PHYSICS

BOOKS - NCERT FINGERTIPS PHYSICS
(HINGLISH)

NUCLEI

1. The set which repesents the isotope , isobar and

isotone respectively is



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_19csKFdzahp4

(2H,3H), (.79 Au, .38 Hg) and (.3 He, .2 H)

(3H, 1H), (g9 Au, .38 Hg) and (.1 He, .2 H)

C.
(3H,3H),(2H,2H) and (.59 Au, .. Hg)
D.
(2H,3H),(3He,3H) and (.79 Au, .18 Hg)
Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_19csKFdzahp4
https://dl.doubtnut.com/l/_xq5968cyGQHY

2. The natural boron of atomic weight 10.81 is found
to have two isotopes .'° B and .!' B The ratio of
abundance of isotopes of natural boron should be
A.11:10
B.81:19

C.10:11

D.19:81

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_xq5968cyGQHY

3. Two stable isotopes of lithium .g Li and g Li have
respective abundances of 7.5% and 92.5% . These
isotopes have masses 6.0152 u and 7.016004 u
respectively. Find the atomic weight of lithium

A. 6941 u

B.3.327u

C.2.561u

D.0.621u

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_2uuxZoe0KQwC

Size Of The Nucleus

1. The most common kind of iron nucleus has a mass
number of 56. Find the radius, approximate mass, and

approximate density of the nucleus.

o Watch Video Solution

2. Order of magnitude of density of uranium nucleus

is , [m=1.67 xx 10%(-27 kg]

A.102kg m 3

B.10'"kg m 3


https://dl.doubtnut.com/l/_JWykwFbzbpxD
https://dl.doubtnut.com/l/_SU95i4h0uYmX

C.10Mkg m 3

D.10kg m 3

Answer: B

o Watch Video Solution

3. Two nuclei have their mass numbers in the ratio of

1:3. The ratio of their nuclear densities would be

A (3)1/3:1
B.1:1

C.1:3


https://dl.doubtnut.com/l/_SU95i4h0uYmX
https://dl.doubtnut.com/l/_1dLoDsbGVTQ3

D.3:1

Answer: B

o Watch Video Solution

4. The radius of a spherical nucleus as measured by

electron scattering is 3.6 fm. What is the mass

number of the nucleus most likely to be ?

A. 27

B. 40

C.56

D. 120


https://dl.doubtnut.com/l/_1dLoDsbGVTQ3
https://dl.doubtnut.com/l/_BvvBTF9TfI52

Answer: A

° Watch Video Solution

5. The ratio of the nuclear radii of the gold isotope

197 TR 107 4,
.79 Au and silver isotope .,;" Agis

A.1.23
B. 0.216
C.213

D.3.46

Answer: A

.y l


https://dl.doubtnut.com/l/_BvvBTF9TfI52
https://dl.doubtnut.com/l/_pT3CFOv4WnWx

| ¥ vvatch vVideo Solution ]

6. If the nucleus of .13 A" has a nuclear radius of
about 3.6 fm, then .5, Te'?® would have its radius
approximately as

A. 9.6 fm

B.12 fm

C.48fm

D.6fm

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_pT3CFOv4WnWx
https://dl.doubtnut.com/l/_7bvbHjrkH9Vi

Mass Energy And Nuclear Binding Energy

1. How much mass has to be converted into energy to
produce electric power of 500 MW for one hour ?

A2 x 10" ° kg

B.1x 10 ° kg

C.3 x 10 °kg

D.4 x 10~ ° kg

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_AbRHIwoeo3s2
https://dl.doubtnut.com/l/_px978fQ3TWBH

2.if in a nuclear fusion reaction, mass defect to 0.3% ,
then energy released in fusion of 1 kg mass

A. 27 x 100

B.27 x 10! )

C.27 x 10'?

D.27 x 103

Answer: D

o Watch Video Solution

3. The equivalent energy of 1 g of substance is


https://dl.doubtnut.com/l/_px978fQ3TWBH
https://dl.doubtnut.com/l/_kmryiR539omI

A9 x 1013
B.6 x 10'?
C.3 x 1083

D.6 x 10'3 )

Answer: A

° Watch Video Solution

4. Fission of nuclei is possible because the binding

energy per nuclei in them


https://dl.doubtnut.com/l/_kmryiR539omI
https://dl.doubtnut.com/l/_5YlsDDdUICVF

A.increases with mass number at low

numbers

B. decreases with mass number at low

numbers

C.increases with mass number at high

numbers

D. decreases with mass number at high

numbers

Answer: d

mass

mass

mass

mass

o Watch Video Solution



https://dl.doubtnut.com/l/_5YlsDDdUICVF
https://dl.doubtnut.com/l/_RH2gzxRM7zlL

5. The mass of g L7 is 0.042 amu less than the sum of
masses of its constituents. The binding energy per
nucleon is

A. 5.586 MeV

B.10.522 MeV

C.2.433 MeV

D. 3.739 MeV

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_RH2gzxRM7zlL

6. The binding energy per nucleon of deuterium and
helium nuclei are 11 MeV and 7.0 MeV respectively.
When two deuterium nuclei fuse to form a helium
nucleus the energy released in the fusion is

