
PHYSICS

BOOKS - CENGAGE PHYSICS (ENGLISH)

NUCLEAR PHYSICS

Illustration

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

and in  of  ?.

Watch Video Solution

12g .6 C
12

14g .6 C
14

2. a. Find an approximate expression for the mass of a nucleus of mass

number . b. Find an expression for the volume of this nucleus in terms

of the mass number. c. Find a numerical value for its density.

A

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_QpNAZE4P2AmQ
https://dl.doubtnut.com/l/_a4kkJxxgdB0Q


Watch Video Solution

3. Calcualte the radius of .

Watch Video Solution

70Ge

4. The most common kind of iron nucleus has a mass number of . Find

the approximate density of the nucleus.

Watch Video Solution

56

5. Calculate the electric potential energy due to the electric repulsion

between two nuclei of  when they touch each other at the surface.

Watch Video Solution

_12 C

https://dl.doubtnut.com/l/_a4kkJxxgdB0Q
https://dl.doubtnut.com/l/_Y3PkYl7v9FWe
https://dl.doubtnut.com/l/_nBBy3mac0A2Q
https://dl.doubtnut.com/l/_nh2x2gmcXNkS


6. The most abundant isotope of helium has a  nucleus whose mass

is  . For this nucleus, �nd (a) the mass defect and (b)

the binding energy. 

Given: Mass of the electron: , mass of the

proton:  and mass of the neutron: .

Watch Video Solution

.4
2 H

6.6447 × 10− 27kg

me = 5.485799 × 10− 4u

mP = 1.007276u mn = 1.008665u

7. The atomic mass  is  and the atomic mass of  is

. Using atomic mass units instead of kilograms, obtain the

binding energy of  nucleus.

Watch Video Solution

.4
2 He 4.0026u .1

1 H

1.0078u

.4
2 He

8. The nucleus of the deuterium atom, called the deuteron, consists of a

proton and a neutron. Calculate the deutron's binding energy, given

atomic mass, i.e., the mass of a deuterium nucleus plus an electron is

measured to be .2.014102u

https://dl.doubtnut.com/l/_zLH0N9ZbNMkM
https://dl.doubtnut.com/l/_kP9GxQD7BFoK
https://dl.doubtnut.com/l/_Z01T94pF9SZi


Watch Video Solution

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

Given, mass of   

Mass of proton   

Mass of neutron   

and 1 amu 

Watch Video Solution

6C
12

C 12(mc) = 12.000u

(mp) = 1.0078u

(mn) = 1.0087u

= 931.4
MeV

c2

10. The atomic mass of uranium  is , that of throium

 is  and that of an alpha particle  is ,

Determine the energy released when  converts  into 

.

Watch Video Solution

.238
92 U 238.0508u

.234
90 Th 234.0436u .4

2 He 4.006u

α − decay .238
92 U

.234
90 Th

https://dl.doubtnut.com/l/_Z01T94pF9SZi
https://dl.doubtnut.com/l/_lXKSuFVrNvnY
https://dl.doubtnut.com/l/_Bd4US7XTzFNd


11. The energy released by the -deacy to  is found to be .

Since this energy is carried away as kinetic energy of the recoiling 

nucleus and the -particles, it follows that .

However,  and  are not equal. Which particle carries away more

kinetic energy, the  nucleus or the -particles ?

Watch Video Solution

α .238
90 U 4.3MeV

.234
90 Th

α KETh + KEα = 4.3MeV

KETh KEα

.234
90 Th α

12. The atomic mass of thorium  is , while that of

protactinium  is . Find the energy released when 

decay changes  into Pa

Watch Video Solution

.234
90 Th 234.04359u

.234
91 Pa 234.04330u β

234
90Th

13. Consider the beta decay 

.  

where  represents a mercury nucleus in an excited state at

energy  above the ground state. What can be the maximum

^ 198Au →198 Hg ∗ + Bη− 1 +
→
v

^ 198Hg ∗

1.088MeV

https://dl.doubtnut.com/l/_xZu5SBm04lej
https://dl.doubtnut.com/l/_umzAesm5tX7r
https://dl.doubtnut.com/l/_LxgHz0JiOj4j


kinetic energy of the electron emitted? The atomic mass of  is 

 and that of  is .

Watch Video Solution

^ 198Au

197.968233u ^ 198Hg 197.966760u

14. The nuclei  and  can be described as

Watch Video Solution

.6 C
13 .7 N

14

15. What is the wavelenth of the  gamma- ray photon emitted

by radium ?

Watch Video Solution

0.186MeV

.226
88 Ra

16. A radioactive sample has  active nuclei at a certain instant.

How many of these nuclei will still be in the same active state after two

half-lives?

Watch Video Solution

6.0 × 1018

https://dl.doubtnut.com/l/_LxgHz0JiOj4j
https://dl.doubtnut.com/l/_1YFFkAz1SsWH
https://dl.doubtnut.com/l/_kFLwTeWKTncL
https://dl.doubtnut.com/l/_yhVJ4hKrFH37


17. The half-life of a radioactive nucleus is 20 hours. What fraction of

original activity will remain after 40 hours?

Watch Video Solution

18. Suppose  radon atoms are trapped in a basement at a given

time. The basement is sealed against further enetry of the gas. The half -

life of radon is 3.83 days. How many radon atoms remain after  days?

Watch Video Solution

3.0 × 107

31

19. Suppose  radon atoms are trapped in a basement at a given

time. The basement is sealed against further enetry of the gas. The half -

life of radon is 3.83 days. How many radon atoms remain after  days?

Watch Video Solution

3.0 × 107

31

https://dl.doubtnut.com/l/_yhVJ4hKrFH37
https://dl.doubtnut.com/l/_X7iRsoAAl45D
https://dl.doubtnut.com/l/_abMDwuhWmhM8
https://dl.doubtnut.com/l/_JsCbypWwlDHH
https://dl.doubtnut.com/l/_hx2dqqVDs4as


20. The decay constant for the radioactive nuclide  is 

 . Find the activity of a sample containing  of .

Atomic weight of copper = 63.5 g mole^ (-1). Neglect the mass di�erence

between the given radioisotope and normal copper.

Watch Video Solution

64Cu

1.516 × 10− 5s− 1 1μg 64Cu

21. The half-life of  is . Calculate (a) the decay constant, (b)

the average-life and (c) the activity of  of . Take atomic

weight of  to be .

Watch Video Solution

.198 Au 2.7days

1.00mg .198 Au

.198 Au 198gmol− 1

22. (a) Determine the number of carbon  atoms present for every

gram of carbon  in a living organism. Find (b) The decay constatnt

and (c ) the activity of this sample.

Watch Video Solution

.14
6 C

.12
6 C

https://dl.doubtnut.com/l/_hx2dqqVDs4as
https://dl.doubtnut.com/l/_sBGPDRTtHjmv
https://dl.doubtnut.com/l/_niD8MVwlsF2O
https://dl.doubtnut.com/l/_QKI14pWAEoH1


23. The number of 238 U atoms in an ancient rock equals the number of

206 Pb atoms. The half-life of decay of 238 U is 4.5x109 years. Estimate the

age of the rock assuming that all the 206 Pb atoms are formed from the

decay of 238U.

Watch Video Solution

24. A bottle of red wine is thought to have been sealed about  ago.

The wine containa a number of di�erent kinds of atoms, incluing carbon,

oxygen,and hydrogen. Each of these has a radioactive isotope. The

radiaoctive isotope of carbon is the familiar  with a half-life of 

. The radioactive isotope of oxygen is.  and has a half-life

of . The radioactive isotope of hydrogen  and is called tritium,

its half-life is . The activity of each of these isotopes is known

at the time the bottle was sealed. However, only one of the isotopes is

useful for determining the age of the wine accurately. Which is it?

Watch Video Solution

5years

.14
6 C

5730years .15
8 O

122.2s .3
1 H

12.33years

https://dl.doubtnut.com/l/_QKI14pWAEoH1
https://dl.doubtnut.com/l/_GP0Auss0E1Rf


25. 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 72

A4

26. Suppose, the daughter nucleus in a nuclear decay is itself radioactive.

Let  be the decay constants of the parent and the daughter

nuclei. Also, let  be the number of parent and daughter nuclei

at time . Find the condition for which the number of daughter nuclei

becomes constant.

Watch Video Solution

λp and λd

Np and Nd

t

27. A radioactive nucleus can decay by two di�erent processes. The half-

life for the �rst process is  and that for the second process is . Showt1 t2

https://dl.doubtnut.com/l/_5dpPuCvfLIVh
https://dl.doubtnut.com/l/_qzbEZg8psNaL
https://dl.doubtnut.com/l/_ujFiXjjOSNP1


that the e�ective half-life  of the nucleus is given by 

.

Watch Video Solution

t

= +
1

t

1

t1

1

t2

28. A radioactive nucleus is being prodouced at a constant rate  per

second. Its decay constant is . If  are the number of nuclei at time t =0

then maximum number of nuclei possible are

Watch Video Solution

α

λ N0

29. Nuclei of a radioactive element  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  of nuclei of  at time .  

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

A, and also the limiting value of N as .

Watch Video Solution

A

α λ t = 0 N0

N A t

α = 2N0λ

t → ∞

https://dl.doubtnut.com/l/_ujFiXjjOSNP1
https://dl.doubtnut.com/l/_rbY7qPKtYolK
https://dl.doubtnut.com/l/_1Up3kqqEU9DI


30. The mean lives of an unstable nucleus in two di�erent decay

processes are  and , respectively. Find out the time during

which three-fourth of a sample will decay.

Watch Video Solution

1620yr 405yr

31. 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 ).

Watch Video Solution

3.32 × 107g

238 226 1600

6.023 × 1023 /g − atom

32. Find the  value of the reaction .

Determine whether the reaction is exothermic or endothermic. The

atomic masses of  and  are , and 

, respectively.

Q P + .7 Li → .4 He + .4 He

.1 H, .4 He .7 Li 1.007825u, 4.002603u

7.016004u

https://dl.doubtnut.com/l/_1Up3kqqEU9DI
https://dl.doubtnut.com/l/_e64AnFd9j70z
https://dl.doubtnut.com/l/_8ahGsGhHleIG
https://dl.doubtnut.com/l/_kuKrINuSHpg1


Watch Video Solution

33. Consider a collision between two particles one of which is at rest and

the other strikes it head on with momentum . Calculate the energy of

reaction  in terms of the kinetic energy of the particles before and they

collide.

Watch Video Solution

P1

Q

34. Two other possible ways by which  can undergo �ssion when

bombarded with a neutron are (1) by the release of  and  as

�ssion fragments and (2) by the release of  and  as �ssion

fragments. In each case, neutrons are also released. Find the number of

neutrons released in each of these events.

Watch Video Solution

.235 U

.140 Xe .94 Sr

.132 Sn .101 Mo

https://dl.doubtnut.com/l/_kuKrINuSHpg1
https://dl.doubtnut.com/l/_bf4ubZcFkkbN
https://dl.doubtnut.com/l/_JGp4HQonRsXN


35. Calculate the amount of energy released in MeV due to a loss of mass

of 1 kg.

Watch Video Solution

36. On disintegration of one atom of  , the amount of energy

obtained is . The power obtained in a reactor is  kilo watt.

How many atoms are disintegrated per second in the reactor? What is

the decay in mass per hour?

Watch Video Solution

.235 U

200MeV 1000

37. A deuterium reaction that occurs in an experimental fusion reactor is

in two stage: 

(A) Two deuterium  nuclei fuse together to form a tritium nucleus,

with a proton as a by product written as .  

(B) A tritium nucleus fuses with another deuterium nucleus to form a

helium  nucleus with neutron as a by - product, written as T (D,n) 

(.2
1 D)

D(D, p)T

.4
2 He

https://dl.doubtnut.com/l/_KEMh6srZS1RH
https://dl.doubtnut.com/l/_ezOFScpjwgpb
https://dl.doubtnut.com/l/_I7flrBNHGsal


.  

Compute (a) the energy released in each of the two stages, (b) the energy

released in the combined reaction per deutrium. (c ) What percentage of

the mass energy of the initial deuterium is released. Given, 

.

Watch Video Solution

.4
2 He

.2
1 D = 2.014102amu

.3
1 T = 3.016049

.4
2 He = 4.002603amu

.1
1 H = 1.007825amu

.1
0 n = 1.00665amu

38. In the process of nuclear �ssion of  uranium, the mass lost is 

. The e�ciency of power house run by the �ssion reactor is 

.To obtain  megawatt power from the power house, how much

uranium will be required per hour? .

Watch Video Solution

1g

0.92mg 10 %

400

(c = 3 × 108ms− 1)

https://dl.doubtnut.com/l/_I7flrBNHGsal
https://dl.doubtnut.com/l/_IyIuDkfsWLEr


39. A nuclear reactor using  generates  of electric power.

The e�ciency of the reactor (i.e., e�ciency of conversion of thermal

energy into electrical energy) is . What is the amount of  used

in the reactor per year? The thermal energy released per �ssion of 

is .

Watch Video Solution

.235 U 250MW

25 % .235 U

.235 U

200MeV

40. in a neutron induced �ssion of  nucleus , usable energy of 185

MeV is released if a  reactor is continuously openaating it at a

power level of 100 MW how long will it take for 1kg of uranium to be

consumed in this rector?

Watch Video Solution

.92 u
235

.92 U
235

41. A nuclear explosive is designed to deliver 1 MW power in the form of

heat energy.If the explosion is designed with nuclear fuel consisting of

https://dl.doubtnut.com/l/_80olQHzqIr5c
https://dl.doubtnut.com/l/_HWzhfxpfE6WT
https://dl.doubtnut.com/l/_63I9a7P1D51E


Solved Examples

 to run a reactor at this power level for one year, then the amount of

fuel needed is (Given energy per �ssion is 200 MeV)

Watch Video Solution

U 235

1. The disintegration rate of a certain radioactive sample at any instant is

 disintegrations per minute. Five minutes later the rate becomes

 per minute. Calculate 

(a) decay constant and (b) half-life of the sample

Watch Video Solution

4750

2700

2. there is a strea of neyrons with a kinetic energy of 0.0327 eV if the half -

life of neutrions be 700 s , what fraction of neutrons will decay before

they travel a distance of 10m? Mass of neutron equal to 

Watch Video Solution

1.67 × 10− 27kg

https://dl.doubtnut.com/l/_63I9a7P1D51E
https://dl.doubtnut.com/l/_zbceHZuucMoS
https://dl.doubtnut.com/l/_WGEtB84qUa9P


3. The binding energies per nucleon for deuteron ( ) and helium (

_2He^4`) is

Watch Video Solution

_ 1H 2

_ 2He4)are1.1MeV and 7.0MeV respectively. Thee ≠ rgyre ≤ asedwhe

4. Some amount of a radioactive substance (half-life =10 days ) is spread

inside a room and consequently the level of radiation become  times

the permissible level for normal occupancy of the room. After how many

days will the room be safe for occupation?.

Watch Video Solution

50

5. A small quantity of solution containing  radio nuclide of activity 1

microcurie is injected into the blood of a person. A sample of the blood of

volume  taken after 5 h shows an activity of 296 disintegration per

minute. What will be the total value of the blood in the person? Assum

Na24

1cm3

https://dl.doubtnut.com/l/_WGEtB84qUa9P
https://dl.doubtnut.com/l/_WFd5A8QSELA9
https://dl.doubtnut.com/l/_D9A5VoT2LCW4
https://dl.doubtnut.com/l/_M9MlQWoctPaO


that the radioactive solution mixes uniformly in the blood of the person.

(Take, 1 curie  disintegration per second and 

 where lamda=` disintegration constant)

Watch Video Solution

= 3.7 × 1010

e−λt = 0.7927,

6. At a given instant there are  undecayed radioactive nuclei in a

sample. After  the number of undecayed nuclei reduces to .

Calculate 

(a) mean life of the nuclei, 

(b) the time in which the number of undecayed nuclei will further reduce

to  of the reduced number.

Watch Video Solution

25 %

10s 12.5 %

6.25 %

7. In an ore containing uranium, the ratio of  to  nuclei is .

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

is the �nal stable product of . Take the half-life of  to be 

 years.

.238 U .206 Pb 3

.238 U ^ 238U

4.5 × 109

https://dl.doubtnut.com/l/_M9MlQWoctPaO
https://dl.doubtnut.com/l/_WWOma7pyz4LU
https://dl.doubtnut.com/l/_VbdaI0rEhNWQ


Watch Video Solution

8. 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

9. 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/_VbdaI0rEhNWQ
https://dl.doubtnut.com/l/_ODplsZtg4tJF
https://dl.doubtnut.com/l/_d4ouXXxaTte2


10. 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

11. A radioactive element decays by . A detector records 

beta particles in  and in next  it records  beta particles. Find

mean life correct to nearest whole number. Given ln , ln 

.

Watch Video Solution

β − emission n

2s 2s 0.75n

|2| = 0.6931

|3| = 1.0986

12. In a smaple of rock, the ration  to  nulei is found to be 

 The age of the rock is (given half-life of  is  years).

Watch Video Solution

.206 Pb .238 U

0.5. U 238 4.5 × 109

https://dl.doubtnut.com/l/_Oq8aJGnP3m7r
https://dl.doubtnut.com/l/_zuXRka7JtnFl
https://dl.doubtnut.com/l/_gBcXRlAzq3cU


Watch Video Solution

13. Calculate the energy required to remove the least tighly bond neutron

in  .Given that 

Mass of   

Mass of   

Mass fo neutron 

Watch Video Solution

.20 Ca
40

.20 Ca
40 = 39.962589amu

.20 Ca
39 = 38.970691amu

= 1.008665

14. Consider a body at rest in the L-Frame, which explodes into fragments

of masses  and . Calculate energies of the fragments of the body.  

Watch Video Solution

m1 m2

https://dl.doubtnut.com/l/_gBcXRlAzq3cU
https://dl.doubtnut.com/l/_NH7cWS46Wlc8
https://dl.doubtnut.com/l/_PjHmhjQ5kapr


15. (a) Find the energy needed to remove a neutron from the nucleus of

the calcium isotope  . (b) Find the energy needed to remove a

prtron from the nucleus. (c ) Why are these energies di�erent? 

Given: Mass of ., mass of neutron . ,  

Mass of ., mass of protron . .

Watch Video Solution

.42
20 Ca

.40
20 Ca = 40.962278u = 1.007825u

.40
20 Ca = 40.974599u = 1.007825u

16. Write the decay equations and expression for the disintegration

energy  of the following decay:  decay,electron capture.

Watch Video Solution

Q β −

17. Find whether  deacy or any of the  decay are allowed for 

.

Watch Video Solution

α − β −

.226
89 Ac

https://dl.doubtnut.com/l/_PjHmhjQ5kapr
https://dl.doubtnut.com/l/_etVTB1pUVNTM
https://dl.doubtnut.com/l/_hKDr7BqSPscB
https://dl.doubtnut.com/l/_kn5Am9TJmLnX


Exercise 5.1

1. How many electron protons and neutrons in a nucleus of atomic

number  and mass ? 

(i) number of electron = (ii)number of proton = (iii)number of neutrons =

Watch Video Solution

11 24

2. Calculate the average binding energy per nucleon of  having

mass 9.2.906 u..

Watch Video Solution

.93
41 Nb

3. Protons and neutrons exit together in an extermely small space within

the nucleus. How is this possible when protons replel each other?

Watch Video Solution

https://dl.doubtnut.com/l/_Ig5cGfnpRdqG
https://dl.doubtnut.com/l/_ghPHTMgXtI0Q
https://dl.doubtnut.com/l/_BHc5RIgYbwFj


4. A nucelus has binding energy of . It further releases 

energy. Find the new binding energy of the nucleus.

Watch Video Solution

100MeV 10MeV

5. A nuclear reaction is given as 

  

Binding energies of  and , are given as  and .

Find the energy released in the reaction.

Watch Video Solution

A + B → C + D

A, B, C, D B1, B2, B3 B4

6. Calculate the binding energy of an alpha particle from the following

data: 

 atom   

mass of neutron = 1.008665 u 

 atom   

Take 

massof 1
1 H = 1.007825u

massof 2
4 He = 4.00260u

1u = 931MeV c− 2

https://dl.doubtnut.com/l/_DTs9Ho9SDBd1
https://dl.doubtnut.com/l/_GdeJF1UtaZJl
https://dl.doubtnut.com/l/_Pg2ADWv8xniH


Watch Video Solution

7. Find the binding energy of . Atomic mass of  is 

and that of  is . Mass of neutron .

Watch Video Solution

.56
26 Fe .56 Fe 55.9349u

.1 H 1.00783u = 1.00867u

8. Use Avogadrs's number to show that the atomic mass unit is  u

.

Watch Video Solution

1

= 1.66 × 10− 27kg

9. Take a sample of lead and oxygen. They contain di�erent atoms and the

density of solid lead is much greater than that of gaseosu oxygen. Decide

whether the density of the nucleus in a lead atom is greater than,

approximately equa to, or less than that in an oxygen atom.

Watch Video Solution

https://dl.doubtnut.com/l/_Pg2ADWv8xniH
https://dl.doubtnut.com/l/_arBtPQson3zz
https://dl.doubtnut.com/l/_oui1gxEHVxN4
https://dl.doubtnut.com/l/_dHr0EYLKEK8F


Exercise 5.2

10. Show that the nuclide  has a positive binding energy but is

unstable with respect to decay into two alpa particles, where masses of

neutron, , and  are  u, , and ,

respectively.

Watch Video Solution

.8 Be

.1 H .8 Be 1.008665 1.007825u 8.005305u

1. A uranium nucleus  emits an -particle and a -particle in

succession. The atomic number and mass number of the �nal nucleus will

be

Watch Video Solution

92U
238 α β

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

scheme. 

https://dl.doubtnut.com/l/_dHr0EYLKEK8F
https://dl.doubtnut.com/l/_GwrVCAHOkbER
https://dl.doubtnut.com/l/_CFBqbazI7EUc
https://dl.doubtnut.com/l/_c3suTb1BUkf5


  

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 72

A4

3.  absorbs a neutron. The product emits an electron. This

product further emits an electron. The result is

Watch Video Solution

.92 U
238

4. A uranium nucleus  of atomic number  emits two - particles

and two -particles and trasnforms into a thorium nucleus. What is the

mass number and atomic number of the thorium nucleus so produced?

Watch Video Solution

U − 238 92 α

β

https://dl.doubtnut.com/l/_c3suTb1BUkf5
https://dl.doubtnut.com/l/_3PhDD2wcvdsW
https://dl.doubtnut.com/l/_7C0jyeLiZqA4


5. How many electrons protons, and neutrons are there in  of 

and in  of  ?.

Watch Video Solution

12g .6 C
12

14g .6 C
14

6. Determine the product of the reaction: 

 

What is the Q value of the reaction?

