
PHYSICS

BOOKS - CP SINGH PHYSICS (HINGLISH)

NUCLEAR PHYSICS AND RADIO ACTIVITY

Example

1. Thorium  The produces a daughter nucleus that is radioactive.

The augther in turn, produces it own radioactive daugher and so on. This

process continues until bismuth  is reaches. What are the total

number  of -particle and the total number  of -paricles that

are generated in this series or radioactive decays?

Watch Video Solution

.298
90 Bi

.212
83 Bi

Nα α Nβ β −

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_e9miye5GUViN


2. A radioactive nucleus undergoes a series of deacy according to the

scheme. 

  

If the mass number and atomic number of  are  and  respectively,

what are these numbers for .

Watch Video Solution

A
α

−−→ A1

β −

−−→ A2
α

−−→ A3

γ

−−→ A4

A 180 172

A4

3. At a given instant there are  undecayed ratio-activity nuclei in

sample. After  second, the number of undecyed nuclei reduces to

. Calculate  

(a) mean-life of the nuclei and 

(a) the time in which the number undecayed nuclei will further reduce to

 of the reduced number.

Watch Video Solution

25 %

10

12.5 %

6.25 %

https://dl.doubtnut.com/l/_bxVZbIjujctL
https://dl.doubtnut.com/l/_1h50J2uzRaeB


4. If  is the decay constant of a nucleus, �nd the propability that a

nucleus wil decay in time  and will not decay in time .

Watch Video Solution

λ

t t

5. (a) Calculate the activity of one mg sample  whose half life period

is  years. 

(b) An experiment is performed to determine the half-life of a radioactive

substance which emits one beta particle for each decay process.

Observation shown that an average of particles are emitted each

second by  of the substance. the atomic weight of the substance is 

. calculate the half0life of the substance. 

(c) Determine the quantity of  necessary to provide a source of

alpha particle of  strength (  for Po  day).

Watch Video Solution

.
28Sr

90

28

8.4β −

2.5mg

230

.
84Po

210

5mCi T1 / 2 = 138

https://dl.doubtnut.com/l/_G7WN8TlxHKS6
https://dl.doubtnut.com/l/_Dhj2d8HiElBg


6. (a) A radioactive sample has  active nuclei at a certain

instant. How many of these nuclei will still be the same active state after

two half-lives? 

(b) Radioactive phosphours  has a half-life of  days. A source

containing this isotope has an initial activity of .  

(i) What is the activity of the source after  days? 

(ii) What time elapse before the activity of the source falls at ?  

(c)  of a radioactive substance disintergrates at the rate of 

. The atomis mass of the substance is . Calculate its

mean life.

Watch Video Solution

6.0 × 1018

−32 14

10μCi

42

2.5μCi

1g

3.7 × 1010dps 226

7. A  target is bombarded with a proton beam current of  A for 

hour to produce  of activity  disintegrations per second.  

Assuming that  radioactive nucleus is produced by bombarding 

protons, determine its half-life.

Watch Video Solution

.7 Li 10− 4 1

.7 Be 1.8 × 108

.7 Be 1000

https://dl.doubtnut.com/l/_gv4QcsTdQDWn
https://dl.doubtnut.com/l/_ULv4DArS3xku


8. In the chemical analysis of a rock the mass ratio of two radioactive

isotopes is found to be . The mean lives of the two isotopes are 

 years and  years, respectively. If it is assumed that at the

time of formation the atoms of both the isotopes were in equal

propotional, calculate the age of the rock. Ratio of the atomic weights of

the two isotopes is .

Watch Video Solution

100: 1

4 × 109 2 × 109

1.02: 1

9. In an experiment on two radioactive isotopes of an element (which do

not decay into each other), their number of atoms ratio at a given instant

was found to be . The rapidly decaying isotope has large mass and an

activity of  initially. The half-lives of the two isotopes are known to

be  hours and  hours. what would be the activity of each isotope and

their number of atoms ration after two days?

Watch Video Solution

3

1.0μCi

12 16

https://dl.doubtnut.com/l/_ULv4DArS3xku
https://dl.doubtnut.com/l/_iFf8aqlJRhZx
https://dl.doubtnut.com/l/_GhWzCFTLKCiY


10. The nuclei of two radioactive isotopes of same substance  and 

 are present in the ratio of  in an ore obtained from some other

planet. Their half lives are  and  respectively. Both

isotopes are alpha emitters and the activity of the isotope with half-life

 is . Calculate after how much time their activites will

become identical. Also calculate the time required to bring the ratio of

their atoms to .

Watch Video Solution

A236

A234 4: 1

30 min 60 min

30 min 106dps

1: 1

11. A small quantity of solution containing  radio nuclide 

 of activity  is injected into the

blood of a person. A sample of the blood of volume  taken after 

shows an activity of  disintegrations per minute. Determine the total

volume of the blood in the body of the person. Assume that the

radioactive solution mixes uniformly in the blood of person. 

(1 curie  disintegrations per second)

Watch Video Solution

Na24

(half − l if e = 15h) 1.0microcurie

1cm3 5h

296

= 3.7 × 1010

https://dl.doubtnut.com/l/_swNHLRQbW9CT
https://dl.doubtnut.com/l/_1gYcueDhAnYB


12. A radioactive element decays by emission. A detector racords -

beta particles in  sec and in next  sec it records -beta particles.

Find mean life.

Watch Video Solution

β − n

2 2 0.65n

13. Determine the average  activity in decays per minute per gram of

natural carbon found in living organisms if the concentration of 

relative to that of  is  and half life of  is 

 years.

Watch Video Solution

.14 C

.14 C

.12 C 1.4 × 10− 12 .14 C

T1 / 2 = 5730

14. There is a stream of neutrons with kinetic energy of 0.0327 eV. If half

life of neutrons is 700s, what fraction of neutrons will decay before they

travel a distance of 10m? Take mass of neutron =

Watch Video Solution

1.675 × 10− 27kg.

https://dl.doubtnut.com/l/_1gYcueDhAnYB
https://dl.doubtnut.com/l/_Hdb8txsJ88qL
https://dl.doubtnut.com/l/_LidnwH7KatTS
https://dl.doubtnut.com/l/_DHqwc2GBlZn3


Watch Video Solution

15. The mean lives of a radioactive substance are 1620 years and 405 years

for  emission and  emission respectively. Find out the time during

which three fourth of a sample will decay if it is decaying both by -

emission and -emission simultaneously. 

Watch Video Solution

α β

α

β (loge 4 = 1.386).

16. A charged capacitor of capacitance C is discharged through a

resistance R. A radioactive sample decays with an average-life .Find the

value of R for which the ratio of the electrostatic �eld energy stored in

the capacitor to the activity of the radioactive sample remains constant

in time.

Watch Video Solution

τ

https://dl.doubtnut.com/l/_DHqwc2GBlZn3
https://dl.doubtnut.com/l/_FNVORrbEPinN
https://dl.doubtnut.com/l/_BRLYEIv7wJe9


17. A radioactive source, in the form of a metallic sphere of radius 

emits particles at the rate of  particles per second. The

source is electrically insulated. How long will it take for its potential to be

raised by , assuming that  of the emitted particles escape

the source.

Watch Video Solution

10− 2m

β − 5 × 1010

2V 40 % β −

18.  is found to be in secular equilibrium with  in its ore. If

chemical analysis shown  atoms of  per  atoms of ,

�nd the half-like of . Given the half life  is  years.

Watch Video Solution

U 238 Ra226

1 Ra226 2.8 × 106 U 238

U 228 Ra226 1620

19. Find the half-life of uranium, given that  radium is found

per gram of uranium in old minerals. The atomic weights of uranium and

radium are  and  and half-life of radium is  years (Avogadro

number is ).

3.32 × 107g

238 226 1600

6.023 × 1023 /g − atom

https://dl.doubtnut.com/l/_4j4Ai1gFA7Mz
https://dl.doubtnut.com/l/_cfMhCfhu2PyX
https://dl.doubtnut.com/l/_BgRwo7qE1E4s


Watch Video Solution

20. In an ore containing Uranium, the ratio of  to  nuceli is .

Calculate the age of the ore, assuming that alll the lead present in the

ore is the �nal stable, product of . Take the half-like of  to be

 years. In .

Watch Video Solution

U 238 Pb206 3

U 238 U 238

4.5 × 109 (4/3) = 0.288

21. A radio nuclide X is produced at constant rate . At time ,

number of nuclei of X are zero. Find 

(a) the maximum number of nuclei of X. 