A. 23.6 MeV

B. 2.2 MeV

C. 28.0 MeV

D.30.2 MeV

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_hdcu6qEoJFZ2
https://dl.doubtnut.com/l/_OjmYhKJkHMaL

7.Let m, be the mass of a proton , m,, the mass of a
neutron, M; the mass of a .%8 Ne nucleus and M,

the mass of a .‘218 Ca nucleus . Then

A.M2 = M1
B. My > M,
C. M, < M,

D. M; < 10(m,, + m,)

Answer: D

o Watch Video Solution



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

8. The mass of proton is 1.0073 u and that of neutron

is 1.0087 u ( u=atomic mass unit ). The binding energy
of .‘21 He, if mass of .‘21 He is 4.0015u, is

A.0.0305 erg

B. 0.0305 |

C. 28.4 MeV

D. 0.061 u

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ivPa2bLyddvL

9. If the binding energy per nucleon of deuterium is

1115 MeV, its mass defect in atomic mass unit is

A. 0.0048

B. 0.0024

C. 0.0012

D. 0.0006

Answer: b

o Watch Video Solution

Radioactivity


https://dl.doubtnut.com/l/_Fd2donM5BHGv
https://dl.doubtnut.com/l/_IHKYnNahLKMj

1. The half - life period of a radioactive element x is
same as the mean life time of another radioactive
element y Initially both of them have the same
number of atoms. Then

A. X and Y decay at same rate always

B. X will decay faster than Y

C.Y will decay faster than X

D. X and Y have same decay rate initially

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IHKYnNahLKMj
https://dl.doubtnut.com/l/_Ui8ufO04uLCo

2. Sample of two radioactive nuclides A and B are
taken. A4 and Apg are the disintegration 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 ?
A. Initial rate of decay of A is twice the initial rate
of decay of Band A4 = A.
B. Initial rate of decay of A is twice the initial rate
of decayof Band A4 > Ap.

C. Initial rate of decay of B is twice the initial rate

of decayof Aand A4 > Ap.


https://dl.doubtnut.com/l/_Ui8ufO04uLCo

D. Initial rate of decay of B is twice the initial rate

of decayof Aat t=2h and Agp = A4

Answer: B

o Watch Video Solution

3. The half life of .23 U undergoing a-decay is
4.5 x 10° years. The activity of 1 g sample of .3‘;’8 Uis
A.1.23 x 10* Bq
B.1.23 x 10° Bq

C.1.23 x 10° Bq


https://dl.doubtnut.com/l/_Ui8ufO04uLCo
https://dl.doubtnut.com/l/_7tFUzuDp6hsx

D.1.23 x 10° Bq

Answer: A

o Watch Video Solution

4. The half life of a radioactive substance is 20s, the
time taken for the sample to decay by 7/8th of its
initial value is

A.20s

B.40s

C.60s

D.80s


https://dl.doubtnut.com/l/_7tFUzuDp6hsx
https://dl.doubtnut.com/l/_XomFRzKeKYSB

Answer: C

o Watch Video Solution

5.1 mg radium has 2.68 x 10'® atoms. Its half life is
1620 years. How many radium atoms will disintegrate

from 1 mg of pure radium in 3240 years ?

A. 2.01 x 10°
B.2.01 x 10™®
C.1.01 x 10°

D.1.01 x 108

Answer: B


https://dl.doubtnut.com/l/_XomFRzKeKYSB
https://dl.doubtnut.com/l/_zX6YEtvNrwC6

o Watch Video Solution

6. Radon has 3.8 days as its half-life . How much radon

will be left out of 15 mg mass after 38 days ?

A.1.05 mg

B.0.015 mg

C.0.231 mg

D. 0.50 mg

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_zX6YEtvNrwC6
https://dl.doubtnut.com/l/_R1nbnqDScbo9
https://dl.doubtnut.com/l/_tUyUMlhzZ0wq

7. The half life of a radioactive substance is 30 days.
What is the time taken to disintegrate to 3 /4™ of its
original mass ?

A. 30 days

B. 15 days

C. 60 days

D. 90 days

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tUyUMlhzZ0wq

8. The half life of polonium is 140 days. In what time

will 15 g of polonium be disintegrated out of its initial

mass of 16 g?