Watch Video Solution

.7
3 Li + .4

2 He → ? + n

7. The half-life of the radioactive radon is 3.8 days. The time, at the end of

which  of the radon sample will remain undecayed, is (given 

)

Watch Video Solution

1/20th

log10 e = 0.4343

https://dl.doubtnut.com/l/_4LGve8B7X6Mm
https://dl.doubtnut.com/l/_MpMAyHXuDlmi
https://dl.doubtnut.com/l/_i23WrUBKOsCQ


8. In the �nal Uranium radioactive series the initial nucleus is  and

the �nal nucleus is  . When Uranium neucleus decays to lead , the

number of a - particle is …….. And the number of  - particles emited is ……

Watch Video Solution

U 238
92

Pb206
82

β

9. A radioactive sample has a mass m, decay cosntant , and molecular

weight M. If the Avogadro number is , then  

(a) �nd the initial number of neclei present, (b) �nd the number of

deacyed nuceli after a time t, (c ) �nd the activity of the sample after a

time t,

Watch Video Solution

λ

NA

10. Calculate the time taken to decay  percent of a radioactive sample

in terms of (a) half- life T and 

(b) mean-life 

Watch Video Solution

100

Tav

https://dl.doubtnut.com/l/_DVmYBh7WLrgT
https://dl.doubtnut.com/l/_GEnoGq0e9bPS
https://dl.doubtnut.com/l/_jhA9Kvu4RmjZ


Watch Video Solution

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

. Its mean life is T. Then,

Watch Video Solution

R1

t1 and R2at timet2(t2 > t1)

12. A  undergoes alpha decay. What is the resulting daughter

nucleus?

Watch Video Solution

.238
92 U

13. Is the sulphur isotope  likely to be stable?

Watch Video Solution

.38
16 S

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

natural carbon found in living organisms if the concentration of 

.14 C

.14 C

https://dl.doubtnut.com/l/_jhA9Kvu4RmjZ
https://dl.doubtnut.com/l/_5dc6xrH1KThe
https://dl.doubtnut.com/l/_UCcaJH4JQ4df
https://dl.doubtnut.com/l/_V6NWkFEFuSmJ
https://dl.doubtnut.com/l/_6oeBfOvQrRcn


relative to that of  is  and half -life of  is 

 years.

Watch Video Solution

.12 C 1.4 × 10− 12 .14 C

T1 / 2 = 57.30

15. Radium  is found to have a decay constant of  Bq.  

Determine its half-life in years. If a  sample of radium was taken in 

, how much of it will remain a hundered years later?

Watch Video Solution

226 1.36 × 10− 11

200g

1902

16. A bottle of red wine is thought to have been sealed about  ago.

The wine contain a number of di�erent kinds of atoms, including carbon,

oxygen,and hydrogen. Each of these has a radioactive isotope. The

radioactive isotope of carbon is the familiar  with a half-life of 

. The radioactive isotope of oxygen is.  and has a half-life

of . The radioactive isotope of hydrogen  and is called tritium,

its half-life is . The activity of each of these isotopes is known

5years

.14
6 C

5730years .15
8 O

122.2s .3
1 H

12.33years

https://dl.doubtnut.com/l/_6oeBfOvQrRcn
https://dl.doubtnut.com/l/_uB4djvFWUXuj
https://dl.doubtnut.com/l/_UqUdj8chDNKR


at the time the bottle was sealed. However, only one of the isotopes is

useful for determining the age of the wine accurately. Which is it?

Watch Video Solution

17. A radio nuclide  with decay constant  transforms into a radio

nuclide  with decay constant . Assuming that at the initial moment,

the preparation contained only the radio nuclide   

(a) Find the equation decribing accumulation of radio nuclide  with

time. (b) Find the time interval after which the activity of radio nuclide 

reaches its maximum value.

Watch Video Solution

A1 λ1

A2 λ2

A1

A2

A2

18. Consider the beta decay of an unstable  nuleus initially at rest: 

.  

Is it possible for the maximum kinetic energy of the emiited beta particle

to be exactly equal to ?

W t h Vid S l ti

.14
6 C

.14
6 C → .14

7 N + .0
− 1 e + v.e

Q

https://dl.doubtnut.com/l/_UqUdj8chDNKR
https://dl.doubtnut.com/l/_j7MIe9WhMj1E
https://dl.doubtnut.com/l/_aQ2FkvKmYHVm


Watch Video Solution

19. The atomic mass of uranium  is , that of throium

 is  and that of an alpha particle  is ,

Determine the energy released when  converts  into 

.

Watch Video Solution

.238
92 U 238.0508u

.234
90 Th 234.0436u .4

2 He 4.006u

α − decay .238
92 U

.234
90 Th

20. Refer to illustration , the energy released by the  - decay of

 is found to be . Since this energy is carried away as kinetic

energy of the recoiling . nucleus and the - particles, it follows

that . However,  and  are not equal.

Which particle carries away more kinetic energy, the  nucleus or the 

- particle? .

Watch Video Solution

5.10 α

.238
92 U 4.3MeV

.234
90 Th α

KETh + KEα = 4.3MeV KETh KEα

234
90Th

α

https://dl.doubtnut.com/l/_aQ2FkvKmYHVm
https://dl.doubtnut.com/l/_7kjh2RDnydcO
https://dl.doubtnut.com/l/_qTfZ0ZKo9tam


21. Estimate the minimum amount of  that needs to undergo �ssion

in order to run a  power reactor per year of continuous

operation. Assume an e�ciency of about  percent.

Watch Video Solution

.92
235 U

1000MW

33

22. The isotope  is radioactive and has a half-life of 5730 years . If you

starts with a sample of  carbon  niclei, how many will still be

around in ?

Watch Video Solution

.14
6 C

1000 −14

17, 190years

23. The half-life of the radioactive nucleus  is . If a

sample contains  such nuclei, determine the activity at this

time.

Watch Video Solution

.226
86 Ra 1.6 × 103yr

3.0 × 1016

https://dl.doubtnut.com/l/_NZvXqfamn9Xb
https://dl.doubtnut.com/l/_XChBV6ox8R9d
https://dl.doubtnut.com/l/_NIrT7cd2sExu
https://dl.doubtnut.com/l/_WE2fXEWqM7SI


24. Radon, , is a radioactive gas that can be trapped in the

basement of homes, and its presence in high concnetrations is a known

health hazard. Radon has a half-life of . A gas sample contains 

 radon atoms initially.  

(a) How many atoms will remain after  have passed if no more

radon leaks in? (b) What is the initial activity of the radon sample?

Watch Video Solution

.222
86 Rn

3.83days

4.0 × 108

12days

25. The  nucleus undergoes -decay to . Calculate the

amount of energy liberated in this decay. Take the mass of  to be 

, that of  to be , and that of  to be 

.

Watch Video Solution

.226
88 Ra α .222

86 Rn

.226
88 Ra

226.025402u .226
88 Rn 222.017571u .4

2 He

4.002602u

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

form a  nucleus. The atomic mass of  is ._12 C _4 He 4.002603u

https://dl.doubtnut.com/l/_WE2fXEWqM7SI
https://dl.doubtnut.com/l/_6Q93etk2JyUV
https://dl.doubtnut.com/l/_lE0L8CgBqUYm


Subjective

Watch Video Solution

27. (a) Find the energy needed to remove a neutron from the nucleus of

the calcium isotope .  

(b) Find the energy needed to remove a proton from this nucleus. 

(c ) Why are these energies di�erent? Mass of , mass

of proton .

Watch Video Solution

.42
20 Ca

.40
20 Ca = 40.962278u

= 1.007825u

1. In a certain hypothetical radioactive decay process, species A decays

into spesies  and species  decays into  according to the reactions  

  

The decay constant for species  is . Initially,  moles of

species of  were present while there was no none of  and . It was

B B C

A → 2B + particles +energy

B → 2C + particles +energy

B λ2 = 100s− 1 104

A B C

https://dl.doubtnut.com/l/_lE0L8CgBqUYm
https://dl.doubtnut.com/l/_KvEbOqPR6kRA
https://dl.doubtnut.com/l/_knCdtkzFIEam


found that species  reaches its maximum number at a time

. Calcualte the value of maximum number of moles of .

Watch Video Solution

B

t0 = 21n(10)s B

2.  g of non-radioactive isotopes  are mixed with  g of the

radioactive isotopes . How much will the speci�c activity decreases

? Half-life of  Take  as Avagardo number.

Watch Video Solution

'm1' .z X
A

'M2'

.z X
A '

.z X
A ' = T NA

3.  disintegrates by -emission with a reaction eneregy (Qvalue) of 

 .A -particle with an energy of  is emitted in a

direction at  to the direction of motion of the recoil nucleus.

Determine the momneta of the three particles  involved

in this disintegration in  units (where  is speed of light in

vaccum) 

 .

W t h Vid S l ti

C 14 β

0.155MeV β 0.025MeV

135∘

(β − = ¯̄̄V ,14 N)

MeV /c c

(M0 = 0.511MeV /c2)

https://dl.doubtnut.com/l/_knCdtkzFIEam
https://dl.doubtnut.com/l/_ffGBHnhUyR9M
https://dl.doubtnut.com/l/_xae4xyXRuxau


Watch Video Solution

4. A radio nuclide with disintegration constant  is produced in a reactor

at a constant rate  nuclei per second. During each decay energy  is

released.  of this energy is utilized in increasing the temperature of

water. Find the increase in temperature of  mass of water in time .

Speci�c heat of water is . Assume that there is no loss of energy through

water surface.

Watch Video Solution

λ

α E0

20 %

m t

s

5. A stable nuclei C is formed from two radioactive nuclei A and B with

decay constant of  and  respectively. Initially, the number of nuclei of

A is  and that of B is zero. Nuclei B are produced at a constant rate of

P. Find the number of the nuclei of C after time t.

Watch Video Solution

λ1 λ2

N0

https://dl.doubtnut.com/l/_xae4xyXRuxau
https://dl.doubtnut.com/l/_OtcdIT6fjYdh
https://dl.doubtnut.com/l/_EHCx7TRrzvIR


6. Suppose a nucleus initally at rest undergoes  decay according to

equation 

  

At , the emitted -partilces enter a region of space where a uniform

magnetic �eld  and elcertis �eld  exist. The -prticles

enters in the region with velocity  from . At time

, the particle was observed to have speed twice the

initial velocity . Then, �nd (a) the velocity  of the -particles,  

(b) the initial velocity  of the -particle, (c ) the binding energy per

nucleon of the -particle. 

.

Watch Video Solution

α

.235
92 X → Y + α

t = 0 α

→
B = B0 ĵ

→
E = E0 î α

→
V = v0 ĵ x = 0

t = √3 × 106 s
m0

q0E0

v0 v0 α

v0 α

α

[Given thatm(Y ) = 221.03u, m(α) = 4.003u, m(n) = 1.09u, m(P ) = 1.00

7. Natural uranium is a mixture of three isotopes ,  and 

with mass percentage  respectively. The

half-life of three isotopes are ,  and 

.234
92 U .235

92 U .238
92 U

0.01 % , 0.71 % and 99.28 %

2.5 × 105yr 7.1 × 108yr 4.5 × 109yr

https://dl.doubtnut.com/l/_CgGCy5Q6YIv3
https://dl.doubtnut.com/l/_MDTvfmRSEcNk


respectively. 

Determine the share of radioactivity of each isotope into the total activity

of the natural uranium.

Watch Video Solution

8. A nuclear raction is given us 

  

(a). Find,  and identity the nucleus . (b) Find the  value of the

reaction . ( c) If the proton were to collide with the  at rest, �nd the

minimum KE needed by the proton to initiate the above reaction. (d) If

the proton has twice energy in (c) and the outgoing neutron emerges at

an angle of  with the direction of the incident proton, �nd the

momentum of the protons and neutrons.

.

Watch Video Solution

P +15 N →A
Z X + n

A, Z X Q

.15 N

90∘

[Given,m(p) = 1.007825u,m(.15 C) = 15.0106u,

m(.16 N) = 16.0061u,m(.15 N) = 15.000u),

m(.16 O) = 15.9949u,m(u) = 1.0086665u,

m(.15 O) = 15.0031u, and 1u ≈ 931.5MeV . ]

https://dl.doubtnut.com/l/_MDTvfmRSEcNk
https://dl.doubtnut.com/l/_HoAAI1qOXllu
https://dl.doubtnut.com/l/_UHEPXhvE3Qmc


9.  is undergoing  according to the equation 

 . The energy released in the process is

mostly kinetic energy of the -particle. However, a part of the energy is

released as  rays. What is the speed of the emiited -particle if the 

rays radiated out have energy of ? Given: Mass of 

, mass of  and mass of 

.

Watch Video Solution

. ^ (239)Pu.94 α − decay

.239
94 Pu → (.235

97 U) + .4
2 He

α

γ α γ

0.90MeV

.239
94 Pu = 239.05122u (.235

97 U) = 235.04299u

.4
1 He = 4.002602u(1u = 931MeV )

10. A tritrium gas target is bombared with a beam of monoenergetic

protons of kinetic energy  The  of the neutron emiited at

 to the inicdent beam is  ? Find the value of 

(approximately in whole number). Atomic masses are , 

, , .

Watch Video Solution

K1 = 3MeV KE

30∘ K2 K1 /K2

H 1 = 1.007276aμ

n1 = 1.008665aμ .1 H
3 = 3.016050aμ .2 He3 = 3.016030aμ

https://dl.doubtnut.com/l/_UHEPXhvE3Qmc
https://dl.doubtnut.com/l/_QY970keWfCG5


11. Consider a nuclear reaction . A nucleus  moving with

kinetic energy of  collides with a nucleus  moving with kinetic

energy of  and forms a nucleus  in exicted state. Find the kinetic

energy of nucleus  just after its fromation if it is formed in a state with

excitation energy . Take masses of nuclei of  and  as 

, respectively.  

.

Watch Video Solution

A + B → C A

5MeV B

3MeV C

C

10MeV A, B C

25.0, 10.0, 34.995aμ

(1aμ = 930MeV /c2)

12. Find the  value of the reaction 

  

The mass of are, respectivley , and . Find

the total kinetic energy of the products if the striking partilcles has the

minimum kinetic energy required to intiate the reaction .

Watch Video Solution

Q

N 14 + α → O17 + P

, 14.00307u, 4.00260u 16.99913u

α

https://dl.doubtnut.com/l/_IWZdtBT2BSjZ
https://dl.doubtnut.com/l/_GkrNsP0KD5gq


13. A sample has two isotopes  and  having masses  and ,

respectively.  is radioactive and  is stable.  decays to  by emitting 

-particles. The half-life of  is . Find the mass of the sample after 

and number of -particles emitted.

Watch Video Solution

A150 + B 50g 30g

A B A A'

α A 2h 4h

α

14. The nucleus  deacays by -emission into the nucleus .

Write down the -decay equation and determine the maximum kinetic

energy of the electrons emitted. Given,  and

. Ignore the mass of antineuttino .

Watch Video Solution

.23 Ne β .23 Na

β

(m(.23
10 Ne) = 22.994466amu

m(.23
11 Na = 22.989770amu (v̄)

15. A radioavtive source in the form of a metal sphere of daimeter  m

emits -particles at a constant rate of  particles per second. If

the source is electrically insulated, how long will it take for its potential

10− 3

β 6.25 × 1010

https://dl.doubtnut.com/l/_J4r4PDd4EfGu
https://dl.doubtnut.com/l/_titFnXmhuYHF
https://dl.doubtnut.com/l/_TrJaQ0dsgrVR


to rise by , assuming that  of the emitted -particles escape the

socurce?

Watch Video Solution

1.0V 80 % β

16. Find whether  deacy or any of the  decay are allowed for 

.

Watch Video Solution

α − β −

.226
89 Ac

17. Show that  may electron capture, but not  decay.  

Masses given are ,  

.

Watch Video Solution

(.55
26 Fe) β +

M(.55
26 Fe) = 54.938298amu

M(.55
25 Mn) = 54.938050amu, m(e) = 0.000549amu

18. A sample of  is used internally as a medical diagnostic tool to

look for the e�ects of the positron decay  . How long

.18 F

(T1 / 2 = 110 min )

https://dl.doubtnut.com/l/_TrJaQ0dsgrVR
https://dl.doubtnut.com/l/_6vzYaAfD3QZI
https://dl.doubtnut.com/l/_ld4B06etnZLN
https://dl.doubtnut.com/l/_BbIitp0FFEH7


does it take for  of the  to decay?

Watch Video Solution

99 % .18 F

19. �nd the binding energy of an -particle from the following data . 

Mass of the helium necleus m   

Mass of neutron   

(take , 1 u=931.4813 Me V )

Watch Video Solution

α

(.2 He4) = 4.001265u

mn = 1.008666u

20. Assume that a neutron breaks into a proton and an electron. The

energy released during this process is (Mass of neutron = 

kg, mass of proton =  kg, mass of electron =  kg)

Watch Video Solution

1.6725 × 10− 27

1.6725 × 10− 27 9 × 10− 31

https://dl.doubtnut.com/l/_BbIitp0FFEH7
https://dl.doubtnut.com/l/_bs0AFxOV0CBi
https://dl.doubtnut.com/l/_lDT8fVzpVvcH


21. Find the density of  nucleus. Take atomic mass of  as 

 Take  .

Watch Video Solution

.12
6 C .12

6 C

12.00amu R0 = 1.2 × 10− 15m

22. Find the density of  nucleus. Take atomic mass of  as 

 Take  .

Watch Video Solution

.12
6 C .12

6 C

12.00amu R0 = 1.2 × 10− 15m

23. Calculte the binding energy per nucleon for  and .

Given that mass of neutron is , mass of proton is

, mass of  is , mass of  is 

 and mass of  is .

Watch Video Solution

.20
10 Ne, .56

26 Fe .238
98 U

1.008665amu

1.007825amu .20
10 Ne 19.9924amu .56

26 Fe

55.93492amu .238
92 U 238.050783amu

https://dl.doubtnut.com/l/_1gVHCb42Oz5K
https://dl.doubtnut.com/l/_GE2NFPYNCUWZ
https://dl.doubtnut.com/l/_mATu0TJTt9oI


24. One gram of a radiactive material having a half-life period of  years is

kept in store for a duration of  years. Calculate how much of the material

ramins uncahnged.

Watch Video Solution

2

4

25. One gram of a radiactive substance takes  to lose  centigram. Find

its half-life period.

Watch Video Solution

50 1

26. 1 g of a radiactive substance disintegrates at the rate of 

dps , the atomic mass of the substance is 22.6 , calculate its means life .

Watch Video Solution

3.7 × 1010

https://dl.doubtnut.com/l/_zU5ftRDmEXnU
https://dl.doubtnut.com/l/_VI6Mu9I1G4pk
https://dl.doubtnut.com/l/_dOtBkIszVWq4


27. there is a strea of neyrons with a kinetic energy of 0.0327 eV if the half

- life of neutrions be 700 s , what fraction of neutrons will decay before

they travel a distance of 10m? Mass of neutron equal to 

Watch Video Solution

1.67 × 10− 27kg

28. Nuclei of a radioactive element  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  of nuclei of  at time .  

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

A, and also the limiting value of N as .

Watch Video Solution

A

α λ t = 0 N0

N A t

α = 2N0λ

t → ∞

29. The �ssion type of warhead of some guided missiles is estimated to be

equivalent to  tons of . If  of energy is released by

one tone of expolining , how many �ssions occur in the explosions

30000 TNT 3.5 × 108J

TNT

https://dl.doubtnut.com/l/_S2MriCQILtUp
https://dl.doubtnut.com/l/_I2D0bnqF75qO
https://dl.doubtnut.com/l/_51cGmnSUHOQx


of warhead? An energy of  is released by �ssion of one atom of 

 .

Watch Video Solution

200MeV

.235 U

30. �nd the amount of energy released when 1atom of uranium 

(235.0439 amu) undergoes �ssion by slow neutron (1.0087amu ) and is

splitted into Krypton (91.8973 amu ) and Barium  (140.9139

amu ) assuming no energy islost ,hence , �nd the energy in kWh, when 1g

of it undergoes �ssion .

Watch Video Solution

.92 U
235

.36 Kr92 .56 b
141

31. In the �ssion of  by a thermal neutron, two �ssion fragmnets of

equal masses and sizes are produced and four neutrosn are emitted. Find

the force between the two �ssion fragments at the moment they are

produced. 

Given : 1 fermi.

W t h Vid S l ti

.239
94 Pu

R0 = 1.

https://dl.doubtnut.com/l/_51cGmnSUHOQx
https://dl.doubtnut.com/l/_d8OczmUkRsF7
https://dl.doubtnut.com/l/_YdcJlNPoxQ3e


Watch Video Solution

32. Calcualte the excitation energy of the compound nuclei produced

when 

Given: 

.

Watch Video Solution

M(.235 U) = 235.0439amu, M(n) = 1.0087amu,

M(.238 U)238.0508amu, M(.236 U) = 236.0456amu,

M(.239 U) = 239.0543amu

33. Calculate the ground state  value of the induced �ssion raction in

the equation 

  

If the neutron is thermal. A thermal neutorn is in thermal equilibrium

with its envitronmnet, it has an avergae kinetic energy given by .

Given : 

,  

.

h id l i

Q

n + .235
92 U → .236

92 U ∗ → .99
40 Zr + .134

52 Te + 2n

(3/2)kT

m(n) = 1.0087amu, M(.235 U) = 235.0439)amu

M(.99 Zr) = 98.916amu, M(.134 Te) = 133.9115amu

https://dl.doubtnut.com/l/_YdcJlNPoxQ3e
https://dl.doubtnut.com/l/_Z6NGG7tsEVfE
https://dl.doubtnut.com/l/_q8nXRJHck9x6


Watch Video Solution

34. Show that  does not decay by emitting a neutron or proton.

Given: 

,  

 

.

Watch Video Solution

.230
92 U

M(.230
92 U) = 230.033927amu, M(.230

92 U) = 229.033496amu

M(.229
92 Pa) = 229.032089amu, M(n) = 1.008665amu

m(p) = 1.007825amu

35. The nuclear reaction  is observed to occur

even when very slow-moving neutrons  strike a boron

atom at rest. For a particular reaction in which  , the helium 

 is observed to have a speed of .

Determine (a) the kinetic energy of the lithium  and

(b) the  value of the reaction.

Watch Video Solution

n + .10
5 B → .7

3 Li + .4
2 He

(Mn = 1.0087amu)

Kn = 0

(MHe = 4.0026amu) 9.30 × 106ms− 1

(MLi = 7.0160amu)

Q

https://dl.doubtnut.com/l/_q8nXRJHck9x6
https://dl.doubtnut.com/l/_Zmgz4lkxcxqn
https://dl.doubtnut.com/l/_Y8rXCvVlHzY3


Single Correct Option

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

 and  .Then,

A.  and  are isotopes

B.  and` C are isobars

C.  and `C are isotopes

D.  and  are isobars

Answer: a

Watch Video Solution

A → B + .2 He4 B → C + 2e−

A C

A

B

A B

2. Consider two arbitaray decay equation and mark the correct alternative

 given below. (i)  (ii)   

Given: 

s .230
92 U → n + .229

92 U .92 ^ ( 230 )U →P + .229
91 Pa

https://dl.doubtnut.com/l/_9l6s4JQx0xZ2
https://dl.doubtnut.com/l/_xhe4mUAP1zxa


,

=1.007825, 1 am u =931.5 MeV`.

