doubtnut.com/l/_6QW6hZGX2FMH


1. Size of nucleus is of the order of

A.  m

B. m

C.  m

D.  m

Answer: A

Watch Video Solution

10− 15

10− 10

1012

10− 19

2. the masses of neutron and prtons are 1.0087anmu and 1.0073 amu ,

respectivley ,if the neutrons and protons combine to form a heilum

nucles (alpha particles) of mass 4.00 15 amu the binding energy of the

heilum nucleus will be (1amu =931 MeV )

A. 24.8 MeV

B. 28.4 MeV

https://dl.doubtnut.com/l/_zbT72MygVKxg
https://dl.doubtnut.com/l/_tj7Le9iHQqZ3


C. 14.2 MeV

D. 42.8 MeV

Answer: B

Watch Video Solution

3. The binding energy of deuteron  is  per nucleon and an 

particle  has a binding energy of  per nucleon. Then

in the fusion reaction , the energy  released

is.

A. 23.74 Mev

B. 32.82 MeV

C. 11.9 MeV

D. 4.94 MeV

Answer: A

W t h Vid S l ti

.2
1 H 1.112MeV

α − .4
2 He 7.047MeV

.2
1 H + .2

1 h → .4
2 He + Q Q

https://dl.doubtnut.com/l/_tj7Le9iHQqZ3
https://dl.doubtnut.com/l/_6PFj8LCRF5JM


Watch Video Solution

4. In the nucleus of helium if  is the net force between two protons, 

is the net force between two neutrons and  is the net force between a

proton and a neutron. Then,

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

F1 F2

F3

F1 = F2 = F3

F1 = F2 > F3

F1 = F3 > F2

F2 > F1 > F3

5. The average kinetic energy of the thermal neutron is of the order of

A. 3 eV

https://dl.doubtnut.com/l/_6PFj8LCRF5JM
https://dl.doubtnut.com/l/_aaTK9gJh3Xpg
https://dl.doubtnut.com/l/_bZBWDT3wDLkZ


B. 0.03 eV

C. 3 keV

D. 3 MeV

Answer: B

Watch Video Solution

6. In a �ssion process, nucleus  divides into two nuclei  and , their

binding energies being  and  respectively. Then.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A B C

Ea, Eb Ec

Eb + Ec > Ea

Eb + Ec < Ea

Eb + Ec = Ea

Eb − Ec = Ea

https://dl.doubtnut.com/l/_bZBWDT3wDLkZ
https://dl.doubtnut.com/l/_cnoqRO0CUmWL


7. Radius of The nucleus is 3 Fermi. The radius of  nucleus will

be

A. 6 fermi

B. 4 fermi

C. 5 fermi

D. 8 fermi

Answer: A

Watch Video Solution

.4
2 He .32

16 S

8. 1 atomic mass unit is equal to

A.  (mass of  molecules)

B.  (mass of  molecules)

C.  (mass of one C-atom)

1

16
O2

1

25
F2

1

12

https://dl.doubtnut.com/l/_cnoqRO0CUmWL
https://dl.doubtnut.com/l/_Hp9tZamqagKj
https://dl.doubtnut.com/l/_1oCS4fO8Yczq


D.  (mass of  molecules)

Answer: C

Watch Video Solution

1

14
N2

9. Binding energy per nucleon curve as a function of atomic mass number

has a sharp peak for helium nucleus. We can conclude from this that

helium nucleus

A. is very stable

B. is radioactive

C. can easily be broken up

D. Can be used as �ssionable material

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1oCS4fO8Yczq
https://dl.doubtnut.com/l/_Lo1rYZQsssx1
https://dl.doubtnut.com/l/_oUBbiPYDrjQC


10. If  and  are masses of  nucleus, neutron and proton

respectively.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m, mn mp .Z XA

m = (A − Z)mn + Zmp

m = (A − Z)mp + Zmn

m < (A − Z)mn + Zmp

m > (A − Z)mn + Zmp

11. A nucleus of  originally at rest emit  particle with speed v .

Recoil speed of the daughter nucleus is

A. 

B. 

C. 

.84 Po
210 α

v

210

v

84

4v
206

https://dl.doubtnut.com/l/_oUBbiPYDrjQC
https://dl.doubtnut.com/l/_Ly5dwxCb2imP


D. 

Answer: C

Watch Video Solution

3v

214

12. A reactor is generating 1000 kW of power and 200 MeV of energy may

be obtained per �ssion of  The rate of nuclear �ssion in the reactor is

A. 

B. 

C. 

D. 931

Answer: A

Watch Video Solution

U 235

3.125 × 1016

1.253 × 1016

2 × 108

https://dl.doubtnut.com/l/_Ly5dwxCb2imP
https://dl.doubtnut.com/l/_mQ68Fe0OXsWb


13. When  undergoes �ssion by absorbing  and  and 

 are formed. The number of neutrons produced will be

A. 2

B. 3

C. 1

D. 0

Answer: B

Watch Video Solution

.92 U
235 .0 n

1 .56 Ba
144

.36 Kr89

14. If  is the half-life of a radioactive material, then the fraction that

would remain after a time  is

A. 

B. 

C. 

T

T

2

1

√2

√2 − 1

√2

1

2

https://dl.doubtnut.com/l/_oZXs0UgYctCi
https://dl.doubtnut.com/l/_CZ4WH9Bvq3n5


D. 

Answer: A

Watch Video Solution

3

4

15. The life-life of  is  days. What time is taken by  part of

the sample of decay ?

A. 7.5 days

B. 15 days

C. 10 days

D. 20 days

Answer: B

Watch Video Solution

Bi210 5 (7/8)th

https://dl.doubtnut.com/l/_CZ4WH9Bvq3n5
https://dl.doubtnut.com/l/_G1Jli0ifdYsr


16. In the nuclear decay given below 

,  

the particle emitted in the sequence are

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

.AZ X → .Z+ 1 .A Y → .A− 4
Z− 1 B

∗ → .A− 4
Z− 1 B

α, β, γ(2)

γ, α, β

β, α, γ(4)

β, γ, α

17. The activity of a sample of radioactive material is  at time 

. Its mean life is T. Then,

A. 

B. 

R1

t1 and R2at timet2(t2 > t1)

A2 = A1e
t1 − t2 /T

A1 − A2 = t2 − t1

https://dl.doubtnut.com/l/_R8cLbOIfiTtS
https://dl.doubtnut.com/l/_ZkdCzYi6T9dU


C. 

D. 

Answer: A

Watch Video Solution

A1t1 = A2t2

A2 = A1e
t1 / t2T

18. A nucleus of mass 220 amu in the free state decays to emit an -

particle . Kinetic energy of the -particle emitted is 5.4 MeV. The recoil

energy of the daughter nucleus is

A. 0.25 MeV

B. 0.5 Mev

C. 01. MeV

D. 0.75 MeV

Answer: C

Watch Video Solution

α

α

https://dl.doubtnut.com/l/_ZkdCzYi6T9dU
https://dl.doubtnut.com/l/_f8BmIsK5R6nu


19. Half-lives of two radioactive substances  and  are respectively 

min and  min. Initially, the samples of  and  have equal number of

nuclei. After  min the raatio of remaining number of  and  nuclei is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A B 20

40 A B

80 A B

1: 4

1: 2

1: 1

1: 8

20. Name a material which is used in making control rods in a nuclear

reactor.

A. Graphite

https://dl.doubtnut.com/l/_f8BmIsK5R6nu
https://dl.doubtnut.com/l/_cyDyNHD9Tj8Q
https://dl.doubtnut.com/l/_QZYUprXSQKKS


Assignment Section A

B. Plutonium

C. Cadmium

D. Uranium

Answer: C

Watch Video Solution

1. The nuclear radius as compared to the atomic radius, is of the order of

A. 

B. 

C. 

D. 

Answer: B

10− 3

10− 5

10− 7

10− 9

https://dl.doubtnut.com/l/_QZYUprXSQKKS
https://dl.doubtnut.com/l/_PTxeU7Zd5y26


Watch Video Solution

2. Two nuclei are not identical but have the same number of nucleons.

These are

A. isotones

B. isobars

C. isotopes

D. isodiapher

Answer: B

Watch Video Solution

3. In a nuclear fusion reaction, if the energy is released then

A. 

B. 

BEproducts = BEreactants

BEreactants > BEproducts

https://dl.doubtnut.com/l/_PTxeU7Zd5y26
https://dl.doubtnut.com/l/_TG1JSEJz8iz5
https://dl.doubtnut.com/l/_wD2SjVBG7lrl


C. 

