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ATOMIC NUCLEUS

Numerical Examples

1. In any nuclear reaction

t of th f
Tooo Part of the mass of a
particular substance is converted into energy. If 1 g of

that substance takes part in a nuclear reaction then

determine the energy evolved in kilowatt-hour


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_I7HXNksgxxVl

° Watch Video Solution

2.If a metal's mass could be completely converted into
energy, calculate how much of this metal would be
required as fuel for a power plant in a year. This power
plant, let us suppose, generates 200 MW on an

average.

o Watch Video Solution

3. For a nucleus which is nearly spherical in shape
1
r = roA3s, where r is the radius and A is the mass

number and 7 is a constant of value 1.2 x 10~ m.


https://dl.doubtnut.com/l/_I7HXNksgxxVl
https://dl.doubtnut.com/l/_mO6x74W10iVH
https://dl.doubtnut.com/l/_tg4RzkXjhQa2

If the mass of the neutrons and protons are equal and

equal to 1.67 x 1027 kg, prove that density of the

nucleus is 2.3 x 10 times the density of water.

° Watch Video Solution

4. How many o and [-particles are emitted when U-
238 changes to Pb-206 due to radioactivity. Atomic
numbers of U-238 and Pb-206 are 92 and 82

respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_tg4RzkXjhQa2
https://dl.doubtnut.com/l/_WTwHjBXOitO4

5. .95 U?® decays by emitting successively 8 a-
particles and 8 [-particles. Determine the mass
number and atomic number of the new element and

express it in symbol.

° Watch Video Solution

6. .55 A%?? — 5, B9 | Determine how many a-
particles and [-particles have been emitted in the

above reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_SouQLwGDmNx1
https://dl.doubtnut.com/l/_YYk56mlGibOw

7. The half-life of a radioactive substance is 1y. After 2
y, what will the amount of the substance that will be

disintegrated?

o Watch Video Solution

8. In 8000 v, a radioactive substance reduces a ﬁth

part of its initial amount. Determine its half-life.

o Watch Video Solution

1
9. A radioactive material reduces to gth of its initial

amount in 18000 y. Find its half-life period.



https://dl.doubtnut.com/l/_wt9lcxYVt5m0
https://dl.doubtnut.com/l/_iuYst5h5PNBf
https://dl.doubtnut.com/l/_mWVYrFfDxG2H

[ ° Watch Video Solution

10. An accident in a laboratory deposits some amount
of radioactive material of half-life 20d on the floor and
the walls. Testing reveals that the level of radiation is
32 times the maximum permissible level. After how

many days will it be safe to use the room?

o Watch Video Solution

11. Half-life of thorium is 1.5 x 10'° y. How much time

is needed for 20% of thorium to disintegrate ?

o Watch Video Solution



https://dl.doubtnut.com/l/_mWVYrFfDxG2H
https://dl.doubtnut.com/l/_56sY2BBxHN8b
https://dl.doubtnut.com/l/_kAKguCi5ZLUc

12. Half-life of radium is 1500 y. In how many years will

1 g of pure radium reduce by 1 mg ?

° Watch Video Solution

13. State the law of radioactive decay. 3/4th of a
radioactive sample decays in 3/4 s. What is the halflife

of the sample?

° Watch Video Solution



https://dl.doubtnut.com/l/_kAKguCi5ZLUc
https://dl.doubtnut.com/l/_yRuC0vvejsxn
https://dl.doubtnut.com/l/_SKzkiHUGjdIu

14. A radioactive isotope X with half-life 1.5 x 10” y
decays into a stable nucleus Y. A rock sample contains
both elements X and Y in ratio 1:15. Find the age of the

rock .

° Watch Video Solution

15. Po?'? has half-ife of 140 d. In 1g Po*'® how many
disintegration will take place every second ?

[Avogadro's number = 6.023 x 10%3]

° Watch Video Solution



https://dl.doubtnut.com/l/_jDHTlIhUMVuB
https://dl.doubtnut.com/l/_F5Cu05ko9HLc

16. A radioactive sample of half-life 30 d contains 10
particles at an instant of time. Find the activity of the

sample.

o Watch Video Solution

17. How much .g4 Po?™"

of half-life 138 days is required
to produce a source of a-radiation of intensity 5 mcl

(millicurie ) ?

° Watch Video Solution



https://dl.doubtnut.com/l/_V30wlCGEEJz3
https://dl.doubtnut.com/l/_v9BBF40ttb5e

18. A 280 days old radioactive shows an activity of
6000 dps, 140 days later it's activity becomes 3000

dps. What was its initial activity ?

o Watch Video Solution

19. Complete the following nuclear reaction

.13 Al27 + .9 H64 — .15 P30 + ?

o Watch Video Solution

20. Complete the following nuclear reaction

.7N14—|—.2H64—> '8017+?



https://dl.doubtnut.com/l/_EOTfhQtd0nrY
https://dl.doubtnut.com/l/_Du3g9UuWQCS5
https://dl.doubtnut.com/l/_HFhflDKzcu3j

[ ° Watch Video Solution

21. Identify the missing particle in the following two
reactions (I).g F¥* + . H! — 0% +?

(1).12 M925 + 7 = ‘11 Na,22 + .9 H64

o Watch Video Solution

22. When .4 Be? is hit by a-particles a neutron is
emitted resulting in the formation of a new element.
Identify the element and write the complete reaction

equation.

o Watch Video Solution



https://dl.doubtnut.com/l/_HFhflDKzcu3j
https://dl.doubtnut.com/l/_YAuQUtJM3ZZD
https://dl.doubtnut.com/l/_72VLodDgkV7t

23. When an aluminium nucleus (.13 Al27) is hit by a
proton a new element is formed with the emission of
a-particle. (ii)Write the complete equation of reaction
, (ii)ldentify the new element and (iii)Determine the

number of neutrons and protons in the nucleus .

o Watch Video Solution

24. On collision with neutron , .3 Al changes to
radiosodium .qg Na** and emits a particle. .11 Na** |
In its turn emits a particle and is transmitted to
.19 Mg**. Write the two nuclear equations and

identify the particles .


https://dl.doubtnut.com/l/_72VLodDgkV7t
https://dl.doubtnut.com/l/_xZKBI2gWYHE1
https://dl.doubtnut.com/l/_PQHeRS4u3no9

o Watch Video Solution

25. A nucleus disintegrated into two nuclei and their
velocities are in the ratio of 2:1. What will be the ratio

of their size ?

° Watch Video Solution

26.In the nuclear reaction X (n, a),Li" , identify X.

o Watch Video Solution



https://dl.doubtnut.com/l/_PQHeRS4u3no9
https://dl.doubtnut.com/l/_D4qGeKW5ZGo3
https://dl.doubtnut.com/l/_1VpUZr80NTj7

27. The kinetic energy of a slow moving neutron is
0.04 eV. What fraction of the speed of light is the
speed of this neutron ? At what temperature will the
average kinetic energy of a gas molecule to equal to
the energy of this neutron ? [ mass of neutron :
1.675 x 10~ %7 kg , Boltzmann constant,

kp =138 x 10" 3J. K 1]

° Watch Video Solution

28. In a typical nuclear fission reaction, it was found

that there was a loss of mass of 0.2150 u. How much


https://dl.doubtnut.com/l/_MUnYhRazlnqT
https://dl.doubtnut.com/l/_3FvrJjM8H1pt

energy in MeV will be released from the reaction ? (

c=3x108ms™ 1)

o Watch Video Solution

29. In a piece of ancient wood C-14 and C-12 in this
1

wood at present is 3 part of their ratio in the ancient

wood. Half-life of C'* is 5570 y. What is the age of the

wood ?

° Watch Video Solution

Section Related Questions


https://dl.doubtnut.com/l/_3FvrJjM8H1pt
https://dl.doubtnut.com/l/_whClpm0B4Exb

1. What do you mean by mass-energy equivalence ?

o Watch Video Solution

2. What do you mean by the law of conservation of

mass energy ?

° Watch Video Solution

3. What do you mean by rest mass of a body ?

° Watch Video Solution



https://dl.doubtnut.com/l/_x7sHIco4Zk8K
https://dl.doubtnut.com/l/_x4LQo7WMwZFm
https://dl.doubtnut.com/l/_HsvkbAVeOQnf

4. What are the characteristics of nuclear force ?

o Watch Video Solution

5. What are the constituents of the atomic nucleus?

What do you mean by nucleon?

° Watch Video Solution

6. What is nuclear force ?

° Watch Video Solution



https://dl.doubtnut.com/l/_V2OhPM44fICU
https://dl.doubtnut.com/l/_P78KgpjPxFhq
https://dl.doubtnut.com/l/_zMgYc9fdcZ2y

7.What are isotopes ?

o Watch Video Solution

8. Define atomic weight and atomic number of an

element

° Watch Video Solution

9. What is unified atomic mass unit ? Determine the

equivalent energy of 1u in MeV unit.

° Watch Video Solution



https://dl.doubtnut.com/l/_a2tXWdvOlkP7
https://dl.doubtnut.com/l/_TnKfjXzDTS75
https://dl.doubtnut.com/l/_HvyEslNUo6pa

10. Define binding energy of nucleus . What is its

source ?

o Watch Video Solution

11. What is meant by mass defect of a nucleus ? How it

it related to the binding energy of the nucleus ?