(b) the number of nuclei at time t. 

Decay constant of X is .

Watch Video Solution

α t = 0

λ

https://dl.doubtnut.com/l/_BgRwo7qE1E4s
https://dl.doubtnut.com/l/_CKb8u2iHxFst
https://dl.doubtnut.com/l/_4zOvAPzpZEFs


22. Nuclei of radioactive element A are being produced at a constant rate.

. The element has a decay constant . At time , there are  nuclei

of the element. 

(a) Calculate the number N of nuclei of A at time t. 

(b) IF  , calculate the number of nuclei of A after one half-life

time of A and also the limiting value of N at .

Watch Video Solution

α λ t = 0 N0

α = 2N0λ

t → ∞

23. Find the binding energy of an -particle from the following data. 

Mass of helium nulceus   

Mass of proton   

Mass of neutron  

(take 1 amu= .

Watch Video Solution

α

= 4.001235amu

= 1.007277amu

= 1.00866amu

931.4813MeV )

https://dl.doubtnut.com/l/_5jIjDOErbI0K
https://dl.doubtnut.com/l/_pTdVHYoAVlMD


24. Calculate the energy required to remove the least tightly neutron

form . Given that  

Mass of   

Mass of   

Mass of neutron 

Watch Video Solution

.20 (Ca40)

.20 (Ca40) = 39.962589aμ

.20 (Ca39) = 38.970691aμ

= 1.008665aμ

25. A neutron breaks into a proton and electorn. Calculate the eenrgy

produced in this reaction in

.

Watch Video Solution

me = 9 × 10− 31kg, mp = 1.6725 × 10− 27kg, mn = 1.6747 × 10− 27kg, c =

26. The binding energy per nucleon number for deutron and helium 

 are  and  respectively . The energy released when

two deuterons fase to form a belium nucleus  is ……..

H 2
1

He4
2 1.1MeV 7.0MeV

He4
2

https://dl.doubtnut.com/l/_kyscgkTbtOMj
https://dl.doubtnut.com/l/_a7HXQ5dg9TkI
https://dl.doubtnut.com/l/_lhiNA4J7EYAY


Watch Video Solution

27. The nucleus  is unstable angainst alpha decay with half-life of 

 years. Estimate the kinetic energy of the emitted -particle.  

Mass of the  atom   

Mass of the  atom   

Mass of the  atom 

Watch Video Solution

.92 U
238

4.5 × 109 α

.92 U
238 = 238.05081u

.2 He4 = 4.00260u

.90 Th
234 = 234.04363u

28. Find the amount of energy released when  atom of Uranium

 undergoes �ssion by slow neturon 

and is splitted into Krypton  and Barium 

 assuming no energy is lost. Hence �nd the enrgy

in , when  of it undergoes �ssion.

Watch Video Solution

1

.92 U
235(235.0439amu) (1.0087amu)

.36 Kr92(91.8973amu)

.56 Br
141(140.9139amu)

kWh 1g

https://dl.doubtnut.com/l/_lhiNA4J7EYAY
https://dl.doubtnut.com/l/_hwaI88zpIpEV
https://dl.doubtnut.com/l/_5kWzqLtKIRL0
https://dl.doubtnut.com/l/_YTd3yvtC9f8r


29. Find the minimum kinetic energy of an -particle to cause the

reaction . The masses of , ,  and  are

respectively , .

Watch Video Solution

α

.14 N(α, p).17 O .14 N .4 He .1 H .17 O

14.00307u 4.00260u, 1.00783u and 16.99913u

30. In the fusion reaction , the masses of

deuteron, helium and neutron expressed in amu are

 respectively. If  of deuterium undergoes

complete fusion, �nd the amount of total energy released. 1 amu

.

Watch Video Solution

.2
1 H +2

1 H →3
2 He +1

0 n

2.015, 3.017 and 1.009 1kg

= 931.5MeV /c2

31. (a) Calculate the energy released by the �ssion of  of  in 

. Given that the energy released per �ssion is .  

(b) Assuming that  of enrgy is released per �ssion of uranium

atom, �nd the number of �ssions per second required to released 

kilowatt power. 

2g .92 U
235

kWh 200MeV

200MeV

1

https://dl.doubtnut.com/l/_YTd3yvtC9f8r
https://dl.doubtnut.com/l/_Ad7wAABrVCr0
https://dl.doubtnut.com/l/_5ixEOt8R8FV9


(c) Find the amount of energy produced in joules due to �ssion of  of 

assuming that  of mass is transformed into enrgy.

, Avogadro number 

Watch Video Solution

1g

.92 U
235 0.1 %

.92 U
235 = 235aμ = 6.023 × 1023

32. When a neutron induces �sssion in a  nucleus, about 

of usable enegry is released. If a reactor continuously generates 

of power using as fuel, then how long will it take for  of the

uranium to be used up?

View Text Solution

.92 U
235 185MeV

100MW

.92 U
235 1kg

33. In a nuclear reactor  undergoes �ssion liberating  of

energy. The reactor has a  e�ciency and produces  power.

If the reactor is to function for , �nd the total mass of uranium

required.

Watch Video Solution

.235 U 200MeV

10 % 1000MW

10yr

https://dl.doubtnut.com/l/_5ixEOt8R8FV9
https://dl.doubtnut.com/l/_O1ZW0d44smQ2
https://dl.doubtnut.com/l/_fQ18pu6Ld1pm


34. A town has a population of 1 million. The average electric power

needed per person is 300W. A reactor is to be designed to supply power

to this town. The e�ciency with which thermal power is converted into

electric power is aimed at 25%.(a) Assuming 200 MeV of thermal energy

to come form each �ssion event on an average, �nd the number of events

on an place every day. (b) Assuming the �ssion to take place largely

through , at what rate will the amount of  decrease ? Express

uour answer in kg per day. (c) Assuming that uranium enriched to 3% in

 will be used, how much uranium is needed per month (30 days)?

Watch Video Solution

U 235 U 235

U 235

35. A star initially has  deuterons. It produces energy via the process 

and 

.If the average power radiated by the state is  , the deuteron

supply of the star is exhausted in a time of the order of . 

The masses of the nuclei are as follows: 

1040

_ (1)H 2 +1 H
2 + →1 H 3 + p. _ (1)H 2 +1 H

3 + →2 He4 + n

1016W

https://dl.doubtnut.com/l/_fQ18pu6Ld1pm
https://dl.doubtnut.com/l/_2VicYM889JgJ
https://dl.doubtnut.com/l/_7YC4oEFYkL4x


 

.

Watch Video Solution

M(H 2) = 2.014aμ,

M(p) = 1.007aμ, M(n) = 1.008aμ, M(He4) = 4.001aμ

36. It is proposed to use the nuclear fusion reaction 

 

in a nucleas of  rating. If the energy from the above reaction is

used with a  per cest e�ciency in the reactor , how many gram of

deuterium fuel will be needed per day (The masses of

atomic mass unit and atomic mass

unit respectively)

Watch Video Solution

_ (1)2
H +2

1 H →4
2 He

200MW

25

_ (1)2
H and 2

4Heare2.0141 4.0028

37. A nuclear reactor generates power at 50% e�ciency by �ssion of

 into two equal fragments of  into two equal fragments of 

 with the emission of two gamma rays of 5.2 MeV each and three

neutrons. The average binding energies per particle of  and 

.235
92 U .116

46 U

.116
46 Pd

.235
92 U .116

46 Pd

https://dl.doubtnut.com/l/_7YC4oEFYkL4x
https://dl.doubtnut.com/l/_VBhJrYats0AM
https://dl.doubtnut.com/l/_DkiXZkh2JHa1


are 7.2 MeV and 8.2MeV respectiveley. Calculate the energy released in

one �ssion event. Also-estimate the amount to  consumed per hour

to produce 1600 megawatt power.

Watch Video Solution

.235 U

38. A nucleus at rest undergoes a decay emitting an a particle of de -

Broglie wavelength  if the mass of the daughter

nucleus is 223.610 amu and that of alpha particle is  , determine

the total kinetic energy in the �nal state Hence , obtain the mass of the

parent nucleus in amu (1 amu = 931.470 )

Watch Video Solution

λ = 5.76 × 10− 15m

4.002aμ

MeV /e2

39. Polonium  emits  particles and is converted into lead (

). This reaction is used for producing electric power in a space

mission.  has half-life of  days. Assuming an e�ciency of 

for the thermoelectric machine, how much  is required to produce 

 of electric energy per day at the end of . Also �nd the

(.210
84 Po) .4

2 He

.206
82 Pb

Po210 138.6 10 %

.210 Po

1.2 × 107J 693days

https://dl.doubtnut.com/l/_DkiXZkh2JHa1
https://dl.doubtnut.com/l/_DQ12tZnFxjkc
https://dl.doubtnut.com/l/_JZFYmLOAWU1S


Exercises

initial activity of the material. 

