CJ' doubtnut

India's Number 1 Education App

PHYSICS

FOR IIT JEE ASPIRANTS OF CLASS 12 FOR PHYSICS

NUCLEAR PHYSICS

Solved Example

1. compare the radii of the nuclei of mass numbers 27 and 64.

° Watch Video Solution

2. The radius of the oxygen nucleus .2 O is 2.8 x 10~ ®m. Find the

radius of lead nucleus .235 Pb.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_OWKRQoQ8wAzC
https://dl.doubtnut.com/l/_s4ORW1mF91hJ
https://dl.doubtnut.com/l/_JvtSFZzxk42p

3. Find the binding energy of .52’2 Fe. Atomic mass of Fe is 55.93u and

that of Hydrogen is 1.00783u and mass of neutron is 1.00876w

° Watch Video Solution

4. Find the energy required to split .;® O nucleus into for a - particles.

The mass of a- particle is 4.002603u and that of oxygen is 15.994915u.

° Watch Video Solution

5. Calculate the binding energy per nucleon of .‘21

8 Ca. Given that mass of
.38 Ca nucleus = 39.962589u, mass of proton = 1.007825u. Mass of

Neutron = 1.008665u and 1w is equivalent to 931 MeV.

° Watch Video Solution



https://dl.doubtnut.com/l/_JvtSFZzxk42p
https://dl.doubtnut.com/l/_70bTfudqI8cV
https://dl.doubtnut.com/l/_tdYAzvlR5l5T

6. The binding energies per nucleon for deuterium and helium are
1.1MeV and 7.0MeV respectively. What energy in joules will be liberated

when 2 deuterons take part in the reaction.

o Watch Video Solution

7. The kinetic energy of a- particles emiited in the decay of .g3 Ra??% into

222

.86 Bn""“ is measured to be 4.78 MeV. What is the total disintegration

energy or the '@ '-value of this process ?

o Watch Video Solution

8. A nucleus X, initially at rest , undergoes alpha dacay according to the
equation ,

_ (924X -2 Y + o

(a) Find the value of A and Z in the above process.

(b) The alpha particle produced in the above process is found to move in

a circular track of radius 0.11m in a uniform magnetic field of 3 Tesla find


https://dl.doubtnut.com/l/_NTbqF3Xp4TnO
https://dl.doubtnut.com/l/_razYt4c5YVse
https://dl.doubtnut.com/l/_zdSeEQeW3h1m

the energy (in MeV) released during the process and the binding energy
of the parent nucleus X
Given that : m(Y) = 228.03u, m( B (O)In) — 1.0029u.

m( _ (2)4He> — 4.003u, m( _ (1)1H) — 1.008u

o Watch Video Solution

9. The nucleus .?* Ne deacays by B-emission into the nucleus .?* Na.
Write down the (3-decay equation and determine the maximum kinetic
energy of the electrons emitted. Given,(m(.%:f Ne) = 22.994466amu and

m (.23 Na = 22.989770amu. Ignore the mass of antineuttino (2).

o Watch Video Solution

10. Calculate the binding energy of an a-particles. Given that mass of
proton = 1.0073u, mass of neutron = 1.0087u. And mass of a-particle

= 4.0015u.

o Watch Video Solution



https://dl.doubtnut.com/l/_zdSeEQeW3h1m
https://dl.doubtnut.com/l/_G2E0ZpwvY9ZC
https://dl.doubtnut.com/l/_06ZwzPom4KIz

1. How many a and p-particles are emitted when uranium nucleus

(.92 U238) decay to .gy Pb?*?

° Watch Video Solution

12. A radioactive sample has an activity of 5.13 x 107Ci. Express its

activity in 'becqueral' and 'rutherford'.

° Watch Video Solution

13. A radioactive substance has 6.0 x 10'® active nuclei initially. What
time is required for the active nuclei of the same substance to become

1.0 x 10" if its half-life is 40s.

° Watch Video Solution



https://dl.doubtnut.com/l/_06ZwzPom4KIz
https://dl.doubtnut.com/l/_VHFiqJGw2swk
https://dl.doubtnut.com/l/_wlmxvT5ccY4B
https://dl.doubtnut.com/l/_VHhKdeMO0b6m

14. A radioactive nucleus can decay by two different processes. The half-
life for the first process is t; and that for the second process is t5. Show

that the effective half-life ¢ of the nucleus is given by
1 1 1

- — 4 .
t t1 to

° Watch Video Solution

15. Plutonium decays with a half-life of 24000 years. If the plutonium is

stored for 72000 years, then the fraction of plutonium that remains is.

° Watch Video Solution

16. A certain substance decays to 1/32 of its initial activity in 25 days.

Calculate its half-life.

° Watch Video Solution



https://dl.doubtnut.com/l/_OoA7z2KG8JHv
https://dl.doubtnut.com/l/_2xIYsegKsRsq
https://dl.doubtnut.com/l/_ChL0jGqQ67Dg

17. The half-life period of a radioactive substance is 20 days. What is the

time taken for 7 /8th of its original mass to disintergrate?

° Watch Video Solution

18. How many disintegrations per second will occur in one gram of

.92 U3 if its half life against alpha decay is 1.42 x 10'7s ?

° Watch Video Solution

19. One gram of radium is reduced by 2 miligram in 5 yers by a-decay.

Calculate the half-life of radium.

° Watch Video Solution

20. The half life of a radioactive substance is 5 x 10%yrs. In how many

years will its activity decay to 0.2 times its initial activity? Take


https://dl.doubtnut.com/l/_MFhVjcyspwOl
https://dl.doubtnut.com/l/_r58nQEXTWqoA
https://dl.doubtnut.com/l/_9JeSOzUxZTVX
https://dl.doubtnut.com/l/_06CayIPL3kva

log; 5 = 0.6990.

° Watch Video Solution

21. Obtain the amount of .®% C'o necessary to provide a radioactive source

of 8.0C strength. The half-ife of .°* Co is 5.3 years?

° Watch Video Solution

22. An explosion of atomic bomb releases an energy of 7.6 x 10%J. If
200MeV energy is released on fission of one .23% U atom calculate (i) the
number of uranium atoms undergoing fission. (ii) the mass of uranium

used in the atom bomb

° Watch Video Solution

23. Calculate the energy released by fission from 2g of .25 .o, U in kWh.

Given that the energy released per fission is 200MeV'.



https://dl.doubtnut.com/l/_06CayIPL3kva
https://dl.doubtnut.com/l/_qFmjZGT9XeVQ
https://dl.doubtnut.com/l/_EcPEupfDGv5K
https://dl.doubtnut.com/l/_TdIhZXh4277e

| ° Watch Video Solution

24. If 200MeV energy is released in the fission of a single U nucleus,
the number of fissions required per second to produce 1 kilowatt power

shall be (Given 1eV = 1.6 x 10~ ).

° Watch Video Solution

25. How much .%° U is consumed in a day in an atomic powder house
operating at 400MW, provided the whole of mass .2° U is converted

into energy?

° Watch Video Solution

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

42 H?+ . H?> - 1 H?+n+31TMeV

| ° Wiak A \NtAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_TdIhZXh4277e
https://dl.doubtnut.com/l/_6X9DnBXxzALd
https://dl.doubtnut.com/l/_DpyRI5mW4M0V
https://dl.doubtnut.com/l/_zMczT5Etw4jT
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27.Suppose India has a target of producing by 20204 D, 200, 000MW of
electric power, ten percent of which was to be obtained from nuclear
power plants. Suppose we are given that, on an avedrage, the efficiency of
utilization(i.e conversion to electric energy) of thermal energy produced
in a reactor was 25 % . How much amount of fissionable uranium would
our country need per year by 20207 Take the heat energy per fission of

.235 7 to be about 200MeV .

o Watch Video Solution

28. Calculate the energy released by the fission 1g of .23% U in joule, given
that the energy released per fission is 200MeV'.

(Avogadro's number = 6.023 X 1023)

o Watch Video Solution



https://dl.doubtnut.com/l/_zMczT5Etw4jT
https://dl.doubtnut.com/l/_ANPTnv6okj54
https://dl.doubtnut.com/l/_cmRj9Pru9NBq

29. In the process of nuclear fission of 1g uranium, the mass lost is
0.92mg. The efficiency of power house run by the fission reactor is 10 %
.To obtain 400 megawatt power from the power house, how much

uranium will be required per hour? (c =3 X 108ms_1).

o Watch Video Solution

30. An electron-positron pair is produced when a y-ray photon of energy
2.36 MeV passes close to a heavy nucleus. Find the kinetic energy carried

by each particle produced, as well as the total energy with each.

o Watch Video Solution

31. A gamma ray photon of energy 1896MeV annihilates to produce a
photon-antiproton pair. If the rest mass of each of the particles involved

be 1.007276a. m. u aapproximately, find how much K. E these will carry?

o Watch Video Solution



https://dl.doubtnut.com/l/_mPEu7IDCOral
https://dl.doubtnut.com/l/_RLxyKgl8oVe7
https://dl.doubtnut.com/l/_0o7SgfzqH1Kc

32. Obtain the maximum kinetic energy of B-particles, and the radiation
frequencies of y decays in the decay scheme shown in Fig. 14.6. You are

given that m (.'*® Au) = 197.968233u, m(."® Hg) = 197.966760u

198
79 Au

1.088Mev

Ys
0.412Mev

0

° Watch Video Solution

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

A — B+ .o He?


https://dl.doubtnut.com/l/_AEIEuItF5ZKb
https://dl.doubtnut.com/l/_kmVnIoQo2lRs

B — C + 2e~

Then.

A. A and C? are isomers

B. A and C are isotopes

C. A and B are isobars

D. A and B are isotopes

Answer: B

o Watch Video Solution

2. The particles which can be added to the nucleus of an atom without

changing its chemical properties are

A. electrons

B. protons

C. neutrons


https://dl.doubtnut.com/l/_kmVnIoQo2lRs
https://dl.doubtnut.com/l/_yOtSnwzlB9tW

D. positron

Answer: C

° Watch Video Solution

3. The radius of the nuclues is proprtional to, (if A is the atomic mass

number)

A A

B. A3

c.AY/3

D. A%/3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_yOtSnwzlB9tW
https://dl.doubtnut.com/l/_5l5MrfuQuSbU

4. The radius of a nucleus mainly depends on

A. Proton number

B. Electron Number

C. Mass number

D. Neutron number

Answer: C

o Watch Video Solution

5.The nuclei .¢ C*3&.; N can be described as

A.isotones
B. isobars
C.isomers

D. isotopes


https://dl.doubtnut.com/l/_qyzLsRpVjjhR
https://dl.doubtnut.com/l/_pIz2pc54uZ8G

Answer: A

° Watch Video Solution

6. The graph of ln(R£> versus 1nA(R = radius of a nucleus and
0

A = its mass number) is

A. Straight line
B. Parabola
C. Ellipse

D. Circle

Answer: A

° Watch Video Solution

7.The nucleus of .5 Ba'*! contains


https://dl.doubtnut.com/l/_pIz2pc54uZ8G
https://dl.doubtnut.com/l/_Zj5GqNRzBO3E
https://dl.doubtnut.com/l/_OWrRKQBSkklm

A. 85 protons, 56 neutrons

B. 55 protons, 86neutrons

C. 56 protons, 85 neutrons

D. 86 protons, 55 neutrons.

Answer: C

o Watch Video Solution

8. The nuclear size is measured in units of

A. Angstrom

B. Fermi

C.Bar

D. Light-year

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_OWrRKQBSkklm
https://dl.doubtnut.com/l/_tcki5kc274Zg

9. Nuclides which have the same mass number are called

A. Isotopes

B. isobars

C.lIsotones

D. Isomars

Answer: B

° Watch Video Solution

10. Observe the following statements regarding isotones i) .>® K9 and
A0 Cayy are isotones

ii) Nuclides having different atomic numbers (z) and mass number (A)
but same number of neutrons (n) are called Isotones iii) .** Fy and

.2 Nay, are isotones The correct answer is


https://dl.doubtnut.com/l/_tcki5kc274Zg
https://dl.doubtnut.com/l/_YiMFSZGNTVeE
https://dl.doubtnut.com/l/_8rWXawSYsPU2

A.i,ii and iii are correct

B.onlyi and ii are correct

C.only I and iii are correct

D. only ii and iii are correct

Answer: B

o Watch Video Solution

1. A and B are isotopes. B and C are isobars. All three are radioactive.

Which one of the following is true.

A. A, B and C must belong to the same number

B. A, B and C may belong to the same element

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

process


https://dl.doubtnut.com/l/_8rWXawSYsPU2
https://dl.doubtnut.com/l/_Uuac2G0iK1S3

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

process

Answer: D

° Watch Video Solution

12. M, M, &M,, denotes the masses of a nucleous of .z X4 a neutron,
and a proton respectively. If the nucleus is separated in to its individual
protons and neutrons then

AM=(A-2Z)M, + ZM,

B.M = ZM, + (A — Z)M,

CM>(A—-2Z2)M,+ ZM,

D.M < (A — Z)M, + ZM,

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Uuac2G0iK1S3
https://dl.doubtnut.com/l/_DbPW8CNBB09q

13. The difference between the mass of a nucleus and the combined mass

of its nucleons is

A.zero

B. positive

C. negative

D. zero,positive or negative

Answer: C

o Watch Video Solution

14. The mass number of a nucleus is.

A. Always less than atomic number

B. Always more than atomic number

C. Equal to atomic number


https://dl.doubtnut.com/l/_DbPW8CNBB09q
https://dl.doubtnut.com/l/_yqWQIO1ZzhJj
https://dl.doubtnut.com/l/_SZy7s5IEoO5L

D. Sometimes more or equal to atomic number

Answer: D

° Watch Video Solution

15. If M is atomic weight, A is mass number then (M — A)/A
represents

A. Mass defect

B. Packing fraction

C.Binding Energy

D. Chain Reaction

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_SZy7s5IEoO5L
https://dl.doubtnut.com/l/_2HzoyyzrqvCH

16. The difference between mass of the nucleus and total mass of its

constituents is called

A. Packing fraction

B. Mass defect

C.Binding Energy

D. Binding energy per neucleon

Answer: B

o Watch Video Solution

17. The parameter used to measure the stability of the nucleus is

A. Average binding energy

B. No of protons

C. No of neutrons

D. No of electrons


https://dl.doubtnut.com/l/_If24y12PQIwQ
https://dl.doubtnut.com/l/_xVMHRFOFdABR

Answer: A

o Watch Video Solution

18. When the number of nucleons in a nuclues increases the binding

energy per nucleon

A. Increase continuously with mass number

B. Decreases continuosly with mass number

C. Remains constant with mass number

D. First increases and then decreases with increase in mass number

Answer: D

o Watch Video Solution

19. Maximum value of binding energy per nucleon for most stable nuclei

is


https://dl.doubtnut.com/l/_xVMHRFOFdABR
https://dl.doubtnut.com/l/_5PqZS6FKXoCQ
https://dl.doubtnut.com/l/_ve1bSInFuJNp

A . 8MeV

B.8.8MeV

C.7.6MeV

D.1.1MeV

Answer: B

o Watch Video Solution

20. The binding energy per nucleon is maximum at A = 56 and its value
is around _ MeV /Nculeon

A. 8.4

B.8.7

C.9

D.7.8

Answer: B



https://dl.doubtnut.com/l/_ve1bSInFuJNp
https://dl.doubtnut.com/l/_5PpxyCQKq9qf

| ° Watch Video Solution

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

A.8MeV
B.8.8MeV
C.7.6MeV

D.1.1MeV

Answer: A

° Watch Video Solution

22.The wrong statement about the binding energy is

A. It is the sum of the rest mass energies of nucleous minus the rest

mass energy of the nucleus.



https://dl.doubtnut.com/l/_5PpxyCQKq9qf
https://dl.doubtnut.com/l/_18pIoEDdq96F
https://dl.doubtnut.com/l/_jGaAwPx81HSA

B.It is the energy released when the nucleons combine to form a

nucleus.

C.lt is the energy required to break a given nucleus into its

constituent nucleons.

D.1t is the sum of the kinetic energies of all the nucleons in the

nucleus.

Answer: D

° Watch Video Solution

23. The binding energies of a deutron and an a-particle are

1.125, 7.2MeV /nucleon respectively. The more stable of the two, is

A. deutron

B. a-particle

C. both


https://dl.doubtnut.com/l/_jGaAwPx81HSA
https://dl.doubtnut.com/l/_vYRXpnUVXvbd

D. sometimes deutron and sometimes a-particle

Answer: B

o Watch Video Solution

24. Mass defect of an atom refers to

A. inaccurate measurment of mass of neutrons

B. mass annihilated to produce energy to bind the nucleous

C. packing fraction

D. difference in the number of neutrons and protons in the nucleus

Answer: B

o Watch Video Solution

25.The stability of a nucleus can be measured by


https://dl.doubtnut.com/l/_vYRXpnUVXvbd
https://dl.doubtnut.com/l/_IqTituSTA745
https://dl.doubtnut.com/l/_96A5ClfMqzTz

A. Average binding energy

B. Packing fraction

C. Ratio of number of neutrons and protons

D. All the above.

Answer: D

o Watch Video Solution

26.1n a nuclear reaction some mass converts into energy. In this reaction

total B. E of reactants when compared with that of product is

A. always greater

B. always les

C. either greater or less

D. always equal

Answer: D



https://dl.doubtnut.com/l/_96A5ClfMqzTz
https://dl.doubtnut.com/l/_pCg97jKio2Cn

| ° Watch Video Solution

27.The age of pottery is determind by archeologists using a radiosotope

of

A. carbon

B. cobalt

C.iodine

D. phosphorus

Answer: A

° Watch Video Solution

28. During an artificial transmutation the nucleus emits

A. B-particles

B. a-particle


https://dl.doubtnut.com/l/_pCg97jKio2Cn
https://dl.doubtnut.com/l/_2QGbgqGClV1D
https://dl.doubtnut.com/l/_ZrqrVI2QhmID

C. always neutrons

D. may emit protons or neutrons

Answer: D

° Watch Video Solution

29. When two deuterium nuclei fuse together to form a tritium nuclei, we

geta

A. neutron

B. deuteron

C. alpha particle

D. proton

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ZrqrVI2QhmID
https://dl.doubtnut.com/l/_YWEAHD4UxyCs
https://dl.doubtnut.com/l/_U8ZGsrfkQMX4

30. Identify the correct statement /statements

a) Radiation causes genetic mutation

b)Restriction is blood circulation can be detected using radio-iodine
c)Hydrocarbon plastics are used as moderators in a nuclear reactor

d)The damage caused due to a-radiation is small due to its small

penetrating power

A.a,b,c

B.a,cd

C.b,cd

D.a,b,d

Answer: B

o Watch Video Solution

31. Identify the correct ascending order of a, 8 and ~ with reference to

their ioninzing power


https://dl.doubtnut.com/l/_U8ZGsrfkQMX4
https://dl.doubtnut.com/l/_UI0cRPR2v6OR

(1) a-ray (ll) y-ray (1ll) B-ray

AL

B. LIILII

C.ILLN

D. LIl

Answer: A

o Watch Video Solution

32. Two identical nuclei A and B of the same radioactive element
undergo 8~ decay. A emits a §~ particle and changes to A’. B emits a
B~ particle and then a y-photon immediately afterwards, and changes to
B.

A. A’ and B’ have the same atomic number and mass number

B.A’ and B’ have the same atomic number and different mass

numbers


https://dl.doubtnut.com/l/_UI0cRPR2v6OR
https://dl.doubtnut.com/l/_M3G35zGkmsp6

C. A’ and B’ have different atomic numbers but the same mass
number

D. A’ and B’ are isotopes

Answer: A

o Watch Video Solution

33. Identify the correct ascending order of o, 8 and v with reference to

their ioninzing power

(1) a-ray (1) y-ray (lll) B-ray

o Watch Video Solution

34. If a beam consisiting of «a, 8 and ~ radiation is passed through an
electric field perpendicular to the beam, the deflections suffered by the

components, in decreasing ordre are,


https://dl.doubtnut.com/l/_M3G35zGkmsp6
https://dl.doubtnut.com/l/_4owsc4VQg0OA
https://dl.doubtnut.com/l/_XqF3EQv0i41R

Ao, B,y

B.a,v, B8

C.B,a,v

D. S, o,y

Answer: C

o Watch Video Solution

35. Decrease in atomic number is observed during

A) a-emission B) S-emission

C) Positron emission D) electron capture

A. B is correct

B. A and B are correct

C. A, C and D are correct

D.Only C


https://dl.doubtnut.com/l/_XqF3EQv0i41R
https://dl.doubtnut.com/l/_ibjHD5qQvHeM

Answer: C

° Watch Video Solution

36. When .15 p3 decays to become .14 5330 the particle released is

A. electron
B. a-particle
C. neutron

D. positron

Answer: D

° Watch Video Solution

37. During 8~ -decay, a neutron inside nucleus converts into proton,

electron and x. Then the paritcle z is


https://dl.doubtnut.com/l/_ibjHD5qQvHeM
https://dl.doubtnut.com/l/_NEVTiFWrxzSU
https://dl.doubtnut.com/l/_YEJfVZfFjtAK

A. 7 -meson

B. neutrons

C. anti-neutrino

D. ™ -meson

Answer: C

o Watch Video Solution

38. If a nucleus emits a gamma-ray, its atomic and mass number but

there will be in the energy of the nucleus. Select suitable pair

A. Remain same, increase

B. Remain same,decrease

C. Decrease, increase

D. increase, decrease

Answer: B



https://dl.doubtnut.com/l/_YEJfVZfFjtAK
https://dl.doubtnut.com/l/_zKi6IoD170ku

| ° Watch Video Solution

39. In the following nuclear reaction

.13 Al27 + .9 H€4 — .15 P30 + X, X will be
A. Proton
B. Electron
C. Neutron

D. a-particle

Answer: C

° Watch Video Solution

40. In nuclear reaction .4, Be + ., He* — .4 C'2 + X, X will be

A. Proton

B. Electron


https://dl.doubtnut.com/l/_zKi6IoD170ku
https://dl.doubtnut.com/l/_bdcJuiasEYoE
https://dl.doubtnut.com/l/_cf0tuCPj70T1

C. B-particle

D. a-particle

Answer: B

o Watch Video Solution

41.In nuclear reaction .4 Be* + x4 212 yA+s 4 R, R denotes

A. electron
B. positron
C. proton

D. neutron

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_cf0tuCPj70T1
https://dl.doubtnut.com/l/_ckfx9AnFsHNF

42. A positron is emitted by radioactive nucleus of proton no 90. The

product nucleus will have proton number

A 91

B. 90

C.89

D. 88

Answer: C

° Watch Video Solution

43, .15 AI>" + o — particle — neutron 4+’X’ then "X’ is

1
A .15’

C. .15 p30


https://dl.doubtnut.com/l/_Nv9JrruBD0ey
https://dl.doubtnut.com/l/_VkwDwKtoshJB

Answer: C

° Watch Video Solution

44.The penentrating powder of beta particle compared to alpha particle

is

A. Less

B. More

C. Equal

D. Can be more or less

Answer: B

° Watch Video Solution

45.1n a nuclear reactor, heavy water is used as a


https://dl.doubtnut.com/l/_VkwDwKtoshJB
https://dl.doubtnut.com/l/_K8oGgmdXtnMh
https://dl.doubtnut.com/l/_GcFGwWNlLe3i

A. Constrolling material

B. Moderator

C. Fuel

D. Heat exchanger

Answer: B

° Watch Video Solution

46.The units of radioactivity is

A. Fermi

B. Farad

C. Curie

D. Hertz

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_GcFGwWNlLe3i
https://dl.doubtnut.com/l/_qXj5uS9idZtp

47. The half-life of a radioactive isotope is 3 hours. The value of its

disintegration constant is

A.0.3hour !