° Watch Video Solution

12. What do you mean by mass excess ? Give examples

o Watch Video Solution



https://dl.doubtnut.com/l/_QhNWU8TKcRXM
https://dl.doubtnut.com/l/_M2HOwVi2EyZs
https://dl.doubtnut.com/l/_0aXXB67WL4VV

13. How can nuclear density be calculated ?

o Watch Video Solution

14. Write down the relation between radius of nucleus

and mass number .

o Watch Video Solution

15. Define radioactivity

° Watch Video Solution



https://dl.doubtnut.com/l/_0aXXB67WL4VV
https://dl.doubtnut.com/l/_oVASZCUelIHA
https://dl.doubtnut.com/l/_iYmfxrTQc8D2
https://dl.doubtnut.com/l/_szhXctdiJYXm

16. What are radioactive rays ?

° Watch Video Solution

17. Write down three properties of beta rays .

o Watch Video Solution

18. What is the constituent of an « -particle ?

° Watch Video Solution



https://dl.doubtnut.com/l/_qTlSgVME4qHo
https://dl.doubtnut.com/l/_1wUFpiNYeENM
https://dl.doubtnut.com/l/_N8LKMRLIAVsj

19. Describe briefly about the generation of a-rays and

its principle properties .

o Watch Video Solution

20. What are the differences between cathode rays

and (3 -rays ?

o Watch Video Solution

21. What are the basic differences between X-rays and

7y -rays ?

o Watch Video Solution



https://dl.doubtnut.com/l/_PktJg0Q3Rplr
https://dl.doubtnut.com/l/_lnb4wTfaFvFN
https://dl.doubtnut.com/l/_0jQ8nuko2K5g

22. Mention two properties of each of the radioactive

rays emitted from a radioactive substance.

o Watch Video Solution

23, State clearly the differences between a, 8 and 7 -

rays.

° Watch Video Solution

24. State the differences between a and (3 - particles

in respect of their charges , masses and ionisation


https://dl.doubtnut.com/l/_0jQ8nuko2K5g
https://dl.doubtnut.com/l/_dPVFzzc78XGx
https://dl.doubtnut.com/l/_fbqRCyXBxYta
https://dl.doubtnut.com/l/_XJcp8pZ1oCQY

powers .

o Watch Video Solution

25. Compare X-rays and y-rays .

o Watch Video Solution

26. Mention the similarities between cathode rays and

beta rays .

o Watch Video Solution



https://dl.doubtnut.com/l/_XJcp8pZ1oCQY
https://dl.doubtnut.com/l/_lSo8InW5kMJ9
https://dl.doubtnut.com/l/_7UcfDIxEY41v

27.If a radioactive element emits -

(i) a-particle and
(ii) B-particle, then how its mass number and atomic

number will change?

o Watch Video Solution

28. What do you mean by conservation of mass
number and atomic number ? Show that from it two
displacement laws of a and 3 -decay can be obtained

from these conservation laws .

° Watch Video Solution



https://dl.doubtnut.com/l/_8sy19XrynALr
https://dl.doubtnut.com/l/_rbNLMNTGCSZ2

29. What is disintegration energy ?

o Watch Video Solution

30. Establish the relation between decay constant and

half-life .

° Watch Video Solution

31. What do you mean by half-life of a radioactive

substance ?

° Watch Video Solution



https://dl.doubtnut.com/l/_rbNLMNTGCSZ2
https://dl.doubtnut.com/l/_1Pj8DAOp2SvJ
https://dl.doubtnut.com/l/_lcqvQ7cXrHcf
https://dl.doubtnut.com/l/_9VOwZZbIivG0

32. Write down the law of radioactive decay .

o Watch Video Solution

33. Write down the law of radioactive decay and
explain it with curve . Define half-life of a radioactive

substance

° Watch Video Solution

34. What is mean life of radioactive substance ? Show

its relation with half-life .



https://dl.doubtnut.com/l/_9VOwZZbIivG0
https://dl.doubtnut.com/l/_BfMlXSRicChz
https://dl.doubtnut.com/l/_QRMB6P4AEwts
https://dl.doubtnut.com/l/_gfh4ODTHb4y8

o Watch Video Solution J

35. Half-life of a radioactive element is 17,5 and its

average life is 7. Write down the relation between

them.

o Watch Video Solution

36. What do you mean by 'activity' of a radioactive

sample ?

° Watch Video Solution



https://dl.doubtnut.com/l/_gfh4ODTHb4y8
https://dl.doubtnut.com/l/_uy3rlaSAliXr
https://dl.doubtnut.com/l/_NoiZ6s3R30DA

37. In which properites , the activity of a radioactive

sample depends ?

o Watch Video Solution

38. Define 1 curie

° Watch Video Solution

39. What is artificial radioactivity ? Illustrate the

matter

° Watch Video Solution



https://dl.doubtnut.com/l/_OUOMKJu7Axwq
https://dl.doubtnut.com/l/_s1yvWzEDU7du
https://dl.doubtnut.com/l/_w6LtlwMh4vUP

40. What do you mean by artificial transmutation ?

Give examples .

o Watch Video Solution

41. Explain the phenomenon of artificial transmutation

with example .

° Watch Video Solution

42. Give two examples of artificial transmutation by a-

rays.

o Watch Video Solution



https://dl.doubtnut.com/l/_v3juYUFexDhp
https://dl.doubtnut.com/l/_9oVvk8qkPGXs
https://dl.doubtnut.com/l/_0CKDsgdzDkeO

43. What do you mean by radioisotopes ?

o Watch Video Solution

44.What do you mean by nuclear fission ?

o Watch Video Solution

45. Explain nuclear fission with a suitable nuclear

reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_0CKDsgdzDkeO
https://dl.doubtnut.com/l/_oZpaB1n3qhlB
https://dl.doubtnut.com/l/_JeXO1l2okYgp
https://dl.doubtnut.com/l/_fu7mamouB0wK

46. Explain how energy is released as a result of

nuclear fission.

o Watch Video Solution

47. Give two examples of moderator .

° Watch Video Solution

48. What is the main principle of atom bomb ?

° Watch Video Solution



https://dl.doubtnut.com/l/_2JDRO2gxBcqN
https://dl.doubtnut.com/l/_JIGaMCg6blFI
https://dl.doubtnut.com/l/_SOaKFJthSLZL

49. What do you mean by nuclear fusion ?

o Watch Video Solution

50. Explain how the sun and the other stars generate

energy.

° Watch Video Solution

51. Explain why a nuclear fission is to be performed

about a nuclear fusion.

° Watch Video Solution



https://dl.doubtnut.com/l/_Wd6c14a73rjj
https://dl.doubtnut.com/l/_fjQV33DD4gZg
https://dl.doubtnut.com/l/_3ngz82gKvsqD

52. Discuss two important applications of

radioisotopes .

o Watch Video Solution

53. Write short notes on : Radio isotopes and their

uses.

° Watch Video Solution

54. What do you know about carbon dating ?

° Watch Video Solution



https://dl.doubtnut.com/l/_XC17EIudYKXv
https://dl.doubtnut.com/l/_NquukCX6bG2O
https://dl.doubtnut.com/l/_YjVCQrShmfs2

Hots Question

1. The density of uranium nucleus is approximately ,
m, = 1.67 x 10 2" kg .

A.102kg. m 3

B.10'"kg. m 3

C.10Mkg. m 3

D. 101 kg. m 3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kiKnJcP2kd5o
https://dl.doubtnut.com/l/_jIYT63E5YyG0

2. There is no electron in nucleus then how does (-

emission take place from the nucleus ?

o View Text Solution

3. The nucleus of a radioactive element emits an a-
particle and then emits 2 S-particles subsequently .
Prove that the product (daughter nucleus ) is actually

an isotope of the original elements .

o Watch Video Solution

4. What is meant by the statement that the half-life of

radium is 1622 years ?


https://dl.doubtnut.com/l/_jIYT63E5YyG0
https://dl.doubtnut.com/l/_WvDvvsSPa8VE
https://dl.doubtnut.com/l/_CZ1YpzhFu2F2

o Watch Video Solution

5. What will be the change in the ratio of neutrons to

protons of a nucleus if

(i) a B-particle is emitted,
(ii) a positron is emitted and

(iii) a y-ray photon is emitted?

o Watch Video Solution

6. Energy evolved during nuclear fission can be used

for the welfare of mankind' - discuss briefly .



https://dl.doubtnut.com/l/_CZ1YpzhFu2F2
https://dl.doubtnut.com/l/_oXt7ftenCBRw
https://dl.doubtnut.com/l/_2V5niuOvXdC4

l O Watch Video Solution J

7. Why is neutron used as an ideal particle for
bombarding the nucleus of elements in a nuclear

reaction ?

° Watch Video Solution

8. What is difference between chemical reaction and

nuclear reaction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_2V5niuOvXdC4
https://dl.doubtnut.com/l/_REc4Qev7AJLE
https://dl.doubtnut.com/l/_fi4uelA3Qdhi

9. What effect will be noticed when a source of a-
particles is introduced in a changed gold leaf

electroscope ?

o View Text Solution

10. Electromagnetic waves are emitted from an atom
in excited state and ~ -rays are emitted during
radioactive disintegration. What are the similarities

and dissimilarities between them ?

° Watch Video Solution



https://dl.doubtnut.com/l/_lLD1L56Cx056
https://dl.doubtnut.com/l/_cKKxwsZNltOq

11. Is mass defect always positive or negative ?

° Watch Video Solution

12. Write two characteristic features of nuclear force

which distinguish it from the Coulomb force.

o View Text Solution

13. A mixture consists of two radioactive materials A;
and A, with halfdives of 20s and 10s respectively.

Initially the mixture has 40g of A; and 160g of as. The


https://dl.doubtnut.com/l/_52Ek1VTr6FoA
https://dl.doubtnut.com/l/_OeUNqoUf133t
https://dl.doubtnut.com/l/_jLh07NAiVQhR

amount the two in the mixture will become equal

after

o Watch Video Solution

14. The half -life of a radioactive nucleus is 50 days.
What is the time interval (¢, — t;) between the time
to when % of it has decayed and the time ¢; when 3
of it had decayed ?

° Watch Video Solution

Ncert Textbook Questions


https://dl.doubtnut.com/l/_jLh07NAiVQhR
https://dl.doubtnut.com/l/_m2dXS3usacyE

1. Obtain the binding energy of the nuclei .gg Fe and
.ggg Bt in units of MeV from the following data .

m=1.007825 u, m,=1.008665 u

m (.53 Fe) = 55.934939u  m (.3}’ Bi) = 208.980388

Which nucleus has greater binding energy per

nucleon ?