D. Mass of product  mass of reactant

Answer: C

Watch Video Solution

BEproducts > BEreactants

>

4. What is the binding energy per nucleon of  nucleus?  

Given, mass of   

Mass of proton   

Mass of neutron   

and 1 amu 

A. 2.675 MeV

B. 7.675 MeV

C. 0 MeV

D. 3.675 MeV

6C
12

C 12(mc) = 12.000u

(mp) = 1.0078u

(mn) = 1.0087u

= 931.4
MeV

c2

https://dl.doubtnut.com/l/_wD2SjVBG7lrl
https://dl.doubtnut.com/l/_MqVNizYGODZ8


Answer: B

Watch Video Solution

5. Which of the following pairs particles cannot exert nuclear force on

each other ?

A. proton and electron

B. Neutron and electron

C. Electron and neutron

D. All of these

Answer: D

Watch Video Solution

6. If the nuclei of masess  and  are fused together to form a nucleus

of mass  and some energy is released, then

X Y

m

https://dl.doubtnut.com/l/_MqVNizYGODZ8
https://dl.doubtnut.com/l/_cEMy7UGAtRhl
https://dl.doubtnut.com/l/_wsWcTxwKYBVD


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

X + Y > m

X − Y = m

X + Y = m

X + Y < m

7. The nuclear force between two nucleons is explained by

A. Quark exchange theory

B. Meson exchange theory

C. Photon exchange theory

D. Gravitation exchange theory

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_wsWcTxwKYBVD
https://dl.doubtnut.com/l/_yz70jt2lAJ6Z


8. If the nuclear force between two protons, two neutrons and between

proton and neutron is denoted by  and  respectively, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Fpp, Fnn Fpn

Fpp = Ffn = F∩

fpp < Fpn = F∩

Fpp > Fpn > Fnn

Fpp < Fpn < Fnn

9. The atomic mass of  is  and that of  is 

. The minimum energy required to remove the least tightly

bound proton is ( mass of proton is )

A. 0.013018 MeV

.7 N
15 15.000108amu .8 O

16

15.994915amu

1.007825amu

https://dl.doubtnut.com/l/_yz70jt2lAJ6Z
https://dl.doubtnut.com/l/_5CTbmH899GUt
https://dl.doubtnut.com/l/_Uuf6nHM2RcGl


B. 12.13 MeV

C. 13.018 MeV

D. 12.13 eV

Answer: B

Watch Video Solution

10. Nuclear energy is released in fusion reaction, since binding energy per

nucleon is

A. Smaller of fusion products than for fusing nuclei

B. same for fusion products as for fusing nuclei

C. Larger for fusion products than for fusion nuclei

D. Sometimes larger and sometimes smaller

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Uuf6nHM2RcGl
https://dl.doubtnut.com/l/_71aLlkJAl1nY


11. A nucleus X undergoes following transformation   

 , then

A. X and Y are isotopes

B. X and Z are isobars

C. X and Y are isobars

D. X and Z are isotopes

Answer: D

Watch Video Solution

X
α

−−→ Y

Y −−→
2β

Z

12. Consider the nuclear reaction 

 

If the binding energy per cunleon for X, A and B is  MeV.  MeV and

 MeV respectively, what is the energy released?

X200 → A110 + B90

7.4 8.2

8.2

https://dl.doubtnut.com/l/_71aLlkJAl1nY
https://dl.doubtnut.com/l/_YXNkggm385qA
https://dl.doubtnut.com/l/_RdLHXp0Kxyrk


A. 200 MeV

B. 160 MeV

C. 110 MeV

D. 90 MeV

Answer: B

Watch Video Solution

13. The nuclei  can be described as

A. isotones

B. isobars

C. isotopes of carbon

D. isotopes of nitrogen

Answer: A

Watch Video Solution

6A
13 and 7B

14

https://dl.doubtnut.com/l/_RdLHXp0Kxyrk
https://dl.doubtnut.com/l/_hU6gVC6R9cev


14. Ratio of nuclear radii of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

135Csto40Ca

1.40

1.50

2.750

3.375

15. A nucleus with Z =92 emits the following in a sequence: 

. The Z of the resulting

nucleus is

A. 74

B. 76

α, β − , β − , α, α, α, α, α, β − , β − , α, β + , β + , α

https://dl.doubtnut.com/l/_hU6gVC6R9cev
https://dl.doubtnut.com/l/_pNsO4Y6liJsw
https://dl.doubtnut.com/l/_MyhE8f8RuH0W


C. 78

D. 82

Answer: C

Watch Video Solution

16. In nuclear reactions, we have the conservation of

A. Mass only

B. Energy only

C. Momentum only

D. Charge , total energy and momentum

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_MyhE8f8RuH0W
https://dl.doubtnut.com/l/_4MS87DCMjuIr


17. Why are heavy nuclei usually unstable?

A. Electrostatic repulsion dominate over nuclear attraction

B. Nuclear repulsion dominate over nuclear attration

C. Nuclear forces are absent in heave nuleus

D. Nuclear force is long range force

Answer: A

Watch Video Solution

18. When  transforms to , then the number of the

emitted and particle is, respectively.

A. 

B. 

C. 

D. 

.90 Th
228 .83 Bi

212

α − β −

4α, 7β

4α, 1β

8α, 7β

4β, 4α

https://dl.doubtnut.com/l/_RNLbHYOTfGvV
https://dl.doubtnut.com/l/_XtvFnyScJxcH


Answer: B

Watch Video Solution

19. In the radioactive decay of an element it is found that the count rate

reduces from 1024 to 128 in 3 minutes. Its half life will be

A. 1 minute

B. 2 minutes

C. 3 minute

D. 5 minute

Answer: A

Watch Video Solution

20. If a radioactive material remains 25% after 16 days, then its half life

will be

https://dl.doubtnut.com/l/_XtvFnyScJxcH
https://dl.doubtnut.com/l/_zHPtXmsHkYLM
https://dl.doubtnut.com/l/_WxPVWoiAxQ81


A. 32 days

B. 8 days

C. 64 days

D. 28 days

Answer: B

Watch Video Solution

21. Using a nuclear counter the count rate of emitted particles from a

radioactive source is measured. At t=0 it was 1600 counts per second and

t = 8 seconds it was 100 counts per second. The count rate observed, as

counts per seconds, at t=6, seconds is close to :

A. 150

B. 200

C. 300

D. 400

https://dl.doubtnut.com/l/_WxPVWoiAxQ81
https://dl.doubtnut.com/l/_PxHzX7byRVr6


Answer: B

Watch Video Solution

22. Radioactivity of a sample at  time is  and at time  is  If half-

life of sample is T, then in time  the number of decayed atoms

is proportional to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T1 R1 T2 R2.

(T2 − T1),

(R1T1 − R2T2)

(R1 − R2)

(R1 − R2) /T

(R1 − R2)T

https://dl.doubtnut.com/l/_PxHzX7byRVr6
https://dl.doubtnut.com/l/_L3zHKVIQXd9e


23. A radioactive sample at any instant has its disintegration rate 

disintegrations per minute After  minutes , the rate is 

disintegration per minute. Then , the decay constant (per minute)

A. 0.8 In 2

B. 0.4 In 2

C. 0.2 In 2

D. 0.1 In 2

Answer: B

Watch Video Solution

5000

5 1250

24. At time t=O, some radioactive gas is injected into a sealed vessel. At

time T. some more mass of the sam gas is injected into the same vessel.

Which one of the following graphs best represetns the variation of the

logarithm of the acitivity A of the gas with time t?

https://dl.doubtnut.com/l/_NBhhCU4T98qv
https://dl.doubtnut.com/l/_1jIg0C7tzR9q


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

25. A radioactive isotope X with a half-life of  yr decays to Y

which is satble. A sample of rock from the moon was found to contain

both the elements X and Y which were in the ratio of 1 : 7. The age of the

rock is

A.  year

B.  year

C.  year

D.  year

1.37 × 109

4.11 × 109

2.74 × 109

5.48 × 109

1.37 × 109

https://dl.doubtnut.com/l/_1jIg0C7tzR9q
https://dl.doubtnut.com/l/_F8Wo2OACJA2U


Answer: A

Watch Video Solution

26. Two elements  and  have half-line of  and  minutes repectively.

Freshly preapared sample of mixuture containing equal number of atoms

is allowed to decay for  minutes. The ratio of number of atoms of 

and  in left in mixture is:

A. 0.5

B. 