A. 230 days

B. 560 days

C. 730 days

D. 160 days

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_i9UoAaD8ylPc

9. In a sample of radioactive material , what fraction
of the initial number of active nuclei will remain
undisintegrated after half of the half life of the

sample ?

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_bCLTEXecqHQE
https://dl.doubtnut.com/l/_KBWnoyZ6Jhxh

10. At a given instant, there are 25% undecayed
radioactive nuclei in a sample. After 10 seconds the
number of undecayed nuclei reduces to 12.5%, the
mean life of the nuclei is

A.10.21s

B.14.43 s

C.531s

D.743s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_KBWnoyZ6Jhxh
https://dl.doubtnut.com/l/_DIZ0wdLs9CTW

11. Two radioactive nuclei A and B have disintegration
constants A4 and Ap and initially N4 and Np
number of nuclei of them are taken, then the time

after which their undisintegrated nuclei are same is

A
A. AZB In(&)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_DIZ0wdLs9CTW

12. A freshly prepared radioactive source of half-life
2h emits radiation of intensity which is 64 times the
permissible safe level. The minimum time after which
it would be possible to work safely with this source is
A.128 h
B.24 h

C.6h

D.12 h

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_tPTXNL8xzXgX
https://dl.doubtnut.com/l/_A8lLjPKPXYid

13. Two samples X and Y contain equal amount of

th
radioactive substances. If 16 of the sample Y ,

remain after 8 hours, then the ratio of half life
periods of X and Y is

A2:1

B.1:2

C.1:4

D.4:1

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_A8lLjPKPXYid
https://dl.doubtnut.com/l/_msYkD65VVPhv

14. The decay constant of a radioactive isotope is A. If
A1 and Aj are its activities at time t; and t»
respectively, then the number of nuclei which have

decayed the time (¢t; — t2)

A Aty — Asts

B.A; — Ao

C. (Al — Az) /)\

D. )\(Al — Ag)
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_msYkD65VVPhv

15. A 280 day old radioactive substances shows an

activity of 6000 dps, 140 days later its activity

becomes 3000 dps. What was its initial activity ?

A. 20000 dps

B. 24000 dps

C. 12000 dps

D. 6000 dps

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_PyRh5HOn8Z38

16. Tritium has a half life of 12.5 years against beta
decay. What fraction of a sample of pure tritium will

remain undecayed after 25 years?

A. one half

B. one fourth

C.one third

D. can't say

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_q0bD66dsllXt

17. The decay constant , for a given radioactive

1

sample, is 03465 day = .What percentage of this

sample will get decayed in a period of 4 days ?

A. 100 %

B.50 %

C.75 %

D.10 %

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3VzmYOIqdGbV

18. The count rate of a radioactive sample falls from

4.0 x 10° ! to 1.0 x 10%s~! in 20 hours. What will

be the count rate after 100 hours from beginning ?

A 3.91 x 103s !

B.3.91 x 10%s~ !

C.3.91 x 10%s 1

D.3.91 x 10%s !

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_i0RHvPkHbPyN

19. Carbon dating is best suited for determining the

age of fossils of their age in years is of the order of

A 10°

B. 10%

C.10°

D. 10°

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_zOfiGAJA7lXt

20. The half life of radioactive Radon is 3.8days . The
1
time at the end of which 2—0th of the radon sample
will remain undecayed is (givenloge = 0.4343)
A. 3.8 days
B. 16.5 days

C. 33 days

D. 76 days

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_BqCTX1zpDs4k

21. A radioactive element X with half life 2 h decays

giving a stable element Y. After a time t, ratio of X and

Y atoms is 1:16 .Time t is

A.6h

B.4 h

C.8h

D.16 h

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_0DOBjFLSiUQG

22. The half life of .30 Sr is 28 years. The
disintegration rate of 15 mg of this isotope is of the
order of

A. 10" Bq

B. 10" Bq

C. 107 Bq

D. 10° Bq

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_jjyBcWtrRBN2

23. A sample of a radioactive element has a mass of

10 g at an instant t=0. The approximate mass of this

element in the sample left after two mean lives is

A.135g

B.250 g

C.370g

D.630g

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_9sGrdwlgOk2h

24. The count rate from 100cm® of a radioactive
liquid is ¢. Some of this liquid is now discarded. The
count rate of the remaining liquid is found to be

c/10 after three halflives. The volume of the

remaining liquid, in em?, is

A. 20
B.40
C.60

D. 80

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_fntXOC63hQmS

25. The variation of decay rate of two radioactive

samples A and B with time is shown in fig.

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.


https://dl.doubtnut.com/l/_fntXOC63hQmS
https://dl.doubtnut.com/l/_owODsCbeVutQ

B. Decay constant of A is greater than that of B,

but it does not always decays faster than B.