° Watch Video Solution

2. A given coin has a mass of 3.0 g . Calculate the
nuclear energy that would be required to separate all

the neutrons and protons from each other . For


https://dl.doubtnut.com/l/_4BA71ej5UfGC
https://dl.doubtnut.com/l/_gpvKmORqvFrb

simplicity assume that the coin is entirely made of
.SSC’ atoms ( of mass 62.92960 u). The masses of
protons and neutrons are 1.00783 u and 1.00867 u

respectively.

° Watch Video Solution

3. The halflife of .33 Sr is 28 years . What is the

disintegration rate of 15 mg of this isotope ?

o Watch Video Solution

4. Find Q-value and kinetic energy of the emitted a-

particle in the a-decay of (a).gézg2 Ra and (b).ggo Rn.


https://dl.doubtnut.com/l/_gpvKmORqvFrb
https://dl.doubtnut.com/l/_pGYVePrmEyxt
https://dl.doubtnut.com/l/_SBd79Dd5VA3n

Given , m(.2% Ra) = 226.02540 u, m(.33% Rn) =
222.01750 u, m(.22° Rn) = 220.01137 u, m(.3;° Po) =

216.00189 u , m (.5 He) =4.00260 u

° Watch Video Solution

5. The radionuclide .;'C decays according to
.(1).1 C — .él B+e" +w. Ti/o = 203 min. The
maximum energy of emitted positron is 0.960 MeV.
Calculate Q and compare it with the maximum energy
of the positron emitted. Given : m(.fljl C’) =11.01143 u,

m(.3* B) =11.009305 u, m, = 0.000548 u

o Watch Video Solution



https://dl.doubtnut.com/l/_SBd79Dd5VA3n
https://dl.doubtnut.com/l/_9DF4LKN8Shzs
https://dl.doubtnut.com/l/_ITGAnrNhOtpg

6. The Q-value of a nuclear reaction A+b — C+dis
defined by Q = [my4 + my — mg — my|c? , where the
masses refer to nuclear rest masses . Determine from
the given data whether the following reactions are
exothermic or endothermic.

(a).} H + ‘;’ H — % H% , (b)
&0+ 5 C— 2 Ne+ .3 He

Atomic masses are given to be m(i H) = 1.007825 u,
m(.3H) = 2014102 u , m(.} H) =3.016049 u,
m(.1> C) =12.000000 u, m(.2) Ne) =19.992439 u,

m(.5 He) =4.002603 u

° Watch Video Solution



https://dl.doubtnut.com/l/_ITGAnrNhOtpg
https://dl.doubtnut.com/l/_lnEKMlqvkgIP

7. Is the fission of a .58 Fe nucleus into two equal
fragments , .73 Al energetically possible ? Argue by
working out Q of the process. Given , m(.gg Fe) =

55.93494 u and m (.35 Al) =27.98191u

o Watch Video Solution

8. The fission properties of .329 Pu are very similar to
those of .23° U. The average energy released per
fission is 180 MeV . How much energy, in MeV , is

released if all the atoms in 1 kg of pure .329 Pu

undergo fission ?

° Watch Video Solution



https://dl.doubtnut.com/l/_lnEKMlqvkgIP
https://dl.doubtnut.com/l/_Rxod8tSiMzmp
https://dl.doubtnut.com/l/_Rkv5CvpO8vUq

9. A 1000 MW fission reactor consumes half of its fuel
in 5 y. How much .53° U did it contain initially ?
Assume that the reactor was active 80% of the time
and all the energy generated arises from the fission of
235

.g5_ U and that this nuclide is consumed by the fission

process.

o Watch Video Solution

10. How long an electric lamp of 100 W can be kept
glowing by fusion of 2.0 kg of deuterium ? The fusion
reaction can be taken as

2H+ 2H — 3He+n+ 3.2MeV

| & S |


https://dl.doubtnut.com/l/_Rkv5CvpO8vUq
https://dl.doubtnut.com/l/_vMRORG1AoYQk

[ W Watch Video Solution J

11. A source contains two phosphorus radionuclei
2P(Ty/2 =14.3d) and .33 P(Ty,5 = 25.3d).
Initially, 10% of the decay come from 1? P. How long

one must wait until 90% comes from it?

o Watch Video Solution

12. Under certain circumstances , a nucleus can decay
by emitting a particle more massive than an a-
particle. Consider the following decay processes.
(a).223 Ra — 2 Pb + .14 C,

(b).223 Ra — .35 Rn + .5 He


https://dl.doubtnut.com/l/_vMRORG1AoYQk
https://dl.doubtnut.com/l/_3jV4aESRP7qX
https://dl.doubtnut.com/l/_yckar01JE3ua

Calculate the Q-values for these two decays and
determine that both are energetically possible.

m(.22% Ra) = 223.01850u, m (.23’ Pb)=208.98107 u,
m (.35 Rn) = 219.00948 u, m(.5* C) = 14.00324 u and

m (.5 He) =4.00260 u

° Watch Video Solution

13. Consider the fission of .338 U by fast neutrons. In

one fission event , no neutrons are emitted and the
final stable end products, after the beta decay of the
primary fragments , are .égo Ce and .ZZ Ru. Calculate
Q for this fission process.

Given , m(.33 U) = 238.05079u, m (.53’ Ce) =


https://dl.doubtnut.com/l/_yckar01JE3ua
https://dl.doubtnut.com/l/_d5Ojws2qYDwe

139.90543 u

m(.q; Ru) = 98.90594 u, m,,=1.008667 u

o Watch Video Solution

14. Suppose India had a target of producing by 2020
AD, 200,000 MW of electric power , 10% of which was
to be obtained from nuclear power plant. Suppose we
are given that, on an average, the efficiency of
utilisation (i.e., conversion to electric energy ) of
thermal energy produced in a reactor was 25% . How
much amount of fissionable uranium did our country

need per year by 2020 ? Take the heat per fission of


https://dl.doubtnut.com/l/_d5Ojws2qYDwe
https://dl.doubtnut.com/l/_kRiQlQnema00

25U to be about 200 MeV. Avogadro's number

— 6.023 x 10 mol .

o Watch Video Solution

15. Calculate the compare the energy released by (a)
fusion of 1.0 kg of hydrogen deep within the sun and

(b) the fission of 1.0 kg of .23 U in a fission reactor.

o Watch Video Solution

Ncert Exemplar Question


https://dl.doubtnut.com/l/_kRiQlQnema00
https://dl.doubtnut.com/l/_8wtdDYt2gpqp

1. Suppose we consider a large number of containers
each containing initially 10000 atoms of radioactive

material with a half-life of 1 year. After 1 year,

(A) All containers will have 5000 atoms

(B) All the containers will contain the same number of
atoms but that number will only be approximately
5000.

(C) The containers will in general have different
numbers of the atoms but their average will be close
to 5000.

(D) None of the containers can have more than 5000

atoms.


https://dl.doubtnut.com/l/_4y20fxEgpiMV

A. all containers will have 5000 atoms

B. all the containers will contain the same number

of atoms but that number will only be

approximately 5000

C.the containers will in general have different

members of the atoms but their average will be

close to 5000

D.none of the containers can have more than

5000 atoms

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_4y20fxEgpiMV

2. When a nucleus in an atom undergoes a radioactive

decay, the electronic energy levels of the atom -

(A) Do no change for any type of radioactivity.
(B) Change for a and (8 -radioactivity but not for ~-
radioactivity.
(C) Change for a-radioactivity but not for others.
(D) Change for B-radioactivity but not for others.
A. do no change for any type of radioactivity
B. change for a and (8 -radioactivity but not for ~-

radioactivity

C. change for a-radioactivity but not for others


https://dl.doubtnut.com/l/_3ZBV8E7rXobO

D. change for S-radioactivity but not for others

Answer: b

° Watch Video Solution

3. M, and M, denote the atomic masses of the
parent and the daughter nuclei respectively in a
radioactive decay. The Q-value for a = - decay is @
and that for a 81 - decay is Q. If m, denotes the
mass of an electron , then which of the following

statements is correct ?


https://dl.doubtnut.com/l/_3ZBV8E7rXobO
https://dl.doubtnut.com/l/_BG99m7JSmUzE

A Q= (M, — M)c and
Q: = (M, — M, — 2m,)c’

B.Q, = (M, — M,)c’ and Qy = (M, — M,)c’

C.Qy = (M, — M, —2m,)c’ and
Q2 = (M, — M, + 2m,)c’

D.Q; = (M, — M, +2m,)c’ and

Q2 = (M, — M, + 2m,)c’

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_BG99m7JSmUzE

4. Heavy and stable nuclei have more neutrons than

protons . This is because of the fact that

A. neutrons are heavier than protons

B. electrostatic force between protons are

repulsive

C. neutrons decay into protons through S-decay

D. nuclear forces between neutrons are weaker

than that between protons

Answer: b

° View Text Solution



https://dl.doubtnut.com/l/_80RMjw2B308n
https://dl.doubtnut.com/l/_wSrkyUSUWR8K

5. In a nuclear reactor , moderators slow down the

neutrons which come out in a fission process. The

moderator used have light nuclei. Heavy nuclei will not

serve the purpose because,

A. They will break up

B. elastic collision of neutrons with heavy nuclei

will not slow them down

C.the net weight of the reactor woud be

unbearably high

D. substances with heavy nuclei do not occur in

liquid or gaseous state at room temperature .


https://dl.doubtnut.com/l/_wSrkyUSUWR8K

Answer: b

° Watch Video Solution

6. Fusion processes , like combining two deuterons to
form a He nucleus are impossible at ordinary
temperatures and pressure . The reasons for this can
be traced to the fact

A. nuclear forces have short range

B. nuclei are positively charged

C. the original nuclei must be completely ionised

before fusion can take place


https://dl.doubtnut.com/l/_wSrkyUSUWR8K
https://dl.doubtnut.com/l/_jUNmRlyT7zLB

D.the original nuclei must break up before

combining with each other.