B. 0.693hour ~*

C.0.231hour !

D.0.231min !

Answer: C

o Watch Video Solution

48. .4, U8 — g, PH?0 4+ 8.‘21 He. The number of g particles releaased in

this reaction is

A. 6

B.3


https://dl.doubtnut.com/l/_qXj5uS9idZtp
https://dl.doubtnut.com/l/_DcLqi3xC2MWh
https://dl.doubtnut.com/l/_8pMHc89ehTtw

C.1

D. 10

Answer: A

o Watch Video Solution

49. The activity in any nucleus is measured in

A. Curie

B. Rutherford

C.Both1&2

D. Newton

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_8pMHc89ehTtw
https://dl.doubtnut.com/l/_1SPq1uv8ZD6w

50. The a-particle are

A. high energy electrons
B. positively charged hydrogen ions
C. high energy a-radiation

D. doubly positively charged helium nuclei

Answer: D

o Watch Video Solution

51. a-particles carries

A. Mass 1

B. Mass 2

C. Mass 3

D. Mass 4


https://dl.doubtnut.com/l/_nlX8sA1MFYUO
https://dl.doubtnut.com/l/_C0HPAVxhdCht

Answer: D

° Watch Video Solution

52. At a specific instant emission of radioactive compound is deflected in
a magnetic field . The compound can emit
(i) electron (ii)protons(iii)H62+(iv) neutrons

The emission at instant can be

B. Lii,iii,iv

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_C0HPAVxhdCht
https://dl.doubtnut.com/l/_f9bq7A6g2QTG

53. The atomic number (A) and mass number (M) of the nuclide formed
where three alpha (a) and two () particles are emitted from .25° U

A A =87, M =233

B.A — 86, M — 226

C.A—88 M=227

D. A = 88, M = 226

Answer: D

o Watch Video Solution

54. Element ., M* emits one a (alpha) particle followed by two 3( beta)

particles. Among the following the daughter element is

A ., o MA4

B.., o M4


https://dl.doubtnut.com/l/_LgwedWSDchEV
https://dl.doubtnut.com/l/_RScozlksdqAm

D..,.o M4

Answer: C

° Watch Video Solution

55. The particles which can be added to the nucleus of an atom without

changing its chemical properties are

A. Neutrons

B. Electrons

C. Protons

D. Alpha Particles

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_RScozlksdqAm
https://dl.doubtnut.com/l/_Hp90cVvZqkTo

56. An Electric field can deflect

A. a-particles

B. X-rays

C. Neutrons

D. vy-rays

Answer: A

o Watch Video Solution

57.0On the bombardment of Boron with neutron. a-particle is emitted and

product nucleus formed is......

A..¢ C1?
B. .o Li®
C..3 Li®

D. 4 Beg


https://dl.doubtnut.com/l/_IDhJ0f1jUO9X
https://dl.doubtnut.com/l/_Eandcg5WNXZv

Answer: C

° Watch Video Solution

58.The one has maximum activity

A. Uranium

B. Plutonium

C.Radium

D. Thorium

Answer: C

° Watch Video Solution

59. Among the following one statement is not correct when a junction

diode is forward bias



https://dl.doubtnut.com/l/_Eandcg5WNXZv
https://dl.doubtnut.com/l/_t1cb5ec5VUPe
https://dl.doubtnut.com/l/_pLXyj1IUj5xP

A. Electrons

B. B-rays

C. Positron

D. protons

Answer: D

o Watch Video Solution

60. When .qy Th?*® transforms to .g3 Bi?'2, then the number of the
emitted a — and 8 — particle is, respectively.

A da, 76

B.4a, 168

C. 4o

D.78

Answer: C



https://dl.doubtnut.com/l/_pLXyj1IUj5xP
https://dl.doubtnut.com/l/_OyJGj6TYDVpW

| ° Watch Video Solution

61. The reciprocal of radioactive decay constant is called

A. Half life peroid
B. Whole life period
C. Average life period

D. Avagadro number

Answer: C

° Watch Video Solution

62. The missing particle in the reaction .l p — +.0 e

A. deuteron
B. proton

C. neutron


https://dl.doubtnut.com/l/_OyJGj6TYDVpW
https://dl.doubtnut.com/l/_Z5VaIXSFBMX5
https://dl.doubtnut.com/l/_Nskn5G0KwevR

D. B-particle

Answer: C

° Watch Video Solution

63. In the Radioactive transformation

o B B
R > X >Y s Z,the nucllii R and Z are

A. Isotopes

B. isobars

C.isomers

D. Isotones

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Nskn5G0KwevR
https://dl.doubtnut.com/l/_REENM7MYPwaJ

64. In the reaction .5 P2 — .14 Si%, The change requires the emission
of

A. a-particles

B. B-particles

C. neutron

D. positron

Answer: D

o Watch Video Solution

65. When a radioactive substances is subjected to a vacuum, the rate of

disintergration per second

A.increases considerably

B. is not affected

C.increases only if the products are gases


https://dl.doubtnut.com/l/_XjzxGQU4pNCZ
https://dl.doubtnut.com/l/_TBBhf66v56dC

D. suffers a slight decrease

Answer: B

° Watch Video Solution

66. A radioactive nuclide can decay simultaneously by two different
processes which have decay constants A\; and \,. The effective decay

constant of the nuclides is \.

AX=)A + X

1
B)\IE()\1+)\2)
c 1 1 N 1
D N VRS W

DA = /A

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_TBBhf66v56dC
https://dl.doubtnut.com/l/_sfDPL6yX2wXD
https://dl.doubtnut.com/l/_MgIeQURQ4quH

67. A sample of radioactive material is used to provide desired doses of

radiation for medical purposes. The total time for which the sample can

be used will depend

A. only on the number of times radiation is drawn form it

B. only on the intensity of doses drawn from it

C.on both (a) and (b)

D. neither on (a) and (b)

Answer: D

o Watch Video Solution

68. A fraction f; of a radioactive sample decays in one mean lie and a

fraction f5 decays in one half-life

A f1>f

B.fi< fo


https://dl.doubtnut.com/l/_MgIeQURQ4quH
https://dl.doubtnut.com/l/_Gsv0UezRPkGo

Cfi=1r

D. May be (a), (b) or (c ) depending on the values of the mean life and

half-life.

Answer: A

o Watch Video Solution

69. The short range attractive nuclear forces that are responsible for the

binding of nucleons in a nucleus ae supposed to be caused by the role

played by the particles called

A. Positron

B. m-Meson

C. K-Meson

D. m-Meson

Answer: D

[ - 1


https://dl.doubtnut.com/l/_Gsv0UezRPkGo
https://dl.doubtnut.com/l/_pqiSb5fkjmPA

| @J Watch Video Solution

70.The strong interaction exists in

A. Gravitational forces
B. Elcetrostatic force of attraction
C. Nuclear forces

D. Magnetic force on a moving charge

Answer: C

° Watch Video Solution

71. Nuclear forces are.

A. Non-central forces

B. saturated

C. Spin dependent


https://dl.doubtnut.com/l/_pqiSb5fkjmPA
https://dl.doubtnut.com/l/_giz8y0u6DWaq
https://dl.doubtnut.com/l/_hdIUAeMKcXe7

D. All of the above

Answer: D

o Watch Video Solution

72.1dentify the correct statement /statements
a) At greater distances nuclear forces are negligible
b) Nuclear forces are non central forces
¢) Nuclear forces are weakest in nature
d)Nuclear forces are charge dependent forces
A ab
B. b,c

C.cd

D.ad

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_hdIUAeMKcXe7
https://dl.doubtnut.com/l/_9cosHmr7aavn

73. Which of the following is not correct about nuclear forces?

A.They are short range attractive forces

B. They are changes to repulsion at very close distance

C. They change to repulsion at very close distance

D. They obey inverse square law

Answer: D

o Watch Video Solution

74. Among the following, short ranges, charge independent and spin

dependent forces are

A. Gravitational forces

B. Nuclear forces


https://dl.doubtnut.com/l/_9cosHmr7aavn
https://dl.doubtnut.com/l/_YHuNzkxdt2n6
https://dl.doubtnut.com/l/_zXVnpdpI4HVI

C. Electromagntic forces

D. Weak forces

Answer: B

° Watch Video Solution

75.Let Fy,p, F,n and F denote the magnitudes of the nuclear force by
a proton on a proton, by a proton on a neutron and by a neutron on a

neutron respectively. When the separation is 1 fm,

AF,, > F, = F,,

B. F,

pp:F

pn —

C.F,, > F,, > F,,

D.F,, < Fpp = Fyy

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_zXVnpdpI4HVI
https://dl.doubtnut.com/l/_fqltKa26nryc

76. Two protons are kept at a separation of 10nm. Let F,, and F, be the

nuclear force and the electromagnetic force between them.

A F, = F,

B.F, > > F,

Answer: C

o Watch Video Solution

77. Two nucleons are at a separation of 1 x 10 '°m. The net force
between them is FY, if both are neutrons, Fj if both are protons and Fj if

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

AF,>F > F


https://dl.doubtnut.com/l/_fqltKa26nryc
https://dl.doubtnut.com/l/_B95AuBkvsWg2
https://dl.doubtnut.com/l/_MvTfYkCYcPaj

B.F, = F, > I}

C.F, =F,=F,

D.F1 :Fg >F2

Answer: D

° Watch Video Solution

78. Two protons attract each other when

A. the distance between them is 10~ Om

B. the distance between themis 10 'm

C. the distance between them is 10~ "m

D. the distance between them is 10 ®m

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_MvTfYkCYcPaj
https://dl.doubtnut.com/l/_ftYboNXLOzq1
https://dl.doubtnut.com/l/_Yfjm4S6wNCJ8

79. Among gravitational, electrostatic and nuclear forces, the two

attractive forces between two neutrons are

A. Electrostatic and nuclear

B. Electrostatic and gravitational

C. Gravitational and nuclear

D. Electrostatic

Answer: C

o Watch Video Solution

80. Among the following interactions one is of least significant in nuclear

physics is

A. nuclear interaction

B. gravitational interaction

C. electrostatic interaction


https://dl.doubtnut.com/l/_Yfjm4S6wNCJ8
https://dl.doubtnut.com/l/_N31cwTBesUAc

D. electromagnetic interaction

Answer: B

° Watch Video Solution

81. The origin of nuclear force between nucleons is due to the exchange

of

A. Mesons

B. Photons

C. Positrons

D. Electrons

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_N31cwTBesUAc
https://dl.doubtnut.com/l/_kuQER3y1Qsda

82. Which of the following is most unstable ?

A. Neutron

B. Proton

C. Electron

D. a-particle

Answer: A

o Watch Video Solution

83. A free neutron decays into a proton, an electron and

A. a proton, an electron and an anti-neutron

B. a proton, an electron and a neutrino

C. a proton and electron

D. a proton, an electron, a neutrino an anti-neutrino


https://dl.doubtnut.com/l/_fl8o6pyHWKEl
https://dl.doubtnut.com/l/_qOD07E90Jio8

Answer: A

° Watch Video Solution

84. Neutron was discovered by the experiment of

A. Artificial transmutation of (.4 Be”) by a-particles
B. Artificial transmutation of(.7 Nll) by a-particles
C. Rutherford scattering of alpha particles by heavy nuclei

D. Begerel with radio activity

Answer: A

° Watch Video Solution

85. The average life of an isolated neutrons is

A. 1500s


https://dl.doubtnut.com/l/_qOD07E90Jio8
https://dl.doubtnut.com/l/_efB7nJUN1d06
https://dl.doubtnut.com/l/_iSEiKzjsCsI8

B. 1000s

C. 1200s

D. 3 minutes

Answer: B

° Watch Video Solution

86. The energy of thermal neutrons is

A < 1leV

> leV

@

C. = 2Mev

D. = 4MeV

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_iSEiKzjsCsI8
https://dl.doubtnut.com/l/_yqSS9xD9lDmj
https://dl.doubtnut.com/l/_wx7fPjPQSJQi

87. A nucleus with an excess of neutrons may decay with the emission of

A. a neutron

B. a proton

C. an electron

D. a positron

Answer: C

o Watch Video Solution

88.The most penetrating atom smashing particles is

A. neutron

B. proton

C. alpha particle

D. deuteron


https://dl.doubtnut.com/l/_wx7fPjPQSJQi
https://dl.doubtnut.com/l/_nKLR1mKOvv5j

Answer: A

° Watch Video Solution

89. Which of the follwing is formed by decay of a free neutron?

A. A number of electrons

B. Two protons

C. a proton and an electron

D. An a-particle

Answer: C

° Watch Video Solution

90. In neutron discovery experiment,Be is bombarded with

A. Protons


https://dl.doubtnut.com/l/_nKLR1mKOvv5j
https://dl.doubtnut.com/l/_z1KW7JX8KPWl
https://dl.doubtnut.com/l/_WK8luZwo1ayh

B. Alpha particles

C. Neutrons

D. Deutrons

Answer: B

° Watch Video Solution

91. Slow neutron are sometimes refer to as thermal neutrons because

A. they are short heart radiations
B. they are in thermal equilibrium
C. they are capable of generating heat

D. their energies are of same order as that of molecule enrgies at

ambient temperatures.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_WK8luZwo1ayh
https://dl.doubtnut.com/l/_YQmpgnoeRYMd

92. Thermal neutrons are

A. prompt neutrons

B. Slow neutrons

C. Neutrons which are in the nucleus

D. Neutrons from the sun

Answer: B

o Watch Video Solution

93.In neutron discovery experiment,Be is bombarded with

A. Proton

B. Deutrons

C. a-particle


https://dl.doubtnut.com/l/_YQmpgnoeRYMd
https://dl.doubtnut.com/l/_VWh77OwlWnnI
https://dl.doubtnut.com/l/_Y101ikzQPeVX

D. B-particle

Answer: C

° Watch Video Solution

94.The process of producing a new stable nucleus from the other stable

nucleus is called

A. Nuclear reaction

B. Artificial transmutation

C. Nuclear fusion

D. Nuclear fission

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Y101ikzQPeVX
https://dl.doubtnut.com/l/_xUrq0x7YfwRC

95. At least how many thermal neutrons should be available to strat a

fission reaction

A2

B.3

C.1

D.4

Answer: C

o Watch Video Solution

96. Which of the following changes in the artificial transmutation of

elements?

A. number of neutrons

B. number of electrons

C. atomic weight


https://dl.doubtnut.com/l/_YSawUhVybdoH
https://dl.doubtnut.com/l/_CcODg4tTIUqL

D. nucleus

Answer: D

° Watch Video Solution

97. During the fission process of Uranium, the amount of energy liberated

per fission is nearly

A.100MeV

B.200MeV

C.150MeV

D. 300MeV

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_CcODg4tTIUqL
https://dl.doubtnut.com/l/_BjCoDCUMiYvf

98. The number of neutrons that are released on an average during the

fission of U?% nucleus is

A3

B.1

C.2.5

D.5

Answer: C

o Watch Video Solution

99. Nuclear fission can be explained by

A. Optical model of the nucleus

B. Shell model of nucleus

C. Collective model of the nucleus

D. Liquid drop model of the nucleus


https://dl.doubtnut.com/l/_22epok8FHrRe
https://dl.doubtnut.com/l/_iwFndqhNMwis

Answer: D

° Watch Video Solution

100. Percentage of mass lost during the fission of .g; U?° approximately
is

A.0.01 %

B.0.1%

C.0.7%

D.0.9 %

Answer: B

° Watch Video Solution

101. Most of energy released in the fission is carried by


https://dl.doubtnut.com/l/_iwFndqhNMwis
https://dl.doubtnut.com/l/_X1dIfrh339yB
https://dl.doubtnut.com/l/_kPe9hFBLBCMb

A. neutrons

B. fission fragments

C. neutrons and fragments carry equally

D. positrons

Answer: B

o Watch Video Solution

102. Regarding Prompt neutrons

A. They are highly energetic
B. They constitute 99 %
C. Cannot initiate chain reaction

D. 1, 2, 3 are correct

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_kPe9hFBLBCMb
https://dl.doubtnut.com/l/_VYR9lfRIHf8c

103. Nuclear reactios obey the law of conservation of

A. Mass and energy

B. Charge

C. Momentum

D. All of the above

Answer: D

o Watch Video Solution

104. The critical mass of a fissionable material is

A.0.1kg equivalent

B. The minimum mass needed for chain reaction

C. The rest mass equivalent to 1020 joule


https://dl.doubtnut.com/l/_VYR9lfRIHf8c
https://dl.doubtnut.com/l/_xFjPik33n5C2
https://dl.doubtnut.com/l/_1zSUTMutqADR

D. 0.5kg

Answer: B

° Watch Video Solution

105. For fast chain reaction, the size of Uss block, as compared to its
critical size, must be

A. greater

B. smaller

C.same

D. anything

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_1zSUTMutqADR
https://dl.doubtnut.com/l/_pkhWVi9kpIO1

106. The critical mass of a fissionable uranium — 235 can be reduced by

A. adding impurities

B. heating material

C.surrounding it by a neutron-reflecting material

D. surrounding it by a neutron-absorbing material

Answer: C

o Watch Video Solution

107. Nuclear energy is released in fission since binding energy per nucleon

is

A. smaller for fission fragments than for parent nucleus

B. the same for fission fragments and parent nucleus

C. larger for fission fragements than for parent nucleus

D. sometimes large and sometimes smaller


https://dl.doubtnut.com/l/_zTm9fnSJX5zj
https://dl.doubtnut.com/l/_kBtByubvn2li

Answer: C

° Watch Video Solution

108. In a critical chain reaction

A. energy is released at increasing are

B. energy is released at steady rate

C.energy is released at decreasing rate

D. energy is not released

Answer: B

° Watch Video Solution

109. Among the following one is wrong

A. The energy of thermal neutrons is about 25meV


https://dl.doubtnut.com/l/_kBtByubvn2li
https://dl.doubtnut.com/l/_I9UZEFRW7l8i
https://dl.doubtnut.com/l/_6VUkjjMpdSUl

B.In a nuclear reaction, when neutrons multiplication factor, K =1
then the reaction is said to be critical
C. .92 U undergoes fission by bombardment of high energy neutron

D. On average 2.5 neutrons are emitted per fission of .gy U3

Answer: C

o Watch Video Solution

110. When 1gm of U is completely annihilated energy liberated is E;
and when 1gm of U3 completely undergoes fission the energy liberated
is Fs, then

A By > Ey

B.E, = Ey

C.E, < E,

D.E, < E,


https://dl.doubtnut.com/l/_6VUkjjMpdSUl
https://dl.doubtnut.com/l/_UOeyAdIoV8Fi

Answer: A

° Watch Video Solution

111. In the process of fission, the binding energy per nucleon

A. Increases

B. Decreases

C. Remains unchanged

D. Increases for mass number A < 56 nuclei but decreases for mass

number A > 56

Answer: A

o Watch Video Solution

112. Assertion (A) : Fragments produced in the fission of U*® are

radioactive.


https://dl.doubtnut.com/l/_UOeyAdIoV8Fi
https://dl.doubtnut.com/l/_jtKSWjx0SN2b
https://dl.doubtnut.com/l/_aBK0z6BnnGgs

Reason (R) : The fragments have abnormally high proton to neutron

ratio

A.Both A and R are true and R is correct explanation of A

B.Both A and R are true and R is not correct explanation of A

C. A is true but R is false

D. A is false but R is true.

Answer: C

o Watch Video Solution

113. The product of the fission of U?* by thermal neutron are

A. Ba'** and K7°% and 3 neutron always
B. Xe*?, % and 2yn! always
C. can be different in each fission

D. should have same mass number


https://dl.doubtnut.com/l/_aBK0z6BnnGgs
https://dl.doubtnut.com/l/_GzwedyyHYQ3S

Answer: C

o Watch Video Solution

114. Consider the following statements A and B. Identify for correct in
the given answer.
A)p — n,p — p, n — n forces between nucleons are not equal and charge
dependent.
B) In nuclear reactor the fission reaction will be in accelerating state if the
value of neutron reproduction factor K > 1

A.Both A and B are correct

B.Both A and B are wrong

C. A is wrong B is correct

D. A is correct B is wrong

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_GzwedyyHYQ3S
https://dl.doubtnut.com/l/_ydaW1NZAZhwF

115. The process of fission is responsible for the release of energy in

A. The hydrogen bomb

B. The atom bomb

C.The sun

D. The star

Answer: B

o Watch Video Solution

116. The working principle in atom bomb is

A. under-critical chain reaction

B. Critical chain reaction

C. super-critical chain reaction

D. All the above.


https://dl.doubtnut.com/l/_ydaW1NZAZhwF
https://dl.doubtnut.com/l/_O2qRsDvUuN7L
https://dl.doubtnut.com/l/_KdPcAm1b91Iv

Answer: C

° Watch Video Solution

117. Heavy water is

A.Water at4°C

B. Watercontaining various salts

C. Compound of heavy oxygen and hydrogen

D. Compound of oxgen and deuterium.

Answer: D

° Watch Video Solution

118. Nuclear reactor is surrounded by concrete walls to

A. Strength the construction


https://dl.doubtnut.com/l/_KdPcAm1b91Iv
https://dl.doubtnut.com/l/_yrroc1dqYesy
https://dl.doubtnut.com/l/_exJoAf2rObYW

B. Control the chain reaction

C. from a protective shield

D. as moderator

Answer: C

° Watch Video Solution

119. The operation of a nuclear reactor is said to be critical, if the

multiplication factor (k) has a value

Al

B.1.5

C.2.1

D. 2.5

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_exJoAf2rObYW
https://dl.doubtnut.com/l/_ssYelUNVVwx3

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

A. Slow down the nuetorns

B. Absorb excess number of thermal neutrons

C. speed up neutrons

D. absorb fast neutrons

Answer: B

o Watch Video Solution

121. The coolant in the nuclear reactor is

A. Liquid sodium

B. cadmium

C. Deuterium

D. Liquid hydrogen


https://dl.doubtnut.com/l/_ssYelUNVVwx3
https://dl.doubtnut.com/l/_judHdiHToqEh
https://dl.doubtnut.com/l/_TJ3LsbNV6Wsk

Answer: A

° Watch Video Solution

122. Substance used to slow down the fast neutrons released during

nuclear fission is called?