Given : Masses of nuclei 

 amu,  amu, 

amu, 

 and Avogadro's number

Watch Video Solution

.210 Po = 209.98264 .206 Pb = 205.97440 .4
2 He = 4.00260

1amu = 931MeV /c2 = 6 × 1023 /mol

40. The element curium  has a mean life of . Its primary

decay modes are spontaneous �ssion and -decay, the former with a

probability of  and the later with a probability of , each �ssion

releases  of energy. The masses involved in decay are as follows  

,  

 and . Calculate the power

output from a sample of  Cm atoms. ( )

Watch Video Solution

.248
96 Cm 1013s

α

8 % 92 %

200MeV

.248
96 Cm = 248.072220u

.244
94 Pu = 244.064100u .4

2 He = 4.002603u

1020 1u = 931MeV /c2

https://dl.doubtnut.com/l/_JZFYmLOAWU1S
https://dl.doubtnut.com/l/_BPRXocgpBVqP


1. Which of the following is corect regarding nucleus? 

(i) The radius of nucleus  where 

mass number 

(ii) the density of nucleus   

 mass of proton or neutron  

(iii) Nucleus stability depends on neutron-proton ratio   

.6` for heaviest stable nucleus  

(iv) The total angular momentum of the nucleus is the resultant of all the

spin and orbital angular momenta of the individual nucleon (nucleon

means either proton or neutron). The total angular momentum of a

nucleus is called the nuclear spin of that nucleus.

A. 

B. 

C. 

D. all

Answer: D

R = R0A
1 / 3 R0 = 1.1 × 10− 15m, A =

= ρ = =
M

V

mA

πR34
3

m :

N /Z

N /Z ≅

(i), (ii), (iii)

(ii), (iii), (iv)

(i), (ii), (iv)

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


Watch Video Solution

2. Choose the correct option

A. Atomic mass unit  is  of the mass of a neutral carbon atom 

 in its lowest enegry state 

B.  Atomic number (number of protons) 

 Number of neutrons  

 mass number 

C. Isotopes: nuclei having same number of protons but di�erenct

number of neutrons 

Isobars: nuclei with same number of  

Isotones: nuclei with same number of neutrons but di�erent are

correct

D. All options are correct

Answer: D

(u) 1/12

.6 C
12 1aμ = 931MeV

Z :

N :

A : (A = Z + N)

A

https://dl.doubtnut.com/l/_dTbPgrxclCho
https://dl.doubtnut.com/l/_sNm93dGBCY1u


Watch Video Solution

3. The mass number of a nucleus is equal to

A. the number of neutron in the nucleus

B. the number of protons in the nucleus

C. the number of nucleous in the nucleus

D. none of them

Answer: C

Watch Video Solution

4. The mass number of a nucleus is.

A. always less than its atomic number

B. always more than its atomic number

C. equal to its atomic number

https://dl.doubtnut.com/l/_sNm93dGBCY1u
https://dl.doubtnut.com/l/_qShor9hul5P2
https://dl.doubtnut.com/l/_JIt90DTciIWN


D. sometimes more than and sometimes equal to its atomic number

Answer: D

Watch Video Solution

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

radius of  in Fermi is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

.27 A1 3.6

64Cu

2.4

1.2

4.8

3.6

https://dl.doubtnut.com/l/_JIt90DTciIWN
https://dl.doubtnut.com/l/_B6yoMbTC4bIt


6. Two nuclei have their mass numbers in the ratio of . The ratio of

their nuclear densities would be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 3

(3)1 / 3 : 1

1: 1

1: 3

3: 1

7. The graph of  versus  of a nucleus and 

 its mass number) is

A. a straight line

B. a parabola

C. an ellipse

1n( )
R

R0
1nA(R = radius

A =

https://dl.doubtnut.com/l/_XtRaHGF6WSnJ
https://dl.doubtnut.com/l/_NmPxU4zcE09t


D. none of these

Answer: A

Watch Video Solution

8. Atomic weight of boron is  and it has two isotopes  and 

. Then ratio of  in nature would be.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

10.81 .5 B
10

.5 B
11 .5 B

10

19: 81

10: 11

15: 16

81: 19

https://dl.doubtnut.com/l/_NmPxU4zcE09t
https://dl.doubtnut.com/l/_AdXcK728CKd2


9. An element  decays into element  by a two-step process :  

  

  

Then.

A.  and  are isotopes

B.  and  are isobars

C.  and  are is isobars

D.  and  are isobars

Answer: A

Watch Video Solution

A C

A → B + .2 He4

B → C + 2e¯

A C

A C

A B

A B

10. Which of the following is correct regarding nucleus forces?

A. Nuclear force are attractive and charge independent

Fpp = Fnn = Fpn

https://dl.doubtnut.com/l/_IJ9rAOKOvks5
https://dl.doubtnut.com/l/_I44gBdsVd6r9


B. Nuclear forces are short-range forces. When separtion is about

, nuclear forces are  to  times greater than

electromagnetic forces. When separation exceeds , nuclear

forces are negligible

C. Nuclear forces are not central forces (like gravitational or electro-

static), but spin dependent. For parallel spin, is higher.

D. All options are correct

Answer: D

Watch Video Solution

1fm 50 60

10fm

11. Two protons are kept at a separation of . Let  be the

nuclear force and the electromagnetic force between them.

A. 

B. 

10nm Fn and Fe

Fe = Fn

Fe > > Fn

https://dl.doubtnut.com/l/_I44gBdsVd6r9
https://dl.doubtnut.com/l/_OG6zp8z9LcRO


C. 

D.  and  du�er slightly

Answer: B

Watch Video Solution

Fe < < Fn

Fe Fn

12. Two nucleons are at a separation of . The net force

between them is , if both are neutrons,  if both are protons and  if

one is a proton and other is a neutron. In such a case.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1 × 10− 15m

F1 F2 F3

F2 > F1 > F3

F1 = F2 = F3

F1 = F2 > F3

F1 = F3 > F2

https://dl.doubtnut.com/l/_OG6zp8z9LcRO
https://dl.doubtnut.com/l/_4sd6Q2SfEazK


13. Size of nucleus is of the order of

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10− 10m

10− 15m

10− 12m

10− 19m

14. Which of the following is correct regarding binding enegry of nucleus?

A. The nucleons are bound together in a nucleus and energy must be

supplied to the nucleus to separate the consituent nucleons to

large distance. The amount of energy needed to do this is called the

binding enegry o fthe nucleus. If the nucleons are initially well

https://dl.doubtnut.com/l/_4sd6Q2SfEazK
https://dl.doubtnut.com/l/_0NGMSr2Xrvva
https://dl.doubtnut.com/l/_SKUp7RKAfnxx


separated and are brought to from the nucleus, this much energy is

released 

 mass defect  

B. nucleon is maximum for , hence iron is most stable

element

C. For a nuclear reaction, -value of the reaction is the di�erence

between the rest mass enegry of the initial consituents and that of

the �nal products 

  

  

value 

D. All options are correct

Answer: D

Watch Video Solution

B. E. = Δmc2, Δm :

B. E. = (Zmp + Nmn − M)c2

B. E. / .26 Fe
56

α

Q = Ui − Uf

A + B → C + D

Q − = {(mA + mB) − (mC + mD)}c2

https://dl.doubtnut.com/l/_SKUp7RKAfnxx


15. Mass defect of an atom refers to

A. inaccurate measurement of mass of nucleons

B. mass annihiliated to produce enegry to bind the nucleus

C. packing fraction

D. di�erence in the number of neutrons and protons in the nucleus

Answer: B

Watch Video Solution

16.  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. 

Mp Mn

B Z N

M(N, Z)

M(N, Z) = NMn + ZMp − Bc2

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

https://dl.doubtnut.com/l/_SKUp7RKAfnxx
https://dl.doubtnut.com/l/_NMKX5PFcJPFO
https://dl.doubtnut.com/l/_OgWixSGQnOMu


C. 

D. 