Answer: a,b

o Watch Video Solution

1. The approximate value of the density of uranium

nucleus (mp = 1.67 X 10_27kg) is

A.102kg. m 3

B.10'"kg. m 3


https://dl.doubtnut.com/l/_jUNmRlyT7zLB
https://dl.doubtnut.com/l/_2diwfHJJ361q

C.10Mkg. m 3

D.10%kg. m 3

Answer: B

° Watch Video Solution

2. Which of the following is correct ?

A. The rest mass of a stable nucleus is less than

the sum of the rest masses of the isolated

nucleons


https://dl.doubtnut.com/l/_2diwfHJJ361q
https://dl.doubtnut.com/l/_Uzf9ozpHgCeA

B. The rest mass of a stable nucleus is more than

the sum of the rest masses of the isolated

nucleons

C.In nuclear fusion, energy is emitted due to

combination of two nuclei of comparable

masses (100 u approx )

D. In nuclear fission , no energy is released due to

fragmentation of a very heavy nucleus .

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_Uzf9ozpHgCeA
https://dl.doubtnut.com/l/_8cz1UEK81mEd

3. During emission of a negative § - particle

A. an electron from the atom is emitted

B. an electron already present inside the nucleus is

emitted

C. an electron is emitted due to disintegration of a

neutron inside of nucleus.

D.a part of nuclear binding energy is converted

into an electron .

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_8cz1UEK81mEd
https://dl.doubtnut.com/l/_UX2zWYlAnCds

4. Which of the following statements is correct ?

A. B-rays and cathode rays are of identical nature

B. y-rays are a steam of high energetic neutrons

C. a-particles are singly charged helium atoms

D. The masses of a proton and that of a neutron

are exactly equal

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_UX2zWYlAnCds

5. A radioactive nucleus of mass number A, initially at
rest, emits an o -particle with a speed v. The recoil

speed of the daughter nucleus will be

2v
A—4
2v
A+14
4v
A—14
4v
A+4

Answer: C

° Watch Video Solution



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

6. An excited Ne?? nucleus is disintegrated into an
unknown nucleus and two a-particles . This unknown
nucleus is

A. nitrogen

B. carbon

C. boron

D. oxygen

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XUsSTQ2zaZmK

7.The half-life of I'%! is 8d. If a sample of I'%! is taken

at time t=0, then it can be said that

(A) No nuclear disintegration will occur before t=4 d.
(B) No nuclear disintegration will occur before t=8 d.
(C) all nuclei will be disintegrated in t=16 d.

(D) A definite nucleus may be disintegrated at any

time after t=0.

A. no nuclear disintegration will occur before t=4 d
B. no nuclear disintegration will occur before t=8 d

C. all nuclei will be disintegrated in t=16 d


https://dl.doubtnut.com/l/_1aXRTNaI29WX

D. a definite nucleus may be disintegrated at any

time after t=0

Answer: D

o Watch Video Solution

8.1n a freshly prepared radioactive sample the rate of
radiation is 64 times greater than the safe limit. If its
half -life be 2 h then using this sample experiments

can be performed with safely after

A.6h

B.12 h


https://dl.doubtnut.com/l/_1aXRTNaI29WX
https://dl.doubtnut.com/l/_Rw3Ukve2bUGm

C.24 h

D.128 h

Answer: B

° Watch Video Solution

9. The mean life of a radioactive element is 13 days.

Initially a sample contains 1 g of this element . The

mass of the element will be 0.5 g after a time of

A. 13 days

B. 18.75 days

C.9 days


https://dl.doubtnut.com/l/_Rw3Ukve2bUGm
https://dl.doubtnut.com/l/_4SWzJcj5NUfa

D. 6.5 days

Answer: C

° Watch Video Solution

10. The half-life of At*® is 100 us.The time taken for

the radioactivity of a sample of the element to decay

—th of its initial value is
16

A.400us
B.6.3us
C.40us

D. 300us


https://dl.doubtnut.com/l/_4SWzJcj5NUfa
https://dl.doubtnut.com/l/_qJoB3GjhYbHt

Answer: A

° Watch Video Solution

11. The half-life of a radioactive substance is 20 min.

The approximate time interval (¢, — t;) between the
2

time t5 when grd of its has decayed and time t; when

1
grd of it had decayed is -

(A) 14 min
(B) 20 min
(C) 28 min

(D) 7 min


https://dl.doubtnut.com/l/_qJoB3GjhYbHt
https://dl.doubtnut.com/l/_2DMaxyO02HzM

A. 14 min

B. 20 min

C.28 min

D. 7 min

Answer: B

o Watch Video Solution

12. The half-life of a radioactive isotope X is 50 years .
It decays to another element Y which is stable . The

two elements X and Y were found to be in the ratio of


https://dl.doubtnut.com/l/_2DMaxyO02HzM
https://dl.doubtnut.com/l/_55oYeagG24S9

1:15 in a sample of a given rock. The age of the rock

was estimated to be

A. 150 years

B. 200 years

C. 250 years

D. 100 years

Answer: B

o Watch Video Solution

13. A nucleus .;' X emits one « particle and two 8~

particles .The resulting nucleus is


https://dl.doubtnut.com/l/_55oYeagG24S9
https://dl.doubtnut.com/l/_ZqzpPxFsbZQ8

Answer: C

o Watch Video Solution

14. Two radioactive nuclei P and Q in a given sample
decay into a stable nucleus R. At time t=0, number of P
species are 4NV, and that of Q are N,. Half-life of P (for

conversion to R) is 1 min whereas that of Q is 2min.


https://dl.doubtnut.com/l/_ZqzpPxFsbZQ8
https://dl.doubtnut.com/l/_UXVxciV3aT18

Initially there are no nuclei of R present in the sample.
When number of nuclei of P and Q are equal, the

number of nuclei of R present in the sample would be

A. 2N,

B.3N,

9Ny
¢

5No
D. —
2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_UXVxciV3aT18

15. Of the following equations which one is the

probable nuclear fusion reaction ?

A.sCB 4+ H' - s C"+43 Mev
B..eC? + .1 H' — ., N3 +2Mev

C..7N14—|—.1H1 — '8015

.92 U235 + -0 ’I’Ll — .54 X6140 + .38 S7°94 + -0 nl + Y

+ 200 MeV

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_cQXCuc5wgxiQ
https://dl.doubtnut.com/l/_c360Owqa7v8v

16. In the nuclear reaction .%4 N+X— #C+.1H

the X will be

Answer: D

o Watch Video Solution

17. Fast moving neutrons are retarded


https://dl.doubtnut.com/l/_c360Owqa7v8v
https://dl.doubtnut.com/l/_pjZV9pyRHwAf

A. by using lead obstacle

B. by passing through water

C. after colliding elastically with heavy nuclei

D. by strong electric fields.

Answer: B

o View Text Solution

18. In nuclear fusion,

A.a heavy nucleus breaks into two intermediate

nuclei and few high particles


https://dl.doubtnut.com/l/_pjZV9pyRHwAf
https://dl.doubtnut.com/l/_p1uKvGpGPtcG

B.a light nucleus breaks due to collision with a

thermal neutrons

C.a heavy nucleus breaks due to collision with a

thermal neutron

D. two or more light nuclei combine into a heavier

nucleus and a few light particles

Answer: C

o View Text Solution

19. 4 H' — , He* +2¢e™ + 26 MeV : this is an

equation of


https://dl.doubtnut.com/l/_p1uKvGpGPtcG
https://dl.doubtnut.com/l/_LSwlzURDubKS

A. B-decay

B. y-decay

C. fusion

D. fission

Answer: C

o Watch Video Solution

20. The power obtained in a reactor using U?®®
disintegration is 1000 kW. The mass decay of U per

hour is

A. 10ug


https://dl.doubtnut.com/l/_LSwlzURDubKS
https://dl.doubtnut.com/l/_yN9FcYhvfDKC

B. 20ug

C.40ug

D. lug

Answer: C

o Watch Video Solution

21. What is the relation between unified atomic mass

unit (u) and electron unit ?

o Watch Video Solution



https://dl.doubtnut.com/l/_yN9FcYhvfDKC
https://dl.doubtnut.com/l/_o6PDdnIm7ZzW

22. The mass of a proton or a neutron is nearly

1.67 x 10~ 2* g . What is its equivalent energy in MeV

?

o Watch Video Solution

23. What is the order of magnitude of the density of

nuclear matter ?

o Watch Video Solution

24. What is the difference in the structures of CI%°

and Cl*" nuclei?



https://dl.doubtnut.com/l/_mQEp3PF65VoM
https://dl.doubtnut.com/l/_rTvIOs3KlLXF
https://dl.doubtnut.com/l/_RZVna1mUY10p

[ ° Watch Video Solution

25. What is the relation between the atomic number

(Z) and the mass number (A) of two isobars?

o Watch Video Solution

26. What is the difference in the properties of the two
carbon isotopes C'* and C' in the context of

radioactivity ?

o Watch Video Solution



https://dl.doubtnut.com/l/_RZVna1mUY10p
https://dl.doubtnut.com/l/_c7yGRhQ2pJtz
https://dl.doubtnut.com/l/_Re96a6mKjhTZ

27. What is the approximate ratio of the penetrating

power of o, 8 and ~y-rays ?

o Watch Video Solution

28. What is the relation between half-life and decay

constant of a radioactive isotope ?