A. Fuel

B. Moderator

C. Controlling rods

D. Reflecting rods

Answer: B

° Watch Video Solution

123. If the neutrons reproduction factor K is

a) greater than 1 the fission rection is accelerated


https://dl.doubtnut.com/l/_TJ3LsbNV6Wsk
https://dl.doubtnut.com/l/_GS1lzrwZDLfp
https://dl.doubtnut.com/l/_8Q10pZ3O7pgm

b)less than 1 the fission reaction retards

c) equal to 1 the fission reaction is at steady state

A.onlu a, b are ture

B.only b, c are true

C.only a, c are true

D.only a, b, c true

Answer: D

o Watch Video Solution

124. Ustable fission fragments decay by emitting neutrons and electrons,

neutrons so emitted are called

A. prompt neutrons

B. delayed neutons

C. stray neutrons


https://dl.doubtnut.com/l/_8Q10pZ3O7pgm
https://dl.doubtnut.com/l/_e6Sk2OBZc0Jn

D. sustained neutrons

Answer: B

° Watch Video Solution

125. Chain reaction can be initiated by

A. promt neutrons

B. delayed neutons

C. slowed prompt neutrons

D.2or3

Answer: D

o Watch Video Solution

126. The man-made element which was made in the nuclear reactor is


https://dl.doubtnut.com/l/_e6Sk2OBZc0Jn
https://dl.doubtnut.com/l/_zTnPEO40raYl
https://dl.doubtnut.com/l/_c1Rt3zO2j0gX

A. polonium

B. Plutonium

C.thorium

D. uranium

Answer: B

o Watch Video Solution

127. In a fast breeder factor, the main charm is that the nuclear ash is that

itis

A. more fissile than parent fuel

B. not dangerous as a potential pollutant

C. easily disposed off

D. stable in terms of further decay

Answer: A



https://dl.doubtnut.com/l/_c1Rt3zO2j0gX
https://dl.doubtnut.com/l/_BObcK6hVi02l

| o Watch Video Solution

128. If "X ’gm of a nuclear fuel of mass number A undergoes fission

inside a reactor then the number of fissions will be ( N-Avagadro number)

A NA/zx
B.NAzx
CNz/A

D.Az /N

Answer: C

o Watch Video Solution

129. The reactor which produces power due to fission by fast neutron and
at the same time regenerates more fissionable material than it consumes

is


https://dl.doubtnut.com/l/_BObcK6hVi02l
https://dl.doubtnut.com/l/_dljLIrzBnXcj
https://dl.doubtnut.com/l/_MFmeN18YOzHi

A. Thermal reactor

B. Breeder reactor

C.Both the above

D. Neither 1&2

Answer: B

o Watch Video Solution

130. The reactor in which the number of fissionable nuclides produced are

more than the used it called

A. breeder reactor

B. Pressurised reactor

C. Heterogenous reactor

D. Homogenerous reactor

Answer: A



https://dl.doubtnut.com/l/_MFmeN18YOzHi
https://dl.doubtnut.com/l/_LqrR4eT7p7Bk

| ° Watch Video Solution

131. A good moderator should

A.be a gas

B. have appetite for neutrons

C. be lighter in mass number

D. heavier in mass number

Answer: C

° Watch Video Solution

132. Who designed the atomic reactor ?

A. Wilson

B. Fermi

C. Rutherford


https://dl.doubtnut.com/l/_LqrR4eT7p7Bk
https://dl.doubtnut.com/l/_W6m5uAycDCJh
https://dl.doubtnut.com/l/_iMWEjXEESQO3

D. Teller

Answer: B

° Watch Video Solution

133. In nuclear reactions, we have the conservation of

A. mass number and energy

B. mass number and charge number

C. charge number and mass

D. mass number, charge number and energy

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_iMWEjXEESQO3
https://dl.doubtnut.com/l/_RaV773vvTUpb

134. (A) Fission is a thermonuclear process

(B) Fusion is exothermic

(C) Fusion is exothermic

(D) Fission is exothermic

A. A and B are correct

B. B and C are correct

C. A and C are correct

D. B, C and are correct

Answer: D

o Watch Video Solution

135. Consider the following statements A and B. Identify for correct in
the given answer.
A)p — n, p — p, n — n forces between nucleons are not equal and charge

dependent.


https://dl.doubtnut.com/l/_L9drz6YIxYFK
https://dl.doubtnut.com/l/_uVLm2sxojKvq

B) In nuclear reactor the fission reaction will be in accelerating state if the

value of neutron reproduction factor K > 1

A.Both A and B are correct

B.Both A and B are wrong

C. A is wrong B is correct

D. A is correct B is wrong

Answer: C

o Watch Video Solution

136. A chain reaction in fission of Uranium is possible because

A. Large amount of energy is released

B. Two intermediate size nuclear fragments are formed

C. More than one neutron is given out in each fission

D. Fragments in fission are radioactive


https://dl.doubtnut.com/l/_uVLm2sxojKvq
https://dl.doubtnut.com/l/_PLqpRpnFF16w

Answer: C

° Watch Video Solution

137. A slow neutron can cause fission in

A U238

C. Pp*¢

D. Sr%

Answer: B

° Watch Video Solution

138. Heavy water is used as moderator in a nuclear reactor. The function

of the moderator is


https://dl.doubtnut.com/l/_PLqpRpnFF16w
https://dl.doubtnut.com/l/_dlo8ROUo7cAq
https://dl.doubtnut.com/l/_iWehgf5GlIeR

A. To slow down the neutrons to thermal energies

B. To control the energy released in the reactor

C.To cool the reactor faster

D. To absorb neutrons and stop chain reaction

Answer: A

o Watch Video Solution

139. To control fission process of the reactor, the following material is

used

A. Graphite
B. cadmium
C. Gold

D. uranium

Answer: B



https://dl.doubtnut.com/l/_iWehgf5GlIeR
https://dl.doubtnut.com/l/_uLCawTDj9nIv

| ° Watch Video Solution

140. Nuclear fission is caused by

A. fast protons

B. fast neutrons

C. Slow protons

D. slow neutrons

Answer: D

° Watch Video Solution

141. The liquid drop model of nucleus was proposed by

A. BohrWheeler

B. Fermi

C. Rutherford


https://dl.doubtnut.com/l/_uLCawTDj9nIv
https://dl.doubtnut.com/l/_wVX8lUdN6KC6
https://dl.doubtnut.com/l/_3WATtz74sf3N

D. Chadwick

Answer: A

° Watch Video Solution

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

A. Fuel

B. Moderator

C. Control Rods

D. None

Answer: C

o Watch Video Solution

143. The material used to slow neutrons in a reactor is called


https://dl.doubtnut.com/l/_3WATtz74sf3N
https://dl.doubtnut.com/l/_KC4jbKmSEYP7
https://dl.doubtnut.com/l/_C4pjUUfvv4DW

A. Controlrod

B. Moderator

C. Fuel

D. Heat exchanger

Answer: B

° Watch Video Solution

144. Atomic mass of the most useful material for fusion reaction is

Al

B.4

C.235

D. 292

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_C4pjUUfvv4DW
https://dl.doubtnut.com/l/_hn0bsz36zEBy

145. Average K. E of thermal neutron is of the order of (in KeV)

A 3.0

B.0.03

C.0.3

D.0.003

Answer: B

o Watch Video Solution

146. Inside the sum

A. Four nuclei of hydrogen combine to form two nuclei of helium

B. Four nuclei of hydrogen combine to form four nuclei of helium

C. Four nuclei of hydrogen combine to form one nucleus of helium


https://dl.doubtnut.com/l/_hn0bsz36zEBy
https://dl.doubtnut.com/l/_SDzRBA2zZMZG
https://dl.doubtnut.com/l/_riceynbxsf7e

D. Four nuclei of hydrogen is transformed into one nucleus of helium

Answer: C

o Watch Video Solution

147. As the age of star increases

A. Helium quantity increases

B. Helium quantitiy decreases

C. Helium quantity does not change

D. Helium, Hydrogen both quantities increases

Answer: A

o Watch Video Solution

148. In the carbon cycle of nuclear fussion carbon acts like a


https://dl.doubtnut.com/l/_riceynbxsf7e
https://dl.doubtnut.com/l/_9ARg3gLlqm2X
https://dl.doubtnut.com/l/_yuZTnyap5BWh

A. Moderator

B. Activator

C. Catalyst

D. Controller

Answer: C

o Watch Video Solution

149. In a fusion process a proton and neutron combine to give a
deuterium nucleus. If m, and m, be the mass of neutron and proton
respectively the mass of deuterium nucleus is

A.equal to m, +m,

B. more than m, + m,,

C.less than m, + m,,

D. can be less than or more than (m, +m,)


https://dl.doubtnut.com/l/_yuZTnyap5BWh
https://dl.doubtnut.com/l/_P2566i94444f

Answer: C

° Watch Video Solution

150. The binding energies of the atom of elements P and () are Ep and
Eq respectively. There atoms of element () fuse on atom of element P.
The correct relation between Ep, Eg and e will be

A EQ =3Ep + e

B. EQ = 3Ep — €

C. Ep = 3EQ +e

D.Ep :3EQ—6

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_P2566i94444f
https://dl.doubtnut.com/l/_thSpwPtDJ56I

.

151. The

for deutron and an a-particle are X; and X, respectively.
The energy released a-particle is

A4(X, — X)

B.2(X, — X3)

C.4(X, + X)

X, - Xy

>

Answer: A

o Watch Video Solution

152. If Q; and @, are the energies released in the fusion of hydrogen in
Carbon-nitrogen cycle and proton-proton cycle respectively then cycle

repespectively then

AQr > Qs

B.Q1 = @


https://dl.doubtnut.com/l/_FecqEBbtc6Tj
https://dl.doubtnut.com/l/_xHRNFIQkLGiJ

C.Q1 < Qs

D.Q1 > Q>

Answer: B

° Watch Video Solution

153. Fusion reaction is initiated with the help of

A. low temperature

B. high temperature

C. neutrons

D. any particle

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_xHRNFIQkLGiJ
https://dl.doubtnut.com/l/_1VchhkgMJu5T

154. In an exo-ergic reaction the binding energies of reactants and

products are E;, E5 respectively then

A E < E,

B. E1 = E2

C.E, > E,

D.E, > E,

Answer: A

o Watch Video Solution

155. In an endo-ergic reaction the binding energies of reactants and

products are E;, E5 respectively

A E, < E,

B.E, = E,

C.E, > E,


https://dl.doubtnut.com/l/_G0hMfq8atSgd
https://dl.doubtnut.com/l/_bLMH2NYl6PTU

D.E; > E,

Answer: C

° Watch Video Solution

156. Among the following reactions which is impossible
A. ) H64 + .4 Beg = .0 nl + -6 012
B..2H€4 +N14 = .1 Hl + .3 017
C.4(q1 H') = o He* +2(.1 €

D..sLi’ + ., H' = .4, Be®

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_bLMH2NYl6PTU
https://dl.doubtnut.com/l/_p1vQTX066seH

157. If the nuclei of masess X and Y are fused together to form a nucleus

of mass m and some energy is released, then

AX+Y=m

BX+Y <m

CX+Y>m

DX —-Y =m

Answer: C

o Watch Video Solution

158. Fusion reactions take place at about

A3 x 10°K

B.3 x 10°K

C.3 x 10°K

D.3 x 10°K


https://dl.doubtnut.com/l/_lp1tdG2Xb9cc
https://dl.doubtnut.com/l/_7eVvREmNHgvG

Answer: D

° Watch Video Solution

159. The percentage of mass lost during nuclear fusion is

A 0.1%

B.0.4 %

C.0.5%

D.0.65 %

Answer: D

° Watch Video Solution

160. Fusion reaction takes place at high temperature because

A. All nuclear reactions absorb heat


https://dl.doubtnut.com/l/_7eVvREmNHgvG
https://dl.doubtnut.com/l/_g3DKnlSPkNGy
https://dl.doubtnut.com/l/_Al5rRdGMkII6

B. The particles cannot together unless they are moving rapidly

C. The binding energy must be supplied from an external source

D. The mass defect must be supplied

Answer: B

o Watch Video Solution

161. Among the following true option is

A.Energy released per nucleon is same in both fission and fusion

reactions

B.Energy released per nucleon is more in fission than in fusion

reaction

C. Energy released per nucleon is less in fission than in fusion reaction

D. No energy is released in fusion reaction

Answer: C


https://dl.doubtnut.com/l/_Al5rRdGMkII6
https://dl.doubtnut.com/l/_sYt9mVaEJxyu

° Watch Video Solution

162. Fusion reaction takes place at high temperature because

A. atoms are ionized at high temperature

B. molecules break up at high temperature

C. nuclei break up at high temperature

D. Kinetic energy is high enough to overcome repulsion between

nuclei

Answer: D

° Watch Video Solution

163. In the carbon cycle from which stars hotter than the sun obtain their

energy the . C''? isotope

A. splits up into three alpha particles



https://dl.doubtnut.com/l/_sYt9mVaEJxyu
https://dl.doubtnut.com/l/_wPkQD7fbtKq8
https://dl.doubtnut.com/l/_Fs5438BooS0V

B. fuses with another .¢ C''? nucleons to from .15 Mg
C.is completely converted into energy

D. is regenerated at the end of the cycle

Answer: D

o Watch Video Solution

164. Source of solar energy can be said to be due to natural fusion in

which hydrogen gets converted into helium with carbon serving as a

natural catalyst. This carbon cycle was proposed by

A. Bethe

B. Yukawa

C. Fermi

D. Soddy

Answer: A

[ - 1


https://dl.doubtnut.com/l/_Fs5438BooS0V
https://dl.doubtnut.com/l/_5wF0E0JoLwhK

| @J Watch Video Solution J

165. In carbon-Nitrogen fusion cycle, protons are fused to from a helium

nucleus, positrons and release some energy. The number of protons

fused and the number of positrons released in this process respectively

are

A4, 4

B.4, 2

C.2,4

D.4, 6

Answer: B

o Watch Video Solution

166. Nuclear fission and fusion can be explained on the basis of


https://dl.doubtnut.com/l/_5wF0E0JoLwhK
https://dl.doubtnut.com/l/_yzNun4zjmCH4
https://dl.doubtnut.com/l/_mF0lBSc06Du2

A. Einstein theory of relativity

B. Einstein specific heat equation

C. Einstein mass -energy relation

D. Einstein photo electric equation

Answer: C

o Watch Video Solution

167. Energy in the sun is due to

A. Fossil fuels

B. Radioactivity

C. Fission

D. Fusion

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_mF0lBSc06Du2
https://dl.doubtnut.com/l/_4uGUKtzOgXaf

168. The overall process of carbon nitrogen fusion cycle results in the

fission of 4 protons to yield helium nucleus and

A. Positron

B. two electrons

C. two positrons

D. An electron

Answer: A

o Watch Video Solution

169. The nucleus finally formed in fusion of protons in proton-proton cycle

is that of

A. Heavy hydrogen

B. Carbon


https://dl.doubtnut.com/l/_4uGUKtzOgXaf
https://dl.doubtnut.com/l/_N9vgLeT1RNVw
https://dl.doubtnut.com/l/_dulRN0wtVJML

C. Helium

D. Lithium

Answer: C

o Watch Video Solution

170. The equation

AH" —% He’' + 2e ¥ 26MeVrepresents
A. Fusion
B. Fission
C. b-decay

D. g-decay

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_dulRN0wtVJML
https://dl.doubtnut.com/l/_1QozlOBPwBzD
https://dl.doubtnut.com/l/_8X1gAu9kQoo4

171. The source of steller energyis__ process

A. Nuclear fission

B. Nuclear fussion

C. Nuclear fission & fusion

D. Nuclear decay

Answer: B

o Watch Video Solution

172. Fusion reaction takes place at high temperature because

A. atoms are ionized at high temperature

B. molecules break up at high temperature

C. nuclei break up at high temperature

D. Kinetic energy is high enough to overcome repulsion between

nuclei


https://dl.doubtnut.com/l/_8X1gAu9kQoo4
https://dl.doubtnut.com/l/_A7Pp4GbGyyMI

Answer: D

° Watch Video Solution

173.In the carbon cycle from which stars hotter than the sun obtain their
energy the . C''? isotope

A. slpits into three alpha particles

B. fuse with another .¢ C'? nucleus to form .15 Mg24

C.is completely converted into energy

D. is regenerated at the end of the cycle

Answer: D

° Watch Video Solution

174.The phenomenon of pair production is the


https://dl.doubtnut.com/l/_A7Pp4GbGyyMI
https://dl.doubtnut.com/l/_7AGTK9O0C1DC
https://dl.doubtnut.com/l/_5lBLL7Kdr6XR

A. The production of an electron and a positron from ~ radiations

B. Ejection of an electron from a metal surface when exposed to

ultaviolet light

C. Ejection of an electron from a nucleus

D. lonization of a neutral atom

Answer: A

o Watch Video Solution

175. When the particle and its antiparticle unite, the result is

A. a heavier particle

B. two or more smaller particles

C. photons

D. partly matter and partly photons.

Answer: C


https://dl.doubtnut.com/l/_5lBLL7Kdr6XR
https://dl.doubtnut.com/l/_Y1Bzel7sjtp4

o Watch Video Solution

176. Particles and their antiparticles have

A. The same masses but opposite spins

B. The same masses but opposite magnetic moment

C. The same maasses and same magnetic moment

D. Opposite spins and same magnetic moment

Answer: B

o Watch Video Solution

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

photon must be

A.0.15

B.1


https://dl.doubtnut.com/l/_Y1Bzel7sjtp4
https://dl.doubtnut.com/l/_1f72e4ktWpJo
https://dl.doubtnut.com/l/_2nAI4nOrxRef

C.1.02

D.1.5

Answer: C

o Watch Video Solution

178. The rest mass energy of electron or positron is (in MeV)

A.0.51

B.1

C.1.02

D.1.5

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_2nAI4nOrxRef
https://dl.doubtnut.com/l/_09LfrFDghQGN

179. A positron and an electron come close together to give a neutral one

called

A. Electronium

B. Positronium

C.y-photon

D. B-particle

Answer: C

o Watch Video Solution

180. Positronium is converted into

A. 2 Photons each of energy 0.51MeV

B. Photon of energy 1.02MeV

C. 2 Photons each of energy 1.02MeV

D. One photon of energy 0.51MeV


https://dl.doubtnut.com/l/_JRaA20zRXdb1
https://dl.doubtnut.com/l/_TsnUUBRg2wsW

Answer: A

° Watch Video Solution

181. In pair annihiliation two ~-ray photons are produced it is due to

A. Law of conservation of energy

B. Law of conservation of mass

C. Law of conservation of momentum

D. Law of conservation of angular momentum

Answer: C

° Watch Video Solution

182. In pair annihiliation the least number of y-ray photons produced is

A 2


https://dl.doubtnut.com/l/_TsnUUBRg2wsW
https://dl.doubtnut.com/l/_chNC3n16ERnE
https://dl.doubtnut.com/l/_YQmkP1XhXMxN

B.3

c.4

D.1

Answer: A

° Watch Video Solution

183. The number of protons, electrons and neutrons in the nucleus of
13 A s

A 13,13, 14

B.13,0, 14

C.14,14, 13

D.14,0, 13

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_YQmkP1XhXMxN
https://dl.doubtnut.com/l/_EOYp9A8I8dog

184. .39 K and .5) Ca are

A.Isotopes
B. isobars
C.Isotones

D. Isodiaphers

Answer: C

° Watch Video Solution

185. K0, Ar%’, Ca® are

A. Isobars
B. Isotopes
C.Isotones

D. Isogonals


https://dl.doubtnut.com/l/_EOYp9A8I8dog
https://dl.doubtnut.com/l/_kJ54yoEagiD6
https://dl.doubtnut.com/l/_T3k5F45AjnDz

Answer: A

° Watch Video Solution

186. Of the following atoms
6 CM, o NB, g5 Ra®C, ., N1, 5 0 and .55 Rn®*? a pair of isobars is:
A. -6 Cll, .7 N13
1 14
B.., N¥ . N
C. .6 014, .7 N14

14 16
D..sC" 50

Answer: C

° Watch Video Solution

187. Of the following pair of isotones is


https://dl.doubtnut.com/l/_T3k5F45AjnDz
https://dl.doubtnut.com/l/_BQ0Aopt89qrH
https://dl.doubtnut.com/l/_5HbWyIHXVxxZ

A. .6 Cll, .7 N13
B.., N1 . N1
C. -6 014, .7 N14

D..s C14, .4 O

Answer: D

o Watch Video Solution

188. A pair of isotopes is
A .¢C!, ., NB
B.., N3, ., N1
C. -6 014, -7 N14

14 16
D..sC1 50

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5HbWyIHXVxxZ
https://dl.doubtnut.com/l/_dYRoffDKGNJX

189. Of the following a pair of of isodiaphers is

A. .gg Ra236, .86 Ra232

B . ng, N14

C 6 014, N14

D 6 014, 016
Answer: A

° Watch Video Solution

190. (A): Free Neutron decays into proton, electron, and antinuetrino

(R ): Neutron is unstable outide the nucleus

A. A and R are true and R is the correct explanation of A

B. A and R are true and R is not the correct explanation of A

C. A is true, R is false


https://dl.doubtnut.com/l/_dYRoffDKGNJX
https://dl.doubtnut.com/l/_D8eO4sQYJPNA
https://dl.doubtnut.com/l/_iJSJANur3Kui

D. A is false but R is true.

Answer: A

o Watch Video Solution

191. (A): Nuclear forces arise from strong coulombic interactions between
protons and neutrons
(R ): Nuclear force are independent of charge of the nucleons

A. A and R are true and R is the correct explanation of A

B. A and R are true and R is not the correct explanation of A

C. A is true, R is false

D. A is false but R is true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_iJSJANur3Kui
https://dl.doubtnut.com/l/_10y68U9lpNd9

Level-1 (C.W)

1. The desity of a nucleus in which mass of each nucleon is
1.67 x 10 >"kgand Ry = 1.4 x 10 ¥mis

A.1.453 x 10'"kg /m?

B.1.453 x 10'%kg /m?

C.1.453 x 10*kg/m?

D.1.453 x 10%kg /m?

Answer: A

° Watch Video Solution

2.1 and ry are the radii of atomic nuclei of mass numbers 64 and 27

repsectively. The ratio (ry /rs) is

A.64/27


https://dl.doubtnut.com/l/_B4nhsBYQ49YX
https://dl.doubtnut.com/l/_ncbiKUBz1NUp

B.27/64
Cc.4/3

D.1

Answer: C

° Watch Video Solution

3. The mass number of a nucleus is 216. The size of an atom without

changing its chemical properties are called

A7.2x 10" Bem

B.7.2 x 10 em

C.7.2 x 10 Y¢em

D.3.6 x 10 "em

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ncbiKUBz1NUp
https://dl.doubtnut.com/l/_7JwEWrN8FiNG

4. Energy released as mass of 2amu is converted into energy is

A 1.5 x 10107

B.3 x 1019

C.1863J

D.931.5MeV

Answer: B

o Watch Video Solution

5.A 1MeV positron encounters a 1MeV electron travelling in opposite

direction. The total energy released is (In MeV)

A2

B. 3.02

C.1.02


https://dl.doubtnut.com/l/_7JwEWrN8FiNG
https://dl.doubtnut.com/l/_UewnrGdxXFkq
https://dl.doubtnut.com/l/_lOYPXQr9N2rU

D.2.04

Answer: B

° Watch Video Solution

6. The binding energies of the atom of elements P and @ are Ep and Ej
respectively. There atoms of element () fuse on atom of element P. The
correct relation between Ep, Eg and e will be

AE —3E,=Q

B.3E, — E, =Q

CE +3E, =Q

D.E, + 3E, = Q

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lOYPXQr9N2rU
https://dl.doubtnut.com/l/_eX7Un79P2t4F
https://dl.doubtnut.com/l/_wYiVcSqg7LlZ

7. The binding energies per nucleon for deuterium and helium are

1.1MeV and 7.0MeV respectively. What energy in joules will be liberated

when 2 deuterons take part in the reaction.