Answer: C

Watch Video Solution

M(N, Z) = NMn + ZMp − B/c2

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

17. A nucleus  has mass represented by . If  and 

denote the mass of proton and neutron respectively and  the binding

energy (in MeV), then :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

.AZ X M(A, Z) Mp Mp

BE

B. E. = [M(A, Z) − ZMp − (A − Z)Mn]c2

B. E. = [ZMp + (A − Z)Mn − M(A, Z)]c2

B. E. = [ZMp + AMn − M(A, Z)]c2

B. E. = M(A, Z) − ZMp − (A − Z)Mn

https://dl.doubtnut.com/l/_OgWixSGQnOMu
https://dl.doubtnut.com/l/_ZFd11wscgo3l


18. The masses of neutron and proton are  a.m.u. and  a.m.u.

respectively. If the neutrons and protons combine to form a helium

nucleus (alpha particle) of mass a.m.u. The binding energy of the

helium nucleus will be .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.0087 1.0073

4.0015

(1a. m. u. = 931MeV )

28.4MeV

20.8MeV

27.1MeV

14.2MeV

19. If  is the mass of a nucleus and  is its mass number, then 

is called its

A. binding energy

M A
M − A

M

https://dl.doubtnut.com/l/_ZFd11wscgo3l
https://dl.doubtnut.com/l/_LgsQ72Q0WMke
https://dl.doubtnut.com/l/_e44Ju3lLrf1r


B. Fermi energy

C. mass defect

D. packing fraction

Answer: D

View Text Solution

20. As the mass number  increases, the binding energy per nucleon in a

nucleus.

A. increases

B. decreases

C. remains the same

D. varies in a way that depends on the actual value of 

Answer: D

Watch Video Solution

A

A

https://dl.doubtnut.com/l/_e44Ju3lLrf1r
https://dl.doubtnut.com/l/_RTdqPQSXikt5


21. For atomic nuclei, the binding energy per nucleon

A. increases continously with increases in mass number

B. decreases continously with increases in mass number

C. remains constant with increases in mass number

D. �rst increases and then with decreases in mass number

Answer: D

Watch Video Solution

22. Which of the following is a wrong description of binding energy of a

nucleus?

A. It is the enegry required to break a nucleus into its constituent

nucleous

https://dl.doubtnut.com/l/_RTdqPQSXikt5
https://dl.doubtnut.com/l/_8LknJ8FO1kti
https://dl.doubtnut.com/l/_lBI2YPnFtfwM


B. It is the enegry made available when free nucleons combine to from

a nucleus

C. It is the sun of the rest mass energies of its nucleons minus the rest

mass energy of the nucleus

D. It is the sun of kinetic energy of all the nucleons in the nucleus

Answer: D

Watch Video Solution

23. If the total binding energies of  and 

nuclei are  and  respectively, identify the most

stable nucleus out of the following

A. 

B. 

C. 

D. 

.1 H
2, .2 He4, .26 Fe

56 .92 U
235

2.22, 28.3, 492 1786MeV

.26 Fe
56

.1 H
2

.92 U
235

.2 He4

https://dl.doubtnut.com/l/_lBI2YPnFtfwM
https://dl.doubtnut.com/l/_rBmqjIYmIxrR


Answer: A

Watch Video Solution

24. If the binding energy per nucleon in  and  nuclei are

respectively  and . Then energy of reaction 

 is.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Li7 He4

5.60MeV 7.06MeV

Li7 + p → 22He4

19.6MeV

2.4MeV

8.4MeV

17.3MeV

25. Average binding energy per nucleon over a wide range is

https://dl.doubtnut.com/l/_rBmqjIYmIxrR
https://dl.doubtnut.com/l/_dkN2X26MVkB5
https://dl.doubtnut.com/l/_5kJotF1LY0UC


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8eV

8MeV

8J

8ergs

26. A neutron is thermal equilibrium at room temperature. Its enegry

would be

A. 

B. 

C. 

D. 

Answer: A

0.025eV

0.1eV

1.0eV

4.0eV

https://dl.doubtnut.com/l/_5kJotF1LY0UC
https://dl.doubtnut.com/l/_d4eqM28YtStZ


Watch Video Solution

27. The binding energy per nucleon number for deutron and helium 

 are  and  respectively . The energy released when

two deuterons fase to form a belium nucleus  is ……..

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

H 2
1

He4
2 1.1MeV 7.0MeV

He4
2

2.2MeV

23.6MeV

28.0MeV

30.2MeV

28. For nuclei with ,  

(i) the binding energy of the nucleus decreases on an averages as 

increases 

A > 100

A

https://dl.doubtnut.com/l/_d4eqM28YtStZ
https://dl.doubtnut.com/l/_bLz7sBpSq7tC
https://dl.doubtnut.com/l/_FWelVvIVxrra


(ii) the binding enegry per nucleon decreases on an averages as 

increases 

(iii) if the nucleus breaks into two roughly equal parts, enegry is released 

(iv) if two nuclei fuse to from a bigger nucleus, energy is released

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A

(i), (ii)

(ii), (iv)

(ii), (iii)

(iii), (iv)

29. As the mass number  increases, which of the following quantities

related to a nucleus do not change?

A. mass

B. volume

A

https://dl.doubtnut.com/l/_FWelVvIVxrra
https://dl.doubtnut.com/l/_nc8GRnNzOY4o


C. density

D. binding energy

Answer: C

Watch Video Solution

30. The heavier nuclei tend to have larger  ratio because

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

N /Z

(i), (ii)

(ii), (iv)

(ii), (iii)

(iii), (iv)

https://dl.doubtnut.com/l/_nc8GRnNzOY4o
https://dl.doubtnut.com/l/_ijU10B5hBCDu


31. A free neutron decays to a proton but a free proton does not decay to

a neutron. This is because

A. neutron is a composite particel made of a proton and an electron

whereas proton is a fundamental particle

B. neutron is an uncharged particle whereas proton is a charged

particle

C. neutron has large rest mass than the proton

D. weak forces can operate in a neutron but not in a proton

Answer: C

Watch Video Solution

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

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

α −

x1 x2 Q

https://dl.doubtnut.com/l/_jsb6DRINZxeo
https://dl.doubtnut.com/l/_6YexTE9NhuyR


following reaction ? 

.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

.1 H
2 + .1 H

2 → .2 He4 + Q

4(x1 + x2)

4(x2 − x1)

2(x1 + x2)

2(x2 − x1)

33. 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. 

B. 

.2
1 H 1.112MeV

α − .4
2 He 7.047MeV

.2
1 H + .2

1 h → .4
2 He + Q Q

1MeV

11.9MeV

https://dl.doubtnut.com/l/_6YexTE9NhuyR
https://dl.doubtnut.com/l/_iPCmn40DZQMA


C. 

D. 

Answer: C

Watch Video Solution

23.8MeV

931MeV

34. Binding energy per nucleons vs mass curve for nucleus is shown in the

�gure and  are four nuclei indicated on the curve . The process

that would release energy is 

A. 

W , X, Y Z

Y → 2Z

https://dl.doubtnut.com/l/_iPCmn40DZQMA
https://dl.doubtnut.com/l/_7mtCbNfCWrXe


B. 

C. 

D. 

Answer: C

Watch Video Solution

W → X + Z

W → 2Y

X → Y + Z

35. In the nuclear reaction :  the term  will be 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

X(n, α)3Li
7 X 3

.5 B10

.5 B
9

.5 B
11

.2 He4

https://dl.doubtnut.com/l/_7mtCbNfCWrXe
https://dl.doubtnut.com/l/_xhYN3GXswq0z
https://dl.doubtnut.com/l/_baQAoITQQrNm


36. In nuclear reactions, we have the conservation of

A. mass only

B. momentum only

C. energy only

D. mass,energy and momentum

Answer: D

Watch Video Solution

37. In the -decay process occuring in di�erent types of nuclei at rest 

(i) the  of the daughter nucleus is always greater than the 

of the -particle 

(ii) the  of the daughter nucleus is always less than the  of

the -particle 

(iii) the magnitudes of the linear momenta of the -particle and the

α

K. E. K. E.

α

K. E. K. E.

α

α

https://dl.doubtnut.com/l/_baQAoITQQrNm
https://dl.doubtnut.com/l/_jPjIIDoB5TzL


daughter nucleus are always equal 

(iv) the daughter nucleus is always in a stable state

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(i), (ii)

(ii), (iv)

(ii), (iii)

(iii), (iv)

38. The phenomenon of pair production is the

A. formation of an electron and a position from -rays

B. ejection of an electron from a metal surface when exposed to ultra-

violet light

C. ejection of an electron form a nucleus

γ

https://dl.doubtnut.com/l/_jPjIIDoB5TzL
https://dl.doubtnut.com/l/_e5c7dBuv2nUE


D. ionization of a neutral atom

Answer: A

Watch Video Solution

39. Following process is known as 

A. Pair production

B. Photoelectric e�ect

C. Compton e�ect

D. Zeeman e�ect

Answer: A

Watch Video Solution

hv → e+ + e−

https://dl.doubtnut.com/l/_e5c7dBuv2nUE
https://dl.doubtnut.com/l/_HxrFJl9KBWzJ


40. To produce an electron-position pair, the minimum energy of -ray

photon must be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

γ

1.02keV

1.02MeV

1.02BeV

1.02eV

41. A gamma ray photon creates an electron-positron pair. If the rest mass

energy of an electron is  and the total  of the electron-

position pair is , then the energy of the gamma ray photon

must be.