A. Only decay (i) is possible.

B. Only decay (ii) is possible.

C. Both decay are possible.

D. Neither of the two decay is possible.

Answer: d

Watch Video Solution

M(.230
92 U) = 230.033927u, M(.229

92 U) = 229.03349u, mn = 1.008665u

M(.229
91 Pa) = 229.032089, mp

3. In a smaple of rock, the ration  to  nulei is found to be 

The age of the rock is (given half-life of  is  years).

A. 

B.  ln 3 year

C. 

.206 Pb .238 U 0.5.

U 238 4.5 × 109

2.25 × 109year

4.5x109

4.5x109 year

ln ( 3 )

2

ln 2

https://dl.doubtnut.com/l/_xhe4mUAP1zxa
https://dl.doubtnut.com/l/_GTP8MlHyEeP2


D.  year

Answer: c

Watch Video Solution

2.25 × 109 ln( )
3

2

4. Let  and  be the binding energies of two nuclei  and . it is

observed that nuclei of  combine together to form a  nuclus. This

observation is correct only if .

A. 

B. 

C. 

D. nothing can be said

Answer: c

Watch Video Solution

E1 E2 A B

A B

E1 > E2

E2 > E1

E2 > 2E1

https://dl.doubtnut.com/l/_GTP8MlHyEeP2
https://dl.doubtnut.com/l/_KusJvZQvXiyu
https://dl.doubtnut.com/l/_W3f0DuQvb6cq


5. A radioactive sample decays by  of its initial value in . It would

have decayed by  of its initial value in .

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

63 % 10s

50 %

7s

14s

0.7s

1.4s

6. A nucleus moving with velocity  emits an -particle. Let the velocities

of the -particle and the remaining nucleus be  and  and their

masses be  and  then,

A.  must be parallel to each other

v̄ α

α v̄1 v̄2

m1 (m2)

−−→
v

, −−→
v1

and −−→
v2

https://dl.doubtnut.com/l/_W3f0DuQvb6cq
https://dl.doubtnut.com/l/_1Qk65UXs7eYM


B. none of the two of  should be paralle to

each other

C.  must be parallel to .

D.  must be parallel to 

Answer: d

Watch Video Solution

−−→
v

, −−→
v1

and −−→
v2

−−→
v1

+ −−→
v2

−−→
v

m1 −−→
v1

+ m2 −−→
v2

−−→
v

7. Which of the following statements is incorrect for nuclear forces?

A. These are strongest in magnitude.

B. They are charge dependent.

C. They are e�ective only for short ranges.

D. They are from interaction of every nucleon with the nearest limited

number of nucleons.

Answer: d

https://dl.doubtnut.com/l/_1Qk65UXs7eYM
https://dl.doubtnut.com/l/_P9sZpr63E7xV


Watch Video Solution

8. A certain radioactive material can undergo three constant  and 

. Then, the e�ective decay constant  is equal to . What is the value

of n?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

λ, 2λ 3λ

λeff nλ

6

4

2

3

9. In an  -decay, the kinetic energy of -particles is  and  value

of the reaction is . The mass number of the mother nucleus is

(assume that daughter nucleus is in ground state)

α α 48MeV Q

50MeV

https://dl.doubtnut.com/l/_P9sZpr63E7xV
https://dl.doubtnut.com/l/_9tnOiaiQMjbz
https://dl.doubtnut.com/l/_E3RUYCWnSlO4


A. 

B. 

C. 

D. none of these

Answer: b

Watch Video Solution

96

100

104

10. A sample of radioactive material decays simultaneouly by two

processes A and B with half-lives  and , respectively. For the �rst half

hour it decays with the process A, next one hour with the proecess B, and

for further half an hour with both A and B. If, origianlly, there were 

nuceli, �nd the number of nuclei after 2 h of such decay.

A. 

B. 

C. 

1

2
h

1

4

N0

N0

(2)8

N0

(2)4

N0

(2)
6

https://dl.doubtnut.com/l/_E3RUYCWnSlO4
https://dl.doubtnut.com/l/_bKwpSKtmnX9l


D. 

Answer: a

Watch Video Solution

N0

(2)5

11. In which of the following processes, the number of protons in the

nuleus increase ?

A. -decay

B. -decay

C. -decay

D. K - capture

Answer: b

Watch Video Solution

α

β −

β +

https://dl.doubtnut.com/l/_bKwpSKtmnX9l
https://dl.doubtnut.com/l/_KNveczQbLkwY


12. A radioactiev nuleus  deays to a stable nuleus . Then, time graph of

rate of formation of  against time  will be:

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

X Y

Y t

https://dl.doubtnut.com/l/_y3mc7KiXG6e1


13. A heavy nuleus having mass number  gets disintegrated into two

small fragmnets of mass numbers  and . If binding energy per

nulceon for parent atom is  and for daughter nuceli is 

and , respectivley , then the energy released in the decay will be.

A. 200 MeV

B. (-)220 MeV

C. 220 MeV

D. 180 MeV

Answer: c

Watch Video Solution

200

80 120

6.5MeV 7MeV

8MeV

14. An element  decays , �rst by positron emission and then two -

particles are emitted in successive radiactive decay. If the product nucleus

X α

https://dl.doubtnut.com/l/_y3mc7KiXG6e1
https://dl.doubtnut.com/l/_qNbT3ocp3SeT
https://dl.doubtnut.com/l/_nRaMUWrN42qv


has a mass number  and atomic number , the mass number and

atomic number of element  are.

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

229 89

X

237, 93

237, 94

221, 84

237, 92

15. 90% of a radioactive sample is left undecayed after time t has elapsed.

What percentage of the initial sample will decay in a total time 2t

A. 

B. 

C. 

20 %

19 %

40 %

https://dl.doubtnut.com/l/_nRaMUWrN42qv
https://dl.doubtnut.com/l/_X3T9lBlS2fGq


D. 

Answer: b

Watch Video Solution

38 %

16. A radioactive element X converts into another stable element. Y half-

life X is 2 h Initially only X is present. After time t, the ratio of atoms of X

and Y is found to be  then t in hour is

A. 

B. 

C. between  and 

D. 

Answer: c

Watch Video Solution

1: 4

2

4

4 6

6

https://dl.doubtnut.com/l/_X3T9lBlS2fGq
https://dl.doubtnut.com/l/_JPbUDR09OC2p
https://dl.doubtnut.com/l/_IZfQTE63Y8Eh


17. A radioactive element P disintegrates into Q which further

disintegrates into R as shown in �gure. 

  

At t=0, number of nuclei of P, Q and R are  0 and 0. At time t number of

nuclei of P,Q and R are  and  respectively . The ratio of  to 

maximum is K Find the value of K.

A. at no time this is possible

B. 2

C. 

D. 

Answer: b

Watch Video Solution

N0

N1, N2 N3 N1 N2

1/2

ln 2
2

https://dl.doubtnut.com/l/_IZfQTE63Y8Eh


18. The binding energy of an electron in the ground state of He is equal to

24.6eV. The energy required to remove both the electron is

A. 

B. 

C. 

D. none of these

Answer: b

Watch Video Solution

24.6eV

79.0eV

54.4eV

19. The mean life time of a radionuclide, if the activity decrease by  for

every , would b e(product is non-radioactive, i.e., stable )

A. 

B. 

C. 

4 %

1h

25h

1.042h

2h

https://dl.doubtnut.com/l/_kADoo51s9YSX
https://dl.doubtnut.com/l/_hmTqKXNjctmy


D. `30h

Answer: a

Watch Video Solution

20. On an average, a neutron loses half of its energy per collision with a

quesi-free proton. To reduce a  neutron to a thermal neutron

having energy , the number of collisions requaired is nearly .

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

2MeV

0.04eV

50

52

26

15

https://dl.doubtnut.com/l/_hmTqKXNjctmy
https://dl.doubtnut.com/l/_PJpnYVeXyM60
https://dl.doubtnut.com/l/_WbuoIXBd4q0w


21. Masses of two isobars  and  are  and 

, respectively. It can be concluded from these data that .

A. both the isobars are stable

B.  is radioactive, decaying to  through  decay

C.  is radioactive, decaying to  through -decay

D.  is radioactive, decaying to  through -decay

Answer: c

Watch Video Solution

.29 Cu
64 .30 Zn

64 63.9298u

63.9292u

.64 Zn .64 Cu β −

.64 Cu .64 Zn β

.64 Cu .64 Zn γ

22. If a nucleus such as  that is initially at rest undergoes - decay ,

then which of the following statemnets is true?

A. The alpha particles has more kinetic than the daughter nuclues.

B. The alpha particle has less kinetic energy than the daughter

nucleus.

.226 Ra α

https://dl.doubtnut.com/l/_WbuoIXBd4q0w
https://dl.doubtnut.com/l/_wNH2SfsPCVMh


C. The alpha particle and daughter nucleus both have same kinetic

energy

D. We cannot say anything about kinetic energy of alpha particle and

daughter nucleus.

Answer: a

Watch Video Solution

23. If the  value of an endothermic reaction is , then the

minimum energy of the reactant nuclei to carry out the reaction is (in

laboratotry frame of reference)

A. 

B. less than 

C. greater than 

D. Data is insu�ceint

Q 11.32MeV

11.32MeV

11.32MeV

11.32MeV

https://dl.doubtnut.com/l/_wNH2SfsPCVMh
https://dl.doubtnut.com/l/_Bx7xFP7B3GHd


Answer: c

Watch Video Solution

24. 1.00 kg of  undergoes �ssion process. If energy released per

event is , then the total energy released is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

.235 U

200MeV

5.12 × 1024MeV

6.02 × 1023MeV

5.12 × 1016MeV

6.02 × 106MeV

25. Mark out the incoreect statemnet.

https://dl.doubtnut.com/l/_Bx7xFP7B3GHd
https://dl.doubtnut.com/l/_yZK2J9AflWNe
https://dl.doubtnut.com/l/_Oojq6YQptIbf


A. A free neutron can transfrom itself into photn.

B. A free neutron can transfrom itself into neutron.

C. In beta minus decay, the electron originates from nucleus.

D. All of the above

Answer: a

Watch Video Solution

26.  can decay by many ways , let us here consider only two ways, 

 and . In decay of  by means of , the energy released per

�ssion is  while in  it is . Then , the uranium 

sample is more likely to decay by .

A. scheme 

B. scheme 

C. equally likely for both schemes

D. it depends on half-life of schemes A and 

U − 235

A B U − 235 A

210MeV B 186MeV 235

A

B

B

https://dl.doubtnut.com/l/_Oojq6YQptIbf
https://dl.doubtnut.com/l/_howM1NB0a73Q


Answer: a

Watch Video Solution

27. 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: a

Watch Video Solution

X 1.4 × 109 Y

X Y

1: 7

4.2 × 109

9.8 × 109

1.4 × 109

10 × 109

https://dl.doubtnut.com/l/_howM1NB0a73Q
https://dl.doubtnut.com/l/_DQCZuEM5dQPc


28. 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

ln 2
e

1 −
ln 2
e

29. Consider one of �ssion reactions of  by thermal neutrons 

 . The �ssion fragments are however

unstable and they undergo successive -decay until  becomes 

 and  becomes . The energy released in this process is

Given: 

^ (235)U

.235
92 U + n → .94

38 Sr + .140
54 Xe + 2n

β .94
38 Sr

.94
40 Zr .140

54 Xe .140
58 Ce

https://dl.doubtnut.com/l/_xLPdbb86Jk6M
https://dl.doubtnut.com/l/_vSJK11tNWcZE


.

A. 

B. 

C. 

D. cannot be computed

Answer: b

Watch Video Solution

m(.235 U) = 235.439u, m(n) = 1.00866u, m(.94 Zr) = 93.9064u, m(.140 C

156MeV

208MeV

465MeV

30. A star initially has  deuterons. It produces energy via the

processes  and , where the

masses of the nuclei are 

 amu,  amu,  amu and 

 amu. If the average power radiated by the star is 

, the deuteron supply of the star is exhausted in a time of the

order of

1040

.2
1 H +2

1 H →3
1 H + p .2

1 H +3
1 H →4

2 He + n

m(.2 H) = 2.014 m(p) = 1.007 m(n) = 1.008

m(.4 He) = 4.001

1016W

https://dl.doubtnut.com/l/_vSJK11tNWcZE
https://dl.doubtnut.com/l/_BuDSxYDrHr7w


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

106s

108s

1012s

1016s

31. Two radioactive materials  and  have decay constants  and ,

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

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

(a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

X1 X2 10λ λ

X1 X2 1/e

1/10λ 1/11λ 11/10λ 1/9λ

1

10λ

1

10λ

(1)
1

10λ

1

9λ

https://dl.doubtnut.com/l/_BuDSxYDrHr7w
https://dl.doubtnut.com/l/_mdXcPer19OZF


Answer: d

Watch Video Solution

32. A radioactive substance is being produced at a constant rate of 200

muclei/s The decay constant of the substance is  After what tiem the

number of radioactive nuclie will become 100 ? Initially there are no

nuclei present.

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

1s− 1

1s

s
1

1n(2)

ln(2)s

2s

https://dl.doubtnut.com/l/_mdXcPer19OZF
https://dl.doubtnut.com/l/_J8zV9ru0Sihz


33. A radioactive isotope is being produced at a constant rate X Half-life

of the radioactive substance is Y After some time the number of

radiactive nuclie become constant The value of this constant is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

XY

ln(2)

XY

(XY )ln(2)

X

Y

34. A radioactive substance X decays into another radioactive substance Y

Initially only X was present.  and  are the disnttegration constants

of Xa nd Y  and  are the number of nuclie of X and Y at any time t.

Number of nuclei  will be maximum when

λx λyy

Nx Ny

Ny

https://dl.doubtnut.com/l/_R2z1zMB3CizY
https://dl.doubtnut.com/l/_mmg1f2mfLY7v


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

Ny

Nx − Ny = − λy
λy

λx

Ny

Nx − Ny = − λy

λy

λx

λyNy = λxNx

λyNx = λxNy

35. There are two radioactive nuclei A and B A is an alpha emitter and B a

beta emitter. Their disintegration constants are in the ratio of atoms of A

and B at any time t so that probilities of getting alpha and beta particles

are same at that instant?

A. 

B. 

C. 

2: 1

1: 2

e

https://dl.doubtnut.com/l/_mmg1f2mfLY7v
https://dl.doubtnut.com/l/_Or5Aqdq20s9g


D. 

Answer: a

Watch Video Solution

re _ (1)

36. Half-life of a radioactive sunstance A is two times the half-life of

another radioactive substance B Intilally the number of nuclie of A and B

are  and  respectively After three half lives of A number of nuclie of

bothe equal. Then the ratio  is

A. 

B. 

C. `1//3

D. 

Answer: b

Watch Video Solution

NA NB

NA /NB

1/4

1/8

1/6

https://dl.doubtnut.com/l/_Or5Aqdq20s9g
https://dl.doubtnut.com/l/_mGtxklSbyEeK


37. There are two radioactive sunstances A and B Decay constant of B is

two times that of A Intially bothe have equal number of nuclei. After n

half lives of A rate of disintegration of both are equla. The value of n is

A. 

B. 

C. 

D. All of the above

Answer: a

Watch Video Solution

1

2

4

38. A radioactive ncleus A �naly transforms into a stable nucleus. B Then A

and B can be

A. isobars

B. isotones

https://dl.doubtnut.com/l/_d2ubzfj570AN
https://dl.doubtnut.com/l/_Cr6DxLplgwkr


C. isotopes

D. none of these

Answer: c

Watch Video Solution

39. If  changes to  by a series of  and  decays, the number

of  and  decays undergone is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

92U
238

85At
210

α β

α β

7 and 5

7 and 7

5 and 7

7 and 9

https://dl.doubtnut.com/l/_Cr6DxLplgwkr
https://dl.doubtnut.com/l/_yGNiC5bGTBud
https://dl.doubtnut.com/l/_eLJ22Sf7BdTl


40. Number jof nuclei of radioactive substance at time t=0 are 1000 and

9000 at time t=2 s. Then number of nuclie at time t=4 s will be

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

800

810

790

700

41. A rodiactive nucleus is being produced at a constant rate  per

second Its decay constant is  If  are the number of nuclie at tieme t=O

then, maximum number of nuclei possible are

A. 

B. 

α

λ N0

α

λ

N0α

λ

https://dl.doubtnut.com/l/_eLJ22Sf7BdTl
https://dl.doubtnut.com/l/_OLlRznZaBwXv


C. 

D. 

Answer: a

Watch Video Solution

N0

λ

α + N0

42. In a sample of radioactive material , what fraction of the initial

number of active nuclei will remain undisintegrated after half of the half

life of the sample ?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

1

√2

1

2√2

1

4

1

√2 − 1

https://dl.doubtnut.com/l/_OLlRznZaBwXv
https://dl.doubtnut.com/l/_VZsMCogRdtBX


43. The activity of a radioactive substance is  at time  jand  at time

 its decay constant is  Then

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

R1 t1 R2

t2( > t1) λ

R1t1

R2 = R1e
λ ( t1 − t2 )

R1 − R2

t2 − t1 = cons tan t

R2 = R1e
λ ( t2 − t1 )

44. The activity of a radioactive susbtance is  at time  and  at time 

(>t1). its decay constant is λ. Then, number of atoms decayed between

time interval  and  are

A. 

R1 t1 R2

t2

t1 t2

(R1R2)
ln(2)

λ

https://dl.doubtnut.com/l/_VZsMCogRdtBX
https://dl.doubtnut.com/l/_lbuPcTouvBmn
https://dl.doubtnut.com/l/_3rrERxwGFR5h


B. 

C. 

D. 

Answer: d

Watch Video Solution

R1e
−λt2 − R2e

−λt2

λ(R1 − R2)

( )
R1 − R2

λ

45. The ratio of molecules mass of two radiactive substances is  and the

ratio of their decay constant is  Then the ratio of their intial activity per

mol will be

A. 

B. 

C. 

D. 

Answer: c

3

2
4
3

2

8

9

4
3

9

8

https://dl.doubtnut.com/l/_3rrERxwGFR5h
https://dl.doubtnut.com/l/_4aHo8tsQD2cU


Watch Video Solution

46.  atoms of a radioactive element emit  "beta" particles per second

The decay constant of the element is (in

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

N1 N2

s− 1)

N1

N2

N2

N1

N1 ln(2)

N2 ln(2)

47. The binding energies of nuclei X and Y are  and  respectivley .

Two atoms of X fuse to give one atom of Y and an energy Q is released.

Then

E1 E2

https://dl.doubtnut.com/l/_4aHo8tsQD2cU
https://dl.doubtnut.com/l/_hXpdNMIXmyx0
https://dl.doubtnut.com/l/_dFYiMPn6ed0G


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

Q = 2E1 − E2

Q = 2E2 − 2E1

Q < 2E1 − E2

Q > 2E2 − 2E1

48. Binding energy per nucleon of  and  are 1.1 MeV and 

respectively Energy realsed in the process  is

A. 20.8 MeV

B. 16.6MeV

C. 25.2MeV

D. 23.6MeV

Answer: d

1H
2

2He2
7.0

1H
2

+ 1He4

https://dl.doubtnut.com/l/_dFYiMPn6ed0G
https://dl.doubtnut.com/l/_yqgsClEqjFxI


Watch Video Solution

49.  absorbs a neutron. The product emits an electron. This

product further emits an electron. The result is

A. 

B. 

C. 

D. .

Answer: a

Watch Video Solution

.92 U
238

.94 Pu
239

.90 Pu
239

.93 Pu
237

_ (94)Pu237

50. The activity of a radioative element decreases to one third of the

original activity  in a period of nine years. After a further 1apse of nine

years, its activity will be

I0

https://dl.doubtnut.com/l/_yqgsClEqjFxI
https://dl.doubtnut.com/l/_yVonZXmiV5Q7
https://dl.doubtnut.com/l/_WxBg8rwMGQKc


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

I0

I0
2

3

I0

9

I0

6

51. The half-life of a radioactive decay is x times its mean life. The value of

zx is

A. 

B. 

C. 

D. 

Answer: b

0.3010

0.6930

0.6020

1

0.6930

https://dl.doubtnut.com/l/_WxBg8rwMGQKc
https://dl.doubtnut.com/l/_rDngsbvCyzDQ


Watch Video Solution

52. Neutron decay in the free space is given follows: 

  

Then, the parenthesis represents

A. photon

B. graviton

C. neutrino

D. antineutrino

Answer: d

Watch Video Solution

.0 n
1 → .1 H

1 + .0
−e + []

53. A nucleus  emits an -particel. The resultant nucleus emits a 

particle. The respective atomic and mass numbers of the �nal nucleus will

be

.AZ X α β +

https://dl.doubtnut.com/l/_rDngsbvCyzDQ
https://dl.doubtnut.com/l/_GviPMGrAzXJ1
https://dl.doubtnut.com/l/_MJy2uXCjVB7P


A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

Z − 3, A − 4

Z − 1, A − 4

Z − 2, A − 4

Z, A − 2

54. Certain radioactive substance reduces to 25% of its value in 16 days.

Its half-life is

A. 

B. 

C. 

D. 

Answer: b

32days

8days

64days

28days

https://dl.doubtnut.com/l/_MJy2uXCjVB7P
https://dl.doubtnut.com/l/_xDSlI1mFbAqB


Watch Video Solution

55. What is the age of an ancient wooden piece if it is known that the

speci�c activity of  nuclide in it amouts to  of that in fresh trees?

Given: the half of  nuclide is  and  .

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

C 14 3/5

C 5570years loge(5/3) = 0.5

1000years

2000years

3000years

4000years

56. A helium atom, a hydrogen atom and a neutron have mases of

 and  (uni�ed atomic mass units), respectively.4.003u, 1.008u 1.009u

https://dl.doubtnut.com/l/_xDSlI1mFbAqB
https://dl.doubtnut.com/l/_iLsKqH3bQzWl
https://dl.doubtnut.com/l/_46pLekhGbD0w


Assuming that hydogen atoms and neutrons can be fuse to from helium,

what is the binding energy of a helium nucleus?

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

2.01u

3.031u

1.017u

0.031u

57. A certain radioactive element has half-life of  days. The fraction of

material that decays in days is

A. 

B. 

C. 

4

2

1/2

1/(√2)

(√2)

https://dl.doubtnut.com/l/_46pLekhGbD0w
https://dl.doubtnut.com/l/_hJ4u62u1fLde


D. 

Answer: d

Watch Video Solution

(√2) − 1/(√2)

58. In the disintegration series 

 the values of  and , respectively, will be

A.  , 

B.  , 

C.  , 

D.  , 

Answer: d

Watch Video Solution

.238
92 U

→
α X

−−→
β − .A

Z
Y Z A

92 326

88 230

90 234

91 234

https://dl.doubtnut.com/l/_hJ4u62u1fLde
https://dl.doubtnut.com/l/_LLQ3RMFXf5Vr


59. Atomic mass number of an element is  and its atomic number is .

The end product of this radiaoctive element is an isotope of lead (atomic

mass  and atomic number .) The number of -and  -particles

emitted are.

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

232 90

208 82 α β

6, 3

6, 4

5, 5

4, 6

60. The initial activity of a certain radioactive iostope was measured as

 counts . Given that the only activity measured was due to

this isotaope and that its activity after  was  counts , its

half-life, in hours, is nearest to [Given ].