A 18.88 x 10°3J

B.18.88 x 10~ °J

C.18.88 x 10~ 7J

D.18.88 x 1010y

Answer: C

o Watch Video Solution

8. 1kg of iron (specific heat 120CalKg~'C ') is heated by 1000° C. The

increases in its mass is

A. zero

B.5.6 x 10 8Ky


https://dl.doubtnut.com/l/_wYiVcSqg7LlZ
https://dl.doubtnut.com/l/_wkQW0ioAWm28

C.5.6 x 10 1°Kg

D.5.6 x 10 2Kg

Answer: D

° Watch Video Solution

9. In nuclear fission , 0.1 % mass in converted into energy. The energy

released in the fission of 1K g mass is

A.25x 10°KWH

B.2.5 x 10 KWH

C.2.5 x 10°KWH

D.2.5 x 10 "KWH

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_wkQW0ioAWm28
https://dl.doubtnut.com/l/_lqmOMOtc7RLx
https://dl.doubtnut.com/l/_HpAhG6APFTZQ

10. After emission of one « particle followed by one S-particle from 338X,
the number of neutrons in the atom will be

A. 140

B. 142

C.144

D. 146

Answer: B

o Watch Video Solution

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

scheme.

a B a Y

A A DAy Ay A

If the mass number and atomic number of A are 180 and 172 respectively,

what are these numbers for A4.

A. 56, 23


https://dl.doubtnut.com/l/_HpAhG6APFTZQ
https://dl.doubtnut.com/l/_csf0nhOUIVXz

B. 180, 72

C. 120, 52

D. 84, 38

Answer: B

° Watch Video Solution

12. An atomic nucleus .99 Th*? emits several o and B radiations and
finally reduces to .g5 Pb*%. It must have emitted.

A.6,4

B.4,6

C.8,6

D.6, 8

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_csf0nhOUIVXz
https://dl.doubtnut.com/l/_OXe0fu54D1NB

13. The decay constant of a radio active element, which disintergrates to

10gms from 20gms in 10 minutes is

A. 0.693mm7 1

B.6.93,, 1

C.0.6935c.—1

D.0.0693,,

Answer: D

o Watch Video Solution

14. Half life period of radium is 1600 years. 2gm of radium undergoes

decay and gets reduced to 0.125gms in

A. 3200 years

B. 25600 years


https://dl.doubtnut.com/l/_OXe0fu54D1NB
https://dl.doubtnut.com/l/_5A6RZDgWUQVE
https://dl.doubtnut.com/l/_cfi1PRbSVrEl

C. 8000 years

D. 6400 years

Answer: D

° Watch Video Solution

15. After a certain lapse of time, fraction of radioactive polonium
undecayed is found to be 12.5% of the initial quantity. What is the
duration of this time lapsed if the half life of polonium is 138 days ?

A. 414 days

B. 407 days

C. 421 days

D. 410 days

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_cfi1PRbSVrEl
https://dl.doubtnut.com/l/_S2aZtahRWSUZ

16. Two radioactive substances X and Y initially contain an equal number

of atoms. Their half-lives are 1 hour and 2 hours respectively. Then the

ratio of their rates of disintergration after two hours is

Al:1

B.2:1

C.1:2

D.2:3

Answer: C

o Watch Video Solution

17. One gram of a radioactive substance disintegrates at the rate of
3.7 x 10 disintegrations per second. The atomic mass of the subsatnce

is 226. Calculate its mean life.

A 1.2 x 10°s


https://dl.doubtnut.com/l/_S2aZtahRWSUZ
https://dl.doubtnut.com/l/_2JspuU7bmz7n
https://dl.doubtnut.com/l/_48EN3oUAl0e3

B.1.39 x 10'!s

C.2.1 x 10°s

D.7.194 x 10's

Answer: D

° Watch Video Solution

18. No. of uranium 235 nuclei required to undergo fission to give 9 x 10'3
joule of energy is

A.2.8125 x 10*

B. 28.125 x 10%

C.281.25 x 10*

D. 28215 x 10%*

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_48EN3oUAl0e3
https://dl.doubtnut.com/l/_NrVjnbV6AA9q

19. The energy supplied by a power plant is 40 million kilowatt hour. It is

supplied by annihilation of matter, the mass that is annihilated is.

A.1.6gm
B. 1.6kg
C.1l.6mg

D. 1.6amu

Answer: A

o Watch Video Solution

20. The amount of energy released in the fusion of two .; H? to form a
.o He* nucleus will be {Binding energy per nucleon of .; He? = 1.1MeV

Binding energy per nucleon of ., He* = TMeV]

A.8.1MeV


https://dl.doubtnut.com/l/_NrVjnbV6AA9q
https://dl.doubtnut.com/l/_LRnqrezE56za
https://dl.doubtnut.com/l/_CnCQcc22qFyL

B.5.9MeV

C.23.6MeV

D.2MeV

Answer: C

° Watch Video Solution

21. The miniumum amount of energy released in annihilation of electron-

Positron is

A.1.02MeV

B.0.58MeV

C.185MeV

D.200MeV

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CnCQcc22qFyL
https://dl.doubtnut.com/l/_Auu16GT6ioXy

Level-ll (CW)

1. A nucleus X% splits into two nuclei having the mass numbers in the

ratio 2: 1. The ratio of the radii of those two nuclei is

A2:1

B.1:2

c.2t/3.1

D.1:21/3

Answer: C

° Watch Video Solution

2. A mathc box of bem x bem X 1lem dimensions is filled with nuclear

matter. Its weight is in the order of


https://dl.doubtnut.com/l/_Auu16GT6ioXy
https://dl.doubtnut.com/l/_9CPxmsgaBQmt
https://dl.doubtnut.com/l/_sp9mLfGBEhNp

A.10g
B.10%¢
C.10%%g

D.10%g

Answer: D

o Watch Video Solution

3.If the speed of light were 2 /3 of its present value, the energy released
in a given atomic explosion will be decreased by a fraction.

A2/3

B.4/9

Cc.4/3

D.5/9

Answer: B



https://dl.doubtnut.com/l/_sp9mLfGBEhNp
https://dl.doubtnut.com/l/_peXTWtOQPqfw

| o Watch Video Solution

4. Binding energy per nucleon for C'? is 7.68MeV and for C* is
7.74MeV.The energy required to remove a neutron from cBis.
A.495MeV
B.49.5MeV
C.4.95MeV

D.0.495MeV

Answer: C

o Watch Video Solution

5 In a fission reaction 20U —"7 X +''"Y 4 n 4 n, the binding
energy per nucleon of X and Y is 8.5MeV whereas of .2 U is 7.6 MeV.

The total energy liberated will be about.


https://dl.doubtnut.com/l/_peXTWtOQPqfw
https://dl.doubtnut.com/l/_LCNfgnfYkHPT
https://dl.doubtnut.com/l/_KNk2pqJlhLCj

A.212eV

B.212MeV

C.2.12MeV

D.0.9MeV

Answer: B

o Watch Video Solution

6. .22 Ne nucleus after absorbing energy decays into two a — particles

and an unknown nucleus. The unknown nucleus is.

A. Carbon
B. Nitrogen
C.Boron

D. oxygen

Answer: A



https://dl.doubtnut.com/l/_KNk2pqJlhLCj
https://dl.doubtnut.com/l/_tKmXBsnYCtCO

| ° Watch Video Solution

7. The mass of one curie of U?** is

A.3.7 x 10%g
B.3.7 x 10" g
C.6.25 x 10~ 3¢

D.1.438 x 10~ g

Answer: D

° Watch Video Solution

8. A radio active isotope having a half life of 3 days was received after 9
days. It was found that there was only 4gms of the isotope in the

container. The initial weight of the isotope when packed was

A. 8g


https://dl.doubtnut.com/l/_tKmXBsnYCtCO
https://dl.doubtnut.com/l/_1usdiOPMAF73
https://dl.doubtnut.com/l/_9XF7pJiZVNI5

B. 64¢

C.48¢g

D. 32¢g

Answer: D

° Watch Video Solution

9. Half life of a radio active element is 5 min . 10sec. Time taken for 90 %

of it to disintergrate is nearly

A. 100 min

B. 1000 sec

C.10% sec

D. 10* min

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9XF7pJiZVNI5
https://dl.doubtnut.com/l/_H2ZC8YfIfTQW

10. The half life of .9, U?3® against o -decay is 4.5 x 10° years. What is the
activity of 1g sample of .gy U?*®?

A.1.23 x 10*Bgq

B.2.4 x 10°Bgq

C.1.82 x 10°Bgq

D.4.02 x 108Bgq

Answer: A

o Watch Video Solution

11. In a thermo nuclear reaction 10 3Kg of hydrogen is converted into
0.99 x 10 3Kg of helium. If the efficiency of the generator is 50 % , the

electrical energy generated in KW H is

A 10°


https://dl.doubtnut.com/l/_H2ZC8YfIfTQW
https://dl.doubtnut.com/l/_qlxPyQMkSwov
https://dl.doubtnut.com/l/_uaY0x5YL5Bjk

B.1.5 x 10°

C.1.25 x 10°

D.1.3 x 10°

Answer: C

o Watch Video Solution

12. A nuclear reactor generates power at 50% efficiency by fission of .3%5 U
into two equal fragments of .}1(156 U into two equal fragments of .iéﬁ Pd
with the emission of two gamma rays of 52 MeV each and three
neutrons. The average binding energies per particle of .3;5 U and .iéﬁ Pd
are 7.2 MeV and 8.2MeV respectiveley. Calculate the energy released in

one fission event. Also-estimate the amount to .2*> U consumed per hour

to produce 1600 megawatt power.

A.120gm

B. 1.4kg


https://dl.doubtnut.com/l/_uaY0x5YL5Bjk
https://dl.doubtnut.com/l/_6vzxUCX9kNaR

C. 140.5gm

D. 281gm

Answer: A

° Watch Video Solution

13. In nuclear fusion, One gram hydrogen is converted into 0.993gm. If

the efficiency of the generator be 5 % , then energy obtained in KW H is

A.8.75 x 10°

B.4.75 x 10°

C.5.75 x 10°

D.3.73 x 10°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_6vzxUCX9kNaR
https://dl.doubtnut.com/l/_IqljUyedaPIg
https://dl.doubtnut.com/l/_T2yIzHCJNIBG

14. A photon of energy 1.12MeV splits into electron positron pair. The

velocity of electron is (Neglect relativistic correction)

A3 x108ms!

B.1.33 x 108ms !

C.6 x 10®3ms !

D.9 x 108ms !

Answer: B

° Watch Video Solution

Level-lll

1.50 % of a radio active substance decays in 5 hours. The time required

for the 87.5 % decays is

A. 10 hours


https://dl.doubtnut.com/l/_T2yIzHCJNIBG
https://dl.doubtnut.com/l/_onlZvhUW3ofS

B. 15 hours

C.12.5 hours

D.17.5 hours

Answer: B

o Watch Video Solution

2.4 grams of radioactive substance A left 1 /2gm after some ture. 1 gran
of another radioactive substance B left 1 /4gm in the same period, If half
life of B is 2 hours, the half life of A is (in hours)

A3/4

B.4/3

c.1/4

D.1/2

Answer: B

[ - ]


https://dl.doubtnut.com/l/_onlZvhUW3ofS
https://dl.doubtnut.com/l/_h6duBxa089aT

| @J Watch Video Solution J

3. One mole of a emitter of half life equal to 2 days was placed in a sealed

tube for 4 days at S. T'. P volume of helium collector is

A. 22.4lit

B. 16.8l:t

C.11.2l:t

D. 5.6lit

Answer: B

o Watch Video Solution

4. 3 ruthuerfords of a radio active isotope of half-life equal to 3 days was

received after 12 days. Initial isotope packed was

A. 48 rutherfords


https://dl.doubtnut.com/l/_h6duBxa089aT
https://dl.doubtnut.com/l/_aJuw13vWacIT
https://dl.doubtnut.com/l/_q3CguCvx0XoR

B. 12 rutherfords

C. 25 rutherford

D. 36 rutherfords

Answer: A

o Watch Video Solution

5. The half life of a radio active substance is 6 hours. The amount of the
substance undergone disintegration when 36gms of it undergoes decay
for 18 hours is

A.31.5gm

B.4.5gm

C. 18gm

D.9gm

Answer: A

[ - 1


https://dl.doubtnut.com/l/_q3CguCvx0XoR
https://dl.doubtnut.com/l/_pyofLJvGkjat

| @J Watch Video Solution J

6. The radio active nuclides A and B have half lives t and 2t respectivey. If
we start an experiment with one mole of each of them, the mole ratio
after time interval of 6¢ will be

Al:2

B.1:8

C.1:6

D.1:1

Answer: B

o Watch Video Solution

7.20 % of a radio active element disintergrates in 1 hr. The percentage of

the radio active element disintergrated in 2 hrs will be


https://dl.doubtnut.com/l/_pyofLJvGkjat
https://dl.doubtnut.com/l/_4NK7uHtKJTGv
https://dl.doubtnut.com/l/_Y4iaG5QtBGst

A.36 %

B. 64 %

C.60 %

D.40 %

Answer: A

o Watch Video Solution

8. The C'* to C'? ratio in a certain piece of wood is 25 % of that in
atmosphere. The half life period of C'* is 5, 580 years. The age of wood
piece is ( in years)

A.5, 580

B. 2790

C.1395

D. 11, 60


https://dl.doubtnut.com/l/_Y4iaG5QtBGst
https://dl.doubtnut.com/l/_tAzyqd3Af4YN

Answer: D

° Watch Video Solution

9. A radioactive nucleus can decay by two different processes. The half-life
for the first process is t; and that for the second process is t5. Show that

the effective half-life ¢ of the nucleus is given by

1_1 1
t ot ty
AT =T, +T,
g L_ 1 1
T T
cp. it
Ty
I A 1)
ThTy
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_tAzyqd3Af4YN
https://dl.doubtnut.com/l/_EGktrn7YtOx7

10. The age of the wood if only 1 /16 part of original C''* is present in its
piece is (in years) ( T of C'is 5, 580 years)

A. 5580

B. 11, 160

C. 22320

D. 16740

Answer: C

o Watch Video Solution

14
11. A piece of wood is found to have the o ratio to be 0.5 times of that

in a living plant The number of years back the plant died will be ( T" of
C1* = 5, 580 years)
A. 2,790 years

B. 5, 580 years


https://dl.doubtnut.com/l/_FB0OKeHz7FH7
https://dl.doubtnut.com/l/_NJb4irAqvmJt

C. 11, 60 years

D. 27, 900 years

Answer: B

o Watch Video Solution

12. A piece of wood collected from cro-Magnon caves gave 4
disintergrations /min. A freshly cut wood of the same weight gives 16
d.pm. The cro-magnon man lived about ( Half life of C'* is 5760 years.
Assume the activity is due to C'* only)

A. 5700 years ago

B. 2900 years ago

C. 11520 years ago

D. 1400 years ago

Answer: C



https://dl.doubtnut.com/l/_NJb4irAqvmJt
https://dl.doubtnut.com/l/_WJmG40J9YMwd

l o yvatch video sSolution ]

13. The number of U?%® nuclei in a rock sample equal to the number of
Pb?% atoms. The half life of U?*® is 4.5 x 10° years. The age of the rock is
A 4.5 x 109y
B.9 x 10%
C.13.5 x 10%

D.18 x 10%y

Answer: A

o Watch Video Solution

14. Equal masses of two samples of charcoal A and B are burnt
separately and the resulting carbon dioxide are collected in two vessels.
The radioactivity of = 14C is measured for both the gas samples. The gas

from the charcoal A gives 2100counts per week and the gas from the


https://dl.doubtnut.com/l/_WJmG40J9YMwd
https://dl.doubtnut.com/l/_l8n7xTvnqKwh
https://dl.doubtnut.com/l/_9sIbh7p4XJQj

charcoal A gives 2100 counts per week and the gas from the charcoal B

gives 1400 counts per week. Find the age difference between the two

samples. Half-life of ~ 14C' = 5730y.

A. 5730y

B. 11460y

C. 17190y

D. 22920y

Answer: B

o Watch Video Solution

15. The half life of a radioactive substance is 20 minutes . The approximate
2
time interval (t3 — t;) between the time ¢, when 3 of it had decayed and

1
time t; when 3 of it had decay is

A. 14 min

B. 20 min


https://dl.doubtnut.com/l/_9sIbh7p4XJQj
https://dl.doubtnut.com/l/_FXyP3kCCcTEv

C. 28 min

D. 7 min

Answer: B

° Watch Video Solution

16. A charged capacitor of capacitance C is discharged through a
resistance R. A radioactive sample decays with an average-life 7.Find the
value of R for which the ratio of the electrostatic field energy stored in
the capacitor to the activity of the radioactive sample remains constant

in time.

2t
C
C
2

C.2tC

D.tC

Answer: A


https://dl.doubtnut.com/l/_FXyP3kCCcTEv
https://dl.doubtnut.com/l/_smPYV6LmFNRG

° Watch Video Solution

17. Uranium- 238 decays to thorium-234 with half-life 5 x 10%r. The
resulting nucleus is in the excited state and hence further emits v-rays to
come to the ground state. It emits 20y-rays per second. The emission rate
will drop to 5v-rays per second in

A.1.25 x 10%yr

B. 1010yr

C. 10_8y7'

D.1.25 x 10 s

Answer: B

o Watch Video Solution

18. A sample of radioactive material has mass m, decay constant A, and

molecular weight M. Avogadro constant = N4. The initial activity of the


https://dl.doubtnut.com/l/_smPYV6LmFNRG
https://dl.doubtnut.com/l/_qEhSJl5HNdbY
https://dl.doubtnut.com/l/_rsoNcr5G88Ua

sample is:

Answer: C

o Watch Video Solution

19. A radioactive sample has a mass m, decay cosntant A, and molecular
weight M. If the Avogadro number is N4, then

(@) find the initial number of neclei present, (b) find the number of
deacyed nuceli after a time t, (c ) find the activity of the sample after a

time t,



https://dl.doubtnut.com/l/_rsoNcr5G88Ua
https://dl.doubtnut.com/l/_lbvSHA9yREa6

Answer: B

o Watch Video Solution

20. In moon rock sample the ratio of the number of stable argon-40
atoms present to the number of radioactive potassium—40 atoms is 7: 1.
Assume that all the argon atoms were produced by the decay of
potassium atoms, with a half-life of 2.5 x 10%yr. The age of the rock is
A.2.5 x 10%r
B.5.0 x 10%yr

C.7.5 x 10%r

D. 1010yr

Answer: C



https://dl.doubtnut.com/l/_lbvSHA9yREa6
https://dl.doubtnut.com/l/_vGr35y0D76nH

l o yvatch video Solution

21. The half-life of a radioactive sample is T'. If the activities of the sample

at time ¢; and t; (¢; < t3) and R; and R, respectively, then the number

of atoms disintergrated in time ¢, — ¢, is proportional to

A (Ry — R,)T

B.(R; + Ry)T

RiRy
"R + Ry
RiRs

D.
T

Answer: A

o Watch Video Solution

22. Consider a hypothetical annihilation of a stationary electron with a

stationary positron. What is the wavelength of the resulting radiation?

h
‘ 2m0C

A


https://dl.doubtnut.com/l/_vGr35y0D76nH
https://dl.doubtnut.com/l/_jB8n4G8ePi8j
https://dl.doubtnut.com/l/_wPGdOLBdkRuz

2h
m()C
In2

C.—
3t

3ln2
D. ——
t

B.

Answer: C

o Watch Video Solution

23. A radioactive nucleus can decay by two different processes. The half
life for the first process is 2t and that for the second process is t. The

effective disintergration constant of nucleus is

3
A ——
2tin

B 3ln2
2t

n2

© 3t
3ln2
D. ——

Answer: B

[ - |


https://dl.doubtnut.com/l/_wPGdOLBdkRuz
https://dl.doubtnut.com/l/_5v2as1QRoSEf

| @ Watch Video Solution J

24. A proton with kinetic energy K, strikes another proton at rest. If the
collision is head-on, find the correct graph between K and the distance

of closest approach, r.

v


https://dl.doubtnut.com/l/_5v2as1QRoSEf
https://dl.doubtnut.com/l/_EdVJZmvptVCf

Answer: C

° Watch Video Solution

25. The fraction quantity of a radiactive sample will decay during half of

its half-life period is

S

N~

| =

Answer: C

° Watch Video Solution

26. A small quantity of a solution containing N?* radio-nuclide of half-ife

T and activity Ry is injected into blood of a person. lem?® of sample of


https://dl.doubtnut.com/l/_EdVJZmvptVCf
https://dl.doubtnut.com/l/_HZfe9UBcasUj
https://dl.doubtnut.com/l/_Vrx1HprF7ron

blood taken from the blood of the person shows activity R;. If the total
volume of the blood in the body of the person is V, find the timer after

which sample is taken.

T { Ry ]
A 1n
1n(2) VR

B, | 1n 20

In(2) Ry |
T VR ]
In(2)
. T [, VRy
In(2) | VR, ]

C

Answer: A

o Watch Video Solution

27. A nucleus with mass number 220 initially at rest emits an a-particle. If
the Q-value of the reaction is 5.5MeV/, calculate the kinetic energy of the
a-particle.

(@) 4.4 MeV (b) 5.4 MeV (c) 5.6 MeV (d) 6.5 MeV

A 4.4MeV


https://dl.doubtnut.com/l/_Vrx1HprF7ron
https://dl.doubtnut.com/l/_sVWLbFOCaXOX

B.5.4MeV

C.5.6MeV

D.6.5MeV

Answer: B

o Watch Video Solution

28.Some amount of a radioactice substance (half-life =10 days ) is spread
inside a room and consequently the level of radiation become 50 times
the permissible level for normal occupancy of the room. After how many
days will the room be safe for occupation?.

A. 20 days

B. 34.8 days

C. 56.4 days

D. 62.9 days


https://dl.doubtnut.com/l/_sVWLbFOCaXOX
https://dl.doubtnut.com/l/_NlZVC7zdUGsq

Answer: C

o Watch Video Solution

29. In the options given below, let £ denote the rest mass energy of a
nucleus and n a neutron. The correct option is:

AE(BU) > E(S'I) +E(3Y) + 2E(n)

B.E(3*U) <E(HI)+E(JY) + 2E(n)

C.E(.39U) < E(.3s° Ba) + E(.3 Kr) + 2E(n)

D. E(.23 U) = E(.}’ Ba) + E(.3 Kr) + 2E(n)

Answer: A

o Watch Video Solution

30. Four different radioactive elements are kept in separated containers.

In the beginning the container A has 200g-atom with half-life of 2 days, B


https://dl.doubtnut.com/l/_NlZVC7zdUGsq
https://dl.doubtnut.com/l/_V1vqYZN8GQ4t
https://dl.doubtnut.com/l/_NW6jrBzYnIHz

has 20g-atom with half-life of 20 days, C has 2g-atom with half-life 200
days and D has 100g-atoms wityh half-life of 10 days. In the begining the
maximum activity exhibited by the container is

A A

B.B

c.C

D.D

Answer: A

o Watch Video Solution

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

figure W, X, Yand Z are four nuclei indicated on the curve . The process


https://dl.doubtnut.com/l/_NW6jrBzYnIHz
https://dl.doubtnut.com/l/_NpUcmaErwBiC

that would release energy is

Binding Energy/nucleon in Mev
;M N0
o vowm

0 30 60 30 120
Mass number of nuclei

AY — 27

BW — X+ 7

CX—-Y+Z7

DW — 2Y

Answer: D

o Watch Video Solution



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

32.When _ (3)Li" nuclei are bombarded by protons , and the resultant
nuclei are _ (4)Be®, the emitted particle will be

A. alpha particles

B. beta particles

C. gamma photons

D. neutrons

Answer: C

o Watch Video Solution

33. A sample of uranium is a mixture of three isotopes .9y U g U
and .go U?*® present in the ratio 0.006%,0.71% and 99.284 %
respectively. The half lives of then isotopes are 2.5 x 10° years, 7.1 x 10®
years and 4.5 x 10° years respectively. The contribution to activity (in %)

of each isotope in the sample respectively


https://dl.doubtnut.com/l/_AHQKoalVg6BZ
https://dl.doubtnut.com/l/_e81pqIGojzu1

A.51.41% ,2.13 %, 46.46 %

B.51.41% , 46.46 %, 2.13 %

C.2.13%, 51.41 % , 46.46 %

D. 46.46 % , 2.13 % , 51.41 %

Answer: A

o Watch Video Solution

34.The table that follows shows some measurementf of the decay rate of
a sample of .'?® I, a radio nuclide often used medically as a tracer to

measure the rate at which iodine is absorbed by the thyroid gland.