A. 

0.5MeV K. E.

0.78MeV

0.28MeV

https://dl.doubtnut.com/l/_xLtt0KhSWYNO
https://dl.doubtnut.com/l/_nxlHFLsNpL6f


B. 

C. 

D. 

Answer: D

Watch Video Solution

0.78MeV

1.28MeV

1.78MeV

42. Which of the following is correct regarding nuclear �ssion? 

(i) The process in which a heavy nucleus is broken into two nearly equal

fragments, is called ‘Nuclear Fission’ 

(ii) Nautral uranium has two istopes, and  in the ratio 

. the �ssion of  takes place only by fats neutrons, whereast

that of  is possible by slow neutrons  

(iii) One of the reaction for �ssion of   

 energy  

(iv) In the �ssion of one  nucleus, about  of enegry of

obtained. Most of this enegry is obtained from of  of fragments

.92 U
238 .92 U

235

1: 0.07 U 235

U 235

U 235

.236
92 U + .1

0 n → .236
92 U → .144

52 Ba + .89
36 Kr + 31

0n +

U 235 200MeV

K. E.

https://dl.doubtnut.com/l/_nxlHFLsNpL6f
https://dl.doubtnut.com/l/_2snJiqicWDQt


obtained by �ssion, the rest of obained as  of emitted neutrons, -

rays, heat and light radiation

A. 

B. 

C. 

D. all

Answer: D

Watch Video Solution

K. E. γ

(i), (ii), (iii)

(ii), (iii), (iv)

(i), (ii), (iv)

43. During a nuclear �ssion reaction,

A. a heavy nucleus breaks into two gragments by itself

B. a light nucleus bombarded by thermal neutrons breaks up

C. a heavy nucleus bombared by thermal neutrons breaks up

https://dl.doubtnut.com/l/_2snJiqicWDQt
https://dl.doubtnut.com/l/_vqRyc0OiH4Xz


D. two light nuclei combine to given a heavier nuclear reactor possibly

other products

Answer: C

Watch Video Solution

44. Enriched uranium is better as a fuel for a nuclear reactor because it

has greater proportion of

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

.233 U

.235 U

.238 U

.239 U

https://dl.doubtnut.com/l/_vqRyc0OiH4Xz
https://dl.doubtnut.com/l/_r4VmKOuE1TJM
https://dl.doubtnut.com/l/_el0bAMfwdOj6


45. A slow neutron  is captured by a  nucleus forming a highly

unstable nucleus  (where  ddenotes that the nucleus is in an

excited state). The �ssion of the nucleus occurs by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(n) .92 U
235

.92 U
236 ∗ ∗

.236
92 U ∗ → .140

50 Sn + .89
42 Mo + 6n + Q

.92
236 U

∗ → .140
54 Sn + .94

38 Sr + 4n + Q

.236
92 U ∗ → .144

52 Sn + .89
42 Mo + 3n + Q

.236
92 U ∗ → .144

56 Ba + .89
36 Kr + 3n + Q

46. Complete the equation for the following �ssion process

.

A. 

B. 

.92 U
235.0 n

1 → .38 Sr
90 + ....

.54 Xe143 + 30n
1

.54 Xe145

https://dl.doubtnut.com/l/_el0bAMfwdOj6
https://dl.doubtnut.com/l/_zp8hLEKXiPR6


C. 

D. 

Answer: A

Watch Video Solution

.57 Xe142

.54 Xe142 + .0 n
1

47. Let  be the mass of a poton ,  the mass of a 

nucleus and  the mass of a  nucleus . Then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

mp M1 _ (10)20
Ne

M2 _ (20)40
Ca

(i), (iv)

(ii), (iv)

(ii), (iii)

(iii), (iv)

https://dl.doubtnut.com/l/_zp8hLEKXiPR6
https://dl.doubtnut.com/l/_lnmp0ZBtp8ED
https://dl.doubtnut.com/l/_VXk69VcuUIIw


48. Choose the correct option 

(a) Atom bomb is based on nucleus �ssion (uncontrolled chain

reaction)used as �ssionable substance. In the exposion, a temperature of

the order of  and a pressure of lacs of atomspheres is obtained  

(ii) In nuclear reactor, by controlled chain reaction a huge enegry is

obtained for useful purpose 

(iii) In a reactor fuel is  or   

(iv) Moderators (Light water, heavy water, graphite, Cadmium rods are

used as safety rods

A. 

B. 

C. 

D. all

Answer: D

Watch Video Solution

106. ∘ C

U 234 Pu238

(i), (ii), (iii)

(i), (ii), (iv)

(ii), (iii), (iv)

https://dl.doubtnut.com/l/_VXk69VcuUIIw
https://dl.doubtnut.com/l/_BjNI94DasZSH


49. The power obtained in a reactor using  disintergration is 

. The mass decay of  per hour is

A.  microgram

B.  microgram

C. microgram

D. microgram

Answer: D

Watch Video Solution

U 235

1000kW U 235

1

10

20

40

50. (a) What are thermal neutrons in the context of nuclear �ssion ? 

(b) What role does a moderator play in a nuclear reactor ?

A. to control the energy released in the reactor

B. to absorb neutrons and stop the chain reaction

C. to cool the reactor

https://dl.doubtnut.com/l/_BjNI94DasZSH
https://dl.doubtnut.com/l/_aeWkw95v7E9y


D. to slow down the neutron to thermal energies

Answer: D

Watch Video Solution

51. Fast neutrons can easily be slowed down by

A. the use of lead shielding

B. passing them through water

C. elastic collision with heavy nuclei

D. applying a strong electric �eld

Answer: B

Watch Video Solution

52. Cadmium and Broron rods are used in a nuclear reactor to

https://dl.doubtnut.com/l/_aeWkw95v7E9y
https://dl.doubtnut.com/l/_hQCzDKLeOL2Z
https://dl.doubtnut.com/l/_ujRv2n3TtRWH


A. speed up neutrons

B. slow down neutrons

C. absorb neutrons

D. produce neutrons

Answer: C

Watch Video Solution

53. When  undergoes �ssion,  of its original mass is

changed into energy. How much energy is released if  of 

undergoes �ssion ?

A. 

B. 

C. 

D. 

.92 U
235 0.1 %

1kg .92 U
235

9 × 1010J

9 × 1011J

9 × 1012J

9 × 1013J

https://dl.doubtnut.com/l/_ujRv2n3TtRWH
https://dl.doubtnut.com/l/_pLjKEtAtt4k3


Answer: D

Watch Video Solution

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

binding energies being  and  respectively. Then.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A B C

Ea, Eb Ec

Eb + Ec = Ea

Eb + Ec > Ea

Eb + Ec < Ea

Eb. Ec = Ea

55. Energy released in the �ssion of a single  nucleus is .

The �ssion rate of a  fuelled reactor operating at a power level of 

.92 U
235 200MeV

.92 U
235

https://dl.doubtnut.com/l/_pLjKEtAtt4k3
https://dl.doubtnut.com/l/_V0uHMcgCCu8O
https://dl.doubtnut.com/l/_rDbMnlp2qohO


 is.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5W

1.56 × 1010s− 1

1.56 × 1011s− 1

1.56 × 1016s− 1

1.56 × 1017s− 1

56. The enegry released per �ssion of  is nearly

A. 

B. 

C. 

D. 

Answer: D

.235 u

200eV

20eV

2000eV

200MeV

https://dl.doubtnut.com/l/_rDbMnlp2qohO
https://dl.doubtnut.com/l/_dJCbEFHfUDZR


Watch Video Solution

57. A slow neutron can cause �ssion in

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

.235 U

.238 U

.235 Pu

.232 Th

58.  of energy may be obtained per �ssion of . A reactor is

generating  of power. The rate of nuclear �ssion in the reactor is.