C. 

D. 

Answer: A

Watch Video Solution

P Q 10 15

30 P

Q

2.0

1.0

3.0

https://dl.doubtnut.com/l/_F8Wo2OACJA2U
https://dl.doubtnut.com/l/_if7PCX81fnRr


27. In the circuit shown below, V should be: 

A. (i),(ii) and (iv)

B. (ii) (iii) and (iv)

C. (iii) (iv) and (i)

D. All of these

Answer: A

Watch Video Solution

28. A freshly prepared radioactive source of half-life 2 h emits radiation of

intensity which is 64 times the permissible safe level. The minimum time

https://dl.doubtnut.com/l/_O6TofRYMko7v
https://dl.doubtnut.com/l/_zb4Z2TupP6n8


after which it would be possible to work safely with this source is

A. 6 h

B. 12 h

C. 24 h

D. 128 h

Answer: B

Watch Video Solution

29. GAMMA DECAY

A. A.Pair anninilation takes place

B. B.Energy is released due to converstion of neutron into proton

C. C.Energy is released due to de-excitation of nucleus

D. D.None of these

Answer: C

https://dl.doubtnut.com/l/_zb4Z2TupP6n8
https://dl.doubtnut.com/l/_panaxdxsNo2g


Watch Video Solution

30. A sample of a radioactive substance has  radioactive nuclei. Its half

life time is 20 s How many nuclei will remain after 10 s ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

106

1 × 105

2 × 105

7 × 105

11 × 105

31. Half-life of radioactive element depend upon

A. Amount of element present

B. Temperature

https://dl.doubtnut.com/l/_panaxdxsNo2g
https://dl.doubtnut.com/l/_GDnYM8PW35zj
https://dl.doubtnut.com/l/_rk2YCR32xnqJ


C. Pressure

D. The nature of the element

Answer: D

Watch Video Solution

32. Neutrino is a particle, which is

A. Has no charge and no spin

B. Has no charge but has spin

C. is charged like an electron and has spin

D. Has no charge but has mass neary equal to that of a proton

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_rk2YCR32xnqJ
https://dl.doubtnut.com/l/_yyz9fMOfwl9U


33. Ordinary water is not used as a moderator in nuclear reactors because

A. Cannot slow down neutron

B. Absorbs neutrons

C. is expensive

D. Accelerates neutron

Answer: B

Watch Video Solution

34. Out of the following , which one is not emitted by a natural

radioactive substance ?

A. Electrons

B. Electronmagnetic radiations

C. Helium nuclei with charge equal to that of two protons

D. Neutrons

https://dl.doubtnut.com/l/_sCrsH133kWmW
https://dl.doubtnut.com/l/_utaIDzrk2Hib


Answer: D

Watch Video Solution

35. If 200 MeV energy is released in the �ssion of a single nucleus of

 , the �ssions which are required to produce a power of 1 kW is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

.235
92 U

3.1 × 1013

1.3 × 1016

1.3 × 1015

3.1 × 1016

36. 1g ofhydrogen is converted into 0.993 g of helium in a thermonucleart

reaction . The energy released is

https://dl.doubtnut.com/l/_utaIDzrk2Hib
https://dl.doubtnut.com/l/_czesaHoK2f7q
https://dl.doubtnut.com/l/_iel0YZLX8OW7


A.  J

B.  J

C.  J

D.  J

Answer: B

Watch Video Solution

63 × 107

63 × 1010

63 × 1014

63 × 1020

37. Thermal neutrons are those whose energy is about

A. 1 J

B. 0.03 eV

C. 1 MeV

D. 0.03 MeV

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_iel0YZLX8OW7
https://dl.doubtnut.com/l/_OQ1QzkrsuTkX


38. A neutron strikes a  nucleus and as a result 

 are produced with

A. -particle

B. 1-neutron

C. 3-neutron

D. - particle

Answer: C

Watch Video Solution

92U
235

36Kr93 and 56Ba
140

α

2 − β

39. Name a material which is used in making control rods in a nuclear

reactor.

A. Stainless steel

B. Graphite

https://dl.doubtnut.com/l/_OQ1QzkrsuTkX
https://dl.doubtnut.com/l/_iXoYVHKq5SB7
https://dl.doubtnut.com/l/_Z3qwLvFdBCSM


C. Cadmium

D. Plutonium

Answer: C

Watch Video Solution

40. In the following nuclear reaction 

 will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

.13 Al
27 + .2 He4 → .15 P

30 + X, X

 0
− 1e

1
1H

4
2He

1
0n

https://dl.doubtnut.com/l/_Z3qwLvFdBCSM
https://dl.doubtnut.com/l/_FdSeAlrkvLww


Assignment Section B

1. A certain stable nucleide, after absorbing a neutron, emits -particle

and the new nucleide splits spontaneously into two - particles. The

nucleide is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

β

α

4
2He

7
3Li

6
4Be

6
3Li

2. After 3 hours, only 0.25 mg of a pure radioactive material is left, if initial

mass was 2 mg than the half life of the substance is

A. 1.5 hr

https://dl.doubtnut.com/l/_M8RPhJsnMGCe
https://dl.doubtnut.com/l/_wuDcY3qAsBQf


B. 1 hr

C. 0.5 hr

D. 2 hr

Answer: B

Watch Video Solution

3. Pauli suggested the emission of nutrino during  decay to explain

A. Continuous energy distribution position

B. Conservation of linear momentum

C. Conservation of mass -energy

D. All of these

Answer: A

Watch Video Solution

β +

https://dl.doubtnut.com/l/_wuDcY3qAsBQf
https://dl.doubtnut.com/l/_SURlRGcYCci7
https://dl.doubtnut.com/l/_eICfv4oR0QQa


4. An unstable nuclide with N/P ratio more than that required for stability

can attain stability by

A. it emits 

B. It emits 

C. It emits  particle

D. It will undergo K electron capture

Answer: A

Watch Video Solution

β −

β +

α

5. Half lives for  and  emission of a radioacative materila are 16 years

and 48 years respectively. When material decays giving  and  emission

simultaneously, time in which  material decays is .

A. 29 years

B. 24 years

α β

α β

3/4th

https://dl.doubtnut.com/l/_eICfv4oR0QQa
https://dl.doubtnut.com/l/_DNVZXI8IrEJq


C. 64 years

D. 12 years

Answer: B

Watch Video Solution

6. Two radioactive samples of di�erent elements (half-lives  and 

respectively) have same number of nuclei at . The time after which

their activities are same is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t1 t2

t = 0

T1T2

T1 − T2

T1 − T2

2

T1 + T2

2

T1T2

T1 + T2

https://dl.doubtnut.com/l/_DNVZXI8IrEJq
https://dl.doubtnut.com/l/_DYQxEKHZenLA


7. Choose the correct statement

A. The nuclear force becomes strong if the nucleus contains too many

protons compared to neutrons

B. The nuclear force becomes strong if the nucleus contains too many

neutrons compared to protons

C. Nuclei with atomic number less than 82 shows a tendency to

disintegrate

D. The nuclear force becomes weak if the nucleus contains a large

number of nucleons

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_DYQxEKHZenLA
https://dl.doubtnut.com/l/_RKt2cv7eciSr


8.  atoms of a radioactive element emit  alpha particles per second.

The half-life of tge element is.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

N n

n

N

N

n

0.693
N

n

0.693
n

N

9.  of the active nuclei present in a radioactive sample are found to

remain undecyayed after  day. The precentage of undecayed nuclei left

after two days will be

A. 0.81

B. 0.19

90 %

1

https://dl.doubtnut.com/l/_cTV1hbv4FSBm
https://dl.doubtnut.com/l/_aY98pbmSucHZ


C. 0.2

D. 1

Answer: B

Watch Video Solution

10. A sample of radioactive element has a mass of  at an instant .

The approximate mass of this element in the sample after two mean lives

is

A. 2.50 gm

B. 1.35 gm

C. 6.30 gm

D. 3.70 gm

Answer: B

Watch Video Solution

10g t = 0

https://dl.doubtnut.com/l/_aY98pbmSucHZ
https://dl.doubtnut.com/l/_sLJcO6By6Zlj


11. During mean life of a radioactive element, the fraction that

disintegrates is

A. e

B. 

C. 

D. 