C. Decay constant of B is smaller than that of A

but still its decay rate becomes equal to that of

A at a later instant.

D. Both (b) and (c)

Answer: D

° Watch Video Solution

26. A sample of radioactive material has mass m,

decay constant )\, and molecular weight M. Avogadro


https://dl.doubtnut.com/l/_owODsCbeVutQ
https://dl.doubtnut.com/l/_EyllCpCOdert

constant = Ny. The initial activity of the sample is:

Answer: c

o Watch Video Solution

27. Two radioactive substance A and B have decay

constants 5\ and A respectively. At ¢ = 0 they have

the same number of nuclei. The ratio of number of


https://dl.doubtnut.com/l/_EyllCpCOdert
https://dl.doubtnut.com/l/_YwvjwfM1Ofba

2
nuclei of nuclei of A to those of B will be (l)
e

after a time interval

A4
B. 2)
C.1/2)

D.1/4)

Answer: C

o Watch Video Solution

28. Plutonium decays with half life of 24000 years. If

plutonium is stored for 72000 years, the fraction of it


https://dl.doubtnut.com/l/_YwvjwfM1Ofba
https://dl.doubtnut.com/l/_7zsh7k49zbI4

that remains is

A.1/8
B.1/3
C.1/4

D.1/2

Answer: a

o Watch Video Solution

29. A fraction f; of a radioactive sample decays in one
mean life, and a fraction f, decays in one half life.

Then


https://dl.doubtnut.com/l/_7zsh7k49zbI4
https://dl.doubtnut.com/l/_flXZXAjbrio3

A f1 > [

B. f1 < fa

Chi=1F

D. either of (a),(b ) or (c ) depending on the values

of the mean life and half life.

Answer: a

o Watch Video Solution

30. The activity of a radioactive sample is measures as

Ny counts per minute at t = 0 and N, /e counts per


https://dl.doubtnut.com/l/_flXZXAjbrio3
https://dl.doubtnut.com/l/_bx2MKSnEg1nz

minute at ¢ = 5 min . The time (in minute) at which

the activity reduces to half its value is.

log, 2

5
5
log, 2

C.5log; 2

D.5log, 2

Answer: D

o Watch Video Solution

31. The number of beta particles emitter by

radioactive substance is twice the number of alpha


https://dl.doubtnut.com/l/_bx2MKSnEg1nz
https://dl.doubtnut.com/l/_nhAD4g0DC8fH

particles emitter by it. The resulting daughter is an

A. isomer of parent

B. isotone of parent

C. isotope of parent

D. isobar of parent

Answer: C

o Watch Video Solution

32. During negative B decay, an anti- neutrino is also

emmited along with the ejected electron. Then


https://dl.doubtnut.com/l/_nhAD4g0DC8fH
https://dl.doubtnut.com/l/_K73De1n3z75n

A. only linear momentum will be conserved

B.total linear momentum and total anuglar

momentum but not total energy will be

conserved

C.total linear momentum and total energy but

not total angular momentum will be conserved

D.total linear momentum , total angular

momentum and total energy will be conserved.

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_K73De1n3z75n
https://dl.doubtnut.com/l/_2XUOmDkjO0Qc

33. Which of the following cannot be emitted by

radioactive substances during their decay ?

A. Neutrinos

B. Protons

C. Electrons

D. Helium nuclei

Answer: b

° Watch Video Solution

34. A radioactive decay can form an isotope of the

original nucleus with the emission of particles


https://dl.doubtnut.com/l/_2XUOmDkjO0Qc
https://dl.doubtnut.com/l/_DDVNiVvtZbYx

A.one « and four 8

B.one a and two

C.one a and one 3

D. four a and one 8

Answer: b

° Watch Video Solution

35. Pick out the incorrect statement from the

following .


https://dl.doubtnut.com/l/_DDVNiVvtZbYx
https://dl.doubtnut.com/l/_KTv09aX373yA

A.B~ emission from the nucleus is always

accompanied with a neutrino

B. The energy of the a -particle emitted from a

given nucleus is always constant.