Time(min) A(counts/s) Time(min) A(counts)/s

4 392.2 132 10.9
36 161.4 164 4.56
68 65.5 196 1.86

10 26.8 218 1.00


https://dl.doubtnut.com/l/_e81pqIGojzu1
https://dl.doubtnut.com/l/_y5qPxa8e1MRC

\46.2

50 100 150 200

The half life ¢ /5 for this radio nuclide.

A. 25 min
B. 50 min
C. 2.5 min

D. 5 min

Answer: A

6
4
3 # t 773

t(min)

o Watch Video Solution



https://dl.doubtnut.com/l/_y5qPxa8e1MRC

35.The fraction f of radioactive material that has decayed in time ¢, varies

with time ¢. The correct variation id given by the curve.

f A



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

C. t
f
4)
p. O t
Answer: C

o Watch Video Solution

36. The rate of decay (R) of nuclei in a radioactive sample is plotted
against time (t). Which of the following best represents the resulting

curve ?

DR


https://dl.doubtnut.com/l/_vJWwECZbzOqa
https://dl.doubtnut.com/l/_TvX1YCPYixy9

2R

B. t
R
3)
C. t
R
4)
p. O t
Answer: A

° Watch Video Solution

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

life?


https://dl.doubtnut.com/l/_TvX1YCPYixy9
https://dl.doubtnut.com/l/_tO6arMho7GIG

In2

In2

Answer: A

o Watch Video Solution

38. A radioactive isotope is being produced at a constant rate
dN /dt = R in an experiment. The isotope has a half-ife ; /5.Show that
after a time t > > t;,5,the number of active nuclei will become

constant. Find the value of this constant.

A AT

BAl
- pin

C.AT In

AT
D.
In(2)

Answer: D



https://dl.doubtnut.com/l/_tO6arMho7GIG
https://dl.doubtnut.com/l/_fV9qMN9Hfu5K

| ¥ vvatch vidaeo sSolution J

Level-V questions(Single answer type questions)

1. The dependence of nuclear force on distance between nucleons is not

known precisely, but approximate variation is shown graphically. From

graph which of following statement cannot be concluded ?

4 F(Nuclear force)

0.5 fermi 10 ferrgli

\/ R(Separation

between sncleon)

A. Nuclear force is repulsive for separation less than 0.5 fermi

B. Nuclear force is attractive for separation less than 0.3 fermi

C. Nuclear force is attractive for separation more than 0.5 fermi

D. Nuclear force is negligible when separation between nucleon is

more than 10 fermi


https://dl.doubtnut.com/l/_fV9qMN9Hfu5K
https://dl.doubtnut.com/l/_lg3siPp5CAqD

Answer: B

° Watch Video Solution

2. In a fission reaction .336 U - X +1Y 4 n+n, the binding
energy per nucleon of X and Y is 8.5MeV whereas of B8 U is 7.6MeV.
The total energy liberated will be about.

A 2MeV

B.20MeV

C.195.4MeV

D.2000MeV

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_lg3siPp5CAqD
https://dl.doubtnut.com/l/_CI6197EtSmnz

3. The half-lives of radioactive sample are 30 years and 60 years for two

decay processes. If the sample decays by both the processes

simultaneously. The time after which, only one-fourth of the sample will

remain is

A. 10 years

B. 20 year

C. 40 year

D. 60 year

Answer: C

o Watch Video Solution

4. Two radioactive samples of different elements (half-lives t; and i,
respectively) have same number of nuclei at ¢ = 0. The time after which

their activities are same is


https://dl.doubtnut.com/l/_yMpUqxVHiumO
https://dl.doubtnut.com/l/_ZjwU2G9Dgko7

t1to
" 0.693(ty — t1)
titz In(t2)
1 0.993 ¢
tito
" 0.693(t1 — t2)

D. None of these

Answer: A

o Watch Video Solution

5.The activity of a sample of radioactive material A; at time ¢; and A, at

time t5(ty > t1). Its mean life is T

A, — A,
B. ——— = constant
to — 1
(t1—t3)
C. A2 = Ale T

DhAzzz_Ale(h/h/T)

Answer: C



https://dl.doubtnut.com/l/_ZjwU2G9Dgko7
https://dl.doubtnut.com/l/_sfxMkZITJu16

| o Watch Video Solution

6. Find the decay constant of .>® Co radio nuclide if its activity is known

to decrease 4 % per hour. The decay product is non-radioactive.

A1.1x 10 °%°s !
B.2.2 x 10 %51
C.3.3x 10 %s7!

D.4.4 x 10 %5~ !

Answer: A

o Watch Video Solution

7. A radiaocatice isotope is being produced at a constant rate X. Half-life
of the radioactive substance is Y. After some time, the number of

radioactive nuceli become constant. The value of this constant is .


https://dl.doubtnut.com/l/_sfxMkZITJu16
https://dl.doubtnut.com/l/_XlxCHnMLnOSl
https://dl.doubtnut.com/l/_1KeV5r7SyggT

XY
A
In(2)

B. XY

C. (XY)In(2)

D.X/Y

Answer: A

o Watch Video Solution

8. Nuclei of radioactive element A are produced at rate 't2" (where ¢ is
time) at any time ¢. The element A has decay constant A. Let NV be the
number of nuclei of element A at any time ¢. At time t = ¢y, dN /dt is

minimum. The number of nuclei of element A at timet = t; is

— 2ty + Atj
)\2

to — A2

2

2ty + At
A

2ty — At
A


https://dl.doubtnut.com/l/_1KeV5r7SyggT
https://dl.doubtnut.com/l/_BCj9Yz9UGne3

Answer: A

° Watch Video Solution

9. The count rate from 100cm® of a radioactive liquid is c¢. Some of this

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

3

I

be ¢ /10 after three half-lives. The volume of the remaining liquid, in cm
is

A. 20

B. 40

C.60

D. 80

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_BCj9Yz9UGne3
https://dl.doubtnut.com/l/_Q3FXC3qbq1TZ

10. The count rate observed from a radioactive source at ¢ sound was N,

N
and at 4t second it was —0. The count rate observed at (7>t second

will be

D. None of these

Answer: B

° Watch Video Solution

1. The energy released by the fission of a single uranium nucleus is
200MeV. The number of fission of uranium nucleus per second required

to produce 16 MW of power is (Assume efficiency of the reactor is 50 %)

A 2 x 108


https://dl.doubtnut.com/l/_R4dNHYyp7SHi
https://dl.doubtnut.com/l/_7UnVxJdNsDhT

B.2.5 x 10°

C.5 x 10°

D.1 x 10'8

Answer: D

o Watch Video Solution

12. A star initially has 10° deuterons. It produces energy via the process
_(1)H*+, H*+ =, H +p.and _(1)H?+, H> + —, He* +n
If the average power radiated by the state is 10'W , the deuteron
supply of the star is exhausted in a time of the order of .

The masses of the nuclei are as follows:

M(H?) = 2.014ap,

M(p) = 1.007ap, M(n) = 1.008au, M (He*) = 4.001ap.

A 10%s

B.10%s


https://dl.doubtnut.com/l/_7UnVxJdNsDhT
https://dl.doubtnut.com/l/_o725jJeejfgB

C.10"%s

D.10'%s

Answer: C

o Watch Video Solution

Level-V Multiple answer questions

1.Regarding the nuclear forces, choose the correct options.

A.They are short range foces

B. They are charge independent forces

C. They are not electromagnetic forces

D. They are exchange forces

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_o725jJeejfgB
https://dl.doubtnut.com/l/_6uFAWgUDiHKa

2.Regarding a nucleus choose the correct options.

A. Density of a nucleus is directly proprtional to mass number A

B. Density of all the nuclei is almost constant, of the order of
10'"kg /m?

C. Nucleus radius is of the order of 10~ *m

D. Nucleus radius is directly proprtional to mass number, A

Answer: B::C

o Watch Video Solution

3. Choose the correct alternative

A. K, wavelength emitted by an atom of atomic number Z = 21 is A

then K, wavelength emitted by an atom of atomic number Z = 31


https://dl.doubtnut.com/l/_6uFAWgUDiHKa
https://dl.doubtnut.com/l/_aueW930f2Hep
https://dl.doubtnut.com/l/_wKlD1Gs1oGsI

B. Half life of radioactive substance is 5 year, Probability that a nucleus
decays in 10 years is 3 /4
C. Mass number of a nucleus is always greater than its atomic number

D. Gamma rays are emitted due to nuclear deexciation

Answer: A::B::D

o Watch Video Solution

4. For a certain radioactive substance, it is observed that after 4h, only
6.25 % of the original sample is left undeacyed. It follows that.

A. the half life of the sample is 1 hour

B. the mean life to the sample is 1 /In2 hour

C. the decay constant of the sample is In 2hour ~*

D. after a further 4 hours, the amount of the substance left over would

be only 0.39 % of the original amount


https://dl.doubtnut.com/l/_wKlD1Gs1oGsI
https://dl.doubtnut.com/l/_vWN1pfISVA0T

Answer: A::B::C::D

o Watch Video Solution

5. Choose the correct options

A. By gamma radiations atomic number is not changed

B. By gamma radiations mass number is not changed

C. By the emission of one a and two S particles isotopes are produced

D. By the emission of one a and four § particles isobars are produced

Answer: A::B::C

o Watch Video Solution

6. A nuclide A undergoes a-decay and another nuclides B undergoes (-

decay


https://dl.doubtnut.com/l/_vWN1pfISVA0T
https://dl.doubtnut.com/l/_iuAPQSbISFqh
https://dl.doubtnut.com/l/_IqfolzxK1Mvi

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

B. The a-particles emitted by A may have widely different speed.

C.All the B8~ particle emitted by B will have almost three same speed

D.The B8~ particles emitted by B may have widely different speeds

Answer: A::D

o Watch Video Solution

7. Assume that the nuclear binding energy per uncleon (B/A) versus

mass number (A) is as shwon in Fig. Use this plot to choose the correct


https://dl.doubtnut.com/l/_IqfolzxK1Mvi
https://dl.doubtnut.com/l/_RVFEzs6flYFP

choice (s) given below:

|
100 200 A

A.Fusion of two nuclei with mass number lying is the range of
1 < A < 50 will release energy

B. Fusion of two nuclei with mass number lying in the range of
51 < A < 100 will release energy

C. Fission of a nucleus lying in the mass range of 100 < A < 200 will

release energy when broken into equal fragments.


https://dl.doubtnut.com/l/_RVFEzs6flYFP

D. Fission of a nucleus lying in the mass range of 200 < A < 260 will

release energy when broken into equal fragments.

Answer: B::D

° Watch Video Solution

8. From the following equation pick out the possible nuclear fusion

reactions
AgCHY+  H - sCM+4.3MeV
B.sCY¥+ . H' = . NB 4+ 2MeV
C.,N“+  H' - OY +7.3MeV

D..36 S + o nt 4+ o n! + v + 200MeV

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_RVFEzs6flYFP
https://dl.doubtnut.com/l/_Fm7KgoKTcP1J
https://dl.doubtnut.com/l/_2zssazg5kqlp

9. Many unstable nuclie can decay spontaneously to a nucleus of lower
mass but differnet 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

B. Radioactivity is independent of high tempreture and high pressure

C.When a nucleus undergoes a- or 8 -decay, its atomic number

changes

D. All of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_2zssazg5kqlp
https://dl.doubtnut.com/l/_uFTrOpWuzx4b

10. Many unstable nuclie can decay spontaneously to a nucleus of lower
mass but differnet 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 Ty is the half-life and T3, is the mean life. Which of the following

statement is correct.

ATy >Ty

B. Ty < Thg

C. Both are directly proportional to square of the decay constant

D. TM 0.8 )\0

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_uFTrOpWuzx4b
https://dl.doubtnut.com/l/_qi4APfYZWEik

11. Many unstable nuclie can decay spontaneously to a nucleus of lower
mass but differnet 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 a-particels per second are being emitted by B atoms of a

radioactive element. The half-life of element will be

A . —s

N
B. —s

0.693N
S8

0.693n
D. ——

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qi4APfYZWEik

12. We have two radioactive nuclei A and B. Both convert into a stable
nucleus C. Nucleus A converts into C after emitting two two a-particles
and three B-particles. Nucleus B converts into C after emitting one.
a-particle anf five B-particles. A time t = 0, nuclei of A are 4N, and that
of B are N,. Half-life of A(into the conversion of C) is 1 min and that of
B is 2 min . Initially number of nuclei of C are zero.

If atomic numbers and mass numbers of A and B are Z;, Z,, A; and A,

respectively. Then

AZ — Ty =4

B.Al—A2:4

C.both (a) and (b) are correct

D. both (a) and (b) are wrong

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_SXfJ2WdCvmrE

13. We have two radioactive nuclei A and B. Both convert into a stable
nucleus C. Nucleus A converts into C after emitting two two a-particles
and three B-particles. Nucleus B converts into C after emitting one.
a-particle anf five B-particles. A time t = 0, nuclei of A are 4N, and that
of B are N,. Half-life of A(into the conversion of C) is 1 min and that of
B is 2 min . Initially number of nuclei of C are zero.

What are number of nuclei of C, when number of nuclei of A and B are

equal ?

A 2N,

B. 3N,

9Ny
2

5Ny
2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_TwU2BzYkp2jP

14. We have two radioactive nuclei A and B. Both convert into a stable
nucleus C. Nucleus A converts into C after emitting two two a-particles
and three B-particles. Nucleus B converts into C after emitting one.
a-particle anf five B-particles. A time t = 0, nuclei of A are 4N, and that
of B are N,. Half-life of A(into the conversion of C) is 1 min and that of
B is 2 min . Initially number of nuclei of C are zero.

At what time rate of disintergrations of A and B are equal.

A. 4 min
B. 6 min
C. 8 min

D. 2 min

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_F6TXrhbVpmAP

15. The mass of nucleus ., X% is less than the sum of the masses of
(A — Z) number of neutrons and Z number of protons in the nucleus.
The energy equivalent to the corresponding mass difference is known as
the binding energy of the nucleus. A heavy nucleus of mass M can break
into two light nuclei of mass m; and my only if (m; + my) < M. Also
two light nuclei of massws mg and m4 can undergo complete fusion and
form a heavy nucleus of mass M "only if (m3 + my4) > M". The masses

of some neutral atoms are given in the table below.

1H  1.007825u 2H  2.014102u

2 H  3.016050u .5 H  4.002603u
SLi  6.015123v  .ILi  7.016004u
20 Zn  69.925325u .33 Se  81.916709u
2 Gd 151.91980u  .20° Pb 205.97445u
29 Bi  208.980388u .2, Po 209.982876u

The correct statement is

A. The nucleus .g Li can emit an alpha particle

210

B. The nucleus ‘84

Po can emit a proton

C. Deutron and alpha particle can undergo complete fusion.

D. The nuclei .gg Zn and .gi Se can usdergo complete fusion.


https://dl.doubtnut.com/l/_VPyM7ELn0Br0

Answer: C

° Watch Video Solution

16. The mass of nucleus ., X4 is less than the sum of the masses of
(A — Z) number of neutrons and Z number of protons in the nucleus.
The energy equivalent to the corresponding mass difference is known as
the binding energy of the nucleus. A heavy nucleus of mass M can break
into two light nuclei of mass m; and my only if (m; + my) < M. Also
two light nuclei of massws mg3 and m,4 can undergo complete fusion and
form a heavy nucleus of mass M "only if (m3 + my) > M". The masses

of some neutral atoms are given in the table below.

1H  1.007825u G H  2.014102u

3 H  3.016050u ., H  4.002603u
SLi  6.015123u I Li  7.016004u
290 Zn  69.925325u .33 Se  81.916709u
2 Gd 151.91980u  .20° Pb 205.97445u
29 Bi 208.980388u .2,° Po 209.982876u

The kinetic energy ( in KeV) of the alpha particle, when the nucleus at

rest undergo alpha decay, is


https://dl.doubtnut.com/l/_VPyM7ELn0Br0
https://dl.doubtnut.com/l/_j5zsgi84rVPG

A. 5319

B. 5422

C. 5707

D. 5818

Answer: A

o Watch Video Solution

17. 4 x 10%tritium atoms are contained in a vessel. The half-life of decay
of trituim nuclei is 123 y. Find (a) the activity of the sample ,(b) the
number of decays in the next 10 hours (c ) the number of decays in the
next 6.15y.

AT x10"s !

B.7 x 10"%s !

C.7x 10%s71

D.7 x 10*s~ !


https://dl.doubtnut.com/l/_j5zsgi84rVPG
https://dl.doubtnut.com/l/_pjtJtDzNHM0G

Answer: A

° Watch Video Solution

18. 4 x 10%*tritium atoms are contained in a vessel. The half-life of decay
of trituim nuclei is 123 y. Find (a) the activity of the sample (b) the
number of decays in the next 10 hours (c ) the number of decays in the
next 6.15y.

A.2.5 x 10

B.2.5 x 107

C.2.5 x 10*

D.2.5 x 10

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_pjtJtDzNHM0G
https://dl.doubtnut.com/l/_wUJrzriFAtBn

19. 4 x 10?*tritium atoms are contained in a vessel. The half-life of decay
of trituim nuclei is 123 y. Find (a) the activity of the sample ,(b) the
number of decays in the next 10 hours (c ) the number of decays in the
next 6.15y.

A.1.2 x 10"

B.1.2 x 10'®

C.1.2 x 10%

D.1.2 x 10°

Answer: A

o Watch Video Solution

20. Consider radioactive decay of A to B with which further decays either
to X or Y, Ay, Ay and A3 are decay constant for A to B decay, B to X
decay and Bto Y decay respectively. At ¢ = 0, the number of nuclei of

A, B, X and Y are Ny, N, zero and zero respectively.


https://dl.doubtnut.com/l/_2M1f5MKbypAZ
https://dl.doubtnut.com/l/_E6wbWecMdbTo

Ni, N5, N3 and N, are the number of nuclei of A, B, X and Y at any

instant ¢.

X

&>

R

Y

The net rate of accumulation of B at any instant is

o Watch Video Solution

21. Consider radioactive decay of A to B with which further decays either
to X or Y, A1, Ay and A3 are decay constant for A to B decay, B to X
decay and Bto Y decay respectively. At ¢ = 0, the number of nuclei of
A, B, X and Y are N, N, zero and zero respectively.

N;, N5, N3 and N, are the number of nuclei of A, B, X and Y at any

instant ¢.


https://dl.doubtnut.com/l/_E6wbWecMdbTo
https://dl.doubtnut.com/l/_dIZfL2t46Gth

Rat

A » B

Rl

Y

The number of nuclei of B will first increase and then after a maximum

value, it decreases for

AX > Ay Ag
B. A = Ay = A
CAL =)y + A

D. For any values of Aq, Ay and A3

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_dIZfL2t46Gth

22. Consider radioactive decay of A to B with which further decays either
to X or Y, A1, Ay and A3 are decay constant for A to B decay, B to X
decay and Bto Y decay respectively. At t = 0, the number of nuclei of
A, B, X and Y are N, N, zero and zero respectively.

N;i, N5, N3 and N, are the number of nuclei of A, B, X and Y at any

instant ¢.

X

Ral

<

At t = o0, which of following is incorrect ?

A N,=0

B.N3 - —NO)Q
A2 + A3
2N

C.N, = 2os
A2 + A3

D.N; + N, + N; + N, = 2N,


https://dl.doubtnut.com/l/_xn3JOqgVD0IP

Answer: B

° Watch Video Solution

23. Nuclei of a radioactive element X are being produced at a constant
rate K and this element decays to a stable nucleus Y with a decay
constant X and half-life Ty ;3. At the time ¢ = 0, there are Nynuclei of the
element X.

The number Nx of nuclei of X at timet = T7 /5 is .

q—|—)\N0
A ——
2\
q
B.(Z)\No—l)x
¢, + 471
[ 0+ 2] A
q11
D. [)\NO—E]X
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_xn3JOqgVD0IP
https://dl.doubtnut.com/l/_FAbaN4llyokZ
https://dl.doubtnut.com/l/_a1aPOYf40lLS

24. Nuclei of a radioactive element X are being produced at a constant
rate K and this element decays to a stable nucleus Y with a decay
constant X and half-life Ty ;3. At the time ¢ = 0, there are Nynuclei of the
element X.

The number Ny of nuclei of Y at time tis.

— AN — AN
Aqt <q O)G_At—l—q S 0

q— ANy
A

)
q— ) 1—>\N
)

B.qt +

AN,
D.gt — (L1210

(=
s (12200
(=

Answer: C

o Watch Video Solution

25. Nuclei of a radioactive element X are being produced at a constant
rate K and this element decays to a stable nucleus Y with a decay

constant A and half-life Ty ;3. At the time ¢ = 0, there are Nynuclei of the


https://dl.doubtnut.com/l/_a1aPOYf40lLS
https://dl.doubtnut.com/l/_uApuQqqA0Ph6

element X.

The number Ny of nucleiof Y at¢ =T 5 is.

In2 3 — AN

X 2 A
g o2 3(a- ANV
TN T g \
con2 1/7ga-ANo
=N 79 \

In2 1/q—ANp
D - —

A +2( A >

Answer: C

o Watch Video Solution

26. A town has a population of 1 million. The average electric power
needed per person is 300W. A reactor is to be designed to supply power
to this town. The efficiency with which thermal power is converted into
electric power is aimed at 25%.(a) Assuming 200 MeV of thermal energy
to come form each fission event on an average, find the number of events
on an place every day. (b) Assuming the fission to take place largely

through U?%, at what rate will the amount of U?*® decrease ? Express


https://dl.doubtnut.com/l/_uApuQqqA0Ph6
https://dl.doubtnut.com/l/_nI4JTwZmgDT5

uour answer in kg per day. (c) Assuming that uranium enriched to 3% in
U5 will be used, how much uranium is needed per month (30 days)?
A.3.24 x 10*
B.3.24 x 10*
C.3.24 x 10%

D. 3.24 x 10%°

Answer: A

° Watch Video Solution

27. A town has a population of 1 million. The average electric power
needed per person is 300W. A reactor is to be designed to supply power
to this town. The efficiency with which thermal power is converted into
electric power is aimed at 25%.(a) Assuming 200 MeV of thermal energy
to come form each fission event on an average, find the number of events
on an place every day. (b) Assuming the fission to take place largely

through U?%, at what rate will the amount of U?*® decrease ? Express


https://dl.doubtnut.com/l/_nI4JTwZmgDT5
https://dl.doubtnut.com/l/_9SikoWAl02lb

uour answer in kg per day. (c) Assuming that uranium enriched to 3% in
U5 will be used, how much uranium is needed per month (30 days)?