° Watch Video Solution

29. When a fB-particle is emitted from the radioactive
. 32 ., . . 32 .
isotope .15 P°° , it is converted into .14 S°° / Write

down the required transformation equation



https://dl.doubtnut.com/l/_UvcNDGpNbgKH
https://dl.doubtnut.com/l/_t3JsDDcIPf46
https://dl.doubtnut.com/l/_ydIqdjhO93jy

[ ° Watch Video Solution

30. When an « - particle is emitted from a uranium
nucleus (atomic no. 92, mass number 238), a new
nucleus is formed. From this nucleus a S-particle is
also emitted. Wha will be the atomic number and

mass number of the final nucleus ?

o Watch Video Solution

31. What are the atomic number and the mass number

of the plutonium isotope produced due to two


https://dl.doubtnut.com/l/_ydIqdjhO93jy
https://dl.doubtnut.com/l/_zAwm0biDlywR
https://dl.doubtnut.com/l/_q2uE74FkmiEy

successive B-decays of the isotope .o U of uranium

?

o Watch Video Solution

32. Which fundamental particle was first discovered

from artificial transmutation ?

o Watch Video Solution

33., H + . H® —» ., Het+

o Watch Video Solution



https://dl.doubtnut.com/l/_q2uE74FkmiEy
https://dl.doubtnut.com/l/_bpJEfqpkKkTz
https://dl.doubtnut.com/l/_myGEeyQh385w
https://dl.doubtnut.com/l/_iSKW7Jw2wgJ8

34. Write down the decay scheme of a free neutron

o Watch Video Solution

° Watch Video Solution

36. What are thermal neutrons ? Why are neutrons

considered as ideal particles for nuclear fission ?

o Watch Video Solution



https://dl.doubtnut.com/l/_iSKW7Jw2wgJ8
https://dl.doubtnut.com/l/_TTHM0oaW98ys
https://dl.doubtnut.com/l/_sXFgDJEPgPRc
https://dl.doubtnut.com/l/_MMT5o1WwsYj9

37. What are the basic differences between natural

and artificial radioactivity ?

° Watch Video Solution

38.., H?> + ., H?> — ., He* + Q. In this reaction the
masses of deuterium and helium atoms are 2.0141 u
and 4.0024 u respectively. What is this process called,

and what is the energy released Q , in MeV

o Watch Video Solution

39. What are the similarities and dissimilarities of the

nuclei of two isobars C'* and N14?


https://dl.doubtnut.com/l/_MMT5o1WwsYj9
https://dl.doubtnut.com/l/_AEftOPzQ8fqi
https://dl.doubtnut.com/l/_yAKtZiVU7WXV

° Watch Video Solution

40. An artificial radioisotope .15 P3! can be prepared

by disintegrating .;5 Al nucleus with alpha particles.
Later on it emits a positron and is converted into

.14 9731 nucleus. Write down the transition equations.

o Watch Video Solution

41. From the nucleus of a Polonium atom .g4 Po?'®, an
a-particle and two -particles are emitted successively
due to radioactive disintegration. What will be the

nuclei produced in these steps ?



https://dl.doubtnut.com/l/_yAKtZiVU7WXV
https://dl.doubtnut.com/l/_YJzpfkM3xdQI
https://dl.doubtnut.com/l/_gYDLXKTEeHnY

l ° Watch Video Solution J

42. In a radioactive disintegration a nucleus emits an
a-particle first and then two [-particles. Show that
the final nucleus thus formed is the isotope of the

first.

o Watch Video Solution

43. Mass of a proton or a neutron is approximately
939 MeV, but unified atomic mass unit s
approximately 931 MeV. What is the reason of this

difference ?

e~ |


https://dl.doubtnut.com/l/_gYDLXKTEeHnY
https://dl.doubtnut.com/l/_THRNrhiiLW5Y
https://dl.doubtnut.com/l/_TTFCgJfZSQ5l

| ¥ Vvatch video Solution ]

44, Half-life of radium is 1622 years'- what do you mean

by this statement ?

o Watch Video Solution

45. Positively charged protons and neutral neutrons
are packed inside the atomic nucleus. But protons,
though similarly charged, do not repel each other.

How do you account for this phenomenon?

o Watch Video Solution



https://dl.doubtnut.com/l/_TTFCgJfZSQ5l
https://dl.doubtnut.com/l/_CCzFploJ6om7
https://dl.doubtnut.com/l/_2pdCSxZOJELi
https://dl.doubtnut.com/l/_oH5pD6WiZrp0

46. Complete the nuclear reaction and explain the

result thus obtained : ., N'* + ., He? — ..

o Watch Video Solution

47. Explain why nuclear fission should precede nuclear

fusion ?

o Watch Video Solution

48. Nuclear force is charge independent -what do you

mean by this statement ?

° Watch Video Solution



https://dl.doubtnut.com/l/_oH5pD6WiZrp0
https://dl.doubtnut.com/l/_ZvH4vmpOkS8Q
https://dl.doubtnut.com/l/_RCSPtahTSnkr

49. Atomic nuclei do not contain any electrons, yet
electrons come out of them in B-decay. Explain how it

is possible .

o Watch Video Solution

50. Nuclear fission, as a source of energy, can be used

for the benefit of mankind'- discuss in short .

o Watch Video Solution

51. | unified atomic mass unit is equivalent to 931.2

MeV of energy. What is the meaning of this


https://dl.doubtnut.com/l/_kSkErSOZEjCM
https://dl.doubtnut.com/l/_UHHGAxCQcFEf
https://dl.doubtnut.com/l/_qUH1Z1qQle00

equivalence ?

o Watch Video Solution

52. What is the basic difference in the use of 'radio-

carbon clock' and 'uranium clock' ?

o Watch Video Solution

53. Complete the following equations :

222 +

.88 RCL226 — .86 Rn

o Watch Video Solution



https://dl.doubtnut.com/l/_qUH1Z1qQle00
https://dl.doubtnut.com/l/_QI5gsc1CuKCd
https://dl.doubtnut.com/l/_a69qimnt3nkp
https://dl.doubtnut.com/l/_0LthfdhBzJwM

54. Complete the following nuclear equations :

-4 Beg + ) H€4 7 _ _4 -0 nl

° Watch Video Solution

55. Complete the following nuclear equations :

.7N14—|—.0N1 — —F .1H1

° Watch Video Solution

56. Complete the following nuclear equations :

-6 014 —  _ t+ .1 /30

o Watch Video Solution



https://dl.doubtnut.com/l/_0LthfdhBzJwM
https://dl.doubtnut.com/l/_NOpqD9vgh65G
https://dl.doubtnut.com/l/_quZ2TzzibsSn

57. Complete the following nuclear equations :

a3 AT+ 5 88, B

o Watch Video Solution

58. Complete the following nuclear equations :

2 1 141 2 1
.92 U 35 -+ 0N — .56 Ba + 36 K’I"g -I-_ on

° Watch Video Solution

59. A radioactive nucleus X decays as follows :

B a
A—>A1—>A2

If the mass humber and atomic humber of A, are 176


https://dl.doubtnut.com/l/_1NEeQiAvNqhW
https://dl.doubtnut.com/l/_Ul3eQxuZGP2y
https://dl.doubtnut.com/l/_A1xiYFOj5Lkx

and 71 respectively, what are the mass numbers and
the atomic numbers of A; and A? Which of these

three elements are isobars?

° Watch Video Solution

60. The mass of a proton is 1.00816 u and that of a
neutron is 1.00902 u. If the mass of a deuterium
nucleus (.1 Hz) is 2.01479 u, then what will be the

binding energy of this nucleus ? (1 u =931.2 MeV)

o Watch Video Solution



https://dl.doubtnut.com/l/_A1xiYFOj5Lkx
https://dl.doubtnut.com/l/_5YyRsqKMNlqR

61. At a given time, 25% of the nuclei present in a
sample is radioactive. After 10 s that amount reduces
to 12.5%. After what time from the beginning, 0.78% of
the nuclei present in the sample would be

radioactive?

o Watch Video Solution

62. The masses of a proton and a neutron are 1.0073 u
and 1.0087 u , respectively. If the mass of an O
nucleus is 15990525 u, then find out its binding

energy per nuclear .

° Watch Video Solution



https://dl.doubtnut.com/l/_KDhQ6MOPmT4T
https://dl.doubtnut.com/l/_SPnLUMBQt2gW

63.1f 1 u = 1.66 x 107 kg and average radius of a

nucleus is 1.2 x 10 '° m, then determine the radius

226

and density of a Ra““" nucleus.

o Watch Video Solution

64. The rate of disintegration of a radioactive element
at any instant is 10° dps. If the half-life of that element
is 1 second, then what is its rate of disintegration

after 1 second and after 3 second?

° Watch Video Solution



https://dl.doubtnut.com/l/_SPnLUMBQt2gW
https://dl.doubtnut.com/l/_JpLsfpNW2B2d
https://dl.doubtnut.com/l/_LCdutvb368SD
https://dl.doubtnut.com/l/_JjObWYomtURF

65. The half-life of a radioactive element is 8 d . If the
initial mass of the element be 1 g then what amount

of it will be disintegrated in 24 d ?

° Watch Video Solution

66. The half-life of a radioactive element is 1600 Y.

What part of the element will remain after 6400y ?

o Watch Video Solution

67. The half-life of a radioactive element is 3 min. If the
initial mass of the element be 1 g then after what time

0.0625 g of the element remains intact?


https://dl.doubtnut.com/l/_JjObWYomtURF
https://dl.doubtnut.com/l/_hDXTxxSpW1Br
https://dl.doubtnut.com/l/_p2UKfwZqGi6O

o Watch Video Solution

68. Initial mass of a radioactive elementis 1g.1f0.25 g
of the element remains intact after 6 min then

determine the half-life of the element..

o Watch Video Solution

69. The half-life of a radioactive element is 1600 y. After
what time 10% of that element present in any

radioactive sample will disintegrate?

o Watch Video Solution



https://dl.doubtnut.com/l/_p2UKfwZqGi6O
https://dl.doubtnut.com/l/_Gttes0GnabIT
https://dl.doubtnut.com/l/_KIqA9tvs7njI
https://dl.doubtnut.com/l/_jIp3EBOhvVJt

70. One-fourth part of a radioactive element is
disintegrated in 664 y. Determine the half-life of the

element .

° Watch Video Solution

71. The halflife of U?® is 4.5 x 10° y. In any
radioactive sample if 1 g. of that element remains
present then determine the activity of the sample in

curie unit.

(Avogadro number = 6.023 x 10%).

o Watch Video Solution



https://dl.doubtnut.com/l/_jIp3EBOhvVJt
https://dl.doubtnut.com/l/_YoajqnMt6bDt
https://dl.doubtnut.com/l/_aTvnbEZpymSM

72.The activity of 1 g. of a sample of Po*'? is 4442 Ci.