16000 min . − 1

12h 2100 min . − 1

loge(7.2) = 2

https://dl.doubtnut.com/l/_VaqXTXq6sEoB
https://dl.doubtnut.com/l/_LskRyL6trvAo


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

9.0

6.0

4.0

3.0

61. The minimum frequency of a -ray that causes a deutron to

disintegrate into a poton and a neutron is

.

A. 

B. 

C. 

D. 

γ

(md = 2.0141amu, mp = 1.0078amu, mn = 1.0087amu. )

2.7 × 1020Hz

5.4 × 1020Hz

10.8 × 1020Hz

21.6 × 1020Hz

https://dl.doubtnut.com/l/_LskRyL6trvAo
https://dl.doubtnut.com/l/_446oKbiSAPRD


Answer: b

Watch Video Solution

62. The �ssion of a heavy nucleus gives, in general, two smaller nuclei, two

or three neutrons, some particles and some radiation. It is

always true that the nuclei produced.

A. have a total rest-mass that is greater than that of the original

nucleus

B. have large kinetic energies that carry o� the greater part of the

energy released

C. travel in exactly oppsite directions

D. have neutron-to-proton ratios that are too low for stabitity

Answer: b

Watch Video Solution

β − γ −

https://dl.doubtnut.com/l/_446oKbiSAPRD
https://dl.doubtnut.com/l/_NBupRuHDf8Gk


63. The activity of a radioactive sample is  curie, and its half-life is

. Its activity after  will be

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

1.6

2.5days 10days

0.8curie

0.4curie

0.1curie

0.16curie

64. The rest mass of the deutron  H is equivalent ot an energy of 1876

MeV the rest mass of a proton is equivalent to 939 MeV and that of a

neutrom is 940 MeV A deuteron may disintegrate to proton and neutron

if it :

A. emits an X-ray photon of energy 

.2
1

2MeV

https://dl.doubtnut.com/l/_rf5TpfY0qgii
https://dl.doubtnut.com/l/_2uFtBCT0G4xH


B. captures an X-ray photon of energy 

C. emits an X-ray photon of energy 

D. captures an X-ray photon of energy 

Answer: d

Watch Video Solution

2MeV

3MeV

3MeV

65. A newly prepared radioactive nuclide has a decay constant  of

. What is the approximate half-life of the nuclide?

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

λ

10− 6s− 1

1hour

1day

1week

1month

https://dl.doubtnut.com/l/_2uFtBCT0G4xH
https://dl.doubtnut.com/l/_MUjNX69KFgNG


66. The half-life of a certain radioactive isotope is .What fraction of a

sample would ramain after ?

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

32h

16h

0.25

0.71

0.29

0.75

67. Samples of two radioactive nuclides,  and , each have equal activity

 at time . X has a half-life of  and  a half-life of .

The samples are mixed together. What will be the total activity of the

mixture at  years?

X Y

A t = 0 24years Y 16years

t = 48

https://dl.doubtnut.com/l/_MUjNX69KFgNG
https://dl.doubtnut.com/l/_1uZ6zMvweFiv
https://dl.doubtnut.com/l/_DrHQqMhQNSyA


A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

A0
1

2

A0
1

4

A0
3

16

A0
3

8

68. 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. 

B. 

C. 

D. 

10g t = 0

1.35g

2.50g

3.70g

6.30g

https://dl.doubtnut.com/l/_DrHQqMhQNSyA
https://dl.doubtnut.com/l/_K6InVZWc7D5v


Answer: a

Watch Video Solution

69. In the case of thorium , we obtain an isotope

of lead  after some radioactive disintegrations.

The number of - and -particles emitted are, respectively,

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

(A = 232 and Z = 90)

(A = 208 and Z = 82)

α β

α = 3, β = 3

α = 6, β = 4

α = 6, β = 0

α = 4, β = 6

https://dl.doubtnut.com/l/_K6InVZWc7D5v
https://dl.doubtnut.com/l/_OZJzuAuhRY0B


70. After an interval of one day ,  initial amount of a radioactive

material remains in a sample. Then, its half-life is .

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

1/16th

6h

12h

1.5h

3h

71. The half-life of  is . The time taken for the activity of a

sample of  to decay to  of its initial value is

A. 

B. 

C. 

.215 At 100μs

.215 At th
1

16

400μs

6.3μs

40μs

https://dl.doubtnut.com/l/_nG6wCbNoqCd4
https://dl.doubtnut.com/l/_ygy36w4HcwcS


D. 

Answer: a

Watch Video Solution

300μs

72. A stationary thorium nucleus  emits an alpha

particle with kinetic energy . What is the kinetic energy of the recoiling

nucleus

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

(A = 200, Z = 90)

Eα

Eα

108

Eα

110

Eα

55

Eα

54

https://dl.doubtnut.com/l/_ygy36w4HcwcS
https://dl.doubtnut.com/l/_imXx4Bl84Ci0
https://dl.doubtnut.com/l/_YVAk3uxO8GgK


73. The fraction of a radioactive material which reamins active after time t

is . The fraction which remains active after time  will be .

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

9/16 t/2

4
5

7
8

3

5

3

4

74. The radioactive decay rate of a radioactive element is found to be 

disintegration per second at a certain time . If the half life of the element

is one second , the decay rate after one second is?

A. 

B. 

103

500s− 1

1000s− 1

https://dl.doubtnut.com/l/_YVAk3uxO8GgK
https://dl.doubtnut.com/l/_QzgMfrUthNEg


C. 

D. 

Answer: a

Watch Video Solution

250s− 1

2000s− 1

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

after 5 half-lives will be .

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

31 %

3.125 %

0.3 %

1 %

https://dl.doubtnut.com/l/_QzgMfrUthNEg
https://dl.doubtnut.com/l/_jLvQKbumyYPq
https://dl.doubtnut.com/l/_PthXqX1SdUFj


76.  decays with a half-life of  years, the decay series

eventually ending at , which is stable.  rock sample analysis

shows that the ratio of the number of atoms of  to  is

0.0058. Assuming that all the  is produced by the decay of 

and that all other half-lives on the chain are negligible, the age of the

rock sample is .

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

.238 U 4.5 × 109

.206 Pb A

.206 Pb .238 U

.206 Pb .238 U

(ln 1.0058 = 5.78 × 10− 3)

38 × 108years

38 × 106years

19 × 108years

19 × 106years

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

scheme. 

https://dl.doubtnut.com/l/_PthXqX1SdUFj
https://dl.doubtnut.com/l/_nPiC5o5rBgry


  

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

what are these numbers for .

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

A
α

−−→ A1

β −

−−→ A2
α

−−→ A3

γ

−−→ A4

A 180 72

A4

172 and 69

174 and 70

176 and 69

176 and 70

78. If  of a radioactive substance decays in every 5 year, then the

percentage of the substance that will have decaed in  will be .

A. 

B. 

C. 

10 %

20years

40 %

50 %

65.6 %

https://dl.doubtnut.com/l/_nPiC5o5rBgry
https://dl.doubtnut.com/l/_T32K7nfHdnfy


D. 

Answer: d

Watch Video Solution

34.4 %

79. Stationary nucleus  decays by a emission generating a total

kinetic energy T: 

  

What is the kinetic energy of the -particle?

A. Slightly less than 

B. 

C. Slightly less than T

D. Slightly greater than T

Answer: c

Watch Video Solution

.238
92 U

.238
92 U → .234

90 Th + .4
2 α

α

T /2

T /2

https://dl.doubtnut.com/l/_T32K7nfHdnfy
https://dl.doubtnut.com/l/_0MYd1GzCi3Po


80. The activity of a radioactive elemment decreses to oen-third of the

original activity  in a period of  years. After a further lapse of  years,

its acticity will be

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

A0 9 9

I0

(2/3)I0

(I0 /9)

(I0 /6)

81. The half-life period of RaB  is . The mass of one

curie of RaB is

A. 

B. 

(.82 Pb
214) 26.8 min

3.71 × 1010g

3.71 × 10− 10g

https://dl.doubtnut.com/l/_Ty1hB7BoU7Pp
https://dl.doubtnut.com/l/_jCYpp84hu4km


C. 

D. 

Answer: d

Watch Video Solution

8.61 × 1010g

3.064 × 10− 8g

82. A  photon produces an electron-positron pair in the

vincinity of a heavy nucleus. Rest energy of electron is . sIf they

have the same kinetic energies, the energy of each paricles is nearly

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

5 × 10− 4Å

0.511MeV

1.2MeV

12MeV

120MeV

1200MeV

https://dl.doubtnut.com/l/_jCYpp84hu4km
https://dl.doubtnut.com/l/_yFx7R5bUg1PW


83. 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

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

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

6h

12h

24h

128h

84. Uranium ores contain one radium atom for every 

uranium  atoms. Calculate the half-life of  is  years 

 is a decay product of .

A. 

−226 2.8 × 106

−238 .88 Ra
226 1600

(.88 Ra
226 .92 U

238)

1.75 × 103years

https://dl.doubtnut.com/l/_yFx7R5bUg1PW
https://dl.doubtnut.com/l/_29zhvhJRm3VY
https://dl.doubtnut.com/l/_wrQqLlrSuey8


B. 

C. 

D. 

Answer: c

Watch Video Solution

1600 × years
238

92

4.5 × 109years

1600 × 238years

85. Plutonium has atomic mass  and a decay constant equal to

. The number of -particles emitted per second by 

plutonium is 

(Avogadro's constant = ).

A. 

B. 

C. 

D. 

210

5.8 × 10− 8s− 1 α 1mg

6.0 × 1023

1.7 × 109

1.7 × 1011

2.9 × 1011

3.4 × 109

https://dl.doubtnut.com/l/_wrQqLlrSuey8
https://dl.doubtnut.com/l/_6Y80JCDsnUMb


Answer: b

Watch Video Solution

86. At any instant, the ratio of the amount of radioactive substance is 2 :

1. If their half-lives be respectively, 12 h and 16 h then after 2 days, what

will be the ratio of the substances?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

1: 01

2: 01

1: 2

1: 4

https://dl.doubtnut.com/l/_6Y80JCDsnUMb
https://dl.doubtnut.com/l/_fk4tCNL4yk6P


87. 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

88. 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: 16

https://dl.doubtnut.com/l/_cCCDcGXQkzho
https://dl.doubtnut.com/l/_8FouHmSpO10O


B. 

C. 

D. 

Answer: c

Watch Video Solution

4: 1

1: 4

1: 1

89. A radioactive nucleus can decay by two di�ernet processess. The mean

value period for the �rst process is  and that the second process is 

.The e�ective mean value period for the two processes is .

A. 

B. 

C. 

D. 

Answer: d

t1 t2

t1 + t2

2

t1 + t2

√t1t2

t1 + t2

t1 + t2

https://dl.doubtnut.com/l/_8FouHmSpO10O
https://dl.doubtnut.com/l/_o8sPNgznVr5k


Watch Video Solution

90. The half-life of radium is  and its atomic weight is . The

number of atoms that will decay from its  sample per second will be .

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

1620years 226

1g

3.6 × 1010

3.6 × 1012

3.1 × 1015

31.1 × 1015

91. The nuclear radius of a nucelus with nucleon number  is

. Then, the nuclear radius of a nucleus with nucleon number 

 is .

16

3 × 10− 15m

128

https://dl.doubtnut.com/l/_o8sPNgznVr5k
https://dl.doubtnut.com/l/_TwHFNV7niz5q
https://dl.doubtnut.com/l/_r2Vg5V9RWeht


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

3 × 10− 15m

1.5 × 10− 15m

6 × 10− 15m

4.5 × 10− 15m

92. The nuclear radius of  is . If an atomic mass unit is 

, then the nuclear density is approximately.

A. 

B. 

C. 

D. 

Answer: b

.8 O
16 3 × 10− 15m

1.67 × 10− 27kg

2.35 × 1017gcm− 3

2.35 × 1017kgm− 3

2.35 × 1017gm− 3

2.35 × 1017kgmm− 3

https://dl.doubtnut.com/l/_r2Vg5V9RWeht
https://dl.doubtnut.com/l/_kbnD8UIY6q4P


Watch Video Solution

93. What would be the energy required to dissociate completely  of 

 into its constituent, particles? Given: Mass of proton 

, 

Mass of neutron ,  

Mass of , (Take ).

A. 

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

1g

Ca − 40

= 1.00866amu

= 1.00866amu

Ca − 40 = 39.97454amu 1amu = 931MeV

4.813 × 1024MeV

4.813 × 1024eV

4.813 × 1023MeV

94. In �ssion,the percentage of mass converted into energy is about

https://dl.doubtnut.com/l/_kbnD8UIY6q4P
https://dl.doubtnut.com/l/_UmjN63WNQUkz
https://dl.doubtnut.com/l/_ivmBAU039a1F


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

94 %

1 %

0.1 %

0.01 %

95. In the nuclear raction  if the mass of

the deuterium atom , mass of  atom 

, and mass of neutron , then the 

value of the reaction is nearly .

A. 

B. 

C. 

D. 

.1 H
2 + .1 H

2 → .2 He3 + .0 n
1

= 2.014741amu .2 He3

= 3.016977amu = 1.008987amu Q

0.00352MeV

3.27MeV

0.82MeV

2.45MeV

https://dl.doubtnut.com/l/_ivmBAU039a1F
https://dl.doubtnut.com/l/_pZ1DDfekP6tO


Answer: b

Watch Video Solution

96. 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 :

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

1H
2

+ 1H
2

→ 2He4

1H
2

0.001g

0.1g

10.0g

1000g

https://dl.doubtnut.com/l/_pZ1DDfekP6tO
https://dl.doubtnut.com/l/_2NC9xSqCGhTz


97. Assuming that about 200g MeV energy is released per �ssion of

 nuclei. What would be the mass of  consumed per day in the

�ssion of reactor of power 1 MW approximately?

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

92U
235 U 235

10− 2g

1g

100g

10, 000g

98. If mass of , mass of ,

and mass of neutron , then the energy required to

remove one neutron from the nucleus of  is nearly about.

A. 

U 235 = 235.12142a. m. u. U 236 = 236.1205aμ

= 1.008665amu

U 236

75MeV

https://dl.doubtnut.com/l/_SooBFIfWYZ4u
https://dl.doubtnut.com/l/_ERzaVArv1NoY


B. 

C. 

D. zero

Answer: b

Watch Video Solution

6.5MeV

1eV

99. Binding energy per nucleon of  and  are 1.1 MeV and 

respectively Energy realsed in the process  is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

1H
2

2He2
7.0

1H
2

+ 1He4

13.9MeV

26.9MeV

23.9MeV

19.2MeV

https://dl.doubtnut.com/l/_ERzaVArv1NoY
https://dl.doubtnut.com/l/_5AFmZlA4Ev69


100. in the fusion reaction  are masses of

deuteron and neutron expressed in amu are 2.015, 3.017 and 1.0009,

respectively , if 1 kg of deuterium undergoes complete fusion , then �nd

the amount of total energy released . 

1 amu = 931.5 ME V/ .

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

1H
2 + 1H

2 → 2He3 + 0N
1,

c2

≈ 6.02 × 1013J

≈ 5.6 × 1013J

≈ 9.0 × 1013J

≈ 0.9 × 1013J

101. The half-life of radium is . In how many years will  of pure

radium be reduced to one centigram?

1500years 1g

https://dl.doubtnut.com/l/_5AFmZlA4Ev69
https://dl.doubtnut.com/l/_7ZThImhrGTxG
https://dl.doubtnut.com/l/_pcud8LC6alnn


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

3.927 × 102years

9.927 × 102years

99.927 × 102years

0.927 × 102years

102. The compound unstabel nucleus  often decays in accordance

with the following reaction 

 + other particles  

During the reaction, the uranium nucleus ''�ssions'' (splits) into the two

smaller nuceli have higher nuclear binding energy per nucleon (although

the lighter nuclei have lower total nuclear binding energies, because they

contain fewer nucleons). 

Inside a nucleus, the nucleons (protonsa and neutrons)attract each other

with a ''strong nuclear'' force. All neutrons exert approxiamtely the same

.236
92 U

.236
92 U → .140

54 Xe + .94
38 Sr

https://dl.doubtnut.com/l/_pcud8LC6alnn
https://dl.doubtnut.com/l/_bSbwijMucSlk


strong nuclear force on each other. This force holds the nuclear are very

close together at intranuclear distances. 

A proton and a neutron are both shot at  toward a 

nucleus. Which particle, if either, is more likely to be absorbed by the

nucleus?

A. The proton

B. The neutron

C. Both particles are about equally likely to be absorbed,.

D. Neither particle will be absorbed.

Answer: b

Watch Video Solution

100ms− 1 .12
6 C

103. A container is �lled with a radioactive substance for which the half-

life is  . A week later, when the container is opened, it contains  of

the substance. Approximately how many grams of the substance were

initally placed in the container ?

2days 5g

https://dl.doubtnut.com/l/_bSbwijMucSlk
https://dl.doubtnut.com/l/_8QwkELJd8ZBZ


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

40

60

80

100

104. The half - life ofI ^ (131) I^(131) t =

0` , we can assert that

A. no nucleus will decay before 

B. no nucleus will decay before 

C. all nucleus will decay before 

D. a given nucleus may decay at any tiem after  .

Answer: d

is8days. Givenasamp ≤ of attime

t = 4days

t = 8days

t = 16days

t = 0

https://dl.doubtnut.com/l/_8QwkELJd8ZBZ
https://dl.doubtnut.com/l/_0Y2VQwXnlPNF


Watch Video Solution

105. When an atom undergoes  decay

A. a neutron changes into a proton

B. a proton changes into a neutron

C. a neutron changes into an antiproton

D. a proton changes into an antineutron

Answer: b

Watch Video Solution

β¯

106. The nucleus of the deuterium atom, called the deuteron, consists of a

proton and a neutron. Calculate the deutron's binding energy, given

atomic mass, i.e., the mass of a deuterium nucleus plus an electron is

measured to be .2.014102u

https://dl.doubtnut.com/l/_0Y2VQwXnlPNF
https://dl.doubtnut.com/l/_on5r3Gs3EmWO
https://dl.doubtnut.com/l/_fCS3YARvMuM4


A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

0.002388MeV

2.014102MeV

2.16490MeV

2.224MeV

107. The compound unstabel nucleus  often decays in accordance

with the following reaction 

 other particles  

During the reaction, the uranium nucleus ''�ssions'' (splits) into the two

smaller nuceli have higher nuclear binding energy per nucleon (although

the lighter nuclei have lower total nuclear binding energies, because they

contain fewer nucleons). 

Inside a nucleus, the nucleons (protonsa and neutrons)attract each other

with a ''strong nuclear'' force. All neutrons exert approxiamtely the same

.236
92 U

_ (92)236
U → .140

54 Xe +94
38 Sr +

https://dl.doubtnut.com/l/_fCS3YARvMuM4
https://dl.doubtnut.com/l/_OA70ztsP5Ma8


strong nuclear force on each other. This force holds the nuclear are very

close together at intranuclear distances. 

In the nuclear reaction presented above, the ''other particles'' might be .

A. An alpha particle, which consists of two protons and two neutrons

B. two protons

C. one proton and one neutron

D. two neutrons

Answer: d

Watch Video Solution

108. The compound unstabel nucleus  often decays in accordance

with the following reaction 

 + other particles  

During the reaction, the uranium nucleus ''�ssions'' (splits) into the two

smaller nuceli have higher nuclear binding energy per nucleon (although

the lighter nuclei have lower total nuclear binding energies, because they

.236
92 U

.236
92 U → .140

54 Xe + .94
38 Sr

https://dl.doubtnut.com/l/_OA70ztsP5Ma8
https://dl.doubtnut.com/l/_uM2XyLGz1Ftu


contain fewer nucleons). 

Inside a nucleus, the nucleons (protons and neutrons)attract each other

with a ''strong nuclear'' force. All neutrons exert approxiamtely the same

strong nuclear force on each other. This force holds the nuclear are very

close together at intranuclear distances. 

Why is a  nucleus more stable than a  nucleus?

A. The strong nuclear force is larger when the neutron to proton ratio

is higher.

B. The laws of nuclear physics forbid a nucleus from contaning more

protons than neutrons.

C. Forces other than the strong nuclear force make the lithium

nulceus less stable.

D. none of these

Answer: c

Watch Video Solution

.4
2 He .4

3 Li

https://dl.doubtnut.com/l/_uM2XyLGz1Ftu
https://dl.doubtnut.com/l/_yn9YxM6oACpQ


109. What is the power output of a  reactor if it is takes  days to

use up  of fuel, and if each �ssion gives  of usable energy ?.

A.  megawatt

B.  megawatt

C.  megawatt

D.  megawatt

Answer: b

Watch Video Solution

.92 U
235 30

2kg 185MeV

45

58.46

72

92

110. Consider the reaction . Mass of the

deuterium atom . Mass of helium atom . This is a

nuclear………reaction in which the energy Q released is…………MeV.

A. 

B. 

_ 12H +2
1 H =4

2 He + Q

= 2.0141u = 4.0024u

12

6

https://dl.doubtnut.com/l/_yn9YxM6oACpQ
https://dl.doubtnut.com/l/_GOKE22GpiOVO


C. 

D. 

Answer: c

Watch Video Solution

24

48

111. A radioactive nuclide is produced at the constant rate of n per second

(say, by bombarding a target with neutrons). The expected number  of

nuclei in existence  s after the number is  is given by

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

N

t N0

N = N0e
−λt

N = N0e
−λt

N = + (N0 − )e−λtn

λ

n

λ

N = + (N0 + )e−λtn

λ

n

λ

https://dl.doubtnut.com/l/_GOKE22GpiOVO
https://dl.doubtnut.com/l/_MyWclSjwcXzO


112. A radioactive sample undergoes decay as per the following gragp. At

time , the number of undecayed nuclei is . Calculate the number

of nuclei left after . 

.

A. 

B. 

C. 

D. 

t = 0 N0

1h

N0 /e8

N0 /e10

N0 /e12

N0 /e14

https://dl.doubtnut.com/l/_MyWclSjwcXzO
https://dl.doubtnut.com/l/_jBxvO90o8d7J


Answer: c

Watch Video Solution

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

is  The energy required to remove a neutron from  is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

C 12 7.68MeV C 13

7.5MeV C 13

5.49MeV

8.46MeV

9.45MeV

15.49MeV

114. A radio nuclide  with decay constant  transforms into a radio

nuclide  with decay constant . Assuming that at the initial moment,

A1 λ1

A2 λ2

https://dl.doubtnut.com/l/_jBxvO90o8d7J
https://dl.doubtnut.com/l/_JwokY2aHHn3Z
https://dl.doubtnut.com/l/_ICz5XY3JzfVm


the preparation contained only the radio nuclide   

(a) Find the equation decribing accumulation of radio nuclide  with

time. (b) Find the time interval after which the activity of radio nuclide 

reaches its maximum value.

A. 

B. 

C. 

D. none of these

Answer: d

Watch Video Solution

A1

A2

A2

ln(λ2 /λ1)

λ2 − λ1

ln(λ2 /λ1)

λ2 − λ1

ln(λ2 − λ1)

115. A radioiostope  has a half-life of . Find the number of nuclei in

the sample (if initially there are  isotopes which are falling from rest

from a height of  ) when it is at a height of  from refrence

plane.