A. 

B. 

200MeV U 235

1000kW

1000

2 × 108

https://dl.doubtnut.com/l/_dJCbEFHfUDZR
https://dl.doubtnut.com/l/_CjTniBQ6GzVo
https://dl.doubtnut.com/l/_FOsnImkGKVt2


C. 

D. 

Answer: C

Watch Video Solution

3.125 × 1016

931

59. If  of  is completely destroyed in a reactor, the energy released

would be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5g .235 U

45 × 1013J

45 × 1017erg

15 × 1010J

60 × 1015J

https://dl.doubtnut.com/l/_FOsnImkGKVt2
https://dl.doubtnut.com/l/_IWzs52jeSFo4
https://dl.doubtnut.com/l/_Sqd7X6E0W0Ei


60. Which of the following is correct regarding Nuclear fusion? 

(i) When two lighter nuclei moving at very high speeds fuse together to

from a single heavier nucleus, then this phenomenon is called ‘Nuclear

Fusion’ 

(ii) Solar energy is due to fusion. at sun, major process of fusion is

carbon-carbon cycle and proton-proton cycle. Hydeogen bomb is based

on fusion 

(iii) For fusion take place, a very high temperature of the order of  is

needed 

(iv) Some example of fusion are 

  

A. 

B. 

C. 

D. all

Answer: D

108K

.1 H
2 + .1 n

2 → .2 He3 + .0 n
1 + energy

.2 He3 + .1 H
2 → .2 He4 + .1 H

1 + energy

(i), (ii), (iii)

(i), (ii), (iv)

(ii), (iii), (iv)

https://dl.doubtnut.com/l/_Sqd7X6E0W0Ei


Watch Video Solution

61. Fusion reaction takes place at high temperature because

A. atoms are iinized at high temperature

B. molecules break up at high temperature

C. nuclei break up at high temperature

D. kinetic enegry is high enough to vercome repulsion at high

temperature

Answer: D

Watch Video Solution

62. Solar energy is mainly caused due to

A. nuclear �ssion

B. nuclear fusion

https://dl.doubtnut.com/l/_Sqd7X6E0W0Ei
https://dl.doubtnut.com/l/_K6lPTx9KAlmu
https://dl.doubtnut.com/l/_lv9ApnjhL73I


C. gravitational contraction

D. combustion

Answer: B

Watch Video Solution

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

and  and the mass of the resuktant 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/_lv9ApnjhL73I
https://dl.doubtnut.com/l/_WEdrd0I9EwJK
https://dl.doubtnut.com/l/_7VnxlXbthbzQ


64. From the following equations pick out the pssible nuclear fusion

reactions 

(i)   

(ii)   

(iii)   

(iv) 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

.5 C
13 + .1 H

1 → .6 C
14 + 4.3MeV

.6 C
12 + .1 H

1 → .7 C
13 + 2MeV

.7 C
14 + .1 H

1 → .8 C
15 + 7.3MeV

.235
92 U + .1

0 n → .140
54 Xe + .94

38 Sr + 2.1
0 n + γ + energy

(i), (ii)

(ii), (iv)

(ii), (iii)

(iii), (iv)

65. A nuclear fusion reaction is given by 

.  .1 H
2 + .1 H

2 → .1 He3 + .1
0 n + Q(energy)

https://dl.doubtnut.com/l/_7VnxlXbthbzQ
https://dl.doubtnut.com/l/_ddNOrnwby0SU


If  moles of deuterium are fused, then total released energy is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2

2Q

4Q

Q × 6.02 × 1023

Q × 2 × 6 × 1023

66. The sun radiates energy in all directions. The average radiations

received on the earth surface from the sun is . The

average earth-sun distance is  meters. The mass lost by the sun

per day is.

A. 

B. 

C. 

1.4kilowatt /m2

1.5 × 1011

4.4 × 109kg

7.6 × 1014kg

3.8 × 1012kg

https://dl.doubtnut.com/l/_ddNOrnwby0SU
https://dl.doubtnut.com/l/_M14YFr73FpJd


D. 

Answer: D

Watch Video Solution

3.8 × 1014kg

67. Which of the following statement  is/are correct 

(i) The rest mass of a stable nucleus is less than the sum of the rest

masses of its separated nucleous 

(ii) The rest mass of a stable nucleus is greater than the sum of the rest

masses of its separated nucleous 

(iii) In culear fusion, energy is released by fusion two nuclei of medium

amss (approximaltely ) 

(iv) In nuclear fussion, energy is released by freagmentation of a very

heavy nucleus

A. 

B. 

C. 

(s)

100amu

(i), (iii)

(ii), (iii)

(i), (iv)

https://dl.doubtnut.com/l/_M14YFr73FpJd
https://dl.doubtnut.com/l/_i8T1ijlK7dBA


D. 

Answer: C

Watch Video Solution

(ii), (iv)

68. Assume that the nuclear binding energy per nucleon  versus

mass number  is as shown in �gure. Use this plot to choose the

correct choice(s) given below. 

(a) Fusion of two nuclei with mass numbers, lying in the range of

 will release energy.  

(b) Fusion of two nuclei with mass numbers lying in the range of

 will release energy.  

(c) Fission of a nucleus lying in the mass range of  will

release energy when broken into two equal fragements. 

(d) Fission of a nucleus lying in the mass range of  will

(B/A)

(A)

1 < A < 50

51 < A < 100

100 < A < 200

200 < A < 260

https://dl.doubtnut.com/l/_i8T1ijlK7dBA
https://dl.doubtnut.com/l/_E0nctivEutRv


release energy when broken into two equal fragments. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(i), (ii)

(ii), (iii)

(iii), (iv)

(ii), (iv)

https://dl.doubtnut.com/l/_E0nctivEutRv


69. Which of the following is correct regarding radioactive process ? 

(i) Despite the strength of the forces that hold them togther, many

nucleides are unstable and spontaneously alter temselves through

radioactive decay sometime through radioactive decay somtimes through

a series of such decays, untiall thry reach stable com�gurations 

(ii) When a nucleus undergoes  or  decay, its atomic number  chnges

and it becomes the nucleus of a di�erent element 

The energy liberated during radioactive decay comes form within

individual nuclei without external exciatation, unlike the case of atomic

radiation 

(iv) Radioactive decay is a statistical process that obeys the laws of

chance. no cause e�ect relationship is involved in the decay of a

particular nucleus, only a certain probaility per unit time

A. 

B. 

C. 

D. all

α β Z

(i), (ii), (iii)

(ii), (iii), (iv)

(i), (ii), (iv)

https://dl.doubtnut.com/l/_Zk09LznrW0TK


Answer: D

Watch Video Solution

70.  and  radiations come out of a radioactive substance

A. spontaneously

B. when it is put in a reactor

C. when it is heated

D. under pressure

Answer: A

Watch Video Solution

α, β γ

71. In a radioactive decay, neither the atomic number nor the mass

number changes. Which of the following particles is emitted in the decay?

https://dl.doubtnut.com/l/_Zk09LznrW0TK
https://dl.doubtnut.com/l/_HdHX7MLF3OTz
https://dl.doubtnut.com/l/_luLeJff5qQel


A. proton

B. neutron

C. electorn

D. photon

Answer: D

Watch Video Solution

72. In which of the following decays the element does not change?

A. -decay

B. -decay

C. -decay

D. decay

Answer: D

Watch Video Solution

α

β +

β −

γ −

https://dl.doubtnut.com/l/_luLeJff5qQel
https://dl.doubtnut.com/l/_0Aa2QtrVDKCo


73. Which of the following process represents a ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

γ − decay

.Z XA + γ → .Z− 1 X
A + a + b

.Z XA +0 n
1 → .Z− 1 X

A− 3 + c

.Z XA → .Z XA + f

.Z XA +− 1 e
0 → .Z− 1 X

A + g

74. During a negative beta decay,

A. an atomic electorn is ejected

B. an electron which is already present within the nucleus is ejected

C. a neutron in the nucleus decays emitting an electorn

https://dl.doubtnut.com/l/_0Aa2QtrVDKCo
https://dl.doubtnut.com/l/_lDLhO9TrBgr1
https://dl.doubtnut.com/l/_rkRqB7Ih4WcQ


D. a proton in the nucleus in beta decays emitting an electorn

Answer: C

Watch Video Solution

75. The electron emitted in beta radiation originates from

A. inner orbits of atoms

B. free electorns exiting in nuclei

C. decay of a neutron in a nuclei

D. photon escaping form the nucleus

Answer: C

Watch Video Solution

76. Consider a sample of a pure beta-active material

https://dl.doubtnut.com/l/_rkRqB7Ih4WcQ
https://dl.doubtnut.com/l/_AzYxPihLYIji
https://dl.doubtnut.com/l/_GsniJxM0Zo9B


A. All the beta particles emitted have the sae energy

B. The beta particles originally exist inside the nucleus and are ejected

at the time of beta decay

C. The antineutrion emitted in a beta decay has zero mass and hence

zero momentum

D. The active nucleus changes to one of its isobars after the beta

decay

Answer: D

Watch Video Solution

77. 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. remains same

https://dl.doubtnut.com/l/_GsniJxM0Zo9B
https://dl.doubtnut.com/l/_v32aeLh1eNZx


C. increases

D. becomes one

Answer: C

Watch Video Solution

78. In which of the following decays the atomic number decreases? 

(i) -decay (ii) -decay  

(iii) -decay (iv) electron capture

A. 