C. y-ray emission makes the nucleus more stable.

D. Nuclear force is charge-independent

Answer: A

° Watch Video Solution

36. Consider a — , 3- particles and v — rays, each

having an energy fo 0.5Mev. In increasing order of


https://dl.doubtnut.com/l/_KTv09aX373yA
https://dl.doubtnut.com/l/_Otl2h4jlQAyd

penertation power, the radiations are:

A a, B,y

B.a, v, B8

C’IB’77a

D.7, B, a

Answer: a

o Watch Video Solution

37. The electron emitted in beta radiation originates

from


https://dl.doubtnut.com/l/_Otl2h4jlQAyd
https://dl.doubtnut.com/l/_0s4mq36i6yHu

A. inner orbits of atom

B. free electrons existing in the nuclei

C. decay of a neutron in a nuclei

D. photon escaping from the nucleus

Answer: c

° Watch Video Solution

38. Radioactive .3(7) Co is transformed into stable .gg

Ni by emitting two y-rays of energies

A. 1.33 MeV and 117 MeV in succession


https://dl.doubtnut.com/l/_0s4mq36i6yHu
https://dl.doubtnut.com/l/_G694p7W2WU4a

B. 117 MeV and 1.33 MeV in succession

C.1.37 MeV and 1.13 MeV in succession

D. 1.13 MeV and 1.37 MeV in succession

Answer: b

o Watch Video Solution

39. Complete the series . He — e~ + .5 Li +

A. neutrino
B. antineutrino

C. proton


https://dl.doubtnut.com/l/_G694p7W2WU4a
https://dl.doubtnut.com/l/_a0zqD5XAz1dM

D. neutron

Answer: B

o Watch Video Solution

40. A nucleus of Uz has a half life of 24.1 days. How

long a sample of Uz, will take to change to 90% of

U.’Bl.

A. 80 days

B. 40 days

C. 20 days

D. 10 days


https://dl.doubtnut.com/l/_a0zqD5XAz1dM
https://dl.doubtnut.com/l/_iP22dEPqB9Ze

Answer: A

° Watch Video Solution

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

A — B+ ., He*

B — C+ 2e”

Then.

A. A and C are isotopes
B. Aand C are isobars

C.B and C are isotopes


https://dl.doubtnut.com/l/_iP22dEPqB9Ze
https://dl.doubtnut.com/l/_GWaM5XI42mDU

D. A and B are isobars

Answer: A

° Watch Video Solution

42.The equation

AH*' —% He*™ +2e+ 26MeVrepresents
A. B-decay
B. y-decay
C. fusion

D. fission


https://dl.doubtnut.com/l/_GWaM5XI42mDU
https://dl.doubtnut.com/l/_WBAHvpUnxgMi

Answer: c

° Watch Video Solution

Nuclear Energy

1. Light energy emitted by star is due to

A. breaking of nuclei

B. joining of nuclei

C. burning of nuclei

D. reflection of solar light


https://dl.doubtnut.com/l/_WBAHvpUnxgMi
https://dl.doubtnut.com/l/_ea0QEYN4XxWU

Answer: b

° Watch Video Solution

2. ENERGY CONSERVATION IN NUCLEAR REACTION

A. mass only

B. energy only

C. momentum only

D. mass, energy and momentum

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ea0QEYN4XxWU
https://dl.doubtnut.com/l/_N16vCaH5Oyn8

3. which of the following are used as control rods in a

nuclear reactlon ?

A. cadmium

B. graphite

C. krypton

D. plutonium

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_N16vCaH5Oyn8
https://dl.doubtnut.com/l/_2o7RhfZaP5Fi

4. Fast neutrons can easily be slowed down by

A. the use of lead shielding

B. passing them through water

C. elastic collisions with heavy nuclei

D. applying a strong electric field

Answer: b

o Watch Video Solution

5. Which of the following equations pick out the

possible nuclear fusion reactions?


https://dl.doubtnut.com/l/_vkJdjBpxhOK6
https://dl.doubtnut.com/l/_ZewwpM1A2qgY

A.2CH+ . H— *C+43 MeV
B..22C + .1 H — 2> N+2Mev
CAHAN+.1H— 50+73Mev
D.IEC+.IN— ' Xe+ BSr+.Iln+.tn

+ 200 MeV

Answer: A

o Watch Video Solution

6. If 200MeV energy is released in the fission of a

single U3 nucleus, the number of fissions required


https://dl.doubtnut.com/l/_ZewwpM1A2qgY
https://dl.doubtnut.com/l/_wGeiqPyf6CJI

per second to produce 1 kilowatt power shall be
(Given leV = 1.6 x 10~ "°J).

A.3.125 x 10"

B.1.52 x 10°

C.3.125 x 10"

D.3.125 x 10

Answer: A

o Watch Video Solution

7.1n a nuclear fusion reaction, two nuclei, A & B, fuse

to produce a nucleus C , releasing an amount of


https://dl.doubtnut.com/l/_wGeiqPyf6CJI
https://dl.doubtnut.com/l/_e0lbjbfBVvjy

energy AFE in the process. If the mass defects of the
three nuclei are AMy, AMp & AM respectively ,
then which of the following relations holds ? Here, c
is the speed of light.