Answer: B

Watch Video Solution

e − 1

e

1

e

e

e − 1

12. An element A decays into an element C by a two step process

 and  .Then,

A. A and B are isobars

B. A and C are isobars

A → B + .2 He4 B → C + 2e−

https://dl.doubtnut.com/l/_sLJcO6By6Zlj
https://dl.doubtnut.com/l/_SqVb38VUayzV
https://dl.doubtnut.com/l/_D5lTY2nIZ5yP


C. A and B are isotopes

D. A and C are isotopes

Answer: D

Watch Video Solution

13. After three half lives, the percentage of fraction of amount remain is

a)35 b)12.5 c)50 d)75

A. 0.01

B. 0.003

C. 0.03125

D. 0.002

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_D5lTY2nIZ5yP
https://dl.doubtnut.com/l/_K3nH6jFMt9Ix
https://dl.doubtnut.com/l/_cmxyOoyK2wDC


14. The radioactivity of a certain radioactive element drops to  of its

initial value in  seconds. Its half-life is.

A. 8 seconds

B. 15 seconds

C. 7.5 seconds

D. 5 seconds

Answer: D

Watch Video Solution

1/64

30

15. The half-life of a radioactive substance against decay is 

. What is the decay rate for  atoms of the substance ?

A.  atom/s

B.  atom/s

C.  atom/s

α −

1.2 × 107s 4 × 1015

2.3 × 108

3.2 × 108

2.3 × 1011

https://dl.doubtnut.com/l/_cmxyOoyK2wDC
https://dl.doubtnut.com/l/_zGtjWqX4pNBd


D.  atom/s

Answer: A

Watch Video Solution

3.2 × 1011

16. The value of binding energy per nucleon is

A. 8J

B. 8 KeV

C. 8 eV

D. 8 MeV

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_zGtjWqX4pNBd
https://dl.doubtnut.com/l/_j3ido6CvIN8R


17. In the nuclear fusion reaction , given that the

repulsive potential energy between the two nuclei is . The

temperature at which the gases must be heated to initiate the reaction is

nearly, [Boltzmann's constant, ]

A. 

B. J

C. J

D. J

Answer: D

Watch Video Solution

2
1H + 3

1H → 4
2He + 1

0n

−7.7 × 1014J

k = 1.38 × 1023J /K

−10− 10J

−10− 12

−10− 14

−10− 10

18. A nucleus  at rest decays emitting an -particle . If energy of

daughter nucleus is 0.2 , Q value of the reaction is

A. 10 MeV

220X α

MeV

https://dl.doubtnut.com/l/_Ys4oQEvL1bLH
https://dl.doubtnut.com/l/_1qUECoM5LYbt


B. 10.9 MeV

C. 11 MeV

D. 11.1 MeV

Answer: C

Watch Video Solution

19. Radioactive nuclei P and Q disintegrate into R with half lives 1 month

and 2 months respectively. At time t=0 , number of nuclei of each P and Q

is x. 

Time at which rate of disintegration of P and Q are equal , number of

nuclei of R is

A. x

B. 1.25 x

C. 1.5 x

D. 1.75 x

https://dl.doubtnut.com/l/_1qUECoM5LYbt
https://dl.doubtnut.com/l/_Jrj2xhZVU2Q1


Answer: B

Watch Video Solution

20. A radioactive element X emits six -particles and four -particles

leading to end product . X is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α β

208
82 Pb

238
92 U

230
90 Th

232
90 Th

239
92 U

21. In nature, ratio of isotopes Boron,  , is (given that

atomic weight of boron is 10.81)

5B
10 and 5B

11

https://dl.doubtnut.com/l/_Jrj2xhZVU2Q1
https://dl.doubtnut.com/l/_WvtRKjPx1bih
https://dl.doubtnut.com/l/_cAoBBG62Bhjk


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

81: 19

21: 44

19: 81

44: 21

22. Q -value of the decay  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

22
11Na → 22

10Ne + e+ + ν

[m(22
11Na) − m(22

10Ne)]c2

[m(22
11Na) − m(22

10Ne) − me]c
2

[m(22
11Na) − m(22

10Ne) − 2me]c
2

[m(22
11Na) − m(22

10Ne) − 3me]c
2

https://dl.doubtnut.com/l/_cAoBBG62Bhjk
https://dl.doubtnut.com/l/_sJ9rWXSn8f6p


23. Which of the alternatives gives correct match of column_i with

column-II ? 

A. a(i),b(iii),c(iv),d(ii)

B. a(iii),b(i),c(ii),d(iv)

C. a(iii),b(i),c(iv),d(ii)

D. a(i),b(iv),c(ii),d(iii)

Answer: C

Watch Video Solution

Column-I Column-

(a) Binding energy per nucleon for56Fe (i) 5.5MeV

(b) Energy ofα − particle in geiger marsden experiment (ii) 200MeV

(c) Energy of photon of visible light (iii) 8.75MeV

(d) Energy released in fission of a uranium nucleus (iv) 2eV

24. Correct increasing order of penetrating powers of  particles and 

-rays, all moving with same kinetic energy is

α, β γ

https://dl.doubtnut.com/l/_sJ9rWXSn8f6p
https://dl.doubtnut.com/l/_U8uKSlbE3Fvr
https://dl.doubtnut.com/l/_5C8cMCVTq4tJ


A. 

B. 

C. 

D. All have same penetrating power as all have same kinetic energy

Answer: A

Watch Video Solution

α, β, γ

β, α, γ

γ, β, α

25. Calculated the energy required to excite one litre of hydrogen gas at

 and  to the �rst excited state of atomic hydorgen. The enegry

for the dissociation of  bond is .

A. 2.67 MeV

B. 2.67 KeV

C. 26.7 MeV

D. 26.7 KeV

1atm 298K

H − H 436kJmol− 1

https://dl.doubtnut.com/l/_5C8cMCVTq4tJ
https://dl.doubtnut.com/l/_U3TeF3B5bcWP


Answer: C

Watch Video Solution

26. 37 Rutherford equals

A. 1 milli bacquerel

B. 1 milli curie

C. 1 micro bacquerel

D. 1 micro curie

Answer: A

Watch Video Solution

27. Which of these is incorrect about nuclear forces ?

A. they are independent of charge

https://dl.doubtnut.com/l/_U3TeF3B5bcWP
https://dl.doubtnut.com/l/_Z3wBIVvDrnKZ
https://dl.doubtnut.com/l/_x5Qa0YOluVLB


Assignment Section C

B. Nuclear forces are derived from quark-quark interaction

C. Hadrons do not experience strong nuclear force

D. Nuclear force is not a central force

Answer: C

Watch Video Solution

1. Radioactive material A has decay constant  and material B has decay

constant .Initially,They have same number of nulei.After what time,the

ratio of number of nuclei of material B to that A will be ?

A. 

B. 

C. 

D. 

8λ

λ

1

e

1

λ

1

7λ

1

8λ

1

9λ

https://dl.doubtnut.com/l/_x5Qa0YOluVLB
https://dl.doubtnut.com/l/_Ptwj9rs157dM


Answer: B

Watch Video Solution

2. The half-life of a radioactive substance is 30 min. The time (in minutes)

taken between  decay and  decay of the same radioactive

substance is

A. 15

B. 30

C. 45

D. 60

Answer: D

Watch Video Solution

40 % 85 %

https://dl.doubtnut.com/l/_Ptwj9rs157dM
https://dl.doubtnut.com/l/_JyoHuVxMU20d


3. A nucleus of uranium decays at rest into nuclei of thorium and helium.

Then,

A. The helium nucleus has less kinetic energy than the thorium

nucleus

B. The helium nucleus has more kinetic energy than the thorium

nucleus

C. The helium nucleus has less momentum than the thorium nucleus

D. The helium nucleus has more momentum than the thorium nucleus

Answer: B

Watch Video Solution

4. If radius of the  Al nucleus is taken to be then the radius of 

 nucleus is nearly

A. 

27
13 RAl'

125
53 Te

( )
1 / 3

RAI

13

53

https://dl.doubtnut.com/l/_zp0LluvyYgKC
https://dl.doubtnut.com/l/_SneUK3T0bBWd


B. 

C. 

D. 