B. 

C. 

D. all

Answer: C

Watch Video Solution

α β +

β −

(i), (ii), (iii)

(ii), (iii), (iv)

(i), (ii), (iv)

https://dl.doubtnut.com/l/_v32aeLh1eNZx
https://dl.doubtnut.com/l/_srvADnRvMyr2


79.  and  are isotopes.  and  are isobars. All three are radioactive.

Which one of the following is true.

A.  and  must belong to the same element

B.  and  may belong to the same element

C. It is possible that  will change to  through a radioactive decay

process

D. It is possible that  will change to  through a radioactive decay

process

Answer: D

Watch Video Solution

A B B C

A, B C

A, B C

A B

B C

80. Which of the following assertions are correct? 

(i) A neutron can decay to a proton only inside a nucleus 

(ii) A proton can change to a neutron only inside a nucleus 

https://dl.doubtnut.com/l/_srvADnRvMyr2
https://dl.doubtnut.com/l/_LeomUTj8oygz
https://dl.doubtnut.com/l/_gjzsPMhp5kCu


(iii) An isolated neutron can change into a proton 

(iv) An isolated proton can change into a neutron

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(i), (ii)

(ii), (iii)

(i), (iv)

(ii), (iv)

81. When a nucleus with atomic number  and mass number 

undergoes a radioactive decay process, 

(i) Both  and  will decrease, if the process is  decay  

(ii)  will decrease but  will not change, if the process is decay  

(iii)  will increase but  will not change, if the process is decay  

(iv)  and  will remain uncharged, if the prices is  decay

Z A

Z A α

Z A β + −

Z A β −

Z a γ

https://dl.doubtnut.com/l/_gjzsPMhp5kCu
https://dl.doubtnut.com/l/_Eg3snsnjVuRP


A. 

B. 

C. 

D. all

Answer: D

Watch Video Solution

(i), (ii), (iii)

(ii), (iii), (iv)

(i), (ii), (iv)

82. The number of beta particles emitter by radioactive sustance is twice

the number of alpha particles emitter by it. The resulting daughter is an

A. isobar of parent

B. isome of parent

C. isotone of parent

D. isotope of parent

Answer: D

https://dl.doubtnut.com/l/_Eg3snsnjVuRP
https://dl.doubtnut.com/l/_rDrmIK0iQrAU


Watch Video Solution

83. The decay constant  of the radioactive sample is probaility of decay

of an atom in unit time, then

A.  decrease as atoms become older

B.  increases as the age of atoms increases

C.  is independent of the age

D. behaviour of  with time depends on the nature of the activity

Answer: C

Watch Video Solution

λ

λ

λ

λ

λ

84. Some radioactive nucleus may emit

A. only one  at a time

B. all the three  and  one after another

(α, γ)(β, γ)

α, β γ

https://dl.doubtnut.com/l/_rDrmIK0iQrAU
https://dl.doubtnut.com/l/_yveqZHFdy8wq
https://dl.doubtnut.com/l/_CS10oN3h4da8


C. all the three  and  sinultaneously

D. only  and  simultaneously

Answer: A

Watch Video Solution

α, β γ

α β

85. The correct order of ionising capcity of  and -rays is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α, β γ

α > γ > β

α > β > γ

α < β < γ

γ > α > β

https://dl.doubtnut.com/l/_CS10oN3h4da8
https://dl.doubtnut.com/l/_s3cJq1FLLKUi


86. Which of the following is in the increasing order for penetrating

power

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

α, β, γ

β, α, γ

γ, α, β

γ, β, α

87. A radiaoactive nucleus (initial mass number  and atomic number 

emits - particles and 2 positrons The ratio of number of neutrons to

that of proton in the �nal nucleus will be

A. 

B. 

A Z

3α

A − Z − 4

Z − 2

A − Z − 8

Z − 4

https://dl.doubtnut.com/l/_Mn4BX9VmY10E
https://dl.doubtnut.com/l/_PfO5OSv8YBb7


C. 

D. 

Answer: C

Watch Video Solution

A − Z − 4

Z − 8

A − Z − 12

Z − 4

88. Consider a radioactive material of half-life  minute. If one of the

nuclei decays now, the next one will decay

A. after  minute

B. after  minute

C. after  minute, where  is the number of nuclei present at that

moment

D. after any time

Answer: D

Watch Video Solution

1.0

1

1

loge 2

1/N N

https://dl.doubtnut.com/l/_PfO5OSv8YBb7
https://dl.doubtnut.com/l/_j42jtQ59FBbH


89. In a radioactive series,  charges to  through ( -

decay processes) and ( deacy processes)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

.92 U
238 .82 Pb

206 n1 α

n2 β −

n1 = 8, n2 = 8

n1 = 6, n2 = 2

n1 = 8, n2 = 6

n1 = 6, n2 = 8

90. The decay constant of a radiaoactive sample is  . The half life and

mean life of the sample are respectively given by

A. 

B. 

λ

,
1

λ

ln 2

λ

,
ln 2

λ

1

λ

https://dl.doubtnut.com/l/_j42jtQ59FBbH
https://dl.doubtnut.com/l/_mCyKR90WKzeZ
https://dl.doubtnut.com/l/_j9HEpE3SPJ9H


C. 

D. 

Answer: B

Watch Video Solution

λ ln 2,
1

λ

,
ln 2

λ

2

λ

91. The decay constant  of the radioactive sample is probaility of decay

of an atom in unit time, then

A. -decrease as the age of atoms increases

B. -increase as the age of atoms increases

C.  is independent of the age of atom

D. behaviour of  with time depends on the material

Answer: C

Watch Video Solution

λ

λ

λ

λ

λ

https://dl.doubtnut.com/l/_j9HEpE3SPJ9H
https://dl.doubtnut.com/l/_mgYJRRPBange
https://dl.doubtnut.com/l/_tA3WQnrEDdNi


92. An accident occurs in a laboratory in which a large amount of a

radioactive material, having a half life of  days, becomes embeded in

the foor and walls so that the level of adiation is  times the permissible

level. The laboratory can be safely occupied after

A.  days

B.  days

C.  days

D. days

Answer: D

Watch Video Solution

20

32

20

32

64

100

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

after 5 half-lives will be .

A. 1 %

https://dl.doubtnut.com/l/_tA3WQnrEDdNi
https://dl.doubtnut.com/l/_XRQr7ywL2HhT


B. 

C. 

D. 

Answer: B

Watch Video Solution

3 %

5 %

20 %

94. Three fourth of the active decays in a radioactive sample in .

The half-life of the sample is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3/4 sec

1 sec

1/2 sec

sec
3

4

sec
3

8

https://dl.doubtnut.com/l/_XRQr7ywL2HhT
https://dl.doubtnut.com/l/_2ZmH6MlYWCvL


95. Let  be the mean life of a radioactive sample.  of the active

nuclei present in th sample initially will deacy in time

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T 75 %

2T

1/2(ln 2)T

4T

2(ln 2)T

96. A fraction  of a radioactive sample decays in one mean lie and a

fraction  decays in one half-life

A. 

B. 

f1

f2

f1 > f2

f1 < f2

https://dl.doubtnut.com/l/_2ZmH6MlYWCvL
https://dl.doubtnut.com/l/_txClTpijTMPD
https://dl.doubtnut.com/l/_CQuQZ8pcGiZS


C. 