A AM, + AMp = AMys — AE /¢

B.AM, + AMp = AMy + AE /¢

C.AM, — AMp = AMy — AE/ ¢

D.AM,4 — AMg = AMy + AE /¢

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_e0lbjbfBVvjy

8. Mass numbers of the elements AB , C and D are
30,60,90 and 120 respectively. The specific binding
energy of them are 5 MeV, 8.5 MeV , 6 MeV and 7 MeV
respectively. Then, in which of the following
reaction/s energy is released ?

()D — 2B,(2)C — B+A,(3)B — 2A

A.only in (1)

B.in (2),(3)

C.in (1), (3)

D.in (1), (2) and (3)

Answer: A

| & - ]


https://dl.doubtnut.com/l/_FMgtuTYg6hxi

l W View Text Solution ]

9.The fission properties of .329 Pu are very similar to

those of .3‘;’5 U. The average energy released per

fission is 180 MeV. If all the atoms in 1 kg of pure

539 Pu undergo fission, then the total energy

released in MeV is
A. 4.53 x 10?6 MeVv
B. 2.21 x 10'* MeV
C.1 x 10" MeV

D. 6.33 x 10%* MeV

Answer: A


https://dl.doubtnut.com/l/_FMgtuTYg6hxi
https://dl.doubtnut.com/l/_B4XWSHw75s52

o Watch Video Solution

10. 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

Answer: B



https://dl.doubtnut.com/l/_B4XWSHw75s52
https://dl.doubtnut.com/l/_utqX82T2rQuF

l ®J Watch Video Solution J

Higher Order Thinking Skills

1. Sometimes a radioactive nucleus decays into a

nucleus which inself is radioactive . An example is :

half-life half-life
38Sulphur — IOl — 38 Ar (stable)
=2.48 =0.62

Assume that we start with 1000 88 nuclei at time t=0
. The number of 38Cl is of count zero at t=0 and will
again be zero at ¢ = oo . At what value of t, would

the number of counts be a maximum ?

A.165h

B.2.62 h


https://dl.doubtnut.com/l/_utqX82T2rQuF
https://dl.doubtnut.com/l/_oNyoTBnKASSd

C.324 h

D.395h

Answer: a

° Watch Video Solution

2. The deuteron is bound by nuclear forces just as H-
atom is made up of p and e bound by electrostatic
forces. If we consider the forces between neutron and
proton in deuteron as given in the form of a Coulomb

1 e?

2

force but with an effective charge e': F' =
471'80 r

estimate the value of (e’ /e) given that the following

binding energy of a deuteron is 2.2MeV.


https://dl.doubtnut.com/l/_oNyoTBnKASSd
https://dl.doubtnut.com/l/_5dk19nU5P22w

A.1.89

B.9.24

C.3.64

D.7.62

Answer: c

° Watch Video Solution

3. A fission reaction is given by
BOU - P Xe+ 4" Xe + 9 Sr + 2 + y, where
z and y are two particles. Considering .53° U to be at

rest, the kinetic energies of the products are denoted


https://dl.doubtnut.com/l/_5dk19nU5P22w
https://dl.doubtnut.com/l/_SoxUforLcszj

by K., Kg,, K,(2MeV) and K,(2MeV),
respectively. Let the binding energies per nucleon of
26U, 31" Xe and 3¢ Sr be 7.5MeV, 8.5MeV and
8.5MeV, respectively. Considering  different
conservation laws, the correct options (s) is (are)

A. x=n, y=n, K5,=129 MeV, Kx,=86 MeV

B. x=p, y=e ~ , Kg,;=129 MeV, Kx.=86 MeV

C. x=p, y=n, Kg:=129 MeV, Kx.=86 MeV

D. x=n, y=n, K¢,=86 MeV, Kx,=129 MeV

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_SoxUforLcszj
https://dl.doubtnut.com/l/_VbHr5eXTUcvI

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

reaction can be taken as
A H?*+ . {H? > {H?+n+3.17TMeV

A. 2.4 x 10° years

B.7.4 x 10* years

C.1.6 x 10° years

D.4.9 x 10 years

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_VbHr5eXTUcvI
https://dl.doubtnut.com/l/_7PKnC3LZ8C9O

5. Nuclei of a radioactive element A are being
produced at a constant rate a. The element has a
decay constant A . At time t=0, there are N, nuclei of

the element . The number N of nuclei of A at time t is

A. % la+ (o — NO)\)e_)‘t]

B. % la — (o — NO)\)e_)‘t]

CA[a — (a0 — NoA)e ]

D. [a — (NoA — oz)e_’\t]

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_7PKnC3LZ8C9O

6. If a = 2Ny, calculate the number of nuclei of A
after one half-life of A, and also the limiting value of
N as
5
A. 2N, §N0
B. 3Vy, 2Ny