Answer: C

Watch Video Solution

( )
1 / 3

RAI

53

13

RAI

5

3

RAI

3

5

5. The binding energy per nucleon of  nuclei are  Me V

and  MeV, respectively. In the nuclear reaction

 the value of energy Q released is

A. 19.6 MeV

B.  MeV

C. 8.4 MeV

D. 17.3 MeV

Answer: D

7
3Li and 4

2He 5.60

7.06

7
3Li +1

1 H →4
2 He +4

2 He + Q,

−2.4

https://dl.doubtnut.com/l/_SneUK3T0bBWd
https://dl.doubtnut.com/l/_gMI7zoA39Zbb


Watch Video Solution

6. A radio isotope  with a half life  yr decays of  which is

stable. A sample of the rock from a cave was found to contain  and  in

the ratio . The age of the rock is

A.  years

B.  years

C.  years

D.  years

Answer: C

Watch Video Solution

X 1.4 × 109 Y

X Y

1: 7

1.96 × 109

3.92 × 109

4.20 × 109

8.40 × 109

7. A certain mass of hydrogen is changed to helium by the process of

fusion. The mass defect in fusion reaction is . The energy

liberated per  is 

0.02866u

u

https://dl.doubtnut.com/l/_gMI7zoA39Zbb
https://dl.doubtnut.com/l/_NRDXeudsWkBI
https://dl.doubtnut.com/l/_tjo6ASuQarKT


 

(1.) 2.67 MeV 

(2.)26.7 MeV 

(3.)6.675 MeV 

(4.)13.35 MeV

A. 26.7 MeV

B. 6.675 MeV

C. 13.35 MeV

D. 2.67 MeV

Answer: B

Watch Video Solution

(given 1u = 931MeV )

8. The half-life of a radioactive isotope X is 20 yr. It decays to another

element Y which is stable. The two elements X and Y were found to be in

the ratio  in a sample of a given rock. The age of the rock is estimated

to be

1: 7

https://dl.doubtnut.com/l/_tjo6ASuQarKT
https://dl.doubtnut.com/l/_fkU56MoEPBNC


A. 60 years

B. 80 years

C. 100 years

D. 40 years

Answer: A

Watch Video Solution

9. If the nuclear radius of  is  Fermi, the approximate nuclear

radius of  in Fermi is :

A. 4.8

B. 3.6

C. 2.4

D. 1.2

Answer: A

.13Al27 3.6

.29Cu64

https://dl.doubtnut.com/l/_fkU56MoEPBNC
https://dl.doubtnut.com/l/_V8x1xRqAspUs


Watch Video Solution

10. A mixture consists of two radioactiv materials  with half-

lives of 20 s and 10 s, respectively. Initialy the mixture has 40 g of

 g of  The amount of the two in the mixture will become

equal after

A. 20 s

B. 40 s

C. 60 s

D. 80 s

Answer: B

Watch Video Solution

A1 and A2

A1 and 160 A2.

11. The half life of a radioactive nucleus is 50 days. The time interval

 between the time  when  of it has decayed and the time (t2 − t1) t2
2

3
t1

https://dl.doubtnut.com/l/_V8x1xRqAspUs
https://dl.doubtnut.com/l/_Dz2FJjAHV5M9
https://dl.doubtnut.com/l/_1hrPuMZURXSd


when  of it had decayed is-

A. 30 days

B. 50 days

C. 60 days

D. 15 days

Answer: B

Watch Video Solution

1

3

12. The power obtained in a reactor using  disintergration is 

. The mass decay of  per hour is

A. 1 microgram

B. 10 microgram

C. 20 microgram

D. 40 microgram

U 235 1000kW

U 235

https://dl.doubtnut.com/l/_1hrPuMZURXSd
https://dl.doubtnut.com/l/_M1PKgvAFYkMy


Answer: D

Watch Video Solution

13. The half-life of a 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  in a sample of a given rock. The age of the rock was

estimated to be

A. 100 years

B. 150 years

C. 200 years

D. 250 years

Answer: C

Watch Video Solution

1: 15

https://dl.doubtnut.com/l/_M1PKgvAFYkMy
https://dl.doubtnut.com/l/_IAQ10buh9Wta


14. Fusion reaction takes place at high tamperature because

A. Molecules break up at high temperature

B. nuclei break up atg high temperature

C. Atoms get ionised at high temperature

D. Kinetic energy is high enough to overcome the coulomb repulsion

between nuclei

Answer: D

Watch Video Solution

15. A nucleus  emits one -particle and two  particles. The

resulting nucleus is

A. 

B. 

C. 

.mn X α β −

m− 4
n− 2 Y

m− 6
n− 4 Z

m− 6
n Z

https://dl.doubtnut.com/l/_HdT2kqcbmCNo
https://dl.doubtnut.com/l/_Xk4vhwf3PVZG


D. 

Answer: D

Watch Video Solution

m− 4
n X

16. Two radioacitve nuclei P and Q, in a given sample decay into a stable

nucleus R. At time t=0, number of P species are 4  and that of Q are .

Half-life of P (for conversion to R) is 1 min, where as that of Q is 2 min.

Initially there are no nuclei of R present in the sample. When number of

nuclei of P and Q are equal, then the number of nuclei of R present in the

sample would be

A. 

B. 

C. 

D. 

Answer: D

N0 N0

5N0

2

2N0

3N

9N0

2

https://dl.doubtnut.com/l/_Xk4vhwf3PVZG
https://dl.doubtnut.com/l/_MfjEtkldhKTt


Watch Video Solution

17. The mass of  is 0.042 amu less than the sum of masses of its

constituents. The binding energy per nucleon is

A. 46 MeV

B. 5.6 MeV

C. 3.9 MeV

D. 23 MeV

Answer: B

Watch Video Solution

.7
3 Li

18. The activity of a radioavtive sample is measured as  counts per

minute at  counts per minute at t=5 min. The time (in

minutes) at which the activity reduces to half its value is

N0

t = 0 and
N0

e

https://dl.doubtnut.com/l/_MfjEtkldhKTt
https://dl.doubtnut.com/l/_mfOTzVPgLeXJ
https://dl.doubtnut.com/l/_ssfPxtHddHuS


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

loge 2/5

5

loge 2

5 log10 2

5 loge 2

19. The decay constant of a radioactive isotope is . If  and  are its

activites at time  and  respectively, then the number of nuclei which

have decayed the time 

A. 

B. 

C. 

D. 

λ A1 A2

t1 t2

(t1 − t2)

A1t1 − A2t2

A1 − A2

(A1 − A2) /λ

λ(A1 − A2)

https://dl.doubtnut.com/l/_ssfPxtHddHuS
https://dl.doubtnut.com/l/_fA0Yz5DdQMth


Answer: C

Watch Video Solution

20. The binding energy per nucleon of deuterium and helium nuclei are 1.1

MeV and 7.0 MeV respectively. When two deuterium nuclei fuse to form a

helium nucleus the energy released in the fusion is

A. 23.6 MeV

B. 2.2 MeV

C. 28.0 MeV

D. 30.2 MeV

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_fA0Yz5DdQMth
https://dl.doubtnut.com/l/_41Y9KLwkQozO


21. In the nuclear decay given below 

,  

the particle emitted in the sequence are

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

.AZ X → .Z+ 1 .A Y → .A− 4
Z− 1 B

∗ → .A− 4
Z− 1 B

γ, β, α

β, γ, α

α, β, γ

β, α, γ

22. 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

A. Isomer of parent

https://dl.doubtnut.com/l/_npu7Nb7Xtp1S
https://dl.doubtnut.com/l/_mKIMFqhbWRFB


B. Isotone of parent

C. Isotope of parent

D. isobar of parent

Answer: C

Watch Video Solution

23. 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 :

A. Directly proportional to 

B. Inversely proportional to 

C. Directly proportional to mass 

D. M_1xx M_2`

Answer: A

z1z2

z1

M1

Directly ∝ or tional →

https://dl.doubtnut.com/l/_mKIMFqhbWRFB
https://dl.doubtnut.com/l/_wg08hE3gCo7X


Watch Video Solution

24. Two radioactive materials  and  have decay constants  and 

respectively. If initially they have the same number of nuclei, then the

ratio of the number of nuclei of  to that of  will be  after a time  

(1.) λ 

(2.) 1/ 2 λ 

(3.) 1/ 4 λ 

(4.) e/ λ

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

X1 X2 5λ λ

X1 X2
1

e

e

λ

λ

λ
1

2

1

4λ

https://dl.doubtnut.com/l/_wg08hE3gCo7X
https://dl.doubtnut.com/l/_INBoy8lCPmtj
https://dl.doubtnut.com/l/_TY2eB9sLqbPK


25. Two nuclei have mass numbers in the ratio . What is the ratio of

their nuclear densities ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 3

1: 1

1: 3

3: 1

(3)1 / 3 : 1

26. if  are the masses of  nucleus neutron and prtons

respectively then.