A. 3.264

B.2.264

C.4.264

D.1.264

Answer: D

o Watch Video Solution

28. A town has a population of 1 million. The average electric power
needed per person is 300W. A reactor is to be designed to supply power
to this town. The efficiency with which thermal power is converted into
electric power is aimed at 25%.(a) Assuming 200 MeV of thermal energy
to come form each fission event on an average, find the number of events
on an place every day. (b) Assuming the fission to take place largely

through U?%, at what rate will the amount of U?*® decrease ? Express


https://dl.doubtnut.com/l/_9SikoWAl02lb
https://dl.doubtnut.com/l/_VInrwSVPRokB

uour answer in kg per day. (c) Assuming that uranium enriched to 3% in
U5 will be used, how much uranium is needed per month (30 days)?
A.631.5kg
B. 1263kg
C. 2263kg

D. 3263kg

Answer: B

o Watch Video Solution

29.The nuclear charge (Ze) is non uniformlly distribute with in a nucleus
of radius r. The charge density p(r) (charge per unit volume) is
dependent only on the radial distance r form the centre of the nucleus s

shown in figure. The electric field is only along the radial direction.


https://dl.doubtnut.com/l/_VInrwSVPRokB
https://dl.doubtnut.com/l/_yg0IzU50Gfh9

p (1)

__yr

D~ ——

The electricfield at» = R is

A.independent of a
B. directly proportional to a
C. directly proportional to a?

D. inversely proportional to a

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_yg0IzU50Gfh9

30. The nuclear charge (Ze) is non uniformlly distribute with in a nucleus
of radius r. The charge density p(r) (charge per unit volume) is
dependent only on the radial distance r form the centre of the nucleus s
shown in figure. The electric field is only along the radial direction.

p (1)

A

D~ =


https://dl.doubtnut.com/l/_l5ao4ccQoI5y

For a=0 the value of d (maximum value of p as shown in the figure) is

p (1)

d

D~ ——

3Ze
AT R3
3Ze
B.
TR3
47e
" 37R3
Ze
D.
3TR3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_l5ao4ccQoI5y

31. Assume that the mass of nucleus is given by M = Amp where A is
the mass number and mp = 1.00727u. The density of the matter in the
nucleus is about y x 10'7kg /m?>. Then yis

(Take Ry = 1.5F'm)

° Watch Video Solution

32, If .9y U8 changes to .gs Ag?10 by a series of a-and [ -decays, the

number of a and -decays undergone is .

° Watch Video Solution

33. At a given instant, there are 25 % undecayed radio-active nuclei in a
sample. After 8sec, the number of undecayed nuclei reduced to 12.5 %.
The time after which the number of undecayed unclei will further reduce

to 6.25 % of the reduced number is sec

° Watch Video Solution



https://dl.doubtnut.com/l/_j6aSZkfhmcoU
https://dl.doubtnut.com/l/_StNlBpczlpYS
https://dl.doubtnut.com/l/_yvVMqZdUWlwJ

34. There are two radio-active nuclei A and B. A in an alfa-emitter while
B is a beta-emitter, Their disintegration constant are in the ratio of 1: 4.
The ratio of number of nuclei of A and B at any time ’t’ such that
probabilities of getting number of alpha and beta particles are same at

theinstantis y:1.Theny  is

o Watch Video Solution

35. A small quantity of solution containing Na®* radio nuclide
(half — 1 if e = 15h) of activity 1.0microcurie is injected into the
blood of a person. A sample of the blood of volume 1lem? taken after 5h
shows an activity of 296 disintegrations per minute. Determine the total
volume of the blood in the body of the person. Assume that the
radioactive solution mixes uniformly in the blood of person.

(1 curie = 3.7 x 10% disintegrations per second)

o Watch Video Solution



https://dl.doubtnut.com/l/_BBBnvErOFi5I
https://dl.doubtnut.com/l/_ShiHTF35HZy5

36. The radioactive of a sample is R, at a time 7 and R, at a time T5. If

the half-life of the specimen is T, the number of atoms that have

n(R1 — Rz)T
In4

disintegrated in the time (T2 — T1) is equal to . Here n is

some integral number. What is the value of n?

o Watch Video Solution

37.1n a nuclear reactor an element X decays to a radio active element Y
at a constant rate 10'® atoms per sec. Each decay release 100MeV
energy. Half life of Y equals T" and decays to a stable product Z. Each
decay of Y releases 50MeV. All energy released inside the reactor is used
to produce electricity at an afficiency of 25 % . Calculate the electrical

power in kw generated in the reactor in steady state.

o Watch Video Solution

38. A charged capacitor of capacity C'is discharge through a resistance R.

A radioactive sample decays with an average life J. If the ratio of


https://dl.doubtnut.com/l/_gPYedSe4rHyq
https://dl.doubtnut.com/l/_HftMnsCUSuKC
https://dl.doubtnut.com/l/_q3LO0ekmtPKU

electrostatic field energy stored in the capacitor to the activity of the

radioactive sample remains constant with time then R = (zJ/C). where

o Watch Video Solution

39. A radio nuclide with halflife T' days emits [-particles of average

kinetic energy EJ. The radionuclide is used as a source in a machine

which generates electric energy with efficiency 25 % . The number of

moles of the nuclide required to generate electrical energy at an initial
yI'P

rate Pisn = —— where 'y’ is
Nin(2) Y

o Watch Video Solution

40. The average lifetime for the n = 3 excited state of a hydrogen-like
atom is 4.8 x 10~ %s and that for the n = 2stateis12.8 x 10~ %s. The
ratio of average number of revolution made in the n = 3 sate before any

transition can take place from these state is.

(e~ |


https://dl.doubtnut.com/l/_q3LO0ekmtPKU
https://dl.doubtnut.com/l/_nq0APVCa1Yi9
https://dl.doubtnut.com/l/_y2f3hLvOZPfT

[ @ Watch Video Solution J

41.In an « -decay, the kinetic energy of a-particles is 48MeV and @ value
of the reaction is 50MeV. The mass number of the mother nucleus is

(assume that daughter nucleus is in ground state)

o Watch Video Solution

42. Consider a nuclear reaction A + B — C. A nucleus A moving with
kinetic energy of 5MeV collides with a nucleus B moving with kinetic
energy of 3MeV and forms a nucleus C in exicted state. Find the kinetic
energy of nucleus C just after its fromation if it is formed in a state with
excitation energy 10MeV. Take masses of nuclei of A, B and C as
25.0, 10.0, 34.995a, respectively.

(1lamu=930MeV /).

o Watch Video Solution



https://dl.doubtnut.com/l/_y2f3hLvOZPfT
https://dl.doubtnut.com/l/_tCvhFqknjJyW
https://dl.doubtnut.com/l/_vLQv4XZWGMpm

43.|Q| value of the reaction, N* + a — O'" + p
[the masses of N He*, p, OV are respectively
14.00374u, 4.0026w, 1.00783u and 16.99913u is « /5MeV. Value of x is

nearly [1u = 931.5MeV|

o Watch Video Solution

44.1n a nucleus reactor 0.96 grams of .9, U?* is consumed in one day. If
0.1% of mass of .go U is available as energy fine the power of reactor

(in MW)

o Watch Video Solution

45, The amount of heat generated by 1.0mg of a Po*!°

preparation
during the one mean lifetime period of there nuclei, if the emitted a-
particles are known to possess the kinetic energy 5.3MeV is n(0.2MJ).

Assume all daughter nuclei are partically formed in ground state. What is

the value of n ?


https://dl.doubtnut.com/l/_8JRF4pEYr2Mn
https://dl.doubtnut.com/l/_LG2nmGjCOq1O
https://dl.doubtnut.com/l/_WBVyW6xU9DzD

° Watch Video Solution

NCERT Based question

1. Suppose we consider a large number of continers each containing

initially 10000 atoms of a radioactive material with a half life of 1 year.

After 1 year.

A. All the containers will have 5000 atoms of the material

B. all the container will contain the same number of atoms of the

material but that number will only be approximately 5000

C. the containers will in general have different numbers of the atoms

of the material but their average will be close to 5000

D. none of the containers can have more than 5000 atoms.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_WBVyW6xU9DzD
https://dl.doubtnut.com/l/_P3I6qchGTP0E

2. The gravitational force between a H-atom and another particle of mass

M.
m will be given by Newton's law: F' = G m,where ris in km and
T
A M= Mproton + Melectron
B
B.M = Mproton + Melectron — _2(B = 1366V)

c

C. M is not related to the mass of the hydrogen atom.

D.M = Mproton + Melectron

V| <|V| = magnitude of hte potentail energy )

c?2 \ of electron in theH — atom

Answer: B

o Watch Video Solution

3. When a nucleus in an atom undergoes a radioactive decay, the

electronic energy levels of the atom.

A. do not change for any type of radioactivity


https://dl.doubtnut.com/l/_P3I6qchGTP0E
https://dl.doubtnut.com/l/_ecT0LoCaz9UF
https://dl.doubtnut.com/l/_i2VcjkChuH58

B. change for a and B-radioactivity but not for y-radioactivity

C. change for a-radioactivity but not for others

D. change for B-radioactivity but not for others

Answer: B

o Watch Video Solution

4. M, and M, denote the atomic masses of the parent and the
daughter nuclei respectively in a radioactive decay. The Q - value for a
B — decay is Q; and that for a 8 decay is Q». If m. denotes the mass
of an electrons, then which of the following statements is correct?
A. Ql(Mgl') — My) and
Q= [Mw - M, — 2me}c2

B. Q1 (Myz) — M,

y) and

Q2 = (Mw - My) ¢

CQ = (M, — M, —2m,)c* and Qy = (M, — M, + 2¢.)c*


https://dl.doubtnut.com/l/_i2VcjkChuH58
https://dl.doubtnut.com/l/_uOZBdioUSuMV

D.Q; = (Mm - M, + 2me)c2 and Qy = (Mm - M, + 2me)c2

Answer: A

o Watch Video Solution

5. Tritium is an isotope of hydrogen whose nucleus triton contains 2
neutrons and 1 proton . Free neutrons decay into p + e + n. If one of
the neutrons in Triton decays , it would transform into He? nucleus. This
does not happen. This is because
A. Triton energy is less than that of a He® nucleus.
B. the electron created in the beta decay process cannot remain in the
nucleus.
C. both the neutrons in Triton have to decay simultaneously resulting
in a nucleus with 3 protons, which is not a He? nucleus.

D. Because free neutrons decay due to external perturbations which is

absent in a triton nucleus.


https://dl.doubtnut.com/l/_uOZBdioUSuMV
https://dl.doubtnut.com/l/_iMaajySztcHZ

Answer: A

° Watch Video Solution

6. Heavy stable nuclei have more neutrons than protons. This is because

of the fact that

A. neutrons are heavier than prtons.

B. electrostatic force between protons are repulsive.

C. neutrons decay into protons through beta decay.

D. nuclear force between neutrons are weaker than that between

protons.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_iMaajySztcHZ
https://dl.doubtnut.com/l/_2O1BdGP0hXHV

7. 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 reactor would be unbearably high.

D. substances with heavy nuclei do not occur in liquid or gaseous

state at room temperature.

Answer: B

o Watch Video Solution

8. Fusion processes, like combining two deuterons to form a He nucleus

are impossible at ordinary temperature and pressure. The reasons for


https://dl.doubtnut.com/l/_EwIKE56W0ULN
https://dl.doubtnut.com/l/_b5clzLWcUbRE

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 ionized before fusion can
take place.

D. the original nuclei must first break up before combining with each

other.

Answer: A::B

° Watch Video Solution

9. Sample of two radioactive nuclides A and B are taken. A4 and A are
the disintergration constants of A and B respectively. In which of the
following cases, the two sample can simultaneously have the same decay

rate at any time ?


https://dl.doubtnut.com/l/_b5clzLWcUbRE
https://dl.doubtnut.com/l/_GsjrJcMw8rF1

A. Initial rate of decay of A is twice the initial rate of decay of B and

B. Initial rate of decay of A is twice the initial rate of decay of B and
Agd > Ap

C. Initial rate of decay of B is twice the initial rate of decay of A and
Ag > Ap

D. Initial rate of decay of B is same as the rate of decay of A att = 2h

and A\p = A\ 4

Answer: B

o Watch Video Solution

10. The variation of decay rate of two radioactive samples A and B with

time is shown in fig.


https://dl.doubtnut.com/l/_GsjrJcMw8rF1
https://dl.doubtnut.com/l/_u2yK4obvlhZ5

daN
dt
!
|

Which of the following statements are true?

A.Decay constant of A is greater than that of B, hence A always
decays faster than B.

B. Decay constant of B is greater than that of A but its decay rate is
always smaller than that of A.

C.Decay constant of A is greater than that of B but it does not
always decay faster then B.

D. Decay constant of B is smaller than that of A at a later instant.


https://dl.doubtnut.com/l/_u2yK4obvlhZ5

Answer: C::D

° Watch Video Solution

1. He3 and He? nuclei have the same mass number. Do they have the
same binding energy ?
A. Yes
B.No, .3 He has greater binding energy than, ‘;’ He due to extra
proton.
C.No, .3 He has lower binding energy than, .3 He due to extra proton.

D. Cannot the concluded

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_u2yK4obvlhZ5
https://dl.doubtnut.com/l/_aAVGsT7fdvCT

12. Draw a graph showing the variation of decay rate with number of

active nuclei.

o Watch Video Solution

13. Which sample A or B shown in figure has shorter mean-life ?

dN

-

dt

{—>

AT < Ty
B. 7 > 74
CTp =17y

D. Nothing can be concluded


https://dl.doubtnut.com/l/_fEbNIRpzr7l3
https://dl.doubtnut.com/l/_iBdZrsurNFFq

Answer: A

° Watch Video Solution

14. Heavy stable nuclei have more neutrons than protons. This is because

of the fact that

A. Protons do not take part in nuclear forces

B. Protons attract neutrons

C. Nuclear forces are short ranged

D. Coloumb foces are short ranged.

Answer: C

o Watch Video Solution

15. Consider a radioactive nucleus A which decays to a stable nucleus C

through the following sequence


https://dl.doubtnut.com/l/_iBdZrsurNFFq
https://dl.doubtnut.com/l/_v1gZncOAHgLv
https://dl.doubtnut.com/l/_vD6KJQzBbY05

A—-B—-C
Here B is an intermediate nuclei which is also radioactive. Considering
that there are IV, atoms of A initially , plot the praph showing the

variation of number of atoms of A and B versus time.

o Watch Video Solution

16. Two radioactive materials X; and X, have decay constant 11\ and A
respectively. If initially they have same number of nuclei, then ratio of

1
number of nuclei of X; to X5 will be —~ after a time
e

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vD6KJQzBbY05
https://dl.doubtnut.com/l/_KrD4JxvLqpdh

17. Radon 220 decays to Bismuth 212 by the following series of decay
.86 Bn —g4 Po*16 “+9 He* T1/2 = 55s

-84 Po*16 —82 Py*? +9 He* T1/2 = 0.016s

.89 Py?12 —83 Bi?12 +_1 e’ T1/2 = 10. .6s

If certain mass of randon is allowed to decay in certain container, after
five minutes element with greatest and least mass will respectively be

A. Randon, bismuth

B. Polonium, lead

C. Lead, bismuth

D. Bismuth, lead

Answer: C

o Watch Video Solution

18.Find the half life of U2, if one gram of it emits 1.24 x 10* a-particle

per second. Avogadro's Number = 6.023 x 10%.


https://dl.doubtnut.com/l/_3CavdErLSJbG
https://dl.doubtnut.com/l/_y1j24v5sDsl5

A.4.5 x 10° years
B.1.2 x 10° years
C.2.2 x 10 years

D.9.1 x 10° years

Answer: A

o Watch Video Solution

19. What is the age of an ancient wooden piece if it is known that the
specific activity of C'* nuclide in it amouts to 3/5 of that in fresh trees?
Given: the half of C nuclide is 5570years and log,(5/3) = 0.5.

A. 4112 years

B. 2092 years

C. 5570 years

D. 2785 years


https://dl.doubtnut.com/l/_y1j24v5sDsl5
https://dl.doubtnut.com/l/_ogsNoZZNFYIL

Answer: A

° Watch Video Solution

20. In the uranium ore, the ratio of U238 nuclei to Pb?% nuclei is 2.8. If it
is assumed that all the lead Pb**® to be a final decay product of the
uranuium series, the age of the ore is [T1/2 for U?%® is 4.5 x 10° years]

A.4.5 x 10° years

B.2.0 x 10° years

C.3.2 x 10° years

D.6.4 x 10° years

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ogsNoZZNFYIL
https://dl.doubtnut.com/l/_VyDNgofLswzM

21. The specific activity of a preparation consisting of radioactive Co°®
and non-radioactive Co®® is equal to 2.2 x 10'? disintergration per sec
gram. The halflife of C0°® os 71.3 days. The ratio of the mass of
radioactive cobalt in that prepartaion to the total mass of the prepartion
in percentage is

A21%

B.99 %

C.0.1818 %

D.97.9%

Answer: C

o Watch Video Solution

22. An unstable element is produced in nuclear reaction at a constant
rate R. Its disintergration constant is A. Find number of nuclei after time

"t’ if initialy it was Zero


https://dl.doubtnut.com/l/_pFrAHhEDluzN
https://dl.doubtnut.com/l/_C7f6xFJtvShD
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D. None of these

Answer: B

o Watch Video Solution

23. Two identical samples (same material and same amout) P and @ of a
radioactive substance having mean life T' are observed to have activities

Ap and Ag respectively at the time of observation. If P is older than Q,

then the difference in their age is

A.T1n<£>
Aq


https://dl.doubtnut.com/l/_C7f6xFJtvShD
https://dl.doubtnut.com/l/_PVnxCQHLBEnd

Answer: B

° Watch Video Solution

24. A radionuclide is produced at constant rate "q’ having half life T'. Find

time after which activity of nuclei will be A, if initially number of nuclei

were zero.

TA
' qln(2)

T 1In(A)
"In(2) ¢

c 1n:(Fz) 1n(1 - %)

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_PVnxCQHLBEnd
https://dl.doubtnut.com/l/_4KG6mMgQdPqA

25. In an agriculture experiment, a solution containing 1 mole of a
radioactive meterial (t1/2 = 14.3days)was injected into the roots of a
plants.the plant was allowed 70 hours to settle down and then activity
eas measured in its fruit. If the activity measured was 1uC'% what per cent
of activity is transmitted from the root to the fruit in steady state?

A1.26 x 1071 %

B.2.52 x 10" %

C.0.63 x 1011 %

D.1.78 x 10~ 1 %

Answer: A

o Watch Video Solution

26. To investigate the beta-decay of Mg?® radionuclide, a counter was

activated at the moment t = 0. It registered N; beta particles by a


https://dl.doubtnut.com/l/_zZyIac5970Ba
https://dl.doubtnut.com/l/_HfeeTCZTKP9Y

moment ¢; = 2sec, and by a moment ¢ty = 3t; the number of registered

beta particles was 2.66 times greater. the mean life of the given nuclei is

A. 3sec
B. 7sec
C.16sec

D. 14 sec

Answer: C

o Watch Video Solution

27. Nucleus A decays to B with decay constant A; and B decays to C
with decay constant As. Initially at ¢ = 0 number of nuclei of A and B are

. , . 3Ny .
2N,y and Nj respectively. At t = t,, no. of nuclei of B is 5 and nuclei

of B stop changing. Find ¢,?


https://dl.doubtnut.com/l/_HfeeTCZTKP9Y
https://dl.doubtnut.com/l/_ZzKSyE9VJ356

Answer: D

° Watch Video Solution

28. A stationary nucleus of mass 24 amu emits a gamma photon. The

energy of the emitted photon is 7MeV. The recoil energy of the nucleus
is

A 2.2keV

B.1.1keV

C.3.1keV

D. 22keV

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ZzKSyE9VJ356
https://dl.doubtnut.com/l/_E6spp1d2afiG

29. A nucleus with mass number 220 initially at rest emits an a-particle. If
the Q-value of the reaction is 5.5MeV/, calculate the kinetic energy of the
a-particle.
(@) 4.4 MeV (b) 5.4 MeV (c) 5.6 MeV (d) 6.5 MeV

A.4.4

B.5.4

C.5.6

D.6.5

Answer: B

o Watch Video Solution

30. Two radioactive substances have half-lives T' and 27T'. Initially, they
have equal number of nuclei. After time ¢t = 47T, the ratio of their number

of nuclei is  and the ratio of their activity is y. Then,


https://dl.doubtnut.com/l/_E6spp1d2afiG
https://dl.doubtnut.com/l/_svYstSKH7qtn
https://dl.doubtnut.com/l/_bcrmZ1Oio05H

Az=1/8

B.x =1/4
Cy=1/2
D.y=1/4

Answer: B::C

o Watch Video Solution

31. Two radioactive nuclei A and B are intially in the ratio 1: 4. Also initial
activities of the nuclei are in the ratio 1:8. Given that, half life of A is 2

years, choode the correct alternatives
A. Half life of nuclei B is 1 year
B. At t = 4 years, activities of A and B are equal

C. At t = 6 years, ratio of number of nuclei of A to that of Bis 2:1

D. Fraction of nuclei decayed in one mean life for A and B are f; and

fa respectivity, fi > fo


https://dl.doubtnut.com/l/_bcrmZ1Oio05H
https://dl.doubtnut.com/l/_JMRu4fIr4OMW

Answer: A::C

o Watch Video Solution

32. At t = 0, number of radioactive nuclei of a radioactive substance are

x and its radioactivity is y. Half-life of radioactive substance is T'. Then,

x .
A. — is constant throughout
Y

B>
y

C. Value of zy remains half after one half-life

D. Value of zy becomes one fourth after one half-life

Answer: A::B::D

o Watch Video Solution

33. A nucleus A (parent) decays into B (Daughter) with half life 7} and B

decays into C with half life T5. Graph is drawn between number of atoms


https://dl.doubtnut.com/l/_JMRu4fIr4OMW
https://dl.doubtnut.com/l/_SDr2XgpJjBpk
https://dl.doubtnut.com/l/_pOc1jVj7k2yM

/ activity versus time. Select the correct graph (s)

Parent
g\ n
=
A) When T, >> T, Z Daughter

Time

Parent
Daughter

No. of a atoms 2

B)WhenT,>>T,

Parent
£z
2
R “ht
C)When T, <T, < | / Daughter
C Time
N,
2 |\Parent
g
5 -~ Daughter
D)WhenT,<T, 3 =
e B
D. Time
Answer: A::D

o Watch Video Solution

34. Various rules of thumb have seen proposed by the scientific
community to expalin the mode of radioactive decay by various
radioisotopes. One of the major rules is called the n/p 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


https://dl.doubtnut.com/l/_pOc1jVj7k2yM
https://dl.doubtnut.com/l/_mkiS9cDkAAFU

lying outside of a "stable" n /p ratio region are radioactive as shown fig.
The graph exhibits straight line behaviour with unit slope up to p = 25.
Above p = 25, tgose isotopes with n /p ratios lying above the stable
region usually undergo beta decay. Very heavy isotopes (p > 83) 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.

S B-decay &

= @ o-decay
=

2

= \,

& /S

o

<ZJ' Electron capture

25 No. of protons (p)

How would the radioisotope of magnesium with atomic mass 27 undergo

radioactive decay?.


https://dl.doubtnut.com/l/_mkiS9cDkAAFU

A. Electron capture

B. alpha decay

C. Beat decay

D. Gamma ray emission

Answer: C

° Watch Video Solution

35. Various rules of thumb have seen proposed by the scientific
community to expalin the mode of radioactive decay by various
radioisotopes. One of the major rules is called the n/p 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" n /p ratio region are radioactive as shown f
The graph exhibits straight line behaviour with unit slope up to p = 25.
Above p = 25, tgose isotopes with n/p ratios lying above the stable

region usually undergo beta decay. Very heavy isotopes (p > 83) are


https://dl.doubtnut.com/l/_mkiS9cDkAAFU
https://dl.doubtnut.com/l/_X2SEFj1wyBf5

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.