X 10s

1000

3000m 1000m

https://dl.doubtnut.com/l/_ICz5XY3JzfVm
https://dl.doubtnut.com/l/_lRjEjuLj91IU


A. 

B. 2

C. 

D. 

Answer: b

Watch Video Solution

50

50

29

100

116. In the nuclear raction given by  the

nucleus X is

A. nitrogen of mass 16

B. nitrogen of mass 17

C. oxygen of mass 16

D. oxygen of mass 17

Answer: d

.2 He4 + .7 N
14 → .1 H

1 + X

https://dl.doubtnut.com/l/_lRjEjuLj91IU
https://dl.doubtnut.com/l/_P9Dih4kUMq5A


Watch Video Solution

117. A stationary nucleus of mass  amu emits a gamma photon. The

energy of the emitted photon is . The recoil energy of the nucleus

is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

24

7MeV

2.2

1.1

3.1

22

118. There are n number of radioactive nuclei in a sample that undergoes

beta decay. If from the sample,  number of -particels are emitted every

, then half-life of nuclei is .

n' β

2s

https://dl.doubtnut.com/l/_P9Dih4kUMq5A
https://dl.doubtnut.com/l/_L4l12SeUZFI6
https://dl.doubtnut.com/l/_szGaSAaGgehU


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

n' /2

0.693 × (2n/n' )

0.6931n(2n/n' )

0.693 × (n/n' )

119. The luminous dials of watches are usually made by mixing a zinc

sulphide phosphor with an -particles emitter. The mass of radium (mass

number )that is needed to produce an

average of  alpha`-particles per second for this purpose is

A. 

B. 

C. 

D. 

α

226, half − l if e1620years

10

2.77mg

2.77g

2.77 × 10− 23g

2.77 × 10− 13kg

https://dl.doubtnut.com/l/_szGaSAaGgehU
https://dl.doubtnut.com/l/_UwGRgjTYXjOa


Answer: d

Watch Video Solution

120. The following deutruim reactions and corresponding raction

energies are found to occur. S

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

0.5eV

0.5MeV

0.05MeV

0.05eV

121. A neutron of energy 1 MeV and mass  kg passes a proton

at such a distance that the angular momentum of the neutron relative to

1.6 × 10− 27

https://dl.doubtnut.com/l/_UwGRgjTYXjOa
https://dl.doubtnut.com/l/_BMVwiOJ0Eu5p
https://dl.doubtnut.com/l/_xRp3O8t6brVl


the proton approximately equals . The distance of closest

approach neglecting the interaction between particles is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

10− 33Js

0.44nm

0.44mm

0.44Å

44fm

122. Rank the following nuclei in order from largest to smallest value of

the binding energy per nucleon: 

(i) , (ii) , (iii) , (iv) , (v) .

A. 

B. 

C. 

.4
2 H _ (24)52

Cr .152
62 Sm .100

80 Hg .252
92 Cf

Ev > Eiv > E(iii) > Eii > Ei

Ei > Eii > E(iii) > Eiv > Ev

Eii > Eiii > E(iv) > Ev > Ei

https://dl.doubtnut.com/l/_xRp3O8t6brVl
https://dl.doubtnut.com/l/_Pc6TkWQt72dN


D. 

Answer: c

Watch Video Solution

Ei = Eii = E(iii) = Eiv = Ev

123. A nucelus with atomic number  and neutron number  undergoes

two decay processes. The result is a nucleus with atomic number 

and neutron . Which decay processes took place?

A. Two  decays

B. Two  decays

C. An  decay and a  decays

D. alpha beta^(+)` decays

Answer: d

Watch Video Solution

Z N

Z − 3

N − 1

β¯

β +

α β¯

An decay and a

https://dl.doubtnut.com/l/_Pc6TkWQt72dN
https://dl.doubtnut.com/l/_ZzLvLCarVUmK
https://dl.doubtnut.com/l/_OCzbgmTnLcVx


124. Gold  undergoes  decay to an excited state of . If

the excited state decays by emission of a -photon with energy 

, the maximum kinetic energy of the electron emitted in the

decay is (This maximum occurs when the antineutrino has negligble

energy. The recoil enregy of the  nucleus can be ignored. The

masses of the neutral atoms in their ground states are  for

).

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

.198
79 Au β − .198

80 Hg

γ

0.412MeV

.198
80 Hg

197.968255u

.198
79 Hg

0.412MeV

1.371MeV

0.959MeV

1.473MeV

125. For a certain radioactive substance, it is observed that after , only

 of the original sample is left undeacyed. It follows that.

4h

6.25 %

https://dl.doubtnut.com/l/_OCzbgmTnLcVx
https://dl.doubtnut.com/l/_qs7fi1DkWXpf


A. the half-life of the sample is 

B. the mean life of the sample is 

C. the decay constant of the sample is 

D. after a further , the amount of the substance left over would by

only 0.39% of the original amount

Answer: a,b,c,d

Watch Video Solution

1h

h
1

1n2

1n(2)h− 1

4h

126. Mark out the coreect statemnet (s).

A. Higher binding energy per nucleon means the nucleus is more

stable.

B. If the binding energy of nucleus can be negative.

C. Binding energy of a nucleus can be negative.

D. Binding energy of a nucleus is always positive.

https://dl.doubtnut.com/l/_qs7fi1DkWXpf
https://dl.doubtnut.com/l/_f38GgFktTD3i


Answer: a,b,d

Watch Video Solution

127. Mark out the coreect statemnet (s).

A. In alpha decay,the energy released is shared between alpha particle

and daughter nulceus in the form of kinetic energy and share of

alpha particle is more than that of the daughter nucleus.

B. In beta decay,the energy released is in the form of kinetic energy of

beta particles.

C. In beta minus decay,the energy released is shared between electron

and antineutrino

D. In gamma decay,the energy released is in the form of energy carried

by photons termed as gamma rays.

Answer: a,c,d

https://dl.doubtnut.com/l/_f38GgFktTD3i
https://dl.doubtnut.com/l/_rWGP9RpP1lxW


Watch Video Solution

128. Mark out the coreect statemnet (s).

A. For an exothermic reaction, if  value is  and the  of

incident particcle is , then the totla  of products of

reaction is .

B. For an exothermic reaction, if  value is  and the KE of

incident particcle is , then the totla  of products of

reaction is .

C. For an endothermic reaction, if we give the energy equal  value

of reaction, then the reaction will be carried out.

D. For an exothermic reaction, the BE per nucleon of products should

be greater than the BE per nucleon of reactants.

Answer: a,d

Watch Video Solution

Q +12.56MeV KE

2.44MeV KE

15.00MeV

Q +12.56MeV

2.44MeV KE

12.56MeV

|Q|

https://dl.doubtnut.com/l/_rWGP9RpP1lxW
https://dl.doubtnut.com/l/_mw5ywixFkffX


129. Mark out the coreect statemnet (s).

A. In �ssion and fusion processes, the mass of reactant nuclide is

greater than the mass of product nuclide.

B. In �ssion process, BE per nucleon of reactant nucleide is less than

the binding energy per nucleon of product nucleide.

C. In fusion process, BE per nucleon of reactant nucleide is less than

the binding energy per nucleon of product nucleide.

D. In fusion process, BE per nucleon of reactant nucleide is greater

than the binding energy per nucleon of product nucleide.

Answer: a,b,c,

Watch Video Solution

https://dl.doubtnut.com/l/_mw5ywixFkffX
https://dl.doubtnut.com/l/_lfoIbseESLfA


130. During -decay (beta minus), the emission of antineutrino particle is

supported by which of the following statement (s)?

A. Angular momnetum conservation holds good in any nuclear raction

B. Linear momnetum conservation holds good in any nuclear raction

C. The KE of emitted -particel is varying conitnuously to a maximum

value.

D. none of these

Answer: a,b,c

Watch Video Solution

β

β

131. Two samples A and B of same radioactive nuclide are prepared.

Sample A has twice the initial activity of sample B. For this situation, mark

out the correct statement (s).

A. The half-lives of both the samples would be same.

https://dl.doubtnut.com/l/_9biC8Z5Ilnua
https://dl.doubtnut.com/l/_qv9EFLd20BYx


B. The half-lives of the samples are di�erent.

C. After each has passed through  half-lives, ratio of activity of  to

 is .

D. After each has passed through  half-lives, ratio of activity of  to

is .

Answer: a,c

Watch Video Solution

5 A

B 2: 1

5 A B

64: 1

132. The decay constant of a radioactive substance is .

Therefore,

A. nearly  of the radioactive substnce will decay in 

year.

B. half-life of the radioactive substance is  year

C. One-fourth of the radioactive substance will be left after 8 years

0.173year− 1

63 % (1/0.173)

(1/0.173)

https://dl.doubtnut.com/l/_qv9EFLd20BYx
https://dl.doubtnut.com/l/_1FXwYoPFHGFq


D. All of the above

Answer: a,c

Watch Video Solution

133. A nuclide  undergoes -decay and another nuclide  undergoed -

decay. Then,

A. All the -paricles emitted by A will have almost the same speed.

B. the -particles emitted by B will have widely di�erent speed.

C. the -particles emitted by B will have almost the same speed.

D. the -particles emitted by B may have almost the same speed.

Answer: a,d

Watch Video Solution

A α B β

α

α

β

β

https://dl.doubtnut.com/l/_1FXwYoPFHGFq
https://dl.doubtnut.com/l/_KoHSsyx08f6T


134. If A,Z and N denote the mass number , the atomic number and the

neutron number for a given nucleus, then which of the following

statement is incorrect ?

A. 

B. isobars have the same A but di�erent  and `N.

C. isotopes have the same  but di�erent  and .

D. isotopes have the same  but di�erent  and .

Answer: b,c,d

Watch Video Solution

N = Z + A

Z

Z N A

N A Z

135. It has been found that nuclides with  and  protons

or neutrons are exceptionally stable. These numbers are re�erd to as the

magic numbers and their existance has led to.

2, 8, 20, 50, 82, 126

https://dl.doubtnut.com/l/_vTqkf5RRiPXX
https://dl.doubtnut.com/l/_2IXHeZsm6R6X


A. the idea of periodictiy in nuclear properties similar to the

periodicity of chemical elements in periodic table

B. the so-called ''liquid drop model of the nucleus''

C. the so-called ''shell model of the nuclus''

D. have a conveninet exploanation of ''nuclear �ssion''

Answer: a,c

Watch Video Solution

136. The phenomenon of nuclear �ssion can be carried out both in a

controlled and in an incontrolled way. Out of the following, the correct

statements vis-à-vis these phenomens are:

A. The �ssion energy released per reaction is much more than

conventional nuclear reactions and one of the products of the

reaction is that very particle which initiates the reaction.

https://dl.doubtnut.com/l/_2IXHeZsm6R6X
https://dl.doubtnut.com/l/_ZrGsr5CyCSzq


B. It is the ''surface to valume'' ratio of the sample of nuclear fuel used

which determines whether or not the reaction would sustain itself

as a 'chain reaction''.

C. The ''control rods'' in a nuclear reactor must be made of a material

that absorbs neutorns e�ectively.

D. The energy released per �ssion as well as energy released per unit

mass of the fuel in nuclear �ssion are both greater than the

corresponding quantities for nuclear fusion.

Answer: a,b,c

Watch Video Solution

137. Choose the correct statements from the following:

A. Like other light nuclei, the .  nuclei also have a low value of

the binding energy per nucleon .

_ 2He4

https://dl.doubtnut.com/l/_ZrGsr5CyCSzq
https://dl.doubtnut.com/l/_5vrnF2uVlwet


B. The binding energy per nucleon decreases for nuclei with small as

well as large atomic number.

C. The energy requuired to remove one neutron from  to

transform it into the isotpes  is , which is the same as

the binding energy per nucleon of 

D. When two deuterium ncueli fuse together, they give rise to a

tritrium nucleus accompained by a release of energy.

Answer: d,c

Watch Video Solution

.3 Li
7

.3 Li
6 5.6MeV

.3 Li
6

138. It is observerd that only  of the original radioactive sample

remains undecayed after eight hours. Hence,

A. the half-life of that substance is 

B. the mean-life of the substance is 

0.39 %

1h

[1/(log 2)]h

https://dl.doubtnut.com/l/_5vrnF2uVlwet
https://dl.doubtnut.com/l/_1CLZsYANrkJw


C. decay constant of the substance is 

D. if the number of radioactive nuclei of the this substance at a given

instant is , then the number left after  would be 

Answer: a,b,c

Watch Video Solution

(log 2)h− 1

10 30 min 7.5

139. In a nuclear reactor.

A. the chain reaction is kept under control by rods of cadmium, which

reduces the rate

B. the thick concrete shield is used to slow down the speed of fast

neutrons

C. heavy water (or graphite )moderate the activity of the reactor

D. out of  and  natural uranium has less than  of 

Answer: a,d

U 238 U 235 1 % U 235

https://dl.doubtnut.com/l/_1CLZsYANrkJw
https://dl.doubtnut.com/l/_keS0CKotHR6T


Watch Video Solution

140. A radioactive sample has initial concentration  of nuclei. Then,

A. the number of undecayed nuclei present in the sample decays

exponentially with time

B. the activity (R ) of the sample at any instant is directly proportional

to the number of undecayed nuclei present in the sample at that

tiem

C. the number of decayed nuclei grows exponentially with time

D. the number of decayed nuclei grows lineraly with time

Answer: a,b

Watch Video Solution

N0

https://dl.doubtnut.com/l/_keS0CKotHR6T
https://dl.doubtnut.com/l/_3FUtJ5Jjg1Jy


141. An  nucleus is spherical and has a radius R and a volume 

.According to the empirical observation, the volume of the 

 nucleus assumed to be sphericla is  and radius is . Then

A. 

B. 

C. 

D. 

Answer: a,c

Watch Video Solution

O16

V = πR34
3

.54 X
128 V ' R'

V ' = 8V

V ' = 2V

R' = 2R

R' = 8R

142. Statement I:Heavy nuclides tend to have more number of neutrons

than protons. 

Staements II: In hevay nuclei, as there is coloumbic repulsion between

protons, so excess of neutrons are preferable:

Watch Video Solution

https://dl.doubtnut.com/l/_NL72e0TIo6aL
https://dl.doubtnut.com/l/_MexDdf9np45t


143. Staements I:  undergoes -decays, -decays (negative ) and 

-decays. As a result, the daughter product is . 

Staements II: In -decay, the mass number decreases by 4 unit and atomic

number decreases by  unit. In -decay (negative ), the mass number

remains unchanged and atomic number increases by  unit. In -decay,

mass number and atomic number remain unchanged.

Watch Video Solution

.z X
4 2α 2β β

2γ _ (z − 2)XA− 8

β

2 β β

1 γ

144. Staements I: The nucleus  is having atomic mass as well as its

mass number as . 

Staements II: Mass number of an element is an integer that speci�es an

isotopes and has no units, while atomic mass is generally not an integer.

Watch Video Solution

.A
Z
X

A

https://dl.doubtnut.com/l/_MexDdf9np45t
https://dl.doubtnut.com/l/_3DPz6iSaOF1O
https://dl.doubtnut.com/l/_g06nLtZcdjgv


145. Staements I: Light nuclei are most stable if N =Z, while heavy nuclei

are more stable if N  Z. (N  number of neutrons, Z  number of

protons) 

Staements II: As the number of protons increases in a nucleus, the

Coulomb's repulsive forece increases, which tends to break the nucleus

apart. So, to keep the nucleus apart. So, to keep the nucleus stable, more

number of neutrons are needed which are neutral in nature.

Watch Video Solution

> → →

146. Staements I: In alpha decay of di�erent radioactive nuclides, the

energy of alpha particles has been compared. It is found that as the

energy of alpha particle increases the half-life of the decay goes on

decreasing. 

Staements II: More is the energy in any decay process, more is the

probability of decaying the nuclide which leads to faster rate of decay.

Watch Video Solution

https://dl.doubtnut.com/l/_Y5YCRsrqFAYB
https://dl.doubtnut.com/l/_W5GfEzbl5400


147. Staements I: To determine the age of certain very old oragnic

samples, dating of the sample with radioactive isotpes having larger half-

life is a better choice than with radioactive isotopes having smaller half-

lives. 

Staements II: The activity of a radioactive sample having smaller half-life is

negligibly small after a very long time and hence makes it next to

impossible to get dtected.

Watch Video Solution

148. Staements I: The amount of energy required to remove an average

nucleon from di�erent nuclei having di�erent mass numbers is

approximately the same, while to remove an average electron from atoms

having di�erent mass numbers widely varying amounts of energies are

required. 

Staements II: Nucleon in a nucleus are bounded by short-range nuclear

force while elecrtons in an atom are bounded by lond-range Coulomb'

force.

https://dl.doubtnut.com/l/_785xtWqu9aFK
https://dl.doubtnut.com/l/_2GzZhU8KZmCq


Watch Video Solution

149. Statements I: The �ssion of a heavy nucleus is always accompanied

with the neutrons along with two product nuclei. 

Staements II: For a lighter stble nuclide, the  ratio has to be slightly

greater than 1.

Watch Video Solution

N

Z

150. Nuclei of a radioactive element  are being produced at a constant

rate  and this element decays to a stable nucleus  with a decay

constant  and half-life . At the time , there are nuclei of the

element .  

The number  of nuclei of  at time  is .

A. 

B. 

C. 

X

K Y

λ T1 / 2 t = 0 N0

X

NX X t = T1 / 2

K + λN0

2λ

(2λN0 − K)1

λ

[λN0 + ]
K

2

1

λ

https://dl.doubtnut.com/l/_2GzZhU8KZmCq
https://dl.doubtnut.com/l/_Vv6cTqofdtJ7
https://dl.doubtnut.com/l/_6YAzH6gG1toi


D. Data insu�ceint

Answer: a

Watch Video Solution

151. Nuclei of a radioactive element  are being produced at a constant

rate  and this element decays to a stable nucleus  with a decay

constant  and half-life . At the time , there are nuclei of the

element X. 

The number  of nuclei of  at time  is .

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

X

K Y

λ T1 / 3 t = 0 N0

NY Y t

Kt − e−λt +
K − λN0

λ

K − λ(N0)

λ

Kt + e−λt −
K − λN0

λ

K − λ(N0)

λ

Kt + e−λtK − λN0

λ

Kt + e−λtK − λN0

λ

https://dl.doubtnut.com/l/_6YAzH6gG1toi
https://dl.doubtnut.com/l/_lZ0Nmcb84Lc6


152. Nuclei of a radioactive element  are being produced at a constant

rate  and this element decays to a stable nucleus  with a decay

constant  and half-life . At the time , there are nuclei of the

element .  

The number  of nuclei of  at time  is .

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

X

K Y

λ T1 / 2 t = 0 N0

X

NX X t = T1 / 2

K + ( )
ln 2

λ

3

2
K − λN0

λ

K + ( )
ln 2

λ

1

2
K − λN0

λ

K − 2( )
ln 2

λ

K − λN0

λ

153. A radioactive with decay constant  is being produced in a nuclear

reactor at a rate  per second, where  is a positive constant and t is

λ

q0t q0

https://dl.doubtnut.com/l/_lZ0Nmcb84Lc6
https://dl.doubtnut.com/l/_unAjh3hRubuV
https://dl.doubtnut.com/l/_QCGhcipjZBce


the time. During each decay,  energy is released. The production of

radionuclide starts at time .  

Which di�erential equation correctly represents the above process?.

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

E0

t = 0

+ λN = q0t
dN

dt

− λN = q0t
dN

dt

+ q0t = λN
dN

dt

+ q0t = − λN
dN

dt

154. The half-life of the radioactive radon is 3.8 days. The time, at the end

of which  of the radon sample will remain undecayed, is (given 

)

A. 

B. 

1/20th

log10 e = 0.4343

3.8days

16.5days

https://dl.doubtnut.com/l/_QCGhcipjZBce
https://dl.doubtnut.com/l/_7GzL0CvLL71g


C. 

D. 

Answer: b

Watch Video Solution

33days

76days

155. Beta rays emitted by a radicactive material are

A. electromagnetic radiations

B. the electrons orbiting around the nucleus

C. charged particles emitted by the nucleus

D. neutral particles

Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_7GzL0CvLL71g
https://dl.doubtnut.com/l/_gJz9lV5tJI7k


156. The equation  represents

A. -deacy

B. -decay

C. fusion

D. Fission

Answer: c

Watch Video Solution

41
1H →4

2 He2 + 2e− + 26MeV

β

γ

157. During a beta decay

A. an atomic electron is ejected

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

C. a neutron in the nucleus decays emitting an electron

https://dl.doubtnut.com/l/_w5mvSbJacSPF
https://dl.doubtnut.com/l/_PFvqH5fzDqrn


D. a part of the binding energy of the nucleus is converted into an

electron

Answer: c

Watch Video Solution

158. During a nuclear fusion reaction,

A. a heavy nucleus breaks into two fragments by itself

B. a heavy nucleus breaks into two fragments by itself

C. a light nucleus bombarded by thermal neutrons breaks up

D. two light nuclei combine to give a heavier nucleus and possibly

other products

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_PFvqH5fzDqrn
https://dl.doubtnut.com/l/_jnQsrl2rKTek
https://dl.doubtnut.com/l/_y9KH9kKdE4dr


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

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

6h

12h

24h

28h

160. The decay constant of a radioactive sample is . The half-life and

mean life of the sample are respectively given by

A. 

B. 

λ

1/λ and (ln 2) /λ

(ln 2)λ and 1/λ

https://dl.doubtnut.com/l/_y9KH9kKdE4dr
https://dl.doubtnut.com/l/_42hXjgsbSsnR


C. 

D. 

Answer: b

Watch Video Solution

λ(ln 2) and 1/λ

λ/(ln 2) and 1/λ

161. A star initially has  deuterons. It produces energy via the

processes  and .

If the average power radiated by the star is  W, the deuteron supply

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

(a)  (b)  (c)   

The masses of the nuclei are as follows 

 amu,  amu, 

 amu, amu

A. 

B. 

C. 

1040

_ 1H 2 +1 H
2 →1 H 3 + p _ 1H 2 +1 H

3 →2 He4 + n

1016

106s 108s 1012s

M(H 2) = 2.014 M(n) = 1.008

M(p) = 1.007 M(He4) = 4.001

106s

108s

1012s

https://dl.doubtnut.com/l/_42hXjgsbSsnR
https://dl.doubtnut.com/l/_QNfMmEW1vO8C


D. 

Answer: c

Watch Video Solution

1016s

162. 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

https://dl.doubtnut.com/l/_QNfMmEW1vO8C
https://dl.doubtnut.com/l/_I8OzJQfbuM0T


163. Consider alpha particle ,  particle and  , each having an

energy of  . In increase order of panetrating power , the radiation

are .

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

β γ − rays

0.5MeV

α, β, γ

α, γ, β

β, γ, α

γ, β, α

164. Atomic masses of two isobars  and  are  and 

, respectively. It can be concluded from this data that.