Determine the half-life of the element. (Avogadro's

number = 6.023 x 10%%)

° Watch Video Solution

73. The half-life of an isotope of carbon is 6000 y. In
how many years the amount this isotope in a sample

1
will be gth part of its initial amount?

o Watch Video Solution



https://dl.doubtnut.com/l/_aTvnbEZpymSM
https://dl.doubtnut.com/l/_ZHKXx8v8DABo

74. The half-life of a radioactive element is 2h. If its
initial mass be 5 g., then determine the residual mass

of the element after 10 h.

o Watch Video Solution

75. The half-life of Radon is 3.8 d. After how many days

20 part of some amount of Radon will remain intact?

o Watch Video Solution

76. If a radioactive substance disintegrates by 20% in

5d, then what part of the initial mass of the substance


https://dl.doubtnut.com/l/_3LAuP79qmds2
https://dl.doubtnut.com/l/_s1U027AEgMTO
https://dl.doubtnut.com/l/_eRcCtPnh3XYt

will remain intact after 15 d?

o Watch Video Solution

77. Radioactive isotope Th?32 (Z = 90) emits six a-
particles and four B-particles successively. What will
be the mass number and atomic number of the

isotope thus produced? Identify the element.

o Watch Video Solution

78. The half-life of a radio-isotope is 3 min. What
fraction of the number of these isotopes in a sample

would remain intact after 15 min ?


https://dl.doubtnut.com/l/_eRcCtPnh3XYt
https://dl.doubtnut.com/l/_DqkaysTiroXi
https://dl.doubtnut.com/l/_sfXSywa4apjs

o Watch Video Solution

79. One -fourth of the amount of a radioactive element
decays is 2490 years . Find out the halflife of this

element .

o Watch Video Solution

80. The half-life of Radium-226 is 1600 years. What will
be the activity of a sample containing 1 mg of this

element. Given, Avogadro number =

6.023 x 10%. mol .

° Watch Video Solution



https://dl.doubtnut.com/l/_sfXSywa4apjs
https://dl.doubtnut.com/l/_2cGp39NaHDmc
https://dl.doubtnut.com/l/_L9WNQ3u1nwqf

81. The activity of 1 g of Pb*'% is 77.4 curie. Find its half
life. Given, Avogadro number = 6.023 X 1023m0l_1,

and 1 curie = 3.7 x 10'% decay per second.

° Watch Video Solution

82. A radioactive isotope has a half-life of T years. How
long will it take for the activity to reduce to 3.125% of

its original value?

o Watch Video Solution



https://dl.doubtnut.com/l/_L9WNQ3u1nwqf
https://dl.doubtnut.com/l/_uZgHavo19m6w
https://dl.doubtnut.com/l/_BNo4knPBFGby

8. The nuclei P and Q have equal number of atoms at
t = 0. Their half-lives are 3 hr and 9 hr respectively.
Compare their rates of disintegration after 8 hour

from the start.

° Watch Video Solution

84. The half-life of .338 U undergoing a-decay is
4.5 x 10° year. What is the activity of 1 g. sample of

238
288 77

° Watch Video Solution



https://dl.doubtnut.com/l/_yTpevif9b4Ra
https://dl.doubtnut.com/l/_EhD3Yw4ml4TP

85. The binding energies of deuterium (.; H*) and
helium (., He*) per nucleon are 11 MeV and 7.0 MeV
respectively . When a helium nucleus (.2 He4) is
formed by fusion of two deuterium nuclei then how

much energy will be evolved ?

o Watch Video Solution

Entrance Corner

1. Statement I: Negative charges are never emitted

from the nucleus of an atom.

Statement II: Nucleus of an atom is constituted only


https://dl.doubtnut.com/l/_76ysGygaTb6w
https://dl.doubtnut.com/l/_Ku6s8qxXSWaV

of protons and neutrons.

(A) Statement | is true, statement Il is true, statement
Il is a correct explanation for statement I.

(B) Statement | is true, statement Il is true, statement
Il is not a correct explanation for statement I.

(C) Statement | is true, statement Il is false.

(D) Statement | is false, statement Il is true.

A. Statement | is true , statement Il is true ,
statement Il is a correct explanation for
statement |

B. Statement | is true , statement Il is true ,

statement Il is not a correct explanation for


https://dl.doubtnut.com/l/_Ku6s8qxXSWaV

statement |

C. Statement | is true , statement Il is false

D. Statement | is false, statement Il is true .

Answer: D

o Watch Video Solution

2. Statement 1: Mass of O nucleus is less than the
sum of masses of 9 protons and 8 neutrons.
Statement 2: Some internal energy is needed to keept

the protons and neutrons bound in the nucleus.

(A) Statement 1 is true, Statement 2 is true. Statement


https://dl.doubtnut.com/l/_Ku6s8qxXSWaV
https://dl.doubtnut.com/l/_u5JXPEPmt93X

2 is not a correct explanation for statement 1.

(B) Statement 1 is true, Statement 2 is true. Statement
2 is a correct explanation for statement 1.

(C) Statement 1is true, Statement 2 is false.

(D) Statement 1is false, Statement 2 is true.

A. Statement | is true , statement Il is true ,
statement 1l is a correct explanation for
statement |

B. Statement | is true , statement Il is true ,

statement Il is not a correct explanation for

statement |

C. Statement | is true , statement Il is false


https://dl.doubtnut.com/l/_u5JXPEPmt93X

D. Statement | is false, statement Il is true.

Answer: A

° Watch Video Solution

3. Statement I: At any specific instant, the activity of
radium-226 is less than Polonium-210 for equal mass
of sample because the half-life of radium and that of
polonium are 1600 y and 140 d respectively.

Statement II: The activity of a radioactive sample is

proportional to its decay constant.

(A) Statement | is true, statement Il is true, statement


https://dl.doubtnut.com/l/_u5JXPEPmt93X
https://dl.doubtnut.com/l/_8iEd0dIYn4xy

Il is a correct explanation for statement I.

(B) Statement | is true, statement Il is true, statement
Il is not a correct explanation for statement I.

(C) Statement | is true, statement Il is false.

(D) Statement | is false, statement Il is true.

A. Statement | is true , statement Il is true ,
statement 1l is a correct explanation for
statement |

B. Statement | is true , statement Il is true ,

statement Il is not a correct explanation for

statement |

C. Statement | is true , statement Il is false


https://dl.doubtnut.com/l/_8iEd0dIYn4xy

D. Statement | is false, statement Il is true.

Answer: A

° Watch Video Solution

4. Statement I:Some energy is released when a heavy
nucleus disintegrate into two nuclei of moderate size.
Statement Il: The more the mass number of the
nucleus , more is the binding energy for each proton

or neutron

A. Statement | is true , statement Il is true ,

statement Il is a correct explanation for


https://dl.doubtnut.com/l/_8iEd0dIYn4xy
https://dl.doubtnut.com/l/_sIFFQ9NjQFNc

statement |

B. Statement | is true , statement Il is true ,

statement 1l is not a correct explanation for

statement |

C.Statement | is true , statement Il is false

D. Statement | is false, statement Il is true.

Answer: C

° Watch Video Solution

5. Statement I: No natural radioisotope can emit

positron.


https://dl.doubtnut.com/l/_sIFFQ9NjQFNc
https://dl.doubtnut.com/l/_VyvQZCbXwTwn

Statement Il: Some artifically transmuted isotopes

show radioactivity - some of these may emit positrons.

(A) Statement | is true, statement Il is true, statement
Il is a correct explanation for statement I.

(B) Statement | is true, statement Il is true, statement
Il is not a correct explanation for statement I.

(C) Statement | is true , statement Il is false.

(D) Statement | is false, statement Il is true.

A. Statement | is true , statement Il is true ,

statement Il is a correct explanation for

statement |


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

B. Statement | is true , statement Il is true ,

statement Il is not a correct explanation for

statement |

C. Statement | is true , statement Il is false

D. Statement | is false, statement Il is true.

Answer: C

° Watch Video Solution

6. Statement 1: The greater the decay constant of a
radioactive element, the smaller is its half-life.

Statement 2: An element, although radioactive, can


https://dl.doubtnut.com/l/_VyvQZCbXwTwn
https://dl.doubtnut.com/l/_x7IxobhnCZgO

last longer, if its decay with time is slow.

(A) Statement 1 is correct, Statement 2 is correct. But,
Statement 2 is not the correct explanation of
Statement 1.

(B) Statement 1 is correct, Statement 2 is correct.
Statement 2 is the correct explanation of Statement 1.
(C) Statement 1is correct, Statement 2 is incorrect.

(D) Statement 1 is incorrect, Statement 2 is correct.

o Watch Video Solution

7. A radioactive isotope X4 becomes Y4~* after

decay. Which of the following radioactive emissions


https://dl.doubtnut.com/l/_x7IxobhnCZgO
https://dl.doubtnut.com/l/_xmxeOeykQ4WD

are not possible in this case?

(C) meson

(D) positron

A o

B.

C. meson

D. positron

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_xmxeOeykQ4WD

8. A radioactive isotope X4 becomes Y4 after
disintegration which of the following radioactive

emissions are not possible in the case?

(A) o

(B) B
(C) meson

(D) positron

A o

B.

C. meson

D. positron


https://dl.doubtnut.com/l/_xmxeOeykQ4WD
https://dl.doubtnut.com/l/_K3rHxi08KuGj

Answer: A::D

o Watch Video Solution

9. In case of a radioactive element which of the
following relations are not correct where, A = decay

constant, T = half life and 7 = mean life?

(A) T = =
T
- 0.693
7' = —_—
)
(©) T = 0.6T
T
D)= 5593
1
AT= —


https://dl.doubtnut.com/l/_K3rHxi08KuGj
https://dl.doubtnut.com/l/_mxBWOlnEsv5w

A
C.7 = 0.6T
ST
T~ 0.693

Answer: b,c

o Watch Video Solution

10. When a-rays and [-rays are compared as

radioactive radiation, it is found that -

(A) Deflection of B-particles in electric or magnetic
field is comparatively larger.