C. 4Ny, 2N,

3
D. ENO, 2N0

Answer: d

o View Text Solution



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

7. The element curium .3&18 Cm has a mean life of
10"°s. Its primary decay modes are spontaneous
fission and a-decay, the former with a probability of
8 % and the later with a probability of 92 %, each
fission releases 200MeV of energy. The masses
involved in decay are as follows

268 Cm = 248.072220u,

it P, = 244.064100u  and .3 He = 4.002603u.
Calculate the power output from a sample of 10%° Cm

atoms. (lu = 931MeV/cz)

A.4.42 x 1073w

B.3.32 x 10 ° W


https://dl.doubtnut.com/l/_NHlcVWaN3qq1

C.4.42 x 107 °W

D.3.32 x 103w

Answer: b

o Watch Video Solution

8. The alongside is a plot of binding energy per
nucleon E, ,against the nuclear mass M,A,B,C,D,EF
correspond to different nuclei. Consider four
reactions.

()A+B — CH+e(ii)C — A+B+¢

(i)D+E — F+e(ivVF — D+ E+ewheree is the


https://dl.doubtnut.com/l/_NHlcVWaN3qq1
https://dl.doubtnut.com/l/_F1q8flctHqLq

energy released. In which reactions , is € positive?

&2

A. (i) and (iii)

B. (ii) and (iv)

C. (i)and (iii)

D. (i) and (iv)

Answer: D

o Watch Video Solution

Ncert Exemplar


https://dl.doubtnut.com/l/_F1q8flctHqLq

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 containers 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

number of the atoms of the material but their

average will be close to 5000


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

D. none of containers can have more than 5000

atoms.

Answer: C

° Watch Video Solution

2. The gravitational force between a H-atom and

another particle of mass m will be given by Newton's

M. m

rro

law: F' = G , where r is in km and

A M = mproton + Meelectron

B.M = Mproton + Melectron — (B=13.6 eV)

le vy

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


https://dl.doubtnut.com/l/_hrZCbOzBtqId
https://dl.doubtnut.com/l/_QwhPP9jqIaqR

4

D. M = Mproton T Melectron — c_2(|V|=magnitUde
of the potential energy of electron in the H-

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/_QwhPP9jqIaqR
https://dl.doubtnut.com/l/_N7PG4kQBZAj8

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

radioactivity

C. change for a-radioactivity but not for others

D. change for B-radioactivity but not for others

Answer: b

° View Text 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 8 — decay is 1

and that for a 8 decay is Q. If m, denotes the


https://dl.doubtnut.com/l/_N7PG4kQBZAj8
https://dl.doubtnut.com/l/_z3TLjfK3xtfO

mass of an electrons, then which of the following

statements is correct?

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

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

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

D.Q; = (M, — M, + 2m,)c’ and

Qs = (Mm - M, + 2me)c2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_z3TLjfK3xtfO

5. Tritium is an isotope of hydrogen whose nucleus
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 a 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


https://dl.doubtnut.com/l/_z3TLjfK3xtfO
https://dl.doubtnut.com/l/_iBUGz3qZxUWY

nucleus .

Answer: A

o View Text Solution

6. Heavy stable nuclei have more neutrons than

protons. This is because of the fact that

A. neutrons are heavier than protons .

B. electrostatic force between protons are

repulsive


https://dl.doubtnut.com/l/_iBUGz3qZxUWY
https://dl.doubtnut.com/l/_GKAfmaL8AtYV

C.neutrons decay into protons through beta

decay

D. nuclear forces between neutrons are weaker

than that between protons.

Answer: B

° Watch Video Solution

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


https://dl.doubtnut.com/l/_GKAfmaL8AtYV
https://dl.doubtnut.com/l/_zNz4KJuMarJZ

A. they will break up

B. elastic collision of neutrons with heavy nuclei

will not slow them down

C.the net weight of the reactor 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

Assertion And Reason


https://dl.doubtnut.com/l/_zNz4KJuMarJZ

1. Assertion: The whole mass of the atom s

concentrated in the nucleus.

Reason: The mass of a nucleus can be either less than

or more than the sum of the masses of nucleons

present in it.

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C.If assertion is true but reason is false .


https://dl.doubtnut.com/l/_jg7RXmHfEjfn

D. If both assertion and reason are false

Answer: c

o Watch Video Solution

2. Assertion : The radius of a nucleus determined by
electron scattering is found to be slightly different
from that determined by alpha particle scattering .

Reason : Electron scattering senses the charge
distribution of the nucleus whereas alpha and similar

particles sense the nuclear matter.


https://dl.doubtnut.com/l/_jg7RXmHfEjfn
https://dl.doubtnut.com/l/_sMnELFYz944w

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C.If assertion is true but reason is false .