A. both the isobars are stable

B.  is radioactive , decaying to  through -decay

.64
29 Cu .64

34 Zn 63.9298u

63.9292u

Zn64 Cu64 β

https://dl.doubtnut.com/l/_xU5ifxQPervU
https://dl.doubtnut.com/l/_UrYa2Ys9XAgY


C. is radioactive , decaying to  through -decay

D. is radioactive , decaying to  through -decay

Answer: d

Watch Video Solution

Cu64 Zn64 γ

Cu64 Zn64 β

165. The half-life of  is . Given a sample of  at time ,

we can assert that

A. no nucleus will decay before 

B. no nucleus will decay before` t=8days

C. all nucleus will decay before

D. a given nucleus may decay at any tiem after  .

Answer: d

Watch Video Solution

.131 I 8days .131 I t = 0

t = 4days

t = 16days

t = 0

https://dl.doubtnut.com/l/_UrYa2Ys9XAgY
https://dl.doubtnut.com/l/_hvEMijfxrUy0
https://dl.doubtnut.com/l/_mwveNm6xjFpU


166. In hydrogen spectrum the wavelength of  line is  where in

the spectrum of a distance galaxy  line wavelength is  .

Estimated speed of the galaxy with respect to earth is ,

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

Ha 656nm,

Ha 706nm

2 × 108ms− 1

2 × 107ms− 1

2 × 106ms− 1

2 × 105ms− 1

167. Order of magnitude of density of uranium nucleus is (

)

A. 

B. 

mp = 1.67 × 10− 27kg

1020kgm− 3

1017kgm− 3

https://dl.doubtnut.com/l/_mwveNm6xjFpU
https://dl.doubtnut.com/l/_2FOSMtLtwWYW


C. 

D. 

Answer: b

Watch Video Solution

1014kgm− 3

1011kgm− 3

168. Ne nucleus , the after absorbing energy , decays into two  particle

and an unknown nucleus . The unknown nucleus is

A. nitrogen

B. carbon

C. boron

D. oxygen

Answer: b

Watch Video Solution

α

https://dl.doubtnut.com/l/_2FOSMtLtwWYW
https://dl.doubtnut.com/l/_K4tPsqPTzfaf
https://dl.doubtnut.com/l/_bfluuXxTgRLK


169. 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 

(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 `X

D.  will decay at a faster rate than 

Answer: c

Watch Video Solution

X Y

X Y

Y

X Y

170. Which of the following is a correct statement?

https://dl.doubtnut.com/l/_bfluuXxTgRLK
https://dl.doubtnut.com/l/_6gd0jcApvogB


A. Beta rays are same as cathode rays.

B. Gamma rays are high-energy neutrons.

C. Alpha particles are singly ionized helium atoms.

D. Protons and neutrons have exactly the same mass

Answer: a

Watch Video Solution

171. Two radioactive materials  and  have decay constants  and 

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

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

(a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

X1 X2 10λ λ

X1 X2 1/e

1/10λ 1/11λ 11/10λ 1/9λ

s
1

10λ

1

11λ

11

10λ

1

9λ

https://dl.doubtnut.com/l/_6gd0jcApvogB
https://dl.doubtnut.com/l/_LK7W9t8oU7uW


Answer: d

Watch Video Solution

172. The electron emitted in beta radiation originates from

A. inner orbits of atoms

B. free electrons existing in nuclei

C. decay of a neutron in a nuclues

D. photon escaping from the nucleus

Answer: c

Watch Video Solution

173. A radioactive sample consists of two distinct species having equal

number of atoms initially. The mean life of one species is  and that of

the other is . The decay products in both cases are stable. A plot is

τ

5τ

https://dl.doubtnut.com/l/_LK7W9t8oU7uW
https://dl.doubtnut.com/l/_E2I8xqdH7ACw
https://dl.doubtnut.com/l/_WmTEXeud6Suo


made of the total number of radioactive nuclei as a function of time.

Which of the following �gure best represents the form of this plot?

(a), (b), (c), (d) 

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_WmTEXeud6Suo


Answer: d

Watch Video Solution

174. The half-life of  is . The time taken for the activity of a

sample of  to decay to  of its initial value is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

.215 At 100μs

.215 At th
1

16

400μs

6.3μs

40μs

300μs

175. Which of the following process represents a ?γ − decay

https://dl.doubtnut.com/l/_WmTEXeud6Suo
https://dl.doubtnut.com/l/_PLji9GbQA9JC
https://dl.doubtnut.com/l/_WkZddvaCxNhE


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

^ (A)XZ + γ →A XZ− 1 + a + b

^ (A)XZ +1 n0 →A− 3 XZ− 2 + ac

^ (A)XZ →A XZ + f

^ (A)XZ + e− 1 →A XZ− 1 + g

176. For uranium nucleus how does its mass vary with volume?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

m ∝ V

m ∝ 1/V

m ∝ (√V )

m ∝ V 2

https://dl.doubtnut.com/l/_WkZddvaCxNhE
https://dl.doubtnut.com/l/_aXFBxP7DhhVH


177. A nucleus with mass number 220 initially at rest emits an  particle. If

the Q value of the reaction is 5.5 MeV , the kinetic energy of the  particle

is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

α

α

4.4MeV

5.4MeV

5.6MeV

6.5MeV

178. A 280 day old radioactive substances shows an activity of 6000 dps,

140 days later its activity becomes 3000 dps. What was its initial activity ?

A. 20000dps

https://dl.doubtnut.com/l/_aXFBxP7DhhVH
https://dl.doubtnut.com/l/_iTenfm3QUadI
https://dl.doubtnut.com/l/_R1kq6OBWGsvs


B. 

C. 

D. 6000 dps`

Answer: b

Watch Video Solution

24000dps

120000dps

179. If a star converts all helium in its core to oxygen then energy released

per oxygen nuclei is 

[Mass of He = 4.0026 amu, Mass of O = 15.9994 amu]

A. 

B. 

C. 

D. 

Answer: c

7.6MeV

56.12MeV

10.24MeV

23.9MeV

https://dl.doubtnut.com/l/_R1kq6OBWGsvs
https://dl.doubtnut.com/l/_JbYeYoQHKqbs


Watch Video Solution

180. Ra is a radioactive substance having half life of  days .Find

the probability that a nucleus undergoes decay after two half lives

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

_ (87)221 4

1

1

2

3

4

1

4

181. In the option given below , let  denote the rest mass energy of a

nucleas and  a neutron .The correct option is

A. 

E

n

E(.236
92 U) > E(.137

53 I) + E(.97
39 Y ) + 2E(n)

https://dl.doubtnut.com/l/_JbYeYoQHKqbs
https://dl.doubtnut.com/l/_f0IRTUJW6ZC3
https://dl.doubtnut.com/l/_BfCYBN8Ev5F0


B. 

C. 

D. 

Answer: a

Watch Video Solution

E(.236
92 U) < E(.137

53 I) + E(.97
39 Y ) + 2E(n)

E(.236
92 U) < E(.140

56 Ba) + E(.94
36 Kr) + 2E(n)

E(.236
92 U) = E(.140

56 Ba) + E(.94
36 Kr) + 2E(n)

182. At some instant, a radioactive sample  having an activity 5  has

twice the number of nuclei as another sample  which has an activity of

10 . The half lives of  are :

A.  and , respectively.

B. .

C. 

D. 

Answer: a

S1 μCi

S2

μCi S1 and S2

20years 5years

20years and 10years, respectively

10yearseach

5yearseach

https://dl.doubtnut.com/l/_BfCYBN8Ev5F0
https://dl.doubtnut.com/l/_2yqQxI3dEzo3


Linked Comprehension

Watch Video Solution

1. A radioactive with decay constant  is being produced in a nuclear

ractor at a rate  per second, where  is a positive constant and t is the

time. During each decay,  energy is released. The production of

radionuclide starts at time . 

Instantaneous power developed at time t due to the decay of the

radionuclide is .

A. (q_(0)t-q_(0)/(lambda)+q_(0)/(lambda)e^(-lambdat))E_(0)`

B. (q_(0)t+q_(0)/(lambda)-q_(0)/(lambda)e^(-lambdat))E_(0)`

C. (q_(0)t+q_(0)/(lambda)+q_(0)/(lambda)e^(-lambdat))E_(0)`

D. (q_(0)t+q_(0)/(lambda)-q_(0)/(lambda)e^(-lambdat))E_(0)`

Answer: a

Watch Video Solution

λ

q0 q0

E0

t = 0

https://dl.doubtnut.com/l/_2yqQxI3dEzo3
https://dl.doubtnut.com/l/_cXuGeWc2hZI2


2. A radioactive with decay constant  is being produced in a nuclear

ractor at a rate  per second, where  is a positive constant and  is the

time. During each decay,  energy is released. The production of

radionuclide starts at time . 

Average power developed in time t due to the decay of the radionuclide is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

λ

q0 q0 t

E0

t = 0

( − + − e−λtE0)
q0t

2

q0

λ

q0

λ2t

q0

λ2t

( + + − e−λtE0)
q0t

2

q0

λ

q0

λ2t

q0

λ2t

( − + + e−λtE0)
q0t

2

q0

λ

q0

λ2t

q0

λ2t

( + + + e−λtE0)
q0t

2

q0

λ

q0

λ2t

q0

λ2t

3. Various rules of thumb have seen proposed by the scienti�c community

to expalin the mode of radioactive decay by various radioisotopes. One of

https://dl.doubtnut.com/l/_cXuGeWc2hZI2
https://dl.doubtnut.com/l/_tm64kqHbaNc8
https://dl.doubtnut.com/l/_qbqq9gPvDbl2


the major rules is called the  ratio. If all the known isotopes of the

elemnts are plotted on a graph of number of neutrons (n) versus number

of protons (p), it is observed that all isotopes lying outside of a ''stable''

 ratio region are radioactive as shown �g. The graph exhibits straight

line behaviour with unit slope up to . Above , tgose

isotopes with  ratios lying above the stable region usually undergo

beta decay. Very heavy isotopes  are unstable because of their

relativley large nuclei and they undergo alpha decay. Gamma ray emission

does not involve the release of a particle. It represnts a change in an

atom from a higher energy level to a lower energy level. 

 

n/p

n/p

p = 25 p = 25

n/p

(p > 83)

https://dl.doubtnut.com/l/_qbqq9gPvDbl2


How would the radioisotope of magnesium with atomic mass  undergo

radioactive decay?.

A. electron capture

B. alpha decay

C. beta decay

D. gamma ray emission

Answer: c

Watch Video Solution

27

4. Various rules of thumb have seen proposed by the scienti�c community

to expalin the mode of radioactive decay by various radioisotopes. One of

the major rules is called the  ratio. If all the known isotopes of the

elemnts are plotted on a graph of number of neutrons (n) versus number

of protons (p), it is observed that all isotopes lying outside of a ''stable''

 ratio region are radioactive as shown f The graph exhibits straight

line behaviour with unit slope up to . Above , tgose

n/p

n/p

p = 25 p = 25

https://dl.doubtnut.com/l/_qbqq9gPvDbl2
https://dl.doubtnut.com/l/_LPjjYdd5KDGt


isotopes with  ratios lying above the stable region usually undergo

beta decay. Very heavy isotopes  are unstable because of their

relativley large nuclei and they undergo alpha decay. Gamma ray emission

does not involve the release of a particle. It represnts a change in an

atom from a higher energy level to a lower energy level. 

  

 undergoes a series of radioactive decay processes resulting in 

 being the �nal product. What was the sequence of the

processes that occured?

A. 

B. 

n/p

(p > 83)

Th − 230

Bi − 214

α, α, α, g, β

α, α, α, α, β

https://dl.doubtnut.com/l/_LPjjYdd5KDGt


C. 

D. 

Answer: b

Watch Video Solution

α, α, β, β

α, β, β, β, γ

5. Various rules of thumb have seen proposed by the scienti�c community

to expalin the mode of radioactive decay by various radioisotopes. One of

the major rules is called the  ratio. If all the known isotopes of the

elemnts are plotted on a graph of number of neutrons (n) versus number

of protons (p), it is observed that all isotopes lying outside of a ''stable''

 ratio region are radioactive as shown �g.5.28. The graph exhibits

straight line behaviour with unit slope up to . Above , tgose

isotopes with  ratios lying above the stable region usually undergo

beta decay. Very heavy isotopes  are unstable because of their

relativley large nuclei and they undergo alpha decay. Gamma ray emission

does not involve the release of a particle. It represnts a change in an

atom from a higher energy level to a lower energy level. 

n/p

n/p

p = 25 p = 25

n/p

(p > 83)

https://dl.doubtnut.com/l/_LPjjYdd5KDGt
https://dl.doubtnut.com/l/_S3NRSbd6dEiC


 

Which of the following represents the relative penetrating power of the

three types of radioactive emission in decreasing order?

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

β > α > γ

β > γ > α

γ > α > β

γ > β > α

https://dl.doubtnut.com/l/_S3NRSbd6dEiC


6. The radionuclide  is being produced in a cyclontron at a

constant rate  by bombarding a manganese target with deutrons. 

 has a half-life of  and the target contains large numbers of

only the stable manganese isotopes . The reaction that produces 

 is  

  

After being bombarded for a long time, the activity of  becomes

constant, equal to . (Use , Avagardo number 

, atomic weight of ).  

At what constant rate P,  nuclei are being produced in the

cyclotron during the bombardment?

A.  nuclei 

B. nuclei 

C.  nuclei 

D. nuclei 

Answer: b

.56 Mn

P

.56 Mn 2.5h

.56 Mn

.56 Mn

.56 Mn + d → .56 Mn + p

.56 Mn

13.86 × 1010s− 1 1n2 = 0.693

= 6 × 1023 .56 Mn = 56gmol− 1

.56 Mn

2 × 1011 s− 1

13.86 × 1010 s− 1

9.6 × 1010 s− 1

6.93 × 1010 s− 1

https://dl.doubtnut.com/l/_llNuI8xHM6lP


Watch Video Solution

7. The radionuclide  is being produced in a cyclontron at a

constant rate  by bombarding a manganese target with deutrons. 

 has a half-life of  and the target contains large numbers of

only the stable manganese isotopes . The reaction that produces 

 is  

  

After being bombarded for a long time, the activity of  becomes

constant, equal to . (Use , Avagardo number 

, atomic weight of ).  

At what constant rate P,  nuclei are being produced in the

cyclotron during the bombardment?

A. 

B. 

C. 

D. 

.56 Mn

P

.56 Mn 2.5h

.56 Mn

.56 Mn

.56 Mn + d → .56 Mn + p

.56 Mn

13.86 × 1010s− 1 1n2 = 0.693

= 6 × 1023 .56 Mn = 56gmol− 1

.56 Mn

5 × 1011

20 × 1011

1.2 × 1014

1.8 × 1015

https://dl.doubtnut.com/l/_llNuI8xHM6lP
https://dl.doubtnut.com/l/_hsr06tWPnVgH


Answer: d

Watch Video Solution

8. The radionuclide  is being produced in a cyclontron at a

constant rate  by bombarding a manganese target with deutrons. 

 has a half-life of  and the target contains large numbers of

only the stable manganese isotopes . The reaction that produces 

 is  

  

After being bombarded for a long time, the activity of  becomes

constant, equal to . (Use , Avagardo number 

, atomic weight of ).  

After a long time bombardment, number  nuclei present in the

target depends upon.

(i) number of Mn nuclei present at the start of the process.

(ii) half life of Mn.

(iii) constant rate of production P

.56 Mn

P

.56 Mn 2.5h

.56 Mn

.56 Mn

.56 Mn + d → .56 Mn + p

.56 Mn

13.86 × 1010s− 1 1n2 = 0.693

= 6 × 102 .56 Mn = 56gmol− 1

.56 Mn

https://dl.doubtnut.com/l/_hsr06tWPnVgH
https://dl.doubtnut.com/l/_s4KJE8dPECsq


A. All (i), (ii), and (iii) are correct.

B. Only (i) and (ii) are correct.

C. Only (ii) and (iii) are correct.

D. Only (i) and (iii) are correct.

Answer: c

Watch Video Solution

9. Many unstable nuclie can decay spontaneously to a nucleus of lower

mass but di�ernet combination of nucleons. The process of spontaneous

emission of radiation is called radioactivity substance. 

Radioactive decay is a statistical process. Radiaactivity is independent of

all external conditions. The number of decays per unit time or decay rate

is called activity. Activity exponentially decrease with time. Mean lifetime

is always greater than half-life time. 

Choose the correct statemnet about radioactivity:

A. Radioactivity is a statistical process.

https://dl.doubtnut.com/l/_s4KJE8dPECsq
https://dl.doubtnut.com/l/_2wGcPJaDuaZK


B. Radioactivity is independent of high temperature and high pressure

C. When a nucleus undergoes - or - -decay, its atomic number

changes.

D. All of the these

Answer: d

Watch Video Solution

α β

10. Many unstable nuclie can decay spontaneously to a nucleus of lower

mass but di�ernet combination of nucleons. The process of spontaneous

emission of radiation is called radioactivity substance. 

Radioactive decay is a statistical process. Radiaactivity is independent of

all external conditions. The number of decays per unit time or decay rate

is called activity. Activity exponentially decrease with time. Mean lifetime

is always greater than half-life time. 

If  is the half-life and  is the mean life. Which of the following

statement is correct.

TH TM

https://dl.doubtnut.com/l/_2wGcPJaDuaZK
https://dl.doubtnut.com/l/_4p4j7khllHKe


A. 

B. 

C. Both ar directly proportional to square of the decay constant.

D. 

Answer: a

Watch Video Solution

TM > TH

TM < TH

TM ∝ λ0

11. Many unstable nuclie can decay spontaneously to a nucleus of lower

mass but di�ernet combination of nucleons. The process of spontaneous

emission of radiation is called radioactivity substance. 

Radioactive decay is a statistical process. Radiaactivity is independent of

all external conditions. The number of decays per unit time or decay rate

is called activity. Activity exponentially decrease with time. Mean lifetime

is always greater than half-life time. 

n number of -particels per second are being emitted by B atoms of a

radioactive element. The half-life of element will be

α

https://dl.doubtnut.com/l/_4p4j7khllHKe
https://dl.doubtnut.com/l/_MGeABQRBbNbz


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

s
n

N

s
N

n

0693 s
N

n

0.693 s
n

N

12. All nuclei consist of two types of particles- protaon and neutrons.

Nuclear force is the strongest froce. Stability of nucleus is determined by

the neutron - proton ratio or mass defect or binding energy per nucleus

or packing fraction. Shape of nucleus is calculated by quadrupole

moment. Spin of nucleus depends on even or odd mass number. Volume

of nucleus depends on the mass number. Whole mass of the atom (nearly

) is centered at the nucleus. Magnetic moment of the nucleus is

measured in terms of the nuclear magnetons. 

The correct statements about nuclear force is/are

99 %

https://dl.doubtnut.com/l/_MGeABQRBbNbz
https://dl.doubtnut.com/l/_ke1X4ZpKy5BM


A. Charge independent

B. short-range force

C. non-conservation force

D. spin-dependent force

Answer: a,b,c,d

Watch Video Solution

13. All nuclei consist of two types of particles- protaon and neutrons.

Nuclear force is the strongest froce. Stability of nucleus is determined by

the neutron - proton ratio or mass defect or binding energy per nucleus

or packing fraction. Shape of nucleus is calculated by quadrupole

moment. Spin of nucleus depends on even or odd mass number. Volume

of nucleus depends on the mass number. Whole mass of the atom (nearly

) is centered at the nucleus. Magnetic moment of the nucleus is

measured in terms of the nuclear magnetons. 

Binding energy per nucleon is maximum.

99 %

https://dl.doubtnut.com/l/_ke1X4ZpKy5BM
https://dl.doubtnut.com/l/_YPc5oFriyNu3


A. for lighter order element (lows mass number)

B. for heavier oreder elements (high mass number)

C. for middle order elements

D. equal for all order elements

Answer: c

Watch Video Solution

14. All nuclei consist of two types of particles- protaon and neutrons.

Nuclear force is the strongest froce. Stability of nucleus is determined by

the neutron - proton ratio or mass defect or binding energy per nucleus

or packing fraction. Shape of nucleus is calculated by quadrupole

moment. Spin of nucleus depends on even or odd mass number. Volume

of nucleus depends on the mass number. Whole mass of the atom (nearly

) is centered at the nucleus. Magnetic moment of the nucleus is

measured in terms of the nuclear magnetons. 

Volume (V) of the nucleus is related to mass number (A) as

99 %

https://dl.doubtnut.com/l/_YPc5oFriyNu3
https://dl.doubtnut.com/l/_6W554mfwcp7i


A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

V ∝ A2

V ∝ A1 / 3

V ∝ A2 / 3

V ∝ A

15. The compound unstabel nucleus  often decays in accordance

with the following reaction 

 other particles  

During the reaction, the uranium nucleus ''�ssions'' (splits) into the two

smaller nuceli have higher nuclear binding energy per nucleon (although

the lighter nuclei have lower total nuclear binding energies, because they

contain fewer nucleons). 

Inside a nucleus, the nucleons (protonsa and neutrons)attract each other

with a ''strong nuclear'' force. All neutrons exert approxiamtely the same

.236
92 U

_ (92)236
U → .140

54 Xe +94
38 Sr +

https://dl.doubtnut.com/l/_6W554mfwcp7i
https://dl.doubtnut.com/l/_5fEW0o8O4zeP


strong nuclear force on each other. This force holds the nuclear are very

close together at intranuclear distances. 

In the nuclear reaction presented above, the ''other particles'' might be .

A. An alpha particle, which consists of two protons and two neutrons

B. two protons

C. one proton and one neutron

D. two neutrons

Answer: d

Watch Video Solution

16. The compound unstabel nucleus  often decays in accordance

with the following reaction 

 + other particles  

During the reaction, the uranium nucleus ''�ssions'' (splits) into the two

smaller nuceli have higher nuclear binding energy per nucleon (although

the lighter nuclei have lower total nuclear binding energies, because they

.236
92 U

.236
92 U → .140

54 Xe + .94
38 Sr

https://dl.doubtnut.com/l/_5fEW0o8O4zeP
https://dl.doubtnut.com/l/_kYyf533rts9E


contain fewer nucleons). 

Inside a nucleus, the nucleons (protons and neutrons)attract each other

with a ''strong nuclear'' force. All neutrons exert approxiamtely the same

strong nuclear force on each other. This force holds the nuclear are very

close together at intranuclear distances. 

Why is a  nucleus more stable than a  nucleus?

A. The strong nuclear force is larger when the neutron to proton ratio

is higher.

B. The laws of nuclear physics forbid a nucleus from contaning more

protons than neutrons.

C. Forces other than the strong nuclear force make the lithium

nulceus less stable.

D. None of the above.

Answer: a

Watch Video Solution

.4
2 He .4

3 Li

https://dl.doubtnut.com/l/_kYyf533rts9E
https://dl.doubtnut.com/l/_RdTlEi2WK33M


17. The compound unstabel nucleus  often decays in accordance

with the following reaction 

 + other particles  

During the reaction, the uranium nucleus ''�ssions'' (splits) into the two

smaller nuceli have higher nuclear binding energy per nucleon (although

the lighter nuclei have lower total nuclear binding energies, because they

contain fewer nucleons). 

Inside a nucleus, the nucleons (protonsa and neutrons)attract each other

with a ''strong nuclear'' force. All neutrons exert approxiamtely the same

strong nuclear force on each other. This force holds the nuclear are very

close together at intranuclear distances. 

A proton and a neutron are both shot at  toward a 

nucleus. Which particle, if either, is more likely to be absorbed by the

nucleus?