{

Electron capture
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25 No. of protons (p)
Th — 230 undergoes a series of radioactive decay processes resulting in
Bi — 214 being the final product. What was the sequence of the
processes that occured?
A‘ a? a7 a? 77 IB

B.a, a, a, , B

C'a7a’ﬂ’/8


https://dl.doubtnut.com/l/_X2SEFj1wyBf5

D'O‘,ﬁ,ﬁ,ﬁa’y

Answer: B

o Watch Video Solution

36. Various rules of thumb have seen proposed by the scientific
community to expalin the mode of radioactive decay by various
radioisotopes. One of the major rules is called the n/p 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" n/p ratio region are radioactive as shown
fig.5.28. The graph exhibits straight line behaviour with unit slope up to
p = 25. Above p = 25, tgose isotopes with n /p ratios lying above the
stable region usually undergo beta decay. Very heavy isotopes (p > 83)
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.


https://dl.doubtnut.com/l/_X2SEFj1wyBf5
https://dl.doubtnut.com/l/_oCNzCRqxujmR
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25 No. of protons (p)
Which of the following represents the relative penetrating power of the
three types of radioactive emission in decreasing order?
AB>a>7y
B.B>~v>a
Cygta > pf

D.y>f>a«a

Answer: D

o Watch Video Solution



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

37. The radionuclide .°® Mn is being produced in a cyclontron at a
constant rate P by bombarding a manganese target with deutrons.
%% Mn has a half-life of 2.5k and the target contains large numbers of
only the stable manganese isotopes .°® Mn. The reaction that produces
2 Mnis

SOMn+d— SMn+p

After being bombarded for a long time, the activity of .°® Mn becomes
constant, equal to 13.86 x 101051, (Use 1n2 = 0.693, Avagardo number
— 6 x 102, atomic weight of 56 Mn = 5Ggmol_1).

At what constant rate P, .°® Mn nuclei are being produced in the

cyclontron during the bombardment?

A.2 x 10" nuclei / s1
B.13.86 x 10'’nuclei /s
C.9.6 x 10"nuclei /s

D.6.93 x 10'%nuclei /s

Answer: B

S ]


https://dl.doubtnut.com/l/_2gcp1j5UJe0G

l & Watch Video Solution J

38. The radionuclide .5 Mn is being produced in a cyclontron at a
constant rate P by bombarding a manganese target with deutrons.
%6 Mn has a half-life of 2.5h and the target contains large numbers of
only the stable manganese isotopes .6 Mn. The reaction that produces
* (56) Mn is

56 Mn +d rarr .8 Mn +p

After being bombarded for a long time, the activity of %6 Mn becomes
constant, equal to 13.86 x 10%0s 1, (Use In2 = 0.693, Avagadro number

= 6 x 103, atomic weight of .5¢ Mn=5ﬁgmol_1).

f.% f.5

After the activity o Mmn becomes constant, number o Mmn nuclei

present in the target is equal to .
A5 x 10"
B.20 x 10"
C.1.2 x 10"

D.1.8 x 10%


https://dl.doubtnut.com/l/_2gcp1j5UJe0G
https://dl.doubtnut.com/l/_87a9B0iToXPx

Answer: D

o Watch Video Solution

39. The radionuclide .® Mn is being produced in a cyclontron at a
constant rate P by bombarding a manganese target with deutrons.
%6 Mn has a half-life of 2.5h and the target contains large numbers of
only the stable manganese isotopes %6 Mn. The reaction that produces
56 Mnis

SSMn+d— SMn+p

f .5 Mn becomes

After being bombarded for a long time, the activity o
constant, equal to 13.86 x 104051, (Use 1n2 = 0.693, Avagardo number
= 6 x 107, atomic weight of .5 Mn = 56gmol ~1).

After a long time bombardment, number .*® Mn nuclei present in the

target depends upon.

A. All (i), (ii) and (iii) are correct

B. Only (i) and (ii) are correct


https://dl.doubtnut.com/l/_87a9B0iToXPx
https://dl.doubtnut.com/l/_IkAQZLW4Yq1G

C. Only (ii) and (iii) are correct

D. Only (i) and (iii) are correct.

Answer: C

o Watch Video Solution

40. When subatomic particles undergo reaction energy is conserved, but
mass is not necessarily conserved. However, a particle's mass 'contributes’
to its total energy, in accordance with Einstein'f famouns equation,
E = mc?

In this question, E denotes the equivalent energy when a particle of mass
m is converted into energy. The particle can also have additional energy
due to its motion and its interactions with other particles.

Consider a neutron at rest, and well separated from other particles. It
decays into a proton, an electron, and an undetected third particle:
Neutron — proton + electron + third particle

The table below summarizes some data from a single nuetron decay.

Column 2 shows the rest mass of the particle times the speed of light


https://dl.doubtnut.com/l/_IkAQZLW4Yq1G
https://dl.doubtnut.com/l/_3q3VR6oZicQ4

squared.

Particle MzC? Kinetic Energy
(MeV)  (MeV)

Neutron 940.97 0

Proton  939.66 0.02

Electron 0.51 0.42

Assuming the table contains no major errors, what can we conclude

about the (mass zc? of the undetcted third particle ?

A ltis 0.90MeV
B.1tis 0.36 MeV
C.It is less than or equal to 0.90MeV , but we cannot be more percise

D. It is less than or equal to 0.36MeV , but we cannot be more percise

Answer: D

o Watch Video Solution

41. When subatomic particles undergo reaction energy is conserved, but
mass is not necessarily conserved. However, a particle's mass 'contributes'

to its total energy, in accordance with Einstein'f famouns equation,


https://dl.doubtnut.com/l/_3q3VR6oZicQ4
https://dl.doubtnut.com/l/_r3c70cbDOeAP

E =mc
In this question, E denotes the equivalent energy when a particle of mass
m is converted into energy. The particle can also have additional energy
due to its motion and its interactions with other particles.

Consider a neutron at rest, and well separated from other particles. It
decays into a proton, an electron, and an undetected third particle:
Neutron — proton + electron + third particle

The table below summarizes some data from a single nuetron decay.
Column 2 shows the rest mass of the particle times the speed of light

squared.

Particle MzC? Kinetic Energy
(MeV) (MeV)

Neutron 940.97 0

Proton  939.66 0.02

Electron 0.51 0.42

From the given table, which properties of the undetected third particle
can we calculate ?

A. Total energy but not kinetic energy

B. Kinetic energy, but not total energy

C. Both total energy, but not kinetic energy


https://dl.doubtnut.com/l/_r3c70cbDOeAP

D. Neither total energy nor kinetic energy

Answer: A

o Watch Video Solution

42. When subatomic particles undergo reaction energy is conserved, but
mass is not necessarily conserved. However, a particle's mass 'contributes'
to its total energy, in accordance with Einstein'f famouns equation,
E =mdc

In this question, E denotes the equivalent energy when a particle of mass
m is converted into energy. The particle can also have additional energy
due to its motion and its interactions with other particles.

Consider a neutron at rest, and well separated from other particles. It
decays into a proton, an electron, and an undetected third particle:
Neutron — proton + electron + third particle

The table below summarizes some data from a single nuetron decay.

Column 2 shows the rest mass of the particle times the speed of light

squared.


https://dl.doubtnut.com/l/_r3c70cbDOeAP
https://dl.doubtnut.com/l/_G5Trst4mWf5z

Particle MzC? Kinetic Energy
(MeV)  (MeV)

Neutron 940.97 0

Proton  939.66 0.02

Electron 0.51 0.42

Consider an ensemble of particles, all of which have the same positive
kinetic energy but different masses. For this ensemble, which graph best
represents the relationship between the particle’'s mass and its total

energy ?

Energy —»

A. Mass —>»

Energy —»

Cnergy —»

Ciiiin Mass —>


https://dl.doubtnut.com/l/_G5Trst4mWf5z

Energy —»

Mass —»

Answer: C

o Watch Video Solution

43. When subatomic particles undergo reaction energy is conserved, but
mass is not necessarily conserved. However, a particle's mass 'contributes'
to its total energy, in accordance with Einstein'f famouns equation,
E = mc?

In this question, E denotes the equivalent energy when a particle of mass
m is converted into energy. The particle can also have additional energy
due to its motion and its interactions with other particles.

Consider a neutron at rest, and well separated from other particles. It

decays into a proton, an electron, and an undetected third particle:

Neutron — proton + electron + third particle


https://dl.doubtnut.com/l/_G5Trst4mWf5z
https://dl.doubtnut.com/l/_etHP2Osf6dAQ

The table below summarizes some data from a single nuetron decay.
Column 2 shows the rest mass of the particle times the speed of light

squared.

Particle MzC? Kinetic Energy
(MeV)  (MeV)

Neutron 940.97 0

Proton  939.66 0.02

Electron 0.51 0.42

Could this reaction occur ?
Proton — neutron + other particles
A. Yes, if the other particles have much more kinetic energy than mass
energy
B. Yes, but only if the proton has potential energy (due to interactions
with other particles)
C. No, because a neutron is more massive than a proton
D.No, because a proton is positively charged while a neutron is

electrically neutral

Answer: B

s |


https://dl.doubtnut.com/l/_etHP2Osf6dAQ

| ¥ Vvatch Video Solution J

44. 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
6.50 x 10 '* m 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 6.64 x 10~ 2"kg

Calculate the electrostatic potential energy at the instant when the alpha

particle stops?

A.36.3MeV
B.45.0MeV
C.3.63MeV

D.40.0MeV

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_etHP2Osf6dAQ
https://dl.doubtnut.com/l/_trUW0ExJ0kwk
https://dl.doubtnut.com/l/_7lY2qOq7YSxo

45. 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
6.50 x 10~ '*m 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 6.64 x 10~ 2"kg

What initial kinetic energy (in joule and in MeV)did the alpha particle

have?

A. 36.3
B. 0.36
C.3.63

D. 2.63

Answer: C

o Watch Video Solution

46. 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


https://dl.doubtnut.com/l/_7lY2qOq7YSxo
https://dl.doubtnut.com/l/_s2nbdm4Ioip0

6.50 x 10~ '* m 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 6.64 x 10~ 2" kg
What was the initial speed of the alpha particle?

A 132 x 10°ms~*

B.1.32 x 10"ms !

C.13.2 x 10°ms !

D.0.31 x 10"ms 1

Answer: B

o Watch Video Solution

47. A deuterium reaction that occurs in an experimental fusion reactor is
in two stage:

(a) Two deuterium (% D) nuclei fuse together to form a tritium nucleus,
with a proton as a by product written as D(D, p)T.

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


https://dl.doubtnut.com/l/_s2nbdm4Ioip0
https://dl.doubtnut.com/l/_gSMnwH0OKNP8

helium .‘21 He nucleus with neutron as a by - product, written as T (D,n)
.‘21 He.

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,

2 D = 2.014102amu
2T = 3.016049

.5 He = 4.002603amu .
.1 H = 1.007825amu
n = 1.00665amu

1

‘0
A.4.03MeV
B.17.58 MeV

C.20.61MeV

D.21.61MeV

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_gSMnwH0OKNP8

48. A deuterium reaction that occurs in an experimental fusion reactor is
in two stage:

(a) Two deuterium (% D) nuclei fuse together to form a tritium nucleus,
with a proton as a by product written as D(D, p)T.

(b) A tritium nucleus fuses with another deuterium nucleus to form a
helium .‘21 He nucleus with neutron as a by - product, written as T (D,n)
.‘21 He.

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,
2 D = 2.014102amu

2T = 3.016049

.5 He = 4.002603amu .

.1 H = 1.007825amu

n = 1.00665amu

1
0
A.1.34MeV
B.5.86MeV

C.6.87TMeV

D.7.21MeV


https://dl.doubtnut.com/l/_o4IMcqYsma8b

Answer: C

o Watch Video Solution

49. A deuterium reaction that occurs in an experimental fusion reactor is
in two stage:

(a) Two deuterium (% D) nuclei fuse together to form a tritium nucleus,
with a proton as a by product written as D(D, p)T.

(b) A tritium nucleus fuses with another deuterium nucleus to form a
helium .‘21 He nucleus with neutron as a by - product, written as T (D,n)
.‘21 He.

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,

2 D = 2.014102amu
3T = 3.016049

.5 He = 4.002603amu .
.1 H = 1.007825amu
.o ™ = 1.00665amu

A.0.5%


https://dl.doubtnut.com/l/_o4IMcqYsma8b
https://dl.doubtnut.com/l/_tuwvpsR0XTFR

B.0.7%

C.0.38%

D.1.18 %

Answer: D

o Watch Video Solution

50. Suppose a nucleus initally at rest undergoes o decay according to

equation

225

gy X =Y +«

At t = 0, the emitted a-particles enter a region of space where a uniform
. % o] . % el . .

magnetic field B = Byt and elecrtic fileld E = Ej1 exist. The a-particles

— N
enters in the region with velocity V =137 from z = 0. At time

m . .

t =43 x 10° 14(7] s, the particle was observed to have speed twice the
qoLo

initial velocity vg. Then, find (a) the velocity vy of the a-particles,

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

nucleon of the a-particle.


https://dl.doubtnut.com/l/_tuwvpsR0XTFR
https://dl.doubtnut.com/l/_Q1w8vJPXUhah

[Given thatm(Y) = 221.03u, m(a) = 4.003u, m(n) = 1.09u, m(P) = 1.0

A.1.2 x10'm /s
B.9 x 10°m /s
C.1.5x10"m/s

D.8 x 10°m /s

Answer: C

o Watch Video Solution

51. A nucleus X, initially at rest , undergoes alpha dacay according to the
equation,

_(92)4X 528y 4+ o

(a) Find the value of A and Z in the above process.

(b) The alpha particle produced in the above process is found to move in
a circular track of radius 0.11m in a uniform magnetic field of 3 Tesla find

the energy (in MeV) released during the process and the binding energy


https://dl.doubtnut.com/l/_Q1w8vJPXUhah
https://dl.doubtnut.com/l/_Myyo6CNPiJtA

of the parent nucleus X
Given that : m(Y) = 228.03u, m( B (0)1n> — 1.0029u.
m( _ (2)4He> — 4.003u, m( _ (1)1H) — 1.008u

A 2.5

B.4.7

C.9.9

D.8

Answer: B

o Watch Video Solution

52. A nucleus X, initially at rest , undergoes alpha dacay according to the
equation,

_(92)4X 528y 4+ o

(a) Find the value of A and Z in the above process.

(b) The alpha particle produced in the above process is found to move in

a circular track of radius 0.11m in a uniform magnetic field of 3 Tesla find


https://dl.doubtnut.com/l/_Myyo6CNPiJtA
https://dl.doubtnut.com/l/_8JGxTCAxc2Vr

the energy (in MeV) released during the process and the binding energy
of the parent nucleus X
Given that : m(Y) = 228.03u, m( B (0)1n> — 1.0029u.
m( _ (2)4He> — 4.003u, m( _ (1)1H) — 1.008u
A.2.3
B.4.7

C.6

D.7.8

Answer: D

o Watch Video Solution

53. Uranium . 238

U is an ustable nucleus. It decays to Thorium .23 T,
which is again an unstable nucleus which further decays to .23 Pa. Let
238U be called A of decay constant A; and .23* T'h is called as B of

decay constant ), and stable nuclei .23* Pa be called as C. Here A is

called parent nucleus and B is called daughter nucleus of A. Any two


https://dl.doubtnut.com/l/_8JGxTCAxc2Vr
https://dl.doubtnut.com/l/_kpUihZsMAhUf

adjacent nuclei may be consider parent or daughter nuclei A, B and C
respectively at time "t’.

. A1 A2
Then we can write A — B — C
dN;

Rate of disintergration of A = I =NV
dN-
Rate of disintergration of B = d_152 = AN — A2V,

Rate of formation of nuclei C is equal to
— = NN
7t 24V
If at ¢ = 0, there are IV, number of nuclei of A where as nuclei B and C

are absent in the sample Answer the following questions

Number of nuclei of B at any time ¢ is

NoA1

A. )\1t _ )\21‘}
e

B. —NO)‘I e Mt _ e_)‘zt)
Ay — A

NoAi — it — Aot

C.—— v 2
. (e e ™)

D. NO)\Z (e,)\lt + e,)\Qt)
Ao — A\

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kpUihZsMAhUf
https://dl.doubtnut.com/l/_XyE8kUSmYHmx

238

54. Uranium ‘9

U is an ustable nucleus. It decays to Thorium .3%8 Th,
which is again an unstable nucleus which further decays to .3‘1‘4 Pa. Let
.338 U be called A of decay constant A; and .334 Th is called as B of
decay constant A, and stable nuclei .3‘1’4 Pa be called as C. Here A is
called parent nucleus and B is called daughter nucleus of A. Any two
adjacent nuclei may be consider parent or daughter nuclei A, B and C

respectively at time 't’.

A A
Then we can write A —+ B =5 C

. . dN;
Rate of disintergration of A = e =\
Rate of disintergration of B = % = ANy — ANy
Rate of formation of nuclei C is equal to
dN; NN
FTREREIAL

If at t = 0, there are Ny number of nuclei of A where as nuclei B and C
are absent in the sample Answer the following questions Itbgt Numeber

of the nuclei of nuclei C at time ¢ is

A A
ANyl ! e Mt _ 7z e Mt
A2 — A1

/\1 — ot >\2

B. Ny | ——— e =t
: >\2—>\16 >\2—)\16 ]


https://dl.doubtnut.com/l/_XyE8kUSmYHmx

A1

c‘ N *)\Qt _ 7)\175
0—)\2 — )\1 (6 e )
D. NO )\1 E_Azt — Le_)‘lt -1
Ao — A Aoy — A
Answer: A

o Watch Video Solution

55. Uranium .238

U is an ustable nucleus. It decays to Thorium .23® Thh,
which is again an unstable nucleus which further decays to .23* Pa. Let
28U be called A of decay constant \; and .23* Th is called as B of
decay constant A, and stable nuclei .g‘;"l Pa be called as C. Here A is
called parent nucleus and B is called daughter nucleus of A. Any two
adjacent nuclei may be consider parent or daughter nuclei A, B and C

respectively at time 't’.

A A
Then we can write A — B — C

dN;
Rate of disintergration of A = L — A1 V;
N
Rate of disintergration of B = ddt2 = M N. — Ao Ns

Rate of formation of nuclei C is equal to

dNs

= A V.
7t 24V2


https://dl.doubtnut.com/l/_XyE8kUSmYHmx
https://dl.doubtnut.com/l/_ycSbrhGBquMX

If at £ = 0, there are Ny number of nuclei of A where as nuclei B and C
are absent in the sample Answer the following questions

The graph Ny, Ny and N3 with time can be best represent by

'_!_"3
2 N,
=
] N 4
Z N,

A Time
:g
3
ot 3
=
=] Nz
Z N,

B Time

,'_»'-_:,

Q

2 N,
=

~ N,
Z N,

C Time
.E
[3}
= Nz
- N,
o
Q
Z. N,

D Tlmc

Answer: B


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

o View Text Solution

56. A radioactive with decay constant A is being produced in a nuclear
ractor at a rate gy per second, where qq is a positive constant and t is the
time. During each decay, Fy energy is released. The production of
radionuclide starts at time ¢ = 0.

Which differential equation correctly represents the above process?.

dN

A — t = AN
a W
dN

B.— — AN = qgt
dt @0
dN

C.— + AN = qgt
dt —+ Qg
dN

D.— t= — AN
pra

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ycSbrhGBquMX
https://dl.doubtnut.com/l/_bsII2TQAvSOG

57. A radionuclide with decay constant X is being produced in a nuclear
reactor at a rate ayt per second, where q is positive constant and ¢ is the
time. During each decay, Fy energy is released. The production of
radionuclide starts at time ¢ = 0.

Instantaneous power developed at time ’'t’ due to the decay of the

radionuclide is

A. (aot —I— -_— + 7 7)\t)E0
B. ( ‘At>E
apt )\ e
C. (aot - — — ?e‘”)EO
D. (A(]T —_ —— — %GME())
Answer: C

o Watch Video Solution

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

ractor at a rate q, per second, where ¢ is a positive constant and ¢ is the


https://dl.doubtnut.com/l/_jWX4tUrPUChF
https://dl.doubtnut.com/l/_J0whWccEW9yR

time. During each decay, Fy energy is released. The production of
radionuclide starts at timet = 0.

Average power developed in time t due to the decay of the radionuclide is

aot 0 ag ao
— + — + —e E
PR °

Answer: A

o Watch Video Solution

59. A nucleus kept at rest in free space, brakes up into smaller nuclei of
masses ‘'m’ and '2m’. Total energy generated in this fission is E. The
bigger part is radioactive, emits five gamma ray photons in the direction
opposite  to its velocity  and finally  comes torest.
[Givenh = 6.6 x 10 %' Js,m = 1 x 10 *°Kg, E = 3.63 x 10 ®mc?, C =

Fractional loss of mass in the fission is


https://dl.doubtnut.com/l/_J0whWccEW9yR
https://dl.doubtnut.com/l/_1c4pE5IrmpV6

A.1.21 x 108

B.2.56 x 108

C.1.73x 1078

D.3.52 x 108

Answer: A

o Watch Video Solution

60. A nucleus kept at rest in free space, brakes up into smaller nuclei of
masses ‘'m’ and '2m’. Total energy generated in this fission is E. The
bigger part is radioactive, emits five gamma ray photons in the direction
opposite  to its velocity  and finally  comes torest.
[Givenh = 6.6 x 10 %' Js,m = 1 x 10 *°Kg, E = 3.63 x 10 ®mc?, C =

Velocity of small daughter nucleus is

A.5.6 x 10*m /s

B.6.6 x 10*m /s


https://dl.doubtnut.com/l/_1c4pE5IrmpV6
https://dl.doubtnut.com/l/_SFsyex24o00p

C.7.6 x 10*m /s

D.8.6 x 10*m /s

Answer: B

° Watch Video Solution

61. A nucleus kept at rest in free space, brakes up into smaller nuclei of
masses ‘'m’ and '2m’. Total energy generated in this fission is E. The
bigger part is radioactive, emits five gamma ray photons in the direction
opposite to its velocity  and finally comes torest.
[Givenh = 6.6 x 10 *'Js,m =1 x 10 *°Kg, E = 3.63 x 10 ®mc*,C =

The wavelength of the gamma ray is
A.0.024°
B.0.034°

C.0.154°

D.0.05A4°


https://dl.doubtnut.com/l/_SFsyex24o00p
https://dl.doubtnut.com/l/_g845jzfISt0H

Answer: D

° Watch Video Solution

62. The ratio of the radii of the .79 Au'®" nucleus to that of the radius of

its innermost Bohr orbit is nearly 16z. Find the value of z. (Given

Ry = 1.2 x 10 Ym).