A. 

B. 

C. 

m, mn and mp zX
A

M(A, Z) = ZMp + (A − Z)Mn + BE/C 2

M(A, Z) = ZMp + (A − Z)Mn − BE/C 2

M(A, Z) = ZMp + (A − Z)Mn + BE

https://dl.doubtnut.com/l/_TY2eB9sLqbPK
https://dl.doubtnut.com/l/_gwXlV4RO3kvW


D. 

Answer: B

Watch Video Solution

M(A, Z) = ZMp + (A − Z)Mn − BE

27. If the nucleus of  has a nuclear radius of about 3.6 fm, then 

 would have its radius approximately as

A. 4.8 fm

B. 6.0 fm

C. 9.6 fm

D. 12.0 fm

Answer: B

Watch Video Solution

.13 Al
27

.52 Te
125

https://dl.doubtnut.com/l/_gwXlV4RO3kvW
https://dl.doubtnut.com/l/_KkC4mfmgx5ZM


28. In radioactive decay process , the negatively charged emitted -

particles are

A. The electrons produced as a result of the decay of neutrons inside

the nucleus

B. The electrons produced as a result of collisions between atoms

C. The electrons present inside the nucleus

D. 

Answer: A

Watch Video Solution

β

29. A nucleus  has mass represented by . If  and 

denote the mass of proton and neutron respectively and  the blinding

energy (in MeV), then

A. 

.AZ X m(A, Z) mp mn

BE

BE = M(A, Z) − ZMp − (A − Z)Mn

https://dl.doubtnut.com/l/_WjDNP9zT46HG
https://dl.doubtnut.com/l/_sV4GYb0x1D2h


B. 

C. 

D. 

Answer: C

Watch Video Solution

BE = [M(A, Z) − ZMp − (A − Z)Mn]C 2

BE = [zMp + (A, z)Mn − M(A, Z)]C 2

BE = [zMp + AMn − M(A, Z)]C 2

30. Two radioactive substance A and B have decay constants 

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  efter a time interval.

A. 

B. 

C. 

D. 

Answer: A

5λ and λ,

( )
2

1

e

1

2λ

1

4λ

4λ

2λ

https://dl.doubtnut.com/l/_sV4GYb0x1D2h
https://dl.doubtnut.com/l/_jXmQuwEhk8sa


Watch Video Solution

31. The binding energy of deuteron is 2.2 MeV and that of H  is 28MeV.

If two deuterons are fused to form one  then the energy released is:-

A. 25.8 MeV

B. 23.6 MeV

C. 19.2 MeV

D. 30.2 MeV

Answer: B

Watch Video Solution

4
2He

4
2He

32. In a radioactive material the acticity at time  is  and at a later

time , it is . If the decay constant of the material is , then

A. 

t1 R1

t2 R2 λ

R1 − R2e
( −λ ( t1 − t2 ) )

https://dl.doubtnut.com/l/_jXmQuwEhk8sa
https://dl.doubtnut.com/l/_bLk0alxfmPjx
https://dl.doubtnut.com/l/_rSoyHzjsAr82


B. 

C. 

D. 

Answer: A

Watch Video Solution

R1 = R2e
( λ ( t1 − t2 ) )

R1 = R2( )
t2

t1

R1 = R2

33. The radius of germanium  nuclide is measured to be twice the

radius of . The number of nucleons in  are

A. 73

B. 74

C. 75

D. 72

Answer: D

Watch Video Solution

(Ge)

.9
4 Be Ge

https://dl.doubtnut.com/l/_rSoyHzjsAr82
https://dl.doubtnut.com/l/_0uwpZ9ATyrMi


34. In the reaction . If the binding energies of 

 are respectively a, b and c (in MeV), then the energy (in

MeV) released in this reaction is

A. c+a-b

B. c-a-b

C. a+b+c

D. a+b-c

Answer: B

Watch Video Solution

2
1H + 3

1H → 4
2He + 1

0n

2
1H, 3

1H and 4
2He

35. The nuclei of which one of the following pairs of nuclei are isotones?

A. 

B. 

34Se
74, 31Ga

71

42Mo92 , 40Zr
92

https://dl.doubtnut.com/l/_0uwpZ9ATyrMi
https://dl.doubtnut.com/l/_lCct5Uin4thn
https://dl.doubtnut.com/l/_6N2bQGmiQpgx


C. 

D. 

Answer: A

Watch Video Solution

38Sr
84, 38Sr

86

20Ca
40, 16S

32

36. Fission of nuclei is possible because the binding energy per nucleon in

them

A. Increases with mass number at high mass numbers

B. Decreases with mass number at high mass numbers

C. increases with mass number at low mass numbers

D. Decreases with mass number at low mass numbers

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6N2bQGmiQpgx
https://dl.doubtnut.com/l/_XHSnUHJU81OI
https://dl.doubtnut.com/l/_sFt4MVFHDcOz


37. In any �ssion process the ratio  is -

A. Less than 1

B. Greater than 1

C. Equal to 1

D. Depends on the mass of parent nucleus

Answer: A

Watch Video Solution

mass of fission products 

 mass of parent nucleus 

38. The volume occupied by an atom is greater than the volume of the

nucleus by a factor of about

A. 

B. 

C. 

D. 

101

105

1010

1015

https://dl.doubtnut.com/l/_sFt4MVFHDcOz
https://dl.doubtnut.com/l/_wLPN2Y6kq8I9


Answer: D

Watch Video Solution

39. Alpha particles are

A. Neutrally charged

B. Positron

C. Protons

D. Ionized helium atoms

Answer: D

Watch Video Solution

40. The mass number of a nucleus is

A. Always less than its atomic number

https://dl.doubtnut.com/l/_wLPN2Y6kq8I9
https://dl.doubtnut.com/l/_yQjuvE2cDHP8
https://dl.doubtnut.com/l/_Sxq1Y7Csdxsj


B. Always more than its atomic number

C. Sometimes equal to its atomic number

D. Sometimes less than and sometimes more than its atomic number

Answer: C

Watch Video Solution

41. The radius of germanium  nuclide is measured to be twice the

radius of . The number of nucleons in  are

A. 72

B. 73

C. 74

D. 75

Answer: A

Watch Video Solution

(Ge)

.9
4 Be Ge

https://dl.doubtnut.com/l/_Sxq1Y7Csdxsj
https://dl.doubtnut.com/l/_gsREtjsRcEsx


42. What is the respective number of  and -particles emitted in the

following radiactive decay 

?

A. 8 and 8

B. 8 and 6

C. 6 and 8

D. 6 and 6

Answer: B

Watch Video Solution

α β

.200 X90 → .168 Y80

43. A nucleus ruptures into two nuclear parts, which have their velocity

ratio equal to . What will be the ratio of their nuclear size (nuclear

radius)?

2: 1

https://dl.doubtnut.com/l/_gsREtjsRcEsx
https://dl.doubtnut.com/l/_340XKM67HS3x
https://dl.doubtnut.com/l/_8EbyQPZDfWr5


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

31 / 2 : 1

1: 31 / 2

21 / 3 : 1

1: 21 / 3

44. The most pentrating radiation out of the following is

A. -rays

B. -rays

C. X-rays

D. -rays

Answer: B

Watch Video Solution

β

γ

α

https://dl.doubtnut.com/l/_8EbyQPZDfWr5
https://dl.doubtnut.com/l/_F8PmMqtwe002


45. Complete the equation for the following �ssion process 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

.92 U
235 + .0 n

1 → .38 Sr
90 + …….

57X
142 + 30n

1

54X
145 + 30n

1

54X
143 + 30n

1

54X
142 + 0n

1

46. In one  and -emissions

A. Mass number reduces by 6

B. Mass number reduces by 4

C. Mass number reduces by 2

α 2β

https://dl.doubtnut.com/l/_F8PmMqtwe002
https://dl.doubtnut.com/l/_FiaNWSrfG9OQ
https://dl.doubtnut.com/l/_cNHZxt4RWR8S


D. Atomic number reduces by 4

Answer: B

Watch Video Solution

47. A nuclear decay is expressed as '_.(6)C^(11) rarr ._(5)B^(11)+beta^(+)+X

X` is

A. Neutron

B. Anti-neutrino

C. Neutrino

D. proton

Answer: C

Watch Video Solution

Thentheunknownpartic ≤

https://dl.doubtnut.com/l/_cNHZxt4RWR8S
https://dl.doubtnut.com/l/_Rk1VRko6khJf


48. In compound , the element  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

X(n, α) → .3 Li
7 X

10
5 B

9
5B

11
4 Be

4
2He

49.  and  represet the mass of neutron and proton respectively. An

element having mass M has N neutron and Z-protons, then the correct

relation will be : -

A. 