A. The proton

B. The neutron

C. Both particles are about equally likely to be absorbed,.

.236
92 U

.236
92 U → .140

54 Xe + .94
38 Sr

100ms− 1 .12
6 C

https://dl.doubtnut.com/l/_RdTlEi2WK33M


D. Neither particle will be absorbed.

Answer: b

Watch Video Solution

18. The compound unstabel nucleus  often decays in accordance

with the following reaction 

 + other particles  

During the reaction, the uranium nucleus ''�ssions'' (splits) into the two

smaller nuceli have higher nuclear binding energy per nucleon (although

the lighter nuclei have lower total nuclear binding energies, because they

contain fewer nucleons). 

Inside a nucleus, the nucleons (protonsa and neutrons)attract each other

with a ''strong nuclear'' force. All neutrons exert approxiamtely the same

strong nuclear force on each other. This force holds the nuclear are very

close together at intranuclear distances. 

Which of the following graphs might represent the relationship between

.236
92 U

.236
92 U → .140

54 Xe + .94
38 Sr

https://dl.doubtnut.com/l/_RdTlEi2WK33M
https://dl.doubtnut.com/l/_qKxfozCNACb0


atomic number (i.e., ''atomic weight'') and the total binding energy of the

nucleus, for nuclei heavier than  ?

A. 

B. 

C. 

D. 

Answer: c

.94
38 Sr

https://dl.doubtnut.com/l/_qKxfozCNACb0


Watch Video Solution

19. A beam of alpha paricles is incident on a target of lead.  particular

alpha paticles comes in 'head- on' to a particular lead nucleus and stops

 m away from the center of the nucleus. (This point is well

outside the nucleus.) Assume that the lead nucleus, which has  protons,

remains at rest. The mass of alpha particle is  

Calculate the electrostatic potential energy at the instant when the alpha

particle stops?

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

A

6.50 × 10− 14

82

6.64 × 10− 27kg

36.3MeV

45.0MeV

3.63MeV

40.0MeV

https://dl.doubtnut.com/l/_qKxfozCNACb0
https://dl.doubtnut.com/l/_Xg09TfAhdBtJ
https://dl.doubtnut.com/l/_mQPKMDVeI9Iw


20. A beam of alpha paricles is incident on a target of lead. A particular

alpha paticles comes in 'head- on' to a particular lead nucleus and stops

 away from the center of the nucleus. (This point is well

outside the nucleus.) Assume that the lead nucleus, which has 82 protons,

remains at rest. The mass of alpha particle is  

What initial kinetic energy (in joule and in MeV)did the alpha particle

have?

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

6.50 × 10− 14m

6.64 × 10− 27kg

36.3

0.36

3.63

2.63

https://dl.doubtnut.com/l/_mQPKMDVeI9Iw


21. A beam of alpha paricles is incident on a target of lead. A particular

alpha paticles comes in 'head- on' to a particular lead nucleus and stops

 m away from the center of the nucleus. (This point is well

outside the nucleus.) Assume that the lead nucleus, which has  protons,

remains at rest. The mass of alpha particle is  

What was the initial speed of the alpha particle?

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

6.50 × 10− 14

82

6.64 × 10− 27kg

132. × 102ms− 1

1.32. × 107ms− 1

13.2. × 102ms− 1

0.13. × 107ms− 1

22. A nucleus kept at rest in free space, brakes up into smaller nuclei of

masses  and . Total energy generated in this �ssion is . The'm' ' 2m' E

https://dl.doubtnut.com/l/_ybDmAstZVOJm
https://dl.doubtnut.com/l/_sejeYWHGGnxf


bigger part is radioactive, emits �ve gamma ray photons in the direction

opposite to its velocity and �nally comes torest.

Fractional loss of mass in the �ssion is

A. 

B. 

C. 1.73xx10^(-8)`

D. 

Answer: a

Watch Video Solution

[Givenh = 6.6 × 10− 34Js, m = 1 × 10− 26Kg, E = 3.63 × 10− 8mc2, C =

1.21 × 10− 8

2.56 × 10− 8

3.52 × 10− 8

23. A nucleus kept at rest in free space, brakes up into smaller nuclei of

masses  and . Total energy generated in this �ssion is . The

bigger part is radioactive, emits �ve gamma ray photons in the direction

opposite to its velocity and �nally comes torest.

'm' ' 2m' E

https://dl.doubtnut.com/l/_sejeYWHGGnxf
https://dl.doubtnut.com/l/_avuNAmz3OVd7


Velocity of small daughter nucleus is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

[Givenh = 6.6 × 10− 34Js, m = 1 × 10− 26Kg, E = 3.63 × 10− 8mc2, C =

5.6 × 104ms− 1

6.6 × 104ms− 1

7.6 × 104ms− 1

8.6 × 104ms− 1

24. A nucleus kept at rest in free space, brakes up into smaller nuclei of

masses  and . Total energy generated in this �ssion is . The

bigger part is radioactive, emits �ve gamma ray photons in the direction

opposite to its velocity and �nally comes torest.

The wavelength of the gamma ray is

'm' ' 2m' E

[Givenh = 6.6 × 10− 34Js, m = 1 × 10− 26Kg, E = 3.63 × 10− 8mc2, C =

https://dl.doubtnut.com/l/_avuNAmz3OVd7
https://dl.doubtnut.com/l/_TYcFgE6JgUGf


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

0.02Å

0.03Å

0.04Å

0.05Å

25. Nuceli  and  convert into a stable nucleus . Nucleus A is

converted into  by emitting particels and -particles. Nucleus  is

converted into  by emitting one -particle and -particles. At time 

, nuclei of A are  and nuceli of  are . Initially, number of

nuclei of  are zero. Half-life of  (into conservation of ) is  and

that of  is . Find the time (in minutes) at which rate of

disintegration of  and  are equal.

Watch Video Solution

A B C

C 2α 3β B

C α 5β

t = 0 4N0 B N0

C A C 1 min

B 2 min

A B

https://dl.doubtnut.com/l/_TYcFgE6JgUGf
https://dl.doubtnut.com/l/_zuxwuEtUtG64
https://dl.doubtnut.com/l/_AbMz9GeXOxNK


26. The half-life of a radioactive nucleus is 20 hours. What fraction of

original activity will remain after 40 hours?

Watch Video Solution

27. A radioactive sample has  active nuclei at a certain instant.

How many of these nuclei will still be in the active state after two half-life

?

Watch Video Solution

8.0 × 1018

(in × 1018)

28. A radioactive sample decays with an average life of . A capacitor

of capacitance  is charged to some potential and then the plates

are connected through a resistance . What should be the value of  so

that the ratio of the charge on the capacitor to the activity of the

radioactive sample remains constant in time?

Watch Video Solution

20ms

100μF

R R

https://dl.doubtnut.com/l/_AbMz9GeXOxNK
https://dl.doubtnut.com/l/_iMYPM2j4zIEA
https://dl.doubtnut.com/l/_pcTuOsEkb3KZ


Integer

29. A radioactive sample decays through two di�erent decay processes -

decay and -decay. Half-life time for −decay is 3h and half-life time for 

−decay is . What will be the ratio of number of initial radioactive to the

number of nuclei present after ?.

Watch Video Solution

α

β α β

6h

6h

1. If  changes to  by a series of  and  decays, the number of 

 and  decays undergone is

Watch Video Solution

92U
238

85At
210

α β

α β

2. A ceratin radioactive material can be undergo three di�erent types of

decay, each with a di�erent decay cosntant , and . Then, the

e�ective decay constant  is

W t h Vid S l ti

λ, 2λ 3λ

λeff

https://dl.doubtnut.com/l/_DVJwBK0BjGTO
https://dl.doubtnut.com/l/_ogm1MYSK3Wd0
https://dl.doubtnut.com/l/_osMmjk9FgIi0


Watch Video Solution

3. The radioactive of a sample is  at a time  and  at a time . If

the half-life of the specimen is , the number of atoms that have

disintegrated in the time  is equal to . Here n is

some integral number. What is the value of n?

Watch Video Solution

R1 T1 R2 T2

T

(T2 − T1)
n(R1 − R2)T

ln 4

4. The radioactive decay rate of a radioactive element is found to be 

disintegration per second at a cartain time . If the half life of the element

is one second , the dacay rate after one second ….. And after three second

is ……

Watch Video Solution

103

5. How many alpha and beta particles are emitted when uranium

 decays to lead ?(.92 U
238) (.82 Pb

206)

https://dl.doubtnut.com/l/_osMmjk9FgIi0
https://dl.doubtnut.com/l/_RSpiXB0Z7a5P
https://dl.doubtnut.com/l/_M9dVuil8lQ4T
https://dl.doubtnut.com/l/_rcgWKFq2J6Qx


Fill In The Blanks

Watch Video Solution

6. When Boron nucleus  is bombarded by neutrons , alpha- particle

are emitted . The resulting nucleus is of the element …….. and has the

mass number....

Watch Video Solution

B10
5

1. Atoms having the same …… but di�erent ….. are called isotopes .

Watch Video Solution

2. Binding energy per nucleon of  and  are 1.1 MeV and 

respectively Energy realsed in the process  is

Watch Video Solution

1H
2

2He2
7.0

1H
2

+ 1He4

https://dl.doubtnut.com/l/_rcgWKFq2J6Qx
https://dl.doubtnut.com/l/_1ckaqxXYAJ6q
https://dl.doubtnut.com/l/_DE9Z5JPS7V2q
https://dl.doubtnut.com/l/_WQozesMqQjlm


Multiple correct option

3. In the nuclear process ,  stands for…….

Watch Video Solution

C 11
6 →2 B11 + β + + X, X

4. Consider the reaction . Mass of the

deuterium atom . Mass of helium atom . This is a

nuclear………reaction in which the energy Q released is…………MeV.

Watch Video Solution

_ 12H +2
1 H =4

2 He + Q

= 2.0141u = 4.0024u

5. The order of magnitude of the density of nuclear matter is 

Watch Video Solution

104kgm− 3

https://dl.doubtnut.com/l/_WQozesMqQjlm
https://dl.doubtnut.com/l/_OUP6L5bgZO7J
https://dl.doubtnut.com/l/_IVyGMhZNxA3Z
https://dl.doubtnut.com/l/_8Ar6HWvxG08f


1. From the following equations pick out the possible nuclearn fusion

reactions

A. 

B. 

C. 

D. 

Answer: a,b,c

Watch Video Solution

.6 C
13 + .1 H

1 → .6 C
14 + 4.3MeV

.6 C
13 + .1 H

1 → .7 C
13 + 2MeV

.7 C
14 + .1 H

1 → .8 O
15 + 7.3MeV

.92 U
235 + .0 n

1

2. Which of the following statement (s) is (are) correct ?

A. The rest mass of a stable nucleus is less than the sum of the rest

masses of its separated nucleons.

B. The rest mass of a stable nucleus is greater than the sum of the

rest masses of its separated nucleons.

https://dl.doubtnut.com/l/_viWaF3HtzBwJ
https://dl.doubtnut.com/l/_8dVZ8FibUcGf


C. In nuclear �ssion, energy is released by fusing two nuclei of medium

mass (approximately 100 a.m.u.)

D. In nuclear �ssion, energy is released by fragammentation of a very

heavy nulceus.

Answer: a,d

Watch Video Solution

3. Let  be the mass of a proton ,  the mass of a neutron,  the

mass of a  nucleus and  the mass of a  nucleus . Then

A. 

B. 

C. 

D. 

Answer: c,d

mp mn M1

.20
10 Ne M2 .40

20 Ca

M2 = 2M1

M2 > 2M1

M2 < 2M1

M1 < 10(mp + mp)

https://dl.doubtnut.com/l/_8dVZ8FibUcGf
https://dl.doubtnut.com/l/_9cn98aj55eOr


Watch Video Solution

4. Assume that the nuclear binding energy per nucleus  versus

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

correct (s) choice given below 

A. Fusion of nuclei with mass numbers lying in the range of

 will release energy.

B. Fusion of nuclei with mass numbers lying in the range of

 will release energy.

(B/A)

(A)

1 < A < 50

51 < A < 100

https://dl.doubtnut.com/l/_9cn98aj55eOr
https://dl.doubtnut.com/l/_0f9oI0r2sSmx


Linked comprehension type

C. Fission of a nucleus lying in the mass range of  will

release energy when broken into equal fragments.

D. Fission of a nucleus lying in the mass range of  will

release energy when broken into equal fragments.

Answer: b,d

Watch Video Solution

100 < A < 260

200 < A < 260

1. Scientists are working hard to develop nuclear fusion reactor Nuclei of

heavy hydrogen,  , known as deuteron and denoted by , can be

thought of as a candidate for fusion rector . The  reaction is 

 energy. In the core of fusion reactor, a

gas of heavy hydrogen of  is fully ionized into deuteron nuclei

and electrons. This collection of  nuclei and electrons is known as

plasma . The nuclei move randomly in the reactor core and occasionally

_ (1)2
H D

D − D

_ (1)2
H +2

1 H →1
2 He + n +

_ (1)2
H

_ 12H

https://dl.doubtnut.com/l/_0f9oI0r2sSmx
https://dl.doubtnut.com/l/_nJzAHerbVOdj


come close enough for nuclear fusion to take place. Usually , the

temperature in the reactor core are too high and no material will can be

used to con�ne the to plasma for a time  before the particles �y away

from the core. If  is the density (number volume ) of deuterons , the

product is called Lawson number. In one of the criteria , a reactor is

termed successful if Lawson number is greater then  

it may be helpfull to use the following boltzmann constant 

 

In the core of nucleus fusion reactor , the gas become plasma because of

A. strong nuclear force acting between the deutrons

B. Coulomb force acting between the deutrons

C. Coulomb force acting between deuteron-electron pairs

D. the high pairs temperature maintained inside the reactor core

Answer: D

Watch Video Solution

t0

n

nt0

5 × 1014s/cm2

λ = 8.6 × 10− 5eV /k, = 1.44 × 10− 9eVm
e2

4πs0

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


2. Scientists are working hard to develop nuclear fusion reactor Nuclei of

heavy hydrogen,  , known as deuteron and denoted by , can be

thought of as a candidate for fusion rector . The  reaction is 

 energy. In the core of fusion reactor, a

gas of heavy hydrogen of  is fully ionized into deuteron nuclei

and electrons. This collection of  nuclei and electrons is known as

plasma . The nuclei move randomly in the reactor core and occasionally

come close enough for nuclear fusion to take place. Usually , the

temperature in the reactor core are too high and no material will can be

used to con�ne the to plasma for a time  before the particles �y away

from the core. If  is the density (number volume ) of deuterons , the

product is called Lawson number. In one of the criteria , a reactor is

termed successful if Lawson number is greater then  

it may be helpfull to use the following boltzmann constant 

 

Assume that two deuteron nuclei in the core of fusion reactor at

temperature energy  are moving toward each other, each with kinectic

energy  , when the seperation between them is large enough to

_ (1)2
H D

D − D

_ (1)2
H +2

1 H →1
2 He + n +

_ (1)2
H

_ 12H

t0

n

nt0

5 × 1014s/cm2

k = 8.6 × 10− 5eV /k, = 1.44 × 10− 9eVm
e2

4πs0

T

1.5kT

https://dl.doubtnut.com/l/_2Vb0KfrSWRTi


neglect coulomb potential energy . Also neglate any interaction from

other particle in the core . The minimum temperature  required for

them to reach a separation of  is in the range

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

T

4 × 10− 15m

1.0 × 109K < T2.0 × 109K

2.0 × 109K < T3.0 × 109K

3.0 × 109K < T4.0 × 109K

4.0 × 109K < T5.0 × 109K

3. Scientists are working hard to develop nuclear fusion reactor Nuclei of

heavy hydrogen,  , known as deuteron and denoted by , can be

thought of as a candidate for fusion rector . The  reaction is 

 energy. In the core of fusion reactor, a

gas of heavy hydrogen of  is fully ionized into deuteron nuclei

and electrons. This collection of  nuclei and electrons is known as

_ (1)2
H D

D − D

_ (1)2
H +2

1 H →1
2 He + n +

_ (1)2
H

_ 12H

https://dl.doubtnut.com/l/_2Vb0KfrSWRTi
https://dl.doubtnut.com/l/_yQHZcCfYwNQc


plasma . The nuclei move randomly in the reactor core and occasionally

come close enough for nuclear fusion to take place. Usually , the

temperature in the reactor core are too high and no material will can be

used to con�ne the to plasma for a time  before the particles �y away

from the core. If  is the density (number volume ) of deuterons , the

product is called Lawson number. In one of the criteria , a reactor is

termed successful if Lawson number is greater then  

it may be helpfull to use the following boltzmann constant 

 

Result of calculations for four di�erent design of a fusion reactor using

 reaction are given below. which of these is most promising based

on Lawson criterion ?

A. Deuteron density , con�nement tiem 

B. Deuteron density , con�nement tiem 

t0

n

nt0

5 × 1014s/cm2

λ = 8.6 × 10− 5eV /k, = 1.44 × 10− 9eVm
e2

4πs0

D − D

= 2.0 × 1012cm− 3

= 5.0 × 10− 3s

= 8.0 × 1014cm− 3

= 9.0 × 10− 1s

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


C. Deuteron density , con�nement tiem 

D. Deuteron density , con�nement tiem 

Answer: B

Watch Video Solution

= 4.0 × 1023cm− 3

= 1.0 × 10− 11s

= 2.0 × 1024cm− 3

= 4.0 × 10− 12s

4. The  process , discovered around  , is basically the decay

of a neutron . In the laboratory , a proton  and an electron  are

observed as the decay product of neutron. Therefore considering the

decay of neutron as a two- body decay process, it was predicted

theoretically that the kinetic energy of the electron should be a constant .

But experimentally , it was observed that the electron kinetic energy has

continuous spectrum Considering a three- body decay process , i.e. 

 around  , Pauli explained the observed electron

energy spectrum. Assuming the anti-neutrino  to be massaless and

β − decay 1900

n p e¯

n → p + e¯ + ν̄e, 1930

(ν̄e)

https://dl.doubtnut.com/l/_yQHZcCfYwNQc
https://dl.doubtnut.com/l/_uIist7sQS9iF


possessing negligible energy , and the neutrino to be at rest , momentum

and energy conservation principle are applied. From this calculation , the

maximum kinetic energy of the electron is  The kinetic energy

carried by the proton is only the recoil energy. 

If the - neutrono had a mass of  (where c is the speed of light )

insend of zero mass , what should be the range of the kinectic energy 

of the electron ?

Watch Video Solution

0.8 × 106eV

3eV /c2

K.

5. The  process , discovered around  , is basically the decay

of a neutron . In the laboratory , a proton  and an electron  are

observed as the decay product of neutron. Therefore considering the

decay of neutron as a two- body decay process, it was predicted

theoretically that the kinetic energy of the electron should be a constant .

But experimentally , it was observed that the electron kinetic energy has

continuous spectrum Considering a three- body decay process , i.e. 

 around  , Pauli explained the observed electron

energy spectrum. Assuming the anti-neutrino  to be massaless and

β − decay 1900

n p e¯

n → p + e¯ + ν̄e, 1930

(ν̄e)

https://dl.doubtnut.com/l/_uIist7sQS9iF
https://dl.doubtnut.com/l/_AI0zqj3Y7xjj


Integer type

possessing negligible energy , and the neutrino to be at rest , momentum

and energy conservation principle are applied. From this calculation , the

maximum kinetic energy of the electron is  The kinetic energy

carried by the proton is only the recoil energy. 

What is the maximum energy of the anti-neutrino ?

A. The nucleus  can emit an alpha particle

B. The nucleus  cam emit a proton.

C. Deuteron and alpha particle can undergo complete fusion.

D. The nuclei  and  can undergo complete fusion.

Answer: C

Watch Video Solution

0.8 × 106eV

.6
3 Li

.120
84 P0

.70
30 Zn .82

34 Se

https://dl.doubtnut.com/l/_AI0zqj3Y7xjj


1. To determine the half life of a radioactive element , a student plote a

graph of in  is the rate of radioatuion

decay at time t , if the number of radoactive nuclei of this element

decreases by a factor of p after  year the value of p is 

Watch Video Solution

∣
∣
∣

∣
∣
∣
versust, Here

∣
∣
∣

∣
∣
∣

dN(t)

dt

dN(t)

dt

4.16

2. The activity of a freshly prepared radioactive sample is 

disintegrations per second , whose mean life is  The mass of an atom

of this radioisotope is  The mass (in mg) of the radioactive

sample is

1010

109s

10− 25kg

https://dl.doubtnut.com/l/_5tnIzm8UqsCa
https://dl.doubtnut.com/l/_Jz3twn64chc7


ddp.5.1

Watch Video Solution

3. A freshly prepared sample of a radioisotope of half - life  has

activity  disintegrations per second Given that  the

fraction of the initial number of nuclei (expressed in nearest integer

percentage ) that will decay in the �rst  after preparation of the

sample is

Watch Video Solution

1386s

103 ln 2 = 0.693

80s

1. The graph between log  and log  where  is the nuclear radius and

 is the mass number is.

A. 

B. 

C. 

R A R

A

https://dl.doubtnut.com/l/_Jz3twn64chc7
https://dl.doubtnut.com/l/_VbEqWVcwbcwP
https://dl.doubtnut.com/l/_mUyrZO0UtAGK


D. 

Answer: A

Watch Video Solution

2. The ratio of radii of nuclei  and  is . The number of

neutrons in the nuclei of  will be

A. 52

B. 73

C. 125

D. 13

Answer: B

Watch Video Solution

.13 A127 .52 X
A 3: 5

X

https://dl.doubtnut.com/l/_mUyrZO0UtAGK
https://dl.doubtnut.com/l/_GobX0DYKCGa7


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

A. 5 Fermi

B. 6 Fermi

C. 11.16 Fermi

D. 8 Fermi

Answer: C

Watch Video Solution

.4
2 He 3 .206

82 Pb

4. What is the radius of iodine atom? 

(atomic no. 53, mass no. 126)

A. 

B. 

C. 

D. 

2.5 × 10− 11m

2.5 × 10− 9m

7 × 10− 9m

7 × 10− 6m

https://dl.doubtnut.com/l/_bGNXfy46QIof
https://dl.doubtnut.com/l/_mB5krcKuob8L


Answer: A

Watch Video Solution

5. A heavy nucleus at rest breaks into two fragments which �y o� with

velocities in the ratio . The ratio of radii of the fragments is.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

8: 1

1: 2

1: 4

4: 1

2: 1

6. Order of magnitude of density of uranium nucleus is (

)mp = 1.67 × 10− 27kg

https://dl.doubtnut.com/l/_mB5krcKuob8L
https://dl.doubtnut.com/l/_liwfiQLZ1gDo
https://dl.doubtnut.com/l/_IIbEf4GbbV4X


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1020kg/m3

1017kg/m3

1014kg/m3

1011kg/m3

7. -particles of enegry  are boumbardel on nucleus of  . In

scattering of -particles, it minimum distance from nucleus will be

A. 0.59 nm

B. 0.59 Å

C. 5.9 Å

D. 0.59 pm

Answer: D

α 400KeV .82 Pb

α

https://dl.doubtnut.com/l/_IIbEf4GbbV4X
https://dl.doubtnut.com/l/_AsrIVH5CIsBN


Watch Video Solution

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

number  and proton number  is.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

N Z

N > Z

N = Z

N < Z

N ≥ Z

9. 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.