(B) Penetration power of B-particles is more.


https://dl.doubtnut.com/l/_mxBWOlnEsv5w
https://dl.doubtnut.com/l/_SMFVBGR6F3Td

(C) lonisation power of 3 -particles is more.

(D) Velocity of 3 -particles is more.

A. deflection of B-particles in electric or magnetic

field is comparatively larger

B. penetration power of S-particles is more

C. ionisation power of 3 -particles is more

D. velocity of 3 -particles is more

Answer: a,c

o Watch Video Solution



https://dl.doubtnut.com/l/_SMFVBGR6F3Td

11. Ratio of mass number of two nuclei is 1:8, then -

(A) ratio of diameter = 1:4

(B) ratio of diameter =1:2

(C) ratio of volume =1:8

(D) ratio of volume: 1:4

A. ratio of diameter = 1:4

B. ratio of diameter = 1:2

C. ratio of volume =1:8

D. ratio of volume : 1:4

Answer: a,b,d

[ 0 WAL _L vl e~_ ..


https://dl.doubtnut.com/l/_INz1wfXdbmuw
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12.In any nuclear reaction -

(A) The total number of protons and neutrons
remains same before and after the reaction.

(B) Increase or decrease in the number of protons is
equal to the decrease or increase in the

number of neutrons.

(C) Kinetic energy of the incident particle is
approximately 8 MeV or its equivalent.

(D) Some energy is released if total mass is reduced.


https://dl.doubtnut.com/l/_INz1wfXdbmuw
https://dl.doubtnut.com/l/_WVX6Xw31rFyu

A.the total number of protons and neutrons

remains same before and after the reaction

B. increase or decrease in the number of protons is

equal to the decrease or increase in the number

of neutrons

C.kinetic energy of the incident particle is

approximately 8 MeV or its equivalent

D. some energy is released if total mass is reduced.

Answer: a, d

° Watch Video Solution



https://dl.doubtnut.com/l/_WVX6Xw31rFyu
https://dl.doubtnut.com/l/_pQrH7tOIKHMN

13. The initial number of radioactive atoms in a
radioactive sample is V. If after time t the number of
becomes N, then N = Noe_At, where )\ is known as
the decay constant of the element. The time in which
the number of radioactive atoms becomes half of its
initial number is called the half-life (T) of the element.
The time in which the number of atoms falls to 1/e
times of its initial number is the mean life (7) of the
element. The product AN is the activity (A) of the
radioactive sample when the number of atoms is N.
The SI unit of activity is bequerel (Bq)' where 1 Bq =1

decay.s 1,

The half-life of lodine-131 is 8d. Its decay constant (in

Sl is -


https://dl.doubtnut.com/l/_pQrH7tOIKHMN

(A) 106
(B) 1.45 x 10~°
(C)2 x 106
(D) 2.9 x 106
A. 106
B.1.45 x 10 ©

C.2x 109

D.2.9 x 106

Answer: (A)

o Watch Video Solution



https://dl.doubtnut.com/l/_pQrH7tOIKHMN
https://dl.doubtnut.com/l/_18CAK0nLKAbf

14. The initial number of radioactive atoms in a
radioactive sample is V. If after time t the number of
becomes N, then N = Noe_’\t, where \ is known as
the decay constant of the element. The time in which
the number of radioactive atoms becomes half of its
initial number is called the half-life (T) of the element.
The time in which the number of atoms falls to 1/e
times of its initial number is the mean life (7) of the
element. The product AN is the activity (A) of the
radioactive sample when the number of atoms is N.
The Sl unit of activity is bequerel (Bq)' where 1 Bq =1

decay.s .

The half-life of lodine-131is 8 d. Its mean life (in SlI) is -


https://dl.doubtnut.com/l/_18CAK0nLKAbf

(A) 4.79 x 10° s.
(B) 6.912 x 10° s.
(C) 9.974 x 10° s.
(D) 22.96 x 10° s.
A 4.79 x 10°
B.6.912 x 10°

C.9.974 x 10°

D. 22.96 x 10°

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_18CAK0nLKAbf
https://dl.doubtnut.com/l/_3J6DnibA1Snf

15. The initial number of radioactive atoms in a
radioactive sample is V. If after time t the number of
becomes N, then N = Noe_’\t, where \ is known as
the decay constant of the element. The time in which
the number of radioactive atoms becomes half of its
initial number is called the half-life (T) of the element.
The time in which the number of atoms falls to 1/e
times of its initial number is the mean life (7) of the
element. The product AN is the activity (A) of the
radioactive sample when the number of atoms is N.
The Sl unit of activity is bequerel (Bq)' where 1 Bq =1

decay.s 1.

The halflife of lodine-131is 8 d. What is the activity (in


https://dl.doubtnut.com/l/_3J6DnibA1Snf

Bq) of 1 g of lodine?

(A) 2.3 x 10%°
(B) 4.6 x 10
(C) 6.9 x 10
(D) 9.2 x 10"
A 2.3 x 10
B.4.6 x 10*°

C.6.9 x 109

D.9.2 x 10'°

Answer: (B)

° Watch Video Solution



https://dl.doubtnut.com/l/_3J6DnibA1Snf

16. The initial number of radioactive atoms in a
radioactive sample is V. If after time t the number of
becomes N, then N = Noe_’\t, where A is known as
the decay constant of the element. The time in which
the number of radioactive atoms becomes half of its
initial number is called the half-life (T) of the element.
The time in which the number of atoms falls to 1/e
times of its initial number is the mean life (7) of the
element. The product AN is the activity (A) of the
radioactive sample when the number of atoms is N.
The SI unit of activity is bequerel (Bq)' where 1 Bg=1

decay. s 1.


https://dl.doubtnut.com/l/_3J6DnibA1Snf
https://dl.doubtnut.com/l/_5bf5eEPqKTfc

After how many days the activity of lodine-131 will be

1
1—6th of its initial value. [The half-life of lodine-131is 8

d]

(A) 24d
(B)32d
(C) 40d
(D) 48d
A. 24d
B.32d

c.40d

D.48d


https://dl.doubtnut.com/l/_5bf5eEPqKTfc

Answer: b

o Watch Video Solution

17. The initial number of radioactive atoms in a
radioactive sample is INy. If after time t the number of
becomes N, then N = Noe_At, where A is known as
the decay constant of the element. The time in which
the number of radioactive atoms becomes half of its
initial number is called the half-life (T) of the element.
The time in which the number of atoms falls to 1/e
times of its initial number is the mean life (7) of the
element. The product AN is the activity (A) of the

radioactive sample when the number of atoms is N.


https://dl.doubtnut.com/l/_5bf5eEPqKTfc
https://dl.doubtnut.com/l/_YHyY2XLce8co

The SI unit of activity is bequerel (Bq)' where 1 Bq =1

decay.s !, and Avogadro's number, N = 6.023 x 10%

What is the ratio of activity of same amount of
sodium-24 to that of iodine-131? [half life of sodium-24

is 15h.]

(A) 1/70
(B) 1/7
(C) 7

(D) 70

>
N a]|,_.

w


https://dl.doubtnut.com/l/_YHyY2XLce8co

C.7

D.70

Answer: (D)

o Watch Video Solution

18. What is the ratio of radius of aluminium-27 nucleus

to that of a proton ?

° Watch Video Solution

19. What is the value of k in the following nuclear

reaction ?


https://dl.doubtnut.com/l/_YHyY2XLce8co
https://dl.doubtnut.com/l/_68p2eTZeR9DO
https://dl.doubtnut.com/l/_yXwkL639Zz8r

U5 + n — Ba! + Kr% + 32" (n is the symbol of

neutron )

o Watch Video Solution

20. The half-life of iodine-131 is 8d. In how many days

1
its activity will be 7 part of its initial value ?
2

o Watch Video Solution

21. Radioisotope carbon-14 is a B-emitter. What is the

atomic number of the daughter element ?

° Watch Video Solution



https://dl.doubtnut.com/l/_yXwkL639Zz8r
https://dl.doubtnut.com/l/_XQjL13qBvYne
https://dl.doubtnut.com/l/_JEOZAMWK8YC6

22. The amount of radium in a radioactive sample is 16
g. What amount of radium will remain in the same

after 4800 y if the half-life of radium is 1600 y ?

o Watch Video Solution

23. The equation of a nuclear fusion: 4 protons — X

+2 positrons .What is the mass number of X ?

o Watch Video Solution

24.The equation of a nuclear fusion : 2 deuteron —

X +1 neutron


https://dl.doubtnut.com/l/_iCbh5gLTrHan
https://dl.doubtnut.com/l/_wJzADP1hwLhj
https://dl.doubtnut.com/l/_ZXaStuwDpVJv

What is the atomic number of X ? (deuteron is the

nucleus of deuterium or heavy hydrogen )

o Watch Video Solution

Examination Archive

1. State radioactive decay law , write down the relation

between radius of the nucleus and mass number of an

atom.What is isotone ? Give an example .

° Watch Video Solution



https://dl.doubtnut.com/l/_ZXaStuwDpVJv
https://dl.doubtnut.com/l/_ARSAbrOHxEaU

2. Draw the variation of binding energy per nucleon
with mass number of atoms and indicate the stable

and unstable regions on the diagram.

o View Text Solution

3. Define binding energy and mass defect of a necleus .
What is the relation between the binding energy and

mass defect of a nucleus ?

° Watch Video Solution



https://dl.doubtnut.com/l/_IPajaHolEmEk
https://dl.doubtnut.com/l/_cJNQJA4NLDCL

4. Write down the equation of g-decay . Why is the

detection of neutrinos difficult ?

o Watch Video Solution

5. Why is nuclear fusion reaction called a

thermonuclear reaction ?