D. may be  or , depending on the values of the mean life

and half-life

Answer: A

Watch Video Solution

f1 = f2

(1), (2) (3)

97. A radioactive nuclide can decay simultaneously by two di�erent

processes which have decay constant  and . The e�ective decay

constant of the nucleide is 

A. 

B. 

C. 

D. 

Answer: A

λ1 λ2

λ

λ = λ1 + λ2

λ = (λ1 + λ2) /2

= +
1

λ

1

λ1

1

λ2

λ = √λ1λ2

https://dl.doubtnut.com/l/_CQuQZ8pcGiZS
https://dl.doubtnut.com/l/_7c6wnN5VyYZb


Watch Video Solution

98. In a sample of radioactive material, what fraction of initial number of

active nuclei will remain undistintegrated after half of a half0life of the

sample?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

4

1

2√2

1

√2

√2 − 1

99. In a sample of radioactive material, what percentage of the initial

number of active nuclei will decay during one mean life ?

https://dl.doubtnut.com/l/_7c6wnN5VyYZb
https://dl.doubtnut.com/l/_sS0zkWZMQ3SB
https://dl.doubtnut.com/l/_SGjlrnPDar4y


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

37 %

50 %

63 %

69.3 %

100. The half life of Radon is 3.8 days. Calculate how much of 15 milligram

of Radon will remain after 38 days.

A. 

B. 

C. 

D. 

Answer: C

0.45mg

0.30mg

0.15mg

0.60mg

https://dl.doubtnut.com/l/_SGjlrnPDar4y
https://dl.doubtnut.com/l/_XnCtbinEZdog


Watch Video Solution

101. The half - life of  is The time taken for the

radioactivity of a sample of  to decay to  of its initially

value is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

^ (215)At 100μ, s.

^ (215)At 1/16th

400μ sec

6.3μ sec

40μ sec

300μ sec

102. In one average-life,

A. half the active nuclei decay

https://dl.doubtnut.com/l/_XnCtbinEZdog
https://dl.doubtnut.com/l/_AjhaahuyJKqq
https://dl.doubtnut.com/l/_J9eoBcnmzcBw


B. less than half the active nuclei decay

C. more than half the active nuclei decay

D. all the nuclei decay

Answer: C

Watch Video Solution

103. The activity of a sample of radioactive material  at time  and 

at time . Its mean life is .

A. 

B.  constant

C. 

D. 

Answer: C

Watch Video Solution

A1 t1 A2

t2(t2 > t1) T

A1t1 = A2t2

=
A1 − A2

t2 − t1

A2 = A1e
( )

t1 − t2
T

A2 = A1e
( )

t1
t2T

https://dl.doubtnut.com/l/_J9eoBcnmzcBw
https://dl.doubtnut.com/l/_uQk2WFbTAKLj


104.  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. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

90 %

1

85 %

81 %

80 %

79 %

105. Two radioactive substances  and  have half lives of  and 

respectively. Samples of  and  contain equal number of nuclei initially.

After a time , the ratio of the number of undecayed nuclei of  to the

A B T 2T

a b

4T A

https://dl.doubtnut.com/l/_uQk2WFbTAKLj
https://dl.doubtnut.com/l/_gIoqRFQ70X3N
https://dl.doubtnut.com/l/_OJ7HSs36LH5a


number if undecayed nuclei of  to the number of undeacyed nuclei of 

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A B

1: 4

1: 2

2: 1

4: 1

106. Two radioactive substances  and  have half lives of  and 

respectively. Samples of  and  contain equal number of nuclei initially.

After a time , the ratio of the number of undecayed nuclei of  to the

number of undeacyed nuclei of  is

A. 

B. 

A B T 2T

a b

4T A

B

1

10λ

1

11λ

https://dl.doubtnut.com/l/_OJ7HSs36LH5a
https://dl.doubtnut.com/l/_ZmW25JewrwH1


C. 

D. 

Answer: D

Watch Video Solution

11

10λ

1

9λ

107. Two radioactive substance  and  initially contain equal number of

nuclei.  has a half life of  hour and  has a half-life of  hours. After 2

hours the ratio of activity of  to that of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

X Y

X 1 Y 2

X y

1: 4

1: 2

1: 1

2: 1

https://dl.doubtnut.com/l/_ZmW25JewrwH1
https://dl.doubtnut.com/l/_Hfn1OC116vjE


108. A radioactive isotope  with a half-life of  years decays to 

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

both the elements  and  which were in the ratio of . The age of

the rock is.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

X 1.37 × 109

Y

X Y 1: 7

1.96 × 108years

3.85 × 109years

4.11 × 109years

9.59 × 109years

109. The count rate from  of a radioactive liquid is . Some of this

liquid is now discarded. The count rate of the remaining liquid is found to

100cm3 c

https://dl.doubtnut.com/l/_Hfn1OC116vjE
https://dl.doubtnut.com/l/_AnzdvJeGTdD3
https://dl.doubtnut.com/l/_16A8GIKZ7qRP


be  after three half-lives. The volume of the remaining liquid, in ,

is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

c/10 cm3

20

40

60

80

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

minutes and  minutes. Initially, he sample of  and  have equal

number of nuclei. After  minutes the ratio of the remaining number of

 and  nuclei is :

A. 

B. 

A B 20

40 A B

80

A B

1: 16

4: 1

https://dl.doubtnut.com/l/_16A8GIKZ7qRP
https://dl.doubtnut.com/l/_swdwceVbEnJ1


C. 

D. 

Answer: C

Watch Video Solution

1: 4

1: 1

111. The decay constant of radio isotope is . If  are its

activities at times  respectively, the number of nuclei which have

decayed during the time 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ A1 and A2

t1 and t2

(t1 − t2)

A1t1 − A2t2

A1 − A2

(A1 − A2) /λ

λ(A1 − A2)

https://dl.doubtnut.com/l/_swdwceVbEnJ1
https://dl.doubtnut.com/l/_xNaKMqGGxUOv


112. A radioactive sample has half-life of  years. Probability of decay in 

years will be.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5 10

100 %

75 %

50 %

25 %

113. The half-life period of a radioactive element x is same as the mean life

time of another radioactive element y. Initially, both of them have the

same number of atoms. Then, 

(a) x and y have the same decay rate initially 

(b) x and y decay at the same rate always 

https://dl.doubtnut.com/l/_xNaKMqGGxUOv
https://dl.doubtnut.com/l/_6hxFNXIzVh9W
https://dl.doubtnut.com/l/_fzcPPIQkUl7r


(c) y will decay at a faster rate than x 

(d) x will decay at a faster rate than y

A. and  have the same decay rate initially

B.  and  decay at the same rate always

C.  will decay at a faster rate than 

D.  will decay at a faster rate than 

Answer: C

Watch Video Solution

X Y

X Y

Y X

X Y

114. Two radioactive nuclei  and , in a given sample decay into a stable

nucleus . At time , number of  species are  and that of  are 

. Half-life of  (for conversation to ) is  whereas that of  is 

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

number of nuclei of  and  are equal, the number of nuclei of 

present in the sample would be :

P Q

R t = 0 P 4N0 Q

N0 P R 1mm Q

2 min R

P Q R

https://dl.doubtnut.com/l/_fzcPPIQkUl7r
https://dl.doubtnut.com/l/_eLcTiWTpjzDN


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5N0

2

2N0

3N0

9N0

2

115. Two radioactive materials have decay constant . If initially they

have same no. of nuclei. Find time when ratio of nuclei become  :

Watch Video Solution

5λ&λ

( )
2

1

e

116. The half life of a radioactive substance is  minutes . The

approximate time interval  between the time  when  of it

had decayed and time  when  of it had decay is

20

(t2 − t1) t2
2

3

t1
1

3

https://dl.doubtnut.com/l/_eLcTiWTpjzDN
https://dl.doubtnut.com/l/_mid0RWhXZ6d2
https://dl.doubtnut.com/l/_SXTbGneozuqJ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

7 min

14 min

20 min

28 min

117. A radio isotope  with a half-life  years 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.

Watch Video Solution

X 1.4 × 109 Y

X Y

1: 7

118. If the binding energy per nucleon in  and  nuclei are

respectively  and . Then energy of reaction 

 is.

Li7 He4

5.60MeV 7.06MeV

Li7 + p → 22He4

https://dl.doubtnut.com/l/_SXTbGneozuqJ
https://dl.doubtnut.com/l/_Bl5ZeBaT6Nev
https://dl.doubtnut.com/l/_XRmwzvtfHpdg


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−2.4MeV

8.4MeV

17.3MeV

19.6MeV

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