1 × 10− 15m

F1 F2 F3

https://dl.doubtnut.com/l/_AsrIVH5CIsBN
https://dl.doubtnut.com/l/_ADTTGoaJCTIK
https://dl.doubtnut.com/l/_qwIKxWbKRrSA


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

F2 > F1 > F3

F1 = F2 = F3

F1 = F2 > F3

F1 = F3 > F2

10.  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. 

D. 

Mn Mp

M < [NMn + ZMP ]

M > [NMn + ZMP ]

M = [NMn + ZMP ]

M = N[Mn + MP ]

https://dl.doubtnut.com/l/_qwIKxWbKRrSA
https://dl.doubtnut.com/l/_nb74t0uIPrt5


Answer: A

Watch Video Solution

11. if  are the masses of  nucleus neutron and prtons

respectively then.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m, mn and mp zX
A

m < (A − Z)mn + Zmp

m = (A − Z)mn + Zmp

m = (A − Z)mp + Zmn

m > (A − Z)mn + Zmp

12. The rest energy of an electron is.

https://dl.doubtnut.com/l/_nb74t0uIPrt5
https://dl.doubtnut.com/l/_3CN2vcdKX1Zw
https://dl.doubtnut.com/l/_QnWbPGc1Jwef


A. 510 KeV

B. 931 KeV

C. 510 MeV

D. 931 MeV

Answer: A

Watch Video Solution

13. Let  be the mass of a proton ,  the mass of a neutron,  the

mass of a  nucleus and  the mass of a  nucleus . Then

A. 

B. 

C. 

D. 

Answer: C::D

mp mn M1

.20
10 Ne M2 .40

20 Ca

M2 = 2M1

M2 > 2M1

M2 < 2M1

M1 < 10(mn + mp)

https://dl.doubtnut.com/l/_QnWbPGc1Jwef
https://dl.doubtnut.com/l/_qbOl2mnT4dR6


ddp.5.2

Watch Video Solution

14. The mass number of a nucleus is

A. always less than its atomic number

B. always greater than its atomic number

C. sometimes equal to its atomic number

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

Answer: C::D

Watch Video Solution

1. The mass defect in a particular nuclear reaction is  grams. The amont

of energy liberated in kilowatt hours is. 

(Velocity of light ).

0.3

= 3 × 108m/s

https://dl.doubtnut.com/l/_qbOl2mnT4dR6
https://dl.doubtnut.com/l/_Y6sO3bvQ1HHl
https://dl.doubtnut.com/l/_MESMBtPdcUP1


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1.5 × 106

2.5 × 106

3 × 106

7.5 × 106

2. If a proton and antiproton come close to each other and annihilate

how energy will be released

A. 

B. 

C. 

D. None of these

Answer: B

1.5 × 10− 10J

3 × 10− 10J

4.5 × 10− 10J

https://dl.doubtnut.com/l/_MESMBtPdcUP1
https://dl.doubtnut.com/l/_6uo2vuF16uhA


Watch Video Solution

3. Binding energy of a nucleus is.

A. energy given to its nucleus during its formation

B. total mass of nucleus converted to energy units

C. loss of energy from the nucleus during its formation

D. total K.E. and P.E. of the nucleons in the nucleus

Answer: C

Watch Video Solution

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

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

following reaction ? 

.

α −

x1 x2 Q

.1 H
2 + .1 H

2 → .2 He4 + Q

https://dl.doubtnut.com/l/_6uo2vuF16uhA
https://dl.doubtnut.com/l/_mL1ZDtlCFoAg
https://dl.doubtnut.com/l/_zrM0dY2JhXjE


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4(x1 + x2)

4(x2 = x1)

2(x1 + x2)

2(x2 = x1)

5. 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. can easily be broken up

B. is very stable

C. can be used as �ssionable material

D. is radioactive

Answer: B

https://dl.doubtnut.com/l/_zrM0dY2JhXjE
https://dl.doubtnut.com/l/_9oW5cKKCVZQF


Watch Video Solution

6. 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)   

(d)   

A. 

Y → 2Z

W → X + Z

W → 2Y

X → Y + Z

Y → 2Z

https://dl.doubtnut.com/l/_9oW5cKKCVZQF
https://dl.doubtnut.com/l/_1bYLeUB9IlIv


B. 

C. 

D. 

Answer: C

Watch Video Solution

W → X + Z

W → 2Y

X → Y + Z

7. The binding energy per nucleon is maximum in case of

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

.4
2 He

.56
26 Fe

.141
56 Ba

.235
92 U

https://dl.doubtnut.com/l/_1bYLeUB9IlIv
https://dl.doubtnut.com/l/_QKkJJjQjsEo9
https://dl.doubtnut.com/l/_FcgCIYwIztl7


8. 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. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

28.4MeV

20.8MeV

27.3MeV

14.2MeV

9. The mass defect for the nucleus of helium is  a.m.u. What is the

binding energy per nucleon for helium in  ?

A. 28

0.0303

MeV

https://dl.doubtnut.com/l/_FcgCIYwIztl7
https://dl.doubtnut.com/l/_qSQbZeKZsJB2


B. 7

C. 4

D. 1

Answer: B

Watch Video Solution

10.  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

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

https://dl.doubtnut.com/l/_qSQbZeKZsJB2
https://dl.doubtnut.com/l/_tvDCYpLQ0ZKW


Watch Video Solution

11. 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. 

C. 

D. 

Answer: C

Watch Video Solution

.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

23, 8MeV

931MeV

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

respectively  MeV and  MeV, then the ebergy of proton in the

.3 Li
7 .2 He4

5.60 7.06

https://dl.doubtnut.com/l/_tvDCYpLQ0ZKW
https://dl.doubtnut.com/l/_H9HjVXmGjuxe
https://dl.doubtnut.com/l/_ku1rGJ3ElkTP


reaction  is

A. 19.6MeV

B. 2.4 MeV

C. 8.4MeV

D. 17.3 MeV

Answer: D

Watch Video Solution

.3 Li
7 + p → 2.2 He4

13. Two deuterons udnergo nuclear fusion to form a Helium nucleus.

Energy released in this process is : (given binding energy per nucleon for

deuteron = 1.1 MeV and for helium = 7.0 MeV)

A. 19.2 MeV

B. 23.6 MeV

C. 26.9 MeV

https://dl.doubtnut.com/l/_ku1rGJ3ElkTP
https://dl.doubtnut.com/l/_YTbpEW1KN6CK


D. 13.9MeV

Answer: B

Watch Video Solution

14. 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: A

Watch Video Solution

.210
84 Po α v

4v/206

4v/214

v/206

v/214

https://dl.doubtnut.com/l/_YTbpEW1KN6CK
https://dl.doubtnut.com/l/_V74gNwBz04H4


ddp.5.3

15. The binding energy per nucleon of  is  and that of  is 

. The energy (in MeV) required to remove a neutron from  is.

A. 3.52

B. 3.64

C. 4.23

D. 7.86

Answer: C

Watch Video Solution

O16 7.97MeV O17

7.75MeV O17

1. In the disintegration series 

 the values of  and , respectively, will be

A. 92236

.238
92 U

→
α X

−−→
β − .A

Z
Y Z A

https://dl.doubtnut.com/l/_mD2eaKHD6ccM
https://dl.doubtnut.com/l/_5dBiwdUI855R


B. 88230

C. 90234

D. 91234

Answer: D

Watch Video Solution

2. In a given reaction, 

  

The radioactive radiations are emitted in the sequence of

A. 

B. 

C. 

D. 

Answer: B

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

α, β, γ

β, α, γ

γ, α, β

β, γ, α

https://dl.doubtnut.com/l/_5dBiwdUI855R
https://dl.doubtnut.com/l/_yW4Nqv1YhC7I


Watch Video Solution

3. 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 .

A. 172 and 69

B. 174 and 70

C. 176 and 69

D. 176 and 70

Answer: A

Watch Video Solution

A
α

−−→ A1

β −

−−→ A2
α

−−→ A3

γ

−−→ A4

A 180 72

A4

https://dl.doubtnut.com/l/_yW4Nqv1YhC7I
https://dl.doubtnut.com/l/_42N2RKPNZav6


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

 and  .Then,

A. A and C are isotopes

B. A and C are isobars

C. A and B are isotopes

D. A and B are isobars

Answer: A

Watch Video Solution

A → B + .2 He4 B → C + 2e−

5. 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. 0.052777777777778

B. 0.16736111111111

A B 20

40 A B

80 A B

https://dl.doubtnut.com/l/_pua3TZd2duGU
https://dl.doubtnut.com/l/_QSiSRQmFtr0p


C. 0.044444444444444

D. 0.042361111111111

Answer: C

Watch Video Solution

6. The half-life of  is . Given a sample of  at time , we

can assert that

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 any time after t=0

Answer: D

Watch Video Solution

.131 I 8days .131 I t = 0

https://dl.doubtnut.com/l/_QSiSRQmFtr0p
https://dl.doubtnut.com/l/_bxrIN6Z1ox1B
https://dl.doubtnut.com/l/_sT9Cwp4jun6z


7. At any instant, the ratio of the amount of radioactive substance is 2 : 1.

If their half-lives be respectively, 12 h and 16 h then after 2 days, what will

be the ratio of the substances?

A. 0.042361111111111

B. 0.084027777777778

C. 0.043055555555556

D. 0.044444444444444

Answer: A

Watch Video Solution

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

disintegrates is

A. e

B. 
1

e

https://dl.doubtnut.com/l/_sT9Cwp4jun6z
https://dl.doubtnut.com/l/_h9mV0PxN21a4


C. 

D. 

Answer: C

Watch Video Solution

e − 1

e

e

e − 1

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

. Its mean life is T. Then,

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R1

t1 and R2at timet2(t2 > t1)

A1t1 = A2t2

A1 − A2 = t2 − t1

A2 = A1e
( t1 − t2 ) /T)

A2 = A1e
( t1 / t2 ) /T)

https://dl.doubtnut.com/l/_h9mV0PxN21a4
https://dl.doubtnut.com/l/_iK2T0I6hw5gY
https://dl.doubtnut.com/l/_DXSqWtSdTVKL


10. 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. Zero

D. In�nity

Answer: B

Watch Video Solution

8 × 1010

2 × 1010

1.5 × 1010

11. In the case of thorium , we obtain an isotope

of lead  after some radioactive disintegrations.

The number of - and -particles emitted are, respectively,

A. 

(A = 232 and Z = 90)

(A = 208 and Z = 82)

α β

α = 3, β = 3

https://dl.doubtnut.com/l/_DXSqWtSdTVKL
https://dl.doubtnut.com/l/_nqvSfZZtv2h8


B. 

C. 

D. 

Answer: B

Watch Video Solution

α = 6, β = 4

α = 6, β = 0

α = 4, β = 6

12. A sample contains  of radioactive material, the half-life of which

is two days. After  days, the amount of radioactive material left in the

sample is

A. 

B. 

C. 

D. 

Answer: A

16gm

32

< 1mg

gm
1

4

gm
1

2

1gm

https://dl.doubtnut.com/l/_nqvSfZZtv2h8
https://dl.doubtnut.com/l/_d2ZP0lZBIK9i


Watch Video Solution

13. A radio-isotope has a half-life of  yeard. The fraction of the atoms of

this material that would decay in  years will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5

15

1/8

2/3

7/8

5/8

14. Three particle and one particle decaying takes place in series

from an isotope . Finally the isotope obtained will be.

A. 

α − β −

.88 Ra
238

.84 X
220

https://dl.doubtnut.com/l/_d2ZP0lZBIK9i
https://dl.doubtnut.com/l/_uAgWNu1MQJ7m
https://dl.doubtnut.com/l/_3VRxR5jDL9GA


B. 

C. 

D. 

Answer: C

Watch Video Solution

.86 X
222

.83 X
226

.83 X
215

15. Radon  decays into Polonium  by emitting an particle

with half-life of  days. A sample contains  atoms of . After 

days, the number of atoms of  left in the sample will be

A. 

B. 

C. 

D. 

Answer: D

(Ra) (P0) α −

4 6.4 × 1010 Ra 12

Ra

3.2 × 1010

0.53 × 1010

2.1 × 1010

0.8 × 1010

https://dl.doubtnut.com/l/_3VRxR5jDL9GA
https://dl.doubtnut.com/l/_Oq3wwbbkmx72


ddp.5.4

Watch Video Solution

1. If  of a radioactive material decays in 5 days, then the amount of

orginal material left after 20 days is approximately

A. 0.6

B. 0.65

C. 0.7

D. 0.75

Answer: B

Watch Video Solution

10 %

2. 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

1.37 × 109

https://dl.doubtnut.com/l/_Oq3wwbbkmx72
https://dl.doubtnut.com/l/_YQudq8GVAl0a
https://dl.doubtnut.com/l/_NqI1Ycvvczqk


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

rock is

A. years

B. years

C. years

D. years

Answer: C

Watch Video Solution

1.96 × 108

3.85 × 109

4.11 × 109

9.59 × 109

3. The half-life of radium is  and its atomic weight is . The

number of atoms that will decay from its  sample per second will be .

A. 

B. 

C. 

1620years 226

1g

3.61 × 1010

3.6 × 1012

3.11 × 1015

https://dl.doubtnut.com/l/_NqI1Ycvvczqk
https://dl.doubtnut.com/l/_8GRDaguUiviT


D. 

Answer: A

Watch Video Solution

31.1 × 1015

4. A radioactive material decays by simulataneous emission of two

particle from the with respective half - lives  and  year . The time ,

in year , after which one - fourth of the material remains is

A. 1080

B. 2430

C. 3240

D. 4860

Answer: A

Watch Video Solution

1620 810

https://dl.doubtnut.com/l/_8GRDaguUiviT
https://dl.doubtnut.com/l/_cC783MFjWfbv
https://dl.doubtnut.com/l/_XmZ6K8Zugc6O


5. For a substance, the average life for  is 1620 yr and 

 is 405 yr. After how much time the  of the material

remains aftre  and 

A. 1500 years

B. 300 years

C. 449 years

D. 810 years

Answer: C

Watch Video Solution

α − emisssion

β − emisssion
1

4

α β − emisssion

6. A radioactive nucleus undergoes emission to form a stable

element. What will be the recoil velocity of the daughter nucleus is  is

the velocity of -emission and  is the atomic mass of radioactive

nucleus ?

A. 

α −

V

α A

4V

A − 4

https://dl.doubtnut.com/l/_XmZ6K8Zugc6O
https://dl.doubtnut.com/l/_1PUSFVTpLC8s


B. 

C. 

D. 

Answer: A

Watch Video Solution

2V

A − 4

4V

A + 4

2V

A + 4

7. Half-life of a radioactive substance is 20 min. Di�erence between points

of time when it is 33% disintegrated and 67% disintegrated is

approximately

A. 10 min

B. 20 min

C. 30 min

D. 40 min

Answer: B

https://dl.doubtnut.com/l/_1PUSFVTpLC8s
https://dl.doubtnut.com/l/_D79HexCqwOLc


Watch Video Solution

8. A and B are two radioactive substances whose half-lives are 1 and 2 yr,

respectively. Initially 10g of A and 1 g of B is taken. The time (approxiamte)

after which they will have same quantity remaining is

A. 6.62 years

B. 5 years

C. 3.2 years

D. 7 years

Answer: A

Watch Video Solution

9. Half-life of a radioactive substance is 20 min. The time between 20%

and 80% decay will be

https://dl.doubtnut.com/l/_D79HexCqwOLc
https://dl.doubtnut.com/l/_gp6ONt22oqs8
https://dl.doubtnut.com/l/_cVNit2udCFFS


A. 20 minutes

B. 40 minutes

C. 30 minutes

D. 25 minutes

Answer: B

Watch Video Solution

10. The excitation energy of a hydrogen like ion to its �rst excited state is

40.8 eV. The energy needed to remove the electron from the ion in the

ground state is

A. 54.4 eV

B. 13.6 eV

C. 40.8 eV

D. 27.2 eV

https://dl.doubtnut.com/l/_cVNit2udCFFS
https://dl.doubtnut.com/l/_7R3hyKVAIqt9


Answer: A

Watch Video Solution

11. The rate of disintegration was observed to be  disintegrations per

sec when its half life period is  years. The original number of particles

are.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1017

1445

8.9 × 1027

6.6 × 1027

1.4 × 1016

1.2 × 1017

https://dl.doubtnut.com/l/_7R3hyKVAIqt9
https://dl.doubtnut.com/l/_JCfBHlHhePty


12. A small quantity of solution containing  radio nuclide of activity 1

microcurie is injected into the blood of a person. A sample of the blood of

volume  taken after 5 h shows an activity of 296 disintegration per

minute. What will be the total value of the blood in the person? Assum

that the radioactive solution mixes uniformly in the blood of the person.

(Take, 1 curie  disintegration per second and 

 where lamda=` disintegration constant)

A. 5.94 L

B. 2L

C. 317 L

D. 1 L

Answer: A

Watch Video Solution

Na24

1cm3

= 3.7 × 1010

e−λt = 0.7927,

https://dl.doubtnut.com/l/_Rx1cttbILh2p


13. A radioactive sample of  decay to Pb through a process for

which the half is  year. Find the ratio of number of nuclei of Pb

to after a time of  year Given 

A. 0.12

B. 0.26

C. 1.2

D. 0.37

Answer: B

Watch Video Solution

^ (238)U

4.5 × 109

^ (238)U 1.5 × 109 (2)1 / 3 = 1.26

14. A radioactive sample is emitter with half life  days is

observed by a student to have  disintegration/sec. The number of

radioactive nuclei for given activity are.

A. 

α − 138.6

2000

3.45 × 1010

https://dl.doubtnut.com/l/_AGEdrjgncejz
https://dl.doubtnut.com/l/_vI4KEy38Terf


B. 

C. 

D. 

Answer: A

Watch Video Solution

1 × 1010

3.45XX1015

2.75 × 1011

15. If one starts with one curie of radioactive substance 

the activity left after a period of  week will be about

A. 1 curie

B. 120 microcurie

C. 60 microcurie

D. 8 millicurie

Answer: C

Watch Video Solution

(T1 / 2 = 12hrs)

1

https://dl.doubtnut.com/l/_vI4KEy38Terf
https://dl.doubtnut.com/l/_prChGhYgrbiM


ddp.5.5

1. An antomic Power station has a generating capacity of . The

energy generated in a day by this station is.

A. 200 MW

B. 200 J

C. 

D. 

Answer: D

Watch Video Solution

200MW

4800 × 106J

1728 × 1010J

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

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

200MeV U 235

1000kW

https://dl.doubtnut.com/l/_prChGhYgrbiM
https://dl.doubtnut.com/l/_z3KpyFoYXszl
https://dl.doubtnut.com/l/_xqoViz5zV1QL


A. 1000

B. 

C. 

D. 931

Answer: C

Watch Video Solution

2 × 108

3.125 × 1016

3. If  energy is released in the �ssion of a single  nucleus,

the number of �ssions required per second to produce  kilowatt power

shall be (Given ).

A. 

B. 

C. 

D. 

200MeV U 235

1

1eV = 1.6 × 10− 19J

3.125 × 1013

3.125 × 1014

3.125 × 1015

3.125 × 1016

https://dl.doubtnut.com/l/_xqoViz5zV1QL
https://dl.doubtnut.com/l/_8ANykKTeYQiV


Answer: A

Watch Video Solution

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

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

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

.92 U
235 200

.92 U
235

5W

1.56 × 10+ 10s− 1

1.56 × 10+ 11s− 1

1.56 × 10+ 16s− 1

1.56 × 10+ 17s− 1

https://dl.doubtnut.com/l/_8ANykKTeYQiV
https://dl.doubtnut.com/l/_fMTCenjzkCdc


5. If a proton and anti-proton come close to each other and annihilate,

how much energy will be released ?

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

1.5 × 10− 10J

3 × 10− 10J

4.5 × 10− 10J

6. Energy released in fusion of  of deuterium nuclei.

A. 

B. 

C. 

D. 

1kg

8 × 1013J

3 × 1027J

2 × 107kWH

8 × 1023MeV

https://dl.doubtnut.com/l/_QmPu1zY2hv3f
https://dl.doubtnut.com/l/_vZ8GcLOYcdrg


Answer: A

Watch Video Solution

7. If the energy released in the �ssion of the nucleus is . Then the

number of nuclei required per second in a power plant of  will be.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

200MeV

16kW

0.5 × 1014

0.5XX1012

5 × 1012

5 × 1014

8. To generate a power of  mega watt, the number of �ssions of 

per minute is. 

3.2 U 235

https://dl.doubtnut.com/l/_vZ8GcLOYcdrg
https://dl.doubtnut.com/l/_CtKw3XOcjtZF
https://dl.doubtnut.com/l/_t41Lz5RzowYF


(Energy released per �ssion ).

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= 200MeV , 1eV = 1.6 × 10− 19J

6 × 1018

6 × 1017

1017

6XX1016

9. Two deuterons udnergo nuclear fusion to form a Helium nucleus.

Energy released in this process is : (given binding energy per nucleon for

deuteron = 1.1 MeV and for helium = 7.0 MeV)

A. 

B. 

C. 

19.2MeV

23.6MeV

26.9MeV

https://dl.doubtnut.com/l/_t41Lz5RzowYF
https://dl.doubtnut.com/l/_LbRPArweLeuR


D. 

Answer: B

Watch Video Solution

13.9MeV

10. What is the energy released by fassion of 1 g of ? (Assume 200 Me

V energy is liberated on �ssion of 1 nucleus)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

U 235

8.2 × 1010J

8.2 × 109J

8.2 × 1013J

8.2 × 1016J

https://dl.doubtnut.com/l/_LbRPArweLeuR
https://dl.doubtnut.com/l/_AIuGFRtdB7Uf


11. The nuclear reaction  (mass of deuteron 

 and mass of ) is

A. fusion reaction releasing  energy

B. fusion reaction absorbing  energy

C. �ssion reaction releasing  energy

D. �ssion reaction absorbing  energy

Answer: A

Watch Video Solution

.2 H + .2 H → .4 He

= 2.0141a. m. u He = 4.0024a. m. u

24MeV

24MeV

0.0258MeV

0.0258MeV

12. 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 low mass numbers

C. increases with mass number at low mass numbers

https://dl.doubtnut.com/l/_s6NcoCDItx8X
https://dl.doubtnut.com/l/_osvUbUnBnvYp


D. decreases with mass number at low mass numbers

Answer: B

Watch Video Solution

13. An atomic power nuclear reactor can deliver 300 MW. The energy

released due to �ssion of each nucleus of uranium atoms  is 170 MeV.

The number of uranium atoms �ssioned per hour will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

U 238

30 × 1025

4 × 1022

10 × 1020

5 × 1015

https://dl.doubtnut.com/l/_osvUbUnBnvYp
https://dl.doubtnut.com/l/_zMqwdLMaNA7S
https://dl.doubtnut.com/l/_8XJ9MCqyP51f


14. 

Watch Video Solution

https://dl.doubtnut.com/l/_8XJ9MCqyP51f