° Watch Video Solution

6. In a nuclear decay, a nucleus emits one a-particle

and then two [-particles one after another . Show


https://dl.doubtnut.com/l/_0tAvXc99x300
https://dl.doubtnut.com/l/_rHNds9RB2d9D
https://dl.doubtnut.com/l/_ukuZ9V0BXKOj

that the final nucleus is an isotope of the former

nucleus .

° Watch Video Solution

7. A radioactive element emits 2 a-particles and 3 (-
particles . The values of atomic number (Z) and mass

number (A) of the new element will be -

(A) (A+5), (Z-1)
(B) (A-5), (Z+1)
(C) (A-8), (Z-1)

(D) (A-8), (Z+1)

A. (A+5),(Z-1)


https://dl.doubtnut.com/l/_ukuZ9V0BXKOj
https://dl.doubtnut.com/l/_rglDcmVkgfW7

B. (A-5),(Z+1)

C. (A-8),(z-1)

D. (A-8),(Z+1)

Answer: c

o Watch Video Solution

8. Draw the curve showing the variation of binding
energy per nucleon as a function of mass number A.

Explain the stability of the nucleus from the curve .

o Watch Video Solution



https://dl.doubtnut.com/l/_rglDcmVkgfW7
https://dl.doubtnut.com/l/_D0KusgGJlkHb
https://dl.doubtnut.com/l/_aJpyZ6EQJWaQ

9.R = R()Al/3 (Rp = constant, A = Mass Number), R =
radius of nucleus. Taking the relation show that of

nuclear density does not depend on mass number A.

° Watch Video Solution

10. What is meant by activity of a radioactive

substance? Write its Sl unit.

° Watch Video Solution

11. Half-life of a radioactive substance is 30 days.
Number of atoms in the substance is 10*2. How many

disintegration of atoms per second does occur?


https://dl.doubtnut.com/l/_aJpyZ6EQJWaQ
https://dl.doubtnut.com/l/_d2Ja1WyRxFhr
https://dl.doubtnut.com/l/_HrVXbMPEAqz6

° Watch Video Solution

12. For the radioactive nuclei that undergo either o or

B decay, which one of the following cannot occur?

(A) Isobar of original nucleus if produced

(B) Isotope of the original nucleus is produced

(C) Nuclei with higher atomic number than that of the
original nucleus is produced.

(D) Nuclei with lower atomic number than that of the

original nucleus is produced.

A. Isobar of original nucleus if produced

B. isotope of the original nucleus is produced


https://dl.doubtnut.com/l/_HrVXbMPEAqz6
https://dl.doubtnut.com/l/_rJjHvzyFyt4X

C. Nuclei with higher atomic number than that of

the original nucleus is produced .

D. Nuclei with lower atomic number than that of

the original nucleus is produced

Answer: B

o Watch Video Solution

13. Radon-222 has a half-life of 3.8 days. If one starts
with 0.064 kg of Radon-222 the quantity of Radon-222

left after 19 days will be -


https://dl.doubtnut.com/l/_rJjHvzyFyt4X
https://dl.doubtnut.com/l/_RGMMs8aPTB7x

(A) 0.002 kg.

(B) 0.062 kg.

(C) 0.032 kg.

(D) 0.024 kg.

A.0.002 kg

B. 0.062 kg

C.0.032 kg

D. 0.024 kg

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_RGMMs8aPTB7x

14. If the half-life of a radioactive nucleus is 3 days,

nearly what fraction of the initial number of nuclei will
decay on the 3rd day? (Given, 3,/0.25 =~ 0.63).

A.0.63

B.0.37

C.0.5

D.0.13

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_OoXRHOm12acq

15. Half-lives of two radioactive elements A and B are
20 minutes and 40 minutes, respectively. Initially, the
samples have equal number of nuclei. After 80
minutes, the ratio of decayed numbers of A and B

nuclei will be -

(A) 1:16

(B)4:1

A 1:16

B.4:1

C.1:4


https://dl.doubtnut.com/l/_pH9oqT7bUB7h

D.5:4

Answer: D

° Watch Video Solution

16. A radioactive nucleus A with a half-life T, decays
into a nucleus B. At t=0, there is no nucleus B. At
sometime t, the ratio of the number of B to that of A

is 0.3. Then, t is given by -

T log2
At =28
2 logl.3
log1.3
B)t=T

log 2


https://dl.doubtnut.com/l/_pH9oqT7bUB7h
https://dl.doubtnut.com/l/_XetopneZlLbF

(C) ¢t = T'log(1.3)

D)t = ——
log(1.3)
log 2
2 logl.3
log 1.
B¢ — 70813
log 2

C.t = Tlog(1.3)

T

D.t = —————
log(1.3)

Answer: B

° Watch Video Solution

17.The binding energy per nucleon of ; Li and .‘21 He

nuclei are 560 MeV and 7.06 MeV respectively. In the


https://dl.doubtnut.com/l/_XetopneZlLbF
https://dl.doubtnut.com/l/_IB19ADcostSh

nuclear reaction g Li + % H — 2.‘2l He + @ , the
value of energy Q released is

A. 19.6 MeV

B. —2.4 MeV

C. 8.4 MeV

D. 17.3 MeV

Answer: D

o Watch Video Solution

18. A radioisotope Y with halflife 1.4 x 10° years

decays to X which is stable. A sample of the rock from


https://dl.doubtnut.com/l/_IB19ADcostSh
https://dl.doubtnut.com/l/_1bAavXKiKilU

a cave was found to contain X and Y in the ratio 1: 7.

The age of the rockiis -

(A) 1.96 x 10™9 years.
(B) 3.92 x 10"9 years.
(C) 4.20 x 10™9 years.
(D) 8.40 x 10"9 years.
A.1.96 x 10° years
B. 3.92 x 10° years

C.4.20 x 10° years

D. 8.40 x 10° years

Answer: C



https://dl.doubtnut.com/l/_1bAavXKiKilU

[ W Watch Video Solution J

19. If radius of the % Al nucleus is taken to be R, ,

then the radius of .;2*> T'e nucleus is nearly

53 1/3
A. (1—3) R

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1bAavXKiKilU
https://dl.doubtnut.com/l/_dBDunolSfKU0
https://dl.doubtnut.com/l/_PjzyrpnKBEQn

20. The energy liberated per nuclear fission is 200
MeV. If 10%° fissions occur per second the amount of
power produced will be

A.2 x 102w

B.32 x 10° W

C.16 x 108 W

D.5 x 10" w

Answer: B

o Watch Video Solution



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

21. For a radioactive material , half-life is 10 minutes . If
initially there are 600 number of nuclei , the time
taken (in minutes ) for the disintegration of 450 nuclei
is

A3

B.10

C.20

D.15

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Ma6vEysArQds

1. Draw a plot of potential energy of a pair of nucleons
as a function of their separations. Mark the regions
where the nuclear force is (i)attactive and (ii)repulsive
. Write any two characteristic features of nuclear

forces.

o View Text Solution

2. Define the activity of a given radioactive substance.

Write its Sl unit.

o Watch Video Solution



https://dl.doubtnut.com/l/_qQHuwnTYdIlR
https://dl.doubtnut.com/l/_aOCJjORrxrKF

3. Draw the plot of binding energy per nucleon (B.E./A)
as a function of mass number A. Write two important
conclusions that can drawn regarding the nature of

nuclear force.

° Watch Video Solution

4. Use this graph to explain the release of energy in

both the processes of nuclear fusion and fission

° View Text Solution



https://dl.doubtnut.com/l/_czhSmxgOMs9a
https://dl.doubtnut.com/l/_h9ALevmXzMGm

5. Write the basic nuclear process of neutron
undergoing [-decay . Why is the detection of

neutrons found very difficult ?

o Watch Video Solution

6. Why is it found experimentally difficult to detect

neutrinos in nuclear S-decay ?

o Watch Video Solution

7. Define the Activity of a radioactive sample. Write its

S.. unit. A radioactive sample has activity of 10000


https://dl.doubtnut.com/l/_SV3tdW8HsVJO
https://dl.doubtnut.com/l/_5h57itBK5Szn
https://dl.doubtnut.com/l/_LdKTEHIKwKMI

disintegrations per second (dps) after 20 hours. After
next 10 hours its Activity reduces to 5000 dps. Find

out its half-life and initial activity.

o Watch Video Solution

8. Derive the mathematical expression for law of

radiactive decay for a sample of a radiactive nucleus .

o Watch Video Solution

9. How is the mean life of a given radiaoactive nucleus

related to the decay constant ?

[ o Watch Video Solution


https://dl.doubtnut.com/l/_LdKTEHIKwKMI
https://dl.doubtnut.com/l/_VPM2pUhYOgGN
https://dl.doubtnut.com/l/_Qnpl8zq73IsJ

10. A radioactive nucleus 'A' undergoes a series of

decays as given below:

« B «
A A A, -2 A1 A,

The mass number and atomic number of A5 are 176
and 71 respectively. Determine the mass and atomic

numbers of A4 and A.

o Watch Video Solution

11. Write the basic nuclear processes underlying 37

and 8~ decays.



https://dl.doubtnut.com/l/_Qnpl8zq73IsJ
https://dl.doubtnut.com/l/_E70LbXZ6BRRj
https://dl.doubtnut.com/l/_rpyoT1OkdD63

\ o Watch Video Solution

12. Four nuclei of an element undergo fusion to form a
heavier nucleus , with release of energy . Which of the
two - the parent or the daughter nucleus - would have

higher binding energy per nucleon ?

o Watch Video Solution

13. Explain the processes of nuclear fission and nuclear
fusion by using the plot of binding energy per

nucleon (BE/A) versus the mass number A

o View Text Solution



https://dl.doubtnut.com/l/_rpyoT1OkdD63
https://dl.doubtnut.com/l/_2hHocJyXjIbY
https://dl.doubtnut.com/l/_X1gp5IAalScG

14. A radioactive isotope has a half-life of 10 years.
How long will it take for the activity to reduce to

3125% ?

o Watch Video Solution



https://dl.doubtnut.com/l/_X1gp5IAalScG
https://dl.doubtnut.com/l/_IlRlelPeGdJ1