B. 

C. 

Mn Mp

M < {N. Mn + Z. Mp}

M < {N. Mn + Z. Mp}

M = {N. Mm + Z. Mp}

https://dl.doubtnut.com/l/_Y8EhmpPU0QYw
https://dl.doubtnut.com/l/_0eD3QOVHByNl


D. 

Answer: A

Watch Video Solution

M = N{Mn + Mp}

50. Which rays contain (+ Ve) charged particle : -

A. -rays

B. -rays

C. -rays

D. X-rays

Answer: A

Watch Video Solution

α

β

γ

https://dl.doubtnut.com/l/_0eD3QOVHByNl
https://dl.doubtnut.com/l/_3bHKDSAM9N4d


51. When a deuterium is bombarded on  nucleus, an -particle is

emitted, then the product nucleus is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

.8 O
16 α

7N13

5B
10

4Be
9

7N
14

52. A nuclear reaction given by 

 represents

A. -decay

B. -decay

C. Fussion

.Z XA → .Z+ 1 Y
A + . − 1 e

0 + v̄

β

γ

https://dl.doubtnut.com/l/_M2WfdoAcdz6z
https://dl.doubtnut.com/l/_DQtK69UW0Cfa


D. Fission

Answer: A

Watch Video Solution

53. If in a nuclear fusion process, the masses of the fusing nuclei be 

and  and the mass the resultant nucleus be , then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m1

m2 m3

m3 = m1 + m2

m3 = |m1 − m2|

m3 < (m1 + m2)

m3 > (m1 + m2)

https://dl.doubtnut.com/l/_DQtK69UW0Cfa
https://dl.doubtnut.com/l/_Z8EhguqgwtFs


54.  denotes the mass of a proton and  that of a neutron. A given

nucleus of binding energy , contains  protons and  neutrons. The

mass  of the nucleus is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mp mn

BE Z N

m(N, Z)

M(N, Z) = NMn + ZMp − Bc2

M(N, Z) = NMn + ZMp + Bc2

M(N, Z) = NMn + ZMp − B/c2

M(N, Z) = NMn + ZMp + B/c2

55. The mass of proton is 1.0073 u and that of neutron is 1.0087 u (u =

atomic mass unit). The binding energy of  is (Given : helium nucleus

mass  4.0015 u)

A. 0.o305 J

.4
2 He

≈

https://dl.doubtnut.com/l/_70e66GpVYE4h
https://dl.doubtnut.com/l/_9CdqaCfgXhE2


B. 0.0305 erg

C. 28.4 MeV

D. 0.061 n

Answer: C

Watch Video Solution

56. A nucleus represented by the symbol  has :-

A. Z neutrons and (A-Z) protons

B. Z protons and (A-Z) neutrons

C. Z protons and A neutrons

D. A protons and (Z-A) neutrons

Answer: B

Watch Video Solution

. ZAX

https://dl.doubtnut.com/l/_9CdqaCfgXhE2
https://dl.doubtnut.com/l/_SafyAWeItyMw
https://dl.doubtnut.com/l/_6CVzanKNNMjz


57. How many elementary particles are emitted when  transforms to 

 ?

A. One

B. Two

C. Three

D. Four

Answer: B

Watch Video Solution

14
6 C

14
7 N

58. Q value of a nuclear reactions is positive . The reaction is

A. Exothermic

B. Endothermic

C. Elastic

D. Both exothermic and endothermic

https://dl.doubtnut.com/l/_6CVzanKNNMjz
https://dl.doubtnut.com/l/_saRHAC8yRS5D


Answer: A

Watch Video Solution

59. Choose the correct product of nuclear reaction , 

……..

A. proton and electron

B. Neutron

C. Deutron

D. Electron

Answer: A

Watch Video Solution

7N
14 + 0n

1 → 6C
14 +

60. When two nuclei (with A=8) join to form a heavier nucleus , the

binding energy (B.E) per nucleon of the heavier nuclei is

https://dl.doubtnut.com/l/_saRHAC8yRS5D
https://dl.doubtnut.com/l/_dlAQQwUSbEoe
https://dl.doubtnut.com/l/_csRFhihYeX1M


A. More than the B.E per nucleon of the lighter nuclei

B. less than the B.E per nucleon of the lighter nuclei

C. Double the B.E per nucleon of the lighter nuclei

D. 

Answer: A

Watch Video Solution

61. When helium nuclei bombard beryllium nuclei ,then

A. Electrons are emitted

B. Protons are emitted

C. Neutrons are emitted

D. protons and neutrons are emitted

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_csRFhihYeX1M
https://dl.doubtnut.com/l/_o5u1Uya5YcxS


62. The binding energies per nucleon for a deuteron and an particle

are  and  respectively. What will be the energy  released in the

following reaction ? 

.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α −

x1 x2 Q

.1 H
2 + .1 H

2 → .2 He4 + Q

4(x1 + x2)

4(x2 − x1)

2(x2 − x1)

2(x1 + x2)

63. The count rate of a Geiger Muller counter for the radiation of a

radioactive material of half-life  min decreases to  after . The

initial count rate was

30 5s− 1 2h

https://dl.doubtnut.com/l/_o5u1Uya5YcxS
https://dl.doubtnut.com/l/_LXm38nmCcm7A
https://dl.doubtnut.com/l/_td1GYZWw4umd


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

80second− 1

625second− 1

20second− 1

25second− 1

64. Half-lives of two radioactive substances  and  are respectively 

min and  min. Initially, the samples of  and  have equal number of

nuclei. After  min the raatio of remaining number of  and  nuclei is

A. 

B. 

C. 

D. 

A B 20

40 A B

80 A B

1: 4

4: 1

1: 16

1: 1

https://dl.doubtnut.com/l/_td1GYZWw4umd
https://dl.doubtnut.com/l/_0NQuU5wJVvWD


Answer: A

Watch Video Solution

65. The correct relation between =average life and  half life for

a radioactive nuclei.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tav t1 / 2 =

T1 / 2 =
In2

λ

T1 / 2In2 = λ

T1 / 2 =
1

λ

(λ + T1 / 2) = In2

66. Nuclear - Fission is best explained by:

https://dl.doubtnut.com/l/_0NQuU5wJVvWD
https://dl.doubtnut.com/l/_uwZD17xf2mpr
https://dl.doubtnut.com/l/_oFjEAbLA5Gby


A. Liquid drop model

B. Yukawa -meson theory

C. Independent particle model of the nucleus

D. proton -proton cycle

Answer: A

Watch Video Solution

π

67. Half life of radioactive element is 12.5 Hour and its quantity is 256 gm.

After how much time its quantity will remain 1 gm : -

A. 50 hrs

B. 100 hrs

C. 150 hrs

D. 200 hrs

Answer: B

https://dl.doubtnut.com/l/_oFjEAbLA5Gby
https://dl.doubtnut.com/l/_cZTO4N4BwUW5


Watch Video Solution

68. Adssertion:Energy is released in nuclear �ssion.

Reason:Total binding energy of the �ssion fragment is larger than the

total binding energy of the parent nucleus.

A. Some mass is converted into charge

B. Total binding energy of fragments is more than the binding energy

of parental element

C. Total binding energy of fragments is less than the binding energy

of parental element

D. Total binding energy of fragments is equal to the binding energy of

parental element

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_cZTO4N4BwUW5
https://dl.doubtnut.com/l/_GtqUbh8aEU8p
https://dl.doubtnut.com/l/_P7pQAPhJs8zA


69. A sample of radioactive element containing  active nuclei. Half

life of element is 10 days, then number of decayed nuclei after 30 days : -

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4 × 1016

0.5 × 1016

2 × 1016

3.5 × 1016

1 × 1016

70. A sample of radioactive element has a mass of  at an instant .

The approximate mass of this element in the sample after two mean lives

is

A. 1.35 g

B. 2.50 g

10g t = 0

https://dl.doubtnut.com/l/_P7pQAPhJs8zA
https://dl.doubtnut.com/l/_kMFtxteSua9k


C. 3.70 g

D. 6.30 g

Answer: A

Watch Video Solution

71. The half-life of radium is about . Of  of radium existing now,

 will remain unchanged after

A. 4800 years

B. 6400 years

C. 2400 years

D. 3200 years

Answer: D

Watch Video Solution

1600yr 100g

25g

https://dl.doubtnut.com/l/_kMFtxteSua9k
https://dl.doubtnut.com/l/_3XQGwlH3bZAS
https://dl.doubtnut.com/l/_4TcllJjVoljY


72. . The number of  emitted

during the above reaction is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

.90 Th
232 → .82 Pb

208 α and β − particles

4α, 7β

6α, 4β

8α, 7β

4α, 4β

73. A radioactive substance has  nuclei. Its half life is 30 s . The number

of nuclei left after 15 s is nearly

A. 