° Watch Video Solution

63. The isotope .gy U?* successively undergoes eight a-decays and six S-
decays. The resulting isotope is found to be .g3_s5, X281 Find the

value of ratio z / y.

o Watch Video Solution

64. The alpha activity of a 10kg sample of .99 U%5 that is used in a

nuclear reactor is found to be z x 10~ Bq. If the half of life of uranium -


https://dl.doubtnut.com/l/_g845jzfISt0H
https://dl.doubtnut.com/l/_TKeOJ1yJvYeL
https://dl.doubtnut.com/l/_MBYOsQ3wTTQB
https://dl.doubtnut.com/l/_nDzka6xfry3q

235 for emitting alpha particles is 7.04 x 10° year, then find the value "z’

.(Given Tyear = 3.15 X 1073)

° Watch Video Solution

65. The mean lives of a radioactive substance are 1620 years and 405
years for a emission and B emission respectively. Find out the time
during which three fourth of a sample will decay if it is decaying both by

a-emission and S-emission simultaneously. (log, 4 = 1.386).

° Watch Video Solution

66. Energy is released from stars due to nuclear fusion taking place in two
cycles proton-proton cycle and carbon nitrogen cycle. In these cycles four
hydrogen nuclei combine to from helium nucleus. In this fusion reaction

in addition to energy how many number of nutrinous are released ?

° Watch Video Solution



https://dl.doubtnut.com/l/_nDzka6xfry3q
https://dl.doubtnut.com/l/_QWpu5AuE54j8
https://dl.doubtnut.com/l/_FVUImGBlmIG3
https://dl.doubtnut.com/l/_vV7i3K0VeKTv

67. Mean free path (A) in a fission reaction is the average distance
covered by a neutron between two fissions. Generation of nearly 200
neutrons are needed to fission all the nuclei in 10kg of .o U, If
A = 4cm and the fastest moving neutrons generated in a fission reaction
have an energy of 2MeV, then the time for 200 neutron generation is

found to be p x 10~ 7 seconds. Find "p’.

o Watch Video Solution

68. There is a stream of neutrons with kinetic energy of 0.0327 eV. If half
life of neutrons is 700s, what fraction of neutrons will decay before they

travel a distance of 10m? Take mass of neutron =1.675 x 10~ 2"kg.

o Watch Video Solution

69. Half-life for certain radioactive element is 5 min . Four nuclei of that
element are observed at a certain instant of time. After 5 minutes

STATEMENT-l: It can be definitely said that two nuclei will be left


https://dl.doubtnut.com/l/_vV7i3K0VeKTv
https://dl.doubtnut.com/l/_VhWLB4BcXtQ4
https://dl.doubtnut.com/l/_Sx03T1H8TqU3

undecayed.

STATEMENT-II: After half-ife that is 5 minutes, half of totan nuclei will

disintegrate. So, only two nuclei will be left undecayed.

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

explanation for Statement-1

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

correct explanation for Statement-1.

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

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

Answer: D

o Watch Video Solution

70. STATEMENT-I: It is easy to remove a proton from .‘218 Ca nucleus as

compared to a neutron.


https://dl.doubtnut.com/l/_Sx03T1H8TqU3
https://dl.doubtnut.com/l/_2EtXtflha15r

STATEMENT-Il: Inside nucles neutrons are acted on only by attractive

forces but protons are also acted on by repulsive forces.

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

explanation for Statement-2

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

correct explanation for Statement-1.

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

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

Answer: A

o Watch Video Solution

71. STATEMENT-I: It is possible for a thermal neutron to be absorbed by a
nucleus where as proton or an alpha particle would need a much larger

amount of energy for being absorbed by the same nucleus.


https://dl.doubtnut.com/l/_2EtXtflha15r
https://dl.doubtnut.com/l/_V4in4AEIwpby

STATEMENT-II: Neutron is electically neutral but proton and alpha particle

are positively charged.

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

explanation for Statement-3

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

correct explanation for Statement-1.

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

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

Answer: A

o Watch Video Solution

72. STATEMENT-Il: Consider the following nuclear reaction of an ustable
C = 2P N+% e+ v In a nuclear reaction total energy and
momentum is conserved experiments show that the electrons are

emitted with a continous range of kinetic energies upto some maximum


https://dl.doubtnut.com/l/_V4in4AEIwpby
https://dl.doubtnut.com/l/_pGPhrKaTTeqh

value.

STATEMENT-Il: Remaining energy is released as thermal energy.

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

explanation for Statement-4

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

correct explanation for Statement-1.

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

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

Answer: C

° Watch Video Solution

Previous JEE questions

1.The isotope _ (5)12B having a mass 12.014uundergoes beta - decay to

_(6)"’Cl2Chas  an  excited state  of the  nucleus


https://dl.doubtnut.com/l/_pGPhrKaTTeqh
https://dl.doubtnut.com/l/_bQlazuCu3sil

(_ (6)>C * at4.041MeV above its ground state if _ (5)'?E decay to
_ (6)120* , the maximum kinetic energy of the 3 - particle in unit of MeV

is (1u — 931.5MeV / ¢® where c is the speed of light in vaccuum) .

o Watch Video Solution

2. As accident in a nuclear laboratory resulting in deposition of a certain
amount of radioactive material of half life 18days inside the laboratory
Tests revealed that the radiation was 64 times more than the permissible
level required for save operation of the laboratory what is the minimum
number of days after which the laboratory can be considered safe for
use?

A. 64

B. 90

C.108

D. 120

Answer: C


https://dl.doubtnut.com/l/_bQlazuCu3sil
https://dl.doubtnut.com/l/_YPTwW16g2Ii1

° Watch Video Solution

3. A nuclear power supplying electrical power to a villages uses a
radioactive material of half life T" year as the fuel . The amount of fuel at
the beginning is such that the total power requirement of the village is
12.5 % of the electrical power available from the plant at that time. If the
plant is able to meet the total power needs of the village for a maximum
period of nT years , then the value of n is

A3

B.4

C.2

D.1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_YPTwW16g2Ii1
https://dl.doubtnut.com/l/_jCQjot8TECXT

4. The electrostatic energy of Z protons uniformly distributed

throughout a spherical nucleus of radius R is given by

3Z2(Z — 1)é?
- ——

The measured masses

(47T€0R)

of the neutron

_(1)'H,® N and ,!% Oare1.008665u, 1.007825u, 15.000109u and 15.0030

respectively Given that the ratio of both the _ (7)">N and _ (8)0O

nucleus are same , 1 u = = 931.5 Me Vel (c is the speed of light ) and

e’/ (4mey) = 1.44MeV fm Assuming that the difference between the
binding energies of _ 7N and (8)"(15) O "is purely due to the electric

energy, The radius of the nucleus of the nuclei is

A. 2.85fm
B.30.3fm
C.3.42fm

D. 3.80fm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_pBI5hxTO1Vxa

5. The count rate meter is used to measure that activity of a given
amount of a radio active element. At one instant, the meter shows 475

counts/minute. Exactly 5 minutes later, is shown 270 counts/minute then

The decay constant is

A. 0.82/minute
B. 0.113/minute
C. 0.166/minute

D. 0.182/minute

Answer: B

o Watch Video Solution

6. The count rate meter is used to measure that activity of a given

amount of a radio active element. At one instant, the meter shows 475


https://dl.doubtnut.com/l/_pBI5hxTO1Vxa
https://dl.doubtnut.com/l/_JBgJWeJKjHwx
https://dl.doubtnut.com/l/_DdwaHoyX21Y7

counts/minute. Exactly 5 minutes later, is shown 270 counts/minute then

Mean life of the sample is ( in minutes)

A.6.35

B.745

C. 885

D.9.92

° Watch Video Solution

7. The count rate meter is used to measure that activity of a given
amount of a radio active element. At one instant, the meter shows 475
counts/minute. Exactly 5 minutes later, is shown 270 counts/minute then

Half life of the sample is (in minute)

A.613

B.8.42


https://dl.doubtnut.com/l/_DdwaHoyX21Y7
https://dl.doubtnut.com/l/_7YTCpDcHXl4P

C.8.85

D.9.92

o Watch Video Solution

8. Atomic nucleus is central core of every atom in which the whole of
positive charge and almost entire mass of atom is concentrated. It is a
tiny sphere of a radius R is given by R = R,AY3, where
R, = 1.4 x 10~ '®m, a constant and A the mass number of nucleus

A graph between 'log<R£),and 'log A’
0

A.ls a parabola
B. Is a straight line passing through origin
C.lIs a straight line have an intercept

D.In an ellipse

| o Watch Video Solution


https://dl.doubtnut.com/l/_7YTCpDcHXl4P
https://dl.doubtnut.com/l/_ZCbvCMJ4Xo1n

9. Atomic nucleus is central core of every atom in which the whole of
positive charge and almost entire mass of atom is concentrated. It is a
tiny sphere of a radius R is given by R = R,AY3, where
R, = 1.4 x 10~ '®m, a constant and A the mass number of nucleus
On increasing the value of 'A' the density of the nucleus

A. Increases

B. Decreases

C. Remain constant

D. None

o Watch Video Solution

10. Atomic nucleus is central core of every atom in which the whole of

positive charge and almost entire mass of atom is concentrated. It is a


https://dl.doubtnut.com/l/_ZCbvCMJ4Xo1n
https://dl.doubtnut.com/l/_SbW3ZLBIAizh
https://dl.doubtnut.com/l/_VypS4VtBvmG7

tiny sphere of a radius R is given by R = R,AY3, where
R, = 1.4 x 10~ '®m, a constant and A the mass number of nucleus
The radius of the nucleus of mass number 125 is

A.175 x 10~ Bm

B.35 x 10 ¥m

C.70 x 10~ *m

D.7 x 10~ %m

° Watch Video Solution

11. A nuclear of mass M + dm is at rest and decay into two daughter
: M .

nuclei of equal mass - each speedis c

The binding energy per nucleon for the nucleus is E; and that for the

daugther nuclei is E5 Then

A E1 - 2E1

B.E; > By


https://dl.doubtnut.com/l/_VypS4VtBvmG7
https://dl.doubtnut.com/l/_1zax8GyPwIMJ

C.E, > E,

D. E1 B 2E2

o Watch Video Solution

12. A nuclear of mass M + ém is at rest and decay into two daughter
. M .
nuclei of equal mass - each speed is ¢

The speed of daughter nuclei is

Ac Am
"M+ Am
B 2Am

N M

c Am
N
D¢ Am

' M + Am

o Watch Video Solution



https://dl.doubtnut.com/l/_1zax8GyPwIMJ
https://dl.doubtnut.com/l/_TCuCMWXMF2U5
https://dl.doubtnut.com/l/_edeUa6unoOJA

13. Choose the correct from the following.
A) Large mass number nuclei undergo fission
B) Low mass number nuclei undergo fusion
C) For heavy nuclei the decrease in binding energy per nucleon shows the
contribution of the increasing coulomb repulsion.
A. AB are correct
B. A,B,C are correct

C.B,C are correct

D. A,C are correct

° Watch Video Solution

14. Which of the following are not fundamental particles
i) Electron ii) Photon

iii) a-particle iv) Deutron

A.Onlyi & ii are true


https://dl.doubtnut.com/l/_edeUa6unoOJA
https://dl.doubtnut.com/l/_h84RkeZzXVGz

B. Only ii and iii are true

C.Only i &iii are ture

D. Only iii & iv are true

o Watch Video Solution

15. When a nucleus with atomic number Z and mass number A
undergoes a radioactive decay process,

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

(i) Z will decrease but A will not change, if the process is 8" — decay
(iii) Z will increase but A will not change, if the process is § — decay

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

A.a &b are true

B.b & d are true

C.a,b & c are ture

D. a,b,c,d are ture


https://dl.doubtnut.com/l/_h84RkeZzXVGz
https://dl.doubtnut.com/l/_nHQCpWcJGezv

° Watch Video Solution

16. A nuclide A undergoes a-decay and another nuclide B undergoed -

decay. Then,

A. ab are true

B. b,c are true

C.ad are true

D. a,d are true

o Watch Video Solution

17.In the fission of U2
i) Slow neutron is absorbed by Us

ii) The products is the process are not same always, their atomic number


https://dl.doubtnut.com/l/_nHQCpWcJGezv
https://dl.doubtnut.com/l/_cK0CKUamp58l
https://dl.doubtnut.com/l/_hvWnXtxWr4OD

varies from 34 to 58

iii) About 200MeV energy is released per fission

iv) The product are always Ba and Kr

A. Only i,ii & iii are ture

B. Only ii & iii are true

C. All are ture

D. Only, i,ii & iv are true

° Watch Video Solution

18. Which of the following statements are correct

i) Positron is predicted by Dirac and discovered by Anderson

i) Liquid drop model of nucleus is developed by Bohr and Wheeler
iii) Carbon cycle was proposed by Bethe

iv) Fission reaction is first observed by OttoHahn ans Strassman

A. All are ture


https://dl.doubtnut.com/l/_hvWnXtxWr4OD
https://dl.doubtnut.com/l/_j7FgLrtw81eM

B. Only Lii & iv are true

C.Only i, iii & iv are true

D. Only iii & iv are true

o Watch Video Solution

19. Consider the following statement A and B and identify the correct
answer given below:
A) Nuclear density is same for all nuclei

B) Radius of the nucleus (R) and its mass number (A) are related as
VAaR'/®

A. A and B are true

B. A and B are false

C.Ais true but B is false

D. Ais false but B is true


https://dl.doubtnut.com/l/_j7FgLrtw81eM
https://dl.doubtnut.com/l/_CGVFShoVzVcI

° Watch Video Solution

20. Cosider the following statements A, B and identify the correct choice
in the given answers A : Density of a nucleus is independent of is mass
number
B: Beryllium is used as moderator in nucleus reactors

A. A and B are correct

B. Aand B are wrong

C.Alis correct, B is wrong

D.Ais wrong, B is correct

o Watch Video Solution

21. Consider the following statements (A) and (B) and identify the correct

answer given below. Statement (A): Positive values of packing fraction


https://dl.doubtnut.com/l/_CGVFShoVzVcI
https://dl.doubtnut.com/l/_vUkfCGXAhkNW
https://dl.doubtnut.com/l/_flmpGMaM03KM

implies a large value of binding energy. Statement (B): The difference

between the mass of the nucleus and the mass number of the nucleus is

called packing fraction

A. (A) and (B) are correct

B. (A) and (B) are false

C.(A) is true, (B) is false

D.Ais false, B is true

° Watch Video Solution

LEVEL-I{H.W)

1. Assume that the nuclear mass is of the order of 10 *kg and the

nuclear radius is of the order of 10'm. The nuclear density is of the

order of

A 10°Kg/m?


https://dl.doubtnut.com/l/_flmpGMaM03KM
https://dl.doubtnut.com/l/_7YJSTbjKQqgy

B.10"°Kg/m?
C.10"Kg/m?

D.10** Kg /m?

Answer: C

o Watch Video Solution

2. Highly energetic electrons are bombarded on a target of an element
containing 30 neutrons. The ratio of radii of nucleus to that of Helium
nucleus is 141 /3. The atomic number of nucleus will be.

A. 25

B. 26

C.56

D. 30

Answer: B

[ - ]


https://dl.doubtnut.com/l/_7YJSTbjKQqgy
https://dl.doubtnut.com/l/_DGOoyWyRpD73

| @J Watch Video Solution J

3.5un radiates energy at the rate of 3.6 x 10%°.J /5. The rate of decrease
in mass of sun is (Kgs').

A.12 x 10"

B.1.3 x 10%°

C.4 x 10°

D. 3.6 x 10%°

Answer: C

o Watch Video Solution

4. A slow neutron strikes a nucleus of .23° U splitting it into lighter nuclei

of .1¢! Ba and .32 Kr along with three neutrons. The energy released in

this reaction is ( The masses of uranium, barium and krypton of this


https://dl.doubtnut.com/l/_DGOoyWyRpD73
https://dl.doubtnut.com/l/_Fhh7TUm3ubnR
https://dl.doubtnut.com/l/_pvVk1ust5Bo0

reaction are 235.043933, 140.917700 and 91.895400u respectively. The

mass of a neutron is 1.008665u

A.740.69MeV

B.156.9MeV

C.186. MeV

D.198.9MeV

Answer: D

o Watch Video Solution

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

.%(2)0 Sn into its constituent nucleons ( Mass of .égo sn = 119.902199u,

mass of proton = 1.007825u and mass of neutron = 1.008665u)
A.951MeV
B.805MeV

C.1021MeV


https://dl.doubtnut.com/l/_pvVk1ust5Bo0
https://dl.doubtnut.com/l/_1xPqhEN0qoH0

D.1212MeV

Answer: C

° Watch Video Solution

6. The mass defect in a nucleus is 3.5amu. Then the binding energy of the

nucelus is

A 32.58MeV

B. 325.85MeV

C. 3260.25MeV

D. 3.258MeV

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_1xPqhEN0qoH0
https://dl.doubtnut.com/l/_yo9sRRBCryIr

7. Consider the following nuclear reaction,
X200 5 AM0 4 BN 4 Energy
If the binding energy per nucleon for X, A and B are 7.4MeV, 8.2MeV
and 8.2MeV respectively, the energy released will be

A.200MeV

B. 160MeV

C.110MeV

D.90MeV

Answer: B

o Watch Video Solution

8. An isotope .o U®®  decays successively to form
.90 Th234, .91 Pa234, .92 Th234, .90 Th230 and .88 Ra226. What are the

radiations emitted in these five steps?


https://dl.doubtnut.com/l/_i3sXlyBjIak2
https://dl.doubtnut.com/l/_lwQWUvq9OIPa

A‘a7a7a718,/8

B‘a7a’ﬁ’187a

C‘a7137/8’a7a

D‘IB’IB7a7a7a

Answer: C

o Watch Video Solution

9. The nuclide which disintergrates by emitting a S-particles to form .%4 N
contains

A. 8 neutrons

B. 10 neutrons

C.7 neutrons

D. 6 neutrons

Answer: A



https://dl.doubtnut.com/l/_lwQWUvq9OIPa
https://dl.doubtnut.com/l/_SwS9J3T9dp4B

| ° Watch Video Solution

10. A nucleus X initially at rest, undergoes alpha decay according to the
equation

232 A

What fraction of the total energy released in the decay will be the kinetic

energy of the alpha particle?

N
92

228

B. 532

228

c 232

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_SwS9J3T9dp4B
https://dl.doubtnut.com/l/_hBm3ANzJf7AO

1. A radio active sample contains 600 radio active atoms. Its half life
period is 30 minutes. The no. of radio active atoms remaining, if the decay
accurs for 90 minutes is

A. 300

B. 200

C.400

D.75

Answer: D

o Watch Video Solution

12. Radio active carbon-14, in a wood sample decays with a half life of
5700 years. The fraction of the radio active carbon -14, that remains after

a decay period of 17,100 year is

A1/4


https://dl.doubtnut.com/l/_FvTLTJhxiE6D
https://dl.doubtnut.com/l/_j2B87DpqMTfq

B.3/4
c.1/8

D.7/8

Answer: C

° Watch Video Solution

13. The half-life of .338 U against alpha decay is 4.5 x 10° year. How much
disintegration per second occurs in 1g of .338 U?

A.1.53 x 10%s !

B.1.325 x 10%s !

C.1.412 x 10*s~*

D.1.235 x 10%s !

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_j2B87DpqMTfq
https://dl.doubtnut.com/l/_uYHtDBaMppne

14. A certain substance decays to 1/32 of its initial activity in 25 days.
Calculate its half-life.

A.1day

B. 3 days

C.5 days

D. 7 days

Answer: C

o Watch Video Solution

15. Calculate the energy released by the fission 1g of .%3* U in joule, given
that the energy released per fission is 200MeV'.

(Avogadro's number = 6.023 X 1023)

A. 8.202 x 10"


https://dl.doubtnut.com/l/_uYHtDBaMppne
https://dl.doubtnut.com/l/_aXpDxdGZcKNN
https://dl.doubtnut.com/l/_jK2LsWdrLmrE

B. 8.202 x 10®

C.8.202 x 10

D. 8.202 x 10™

Answer: C

° Watch Video Solution

16. The ratio of the amounts of energy released as a result of the fusion
of 1kg hydrogen (E;) and fission of 1kg of .gy U**(E;) will be

A.1.28

B.3.28

C.5.28

D.7.28

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_jK2LsWdrLmrE
https://dl.doubtnut.com/l/_LlwBz3LuR8SZ

LEVELHI{(H.W)

1. A nucleus splits into two nuclear parts having radii in the ratio 1:2

Their velocities are in the ratio

A8:1

B.6:1

C.4:1

D.2:1

Answer: A

° Watch Video Solution

2. The atomic mass of . N¥ is 15.000108amu and that of .3 O is
15.994915amu. The minimum energy required to remove the least tightly

bound proton is ( mass of proton is 1.007825amu)


https://dl.doubtnut.com/l/_LlwBz3LuR8SZ
https://dl.doubtnut.com/l/_zHlqGfsgOEaD
https://dl.doubtnut.com/l/_c46C2wlIYbNZ

A.0.013018eV

B.12.13MeV

C.13.018MeV

D.12.13eV

Answer: B

o Watch Video Solution

3. Assume that a neutron breaks into a proton and an electron . The
energy reased during this process is (mass of neutron
= 1.6725 x 10 ?"kg mass of proton = 1.6725 x 10~ 2"kg mass of
electron =9 X 10731kg)

A.0.73

B.71

C.63

D.54


https://dl.doubtnut.com/l/_c46C2wlIYbNZ
https://dl.doubtnut.com/l/_YHwIbab0FTDG

Answer: A

° Watch Video Solution

4. A nucleus with mass number 220 initially at rest emits an a-particle. If
the Q-value of the reaction is 5.5MeV/, calculate the kinetic energy of the

a-particle.

(a) 4.4 MeV (b) 5.4 MeV (c) 5.6 MeV (d) 6.5 MeV

A 44

B.54

C.56

D.6.5

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_YHwIbab0FTDG
https://dl.doubtnut.com/l/_cFhjnpIP5dLM

5. If the activity of .19 Ag is 3 micro curie, the number of atoms present
in it are ()\ = 0.005 sec_l)

A 2.2 x 107

B.2.2 x 10°

C.2.2 x 10°

D.2.2 x 10*

Answer: A

o Watch Video Solution

6. The half life period of Pb*'? is 22 years. If 2g of Pb?!" is taken, then

b210

after 11 years the amount of Pb*"" will be present is

A.0.1414¢g
B. 1.414¢

C. 2.828¢g


https://dl.doubtnut.com/l/_KMs1iLNgeyPK
https://dl.doubtnut.com/l/_H1tpRdHGKH9E

D.0.707g

Answer: B

° Watch Video Solution

7. _ (87)221Ra is a radioactive substance having half life of 4 days .Find
the probability that a nucleus undergoes decay after two half lives

Al

B.1/2

C.1/4

D.3/4

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_H1tpRdHGKH9E
https://dl.doubtnut.com/l/_zm1EW04fcBeg

8.When .g, U°U undergoes fission. About 0.1 % of the original mass is
converted into energy. Then the amount of .9y U*® should undergo
fission per day in a nuclear reactor so that it provides energy of 200 mega
watt electric power is

A.9.6 x 10 2kg

B.4.8 x 10 2kg

C.19.2 x 10 %kg

D.1.2 x 10 kg

Answer: C

o Watch Video Solution

9. A gamma ray photon creates an electron-positron pair. If the rest mass
energy of an electron is 0.5MeV and the total K. E. of the electron-
position pair is 0.78 MeV, then the energy of the gamma ray photon

must be.


https://dl.doubtnut.com/l/_Z710uFpKrQ1h
https://dl.doubtnut.com/l/_zUhUpbHD2tJB

A. 178

B.0.28

C.1.28

D.0.14

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_zUhUpbHD2tJB