B. 

C. 

108

2 × 105

3 × 106

7 × 107

https://dl.doubtnut.com/l/_4TcllJjVoljY
https://dl.doubtnut.com/l/_nzjPzLCNoYlZ


D. 

Answer: B

Watch Video Solution

5 × 108

74. A certain stable nucleide, after absorbing a neutron, emits -particle

and the new nucleide splits spontaneously into two - particles. The

nucleide is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

β

α

4
2He

7
3Li

6
4Be

6
3Li

https://dl.doubtnut.com/l/_nzjPzLCNoYlZ
https://dl.doubtnut.com/l/_N2mCHy5O1dsS
https://dl.doubtnut.com/l/_Ng7KJKe49uhq


75. Pauli suggested the emission of nutrino during  decay to explain

A. Continuous energy distribution positrons

B. Conservation of linear momentum

C. Conservation of mass -energy

D. All of these

Answer: A

Watch Video Solution

β +

76. In a radioactive decay, a nucleus is transformed into another with the

emission of a positron. In this process the neutron-proton ratio

A. Decreases

B. Increases

C. Remains same

D. May decreases or increases

https://dl.doubtnut.com/l/_Ng7KJKe49uhq
https://dl.doubtnut.com/l/_lV48HpBZsNHH


Answer: B

Watch Video Solution

77. If a heavy nucleus has N/Z ratio higher than that required for stability

then

A. it emits 

B. It emits 

C. It emits  particle

D. It will undergo K electron capture

Answer: A

Watch Video Solution

β −

β +

α

78. The half - life of  is 8 days. Given a sample of  at time  , we

can assert that

I 131 I 131 t = 0

https://dl.doubtnut.com/l/_lV48HpBZsNHH
https://dl.doubtnut.com/l/_N5FJWSLZltOa
https://dl.doubtnut.com/l/_xZipOnH3pz5R


A. No nucleus will decay before t=4 days

B. No nucleus will decay before t=8 days

C. All nuclei will decay before t=16 days

D. A given nucleus may decay at t=0

Answer: D

Watch Video Solution

79. Which of the following is used as a moderator in nuclear reactors?

A. Cadmium

B. Plutonium

C. Uranium

D. Heavy water

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_xZipOnH3pz5R
https://dl.doubtnut.com/l/_J1Y6IvMJPECI


80. Which of the following are suitable for the fusion process?

A. Light nuclei

B. Heavy nuclei

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

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

Answer: A

Watch Video Solution

81. Solar energy is due to

A. Burning of hydrogen in the oxygen

B. Fission of uranium present in the sun

C. Fusion of protons during synthesis of heavier elements

https://dl.doubtnut.com/l/_J1Y6IvMJPECI
https://dl.doubtnut.com/l/_r08rrd1ku1K9
https://dl.doubtnut.com/l/_1gE5S2tlq4wA


Assignment Section D

D. Gravitational contraction.

Answer: C

Watch Video Solution

1. A : Uncertainty principle demands that an electron con�ned to a

nucleus must have very high energy so that the electron cannot reside in

a nucleus. 

R: The electrostatic attraction between electron and proton is large at

such a small distance but is not enough to bind such a high -energy

electron.

Watch Video Solution

https://dl.doubtnut.com/l/_1gE5S2tlq4wA
https://dl.doubtnut.com/l/_dSfmgqbV0XqZ


2. A: A free proton is stable but inside a nucleus , a proton gets converted

into a neutron, position and neutrino .  

R: Inside a nucleus, neutron decay  as well as proton

decay are possible, since other nucleons can share energy nad

momentum to conserve energy as well as momentum and both the

decays are in dynamic equillibrium .

Watch Video Solution

(p → n + e+ + v)

(n → p + e− + v̄)

3. A : Exothermic reactions are possible when two light nuclei fuse or

when a heavy nucleus undergoes �ssion into intermediate mass nuclei. 

R: The nature of nuclear binding energy curve is such that it rises lighter

nuclei and slightly decreasing for heavier nuclei.

Watch Video Solution

4. A : For fusion, the light nuclei must have su�cient initial energy to

cross the coulomb barrier. 

https://dl.doubtnut.com/l/_DhyAzexBkq2R
https://dl.doubtnut.com/l/_fm2ZQiszqllq
https://dl.doubtnut.com/l/_gXRvw9WJjddb


Hence, fusion requires high temperature, however, the actual

temperature required is somewhat less than expected clssically. 

R: It is to mechanical tunneling of the potential barrier.

Watch Video Solution

5. Atomic number is the sum of number of protons and neutrons.

Watch Video Solution

6. A : Nuclear density is almost same for all nuclei . 

R: The radius (r ) of a nucleus depends only on the mass number (A) as

.

A. if both assertion & reason are true and the reason is correct

explanation of the assertion then mark (1)

B. if both assertion & reason are true and the reason is not correct

explanation of the assertion then mark (2)

r ∝ A1 / 3

https://dl.doubtnut.com/l/_gXRvw9WJjddb
https://dl.doubtnut.com/l/_0jLpTAJVJhVY
https://dl.doubtnut.com/l/_L6nUsU8acZM4


C. if assertion is true statement but reason is false then mark (3)

D. if both assertion & reason are false then mark (4)

Answer: 1

Watch Video Solution

7. A : During radioactive disintegration an -particle and a -particle do

not emit simultaneously from any nucleus. 

R : An -particle emits from a nucleus when the N/Z ratio is less than the

stability range (where N=number of neutrons and Z=number of protons in

a nucleus. )

A. if both assertion & reason are true and the reason is correct

explanation of the assertion then mark (1)

B. if both assertion & reason are true and the reason is not correct

explanation of the assertion then mark (2)

C. if assertion is true statement but reason is false then mark (3)

α β

α

https://dl.doubtnut.com/l/_L6nUsU8acZM4
https://dl.doubtnut.com/l/_fhDK5FOWUBG2


D. if both assertion & reason are false then mark (4)

Answer: 2

Watch Video Solution

8. A: In -decay an electron is emitted by the nucleus  

R: Electrons are not present inside the nucleus.

A. if both assertion & reason are true and the reason is correct

explanation of the assertion then mark (1)

B. if both assertion & reason are true and the reason is not correct

explanation of the assertion then mark (2)

C. if assertion is true statement but reason is false then mark (3)

D. if both assertion & reason are false then mark (4)

Answer: 2

Watch Video Solution

β

https://dl.doubtnut.com/l/_fhDK5FOWUBG2
https://dl.doubtnut.com/l/_qUhVLs1r6xVG


9. A: A radioactive substance has half life of 4 hour. Therefore, if two

nuclei of the substance are present initially , after 1 hour only one will

remain undissociated.

R: When a nucleus makes a transition from excited state to ground state,

it emits a -particle.

A. if both assertion & reason are true and the reason is correct

explanation of the assertion then mark (1)

B. if both assertion & reason are true and the reason is not correct

explanation of the assertion then mark (2)

C. if assertion is true statement but reason is false then mark (3)

D. if both assertion & reason are false then mark (4)

Answer: 4

Watch Video Solution

β

https://dl.doubtnut.com/l/_qUhVLs1r6xVG
https://dl.doubtnut.com/l/_HHQ4a2gdqMu4


10. A : Fast moving neutrons do not cause �ssion of a uranium nucleus. 

R: A fast moving neutron spends very little time inside the nucleus.

A. if both assertion & reason are true and the reason is correct

explanation of the assertion then mark (1)

B. if both assertion & reason are true and the reason is not correct

explanation of the assertion then mark (2)

C. if assertion is true statement but reason is false then mark (3)

D. if both assertion & reason are false then mark (4)

Answer: 1

Watch Video Solution

https://dl.doubtnut.com/l/_4Ainjmuc5yK4