D. If both assertion and reason are false

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_sMnELFYz944w

3. Assertion:Isotopes of an element can be separated

by using a mass spectrometer.

Reason: Separation of isotopes is possible because of

difference in electron number of isotopes .

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C. If assertion is true but reason is false .

D. If both assertion and reason are false


https://dl.doubtnut.com/l/_4cIFLfJDaKkJ

Answer: c

o View Text Solution

4. Assertion: When a nucleus is in an excited state, it
can make a transition to a lower energy state by the
emission of gamma rays .

Reason: These are energy levels for a nucleus just like

there are energy levels in atoms .

A.If both assertion and reason are true and

reason is the correct explanation of assertion .


https://dl.doubtnut.com/l/_4cIFLfJDaKkJ
https://dl.doubtnut.com/l/_DQxUrhA0KROY

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C.If assertion is true but reason is false .

D. If both assertion and reason are false

Answer: B

o Watch Video Solution

5. Assertion: Binding energy per nucleon is nearly
constant for element in the range A=30 to A=170.

Reason : The nuclear force between two nucleons


https://dl.doubtnut.com/l/_DQxUrhA0KROY
https://dl.doubtnut.com/l/_qfFNGKpFBnPc

falls rapidly to zero as their distance is more than a

few femtometres.

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C. If assertion is true but reason is false .

D. If both assertion and reason are false

Answer: A

o View Text Solution



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

6. Assertion: Nuclear force between neutron-neutron,

proton-neutron and proton-proton is approximately

the same

Reason : The nuclear force does not depend on the

electric charge

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C.If assertion is true but reason is false .


https://dl.doubtnut.com/l/_qfFNGKpFBnPc
https://dl.doubtnut.com/l/_vzAJXsunk8ic

D. If both assertion and reason are false

Answer: A

o Watch Video Solution

7. Assertion: A free neutron is unstable

Reason : Free neutron disintegrates into proton,

electron and an antineutrinoie.n - p+e~ +v

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of


https://dl.doubtnut.com/l/_vzAJXsunk8ic
https://dl.doubtnut.com/l/_q079e0XIsRea

assertion .

C. If assertion is true but reason is false .

D. If both assertion and reason are false

Answer: A

o Watch Video Solution

8. Assertion:The detection of neutrinos is extremely
difficult .
Reason : Neutrinos interact only very weakly with

matter.


https://dl.doubtnut.com/l/_q079e0XIsRea
https://dl.doubtnut.com/l/_TNP09wVD3MEF

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C.If assertion is true but reason is false .

D. If both assertion and reason are false

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_TNP09wVD3MEF

9. Assertion :An a-particle is emitted when uranium
238 decays into thorium
Reason : The decay of uranium 238 to thorium is
represented by .23 U — .23 Th + .; He. The helium
nuclei is called an alpha particle.
A.If both assertion and reason are true and
reason is the correct explanation of assertion .
B.If both assertion and reason are true but
reason is not the correct explanation of

assertion .

C.If assertion is true but reason is false .


https://dl.doubtnut.com/l/_LhbPc7tzvh3x

D. If both assertion and reason are false

Answer: A

o Watch Video Solution

10. Assertion: The mass of B-particles when they are
emitted is higher than the mass of electrons
obtained by other means.

Reason: (-particle and electron , both are similar

particles.

A.If both assertion and reason are true and

reason is the correct explanation of assertion .


https://dl.doubtnut.com/l/_LhbPc7tzvh3x
https://dl.doubtnut.com/l/_iWp2G3lfYNT1

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C. If assertion is true but reason is false .

D. If both assertion and reason are false

Answer: b

o View Text Solution

11. Assertion: Neutrons penetrate matter more readily
as compared to protons.

Reason: A neutron has no charge.


https://dl.doubtnut.com/l/_iWp2G3lfYNT1
https://dl.doubtnut.com/l/_N4VK419hdLmj

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C.If assertion is true but reason is false .

D. If both assertion and reason are false

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_N4VK419hdLmj

12. Assertion: There occurs a chain reaction when

uranium is bombarded with slow neutrons.

Reason: When uranium is bombarded with slow

neutrons more neutrons are produced

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C. If assertion is true but reason is false .

D. If both assertion and reason are false


https://dl.doubtnut.com/l/_D2HrGHZuMxLi

Answer: a

o Watch Video Solution

13. Assertion:Fusion of hydrogen nuclei into helium
nuclei is the source of energy of all stars.
Reason:In fusion heavier nuclei split to form lighter
nuclei.
A.If both assertion and reason are true and
reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of


https://dl.doubtnut.com/l/_D2HrGHZuMxLi
https://dl.doubtnut.com/l/_lfYeecBvbB51

assertion .

C. If assertion is true but reason is false .

D. If both assertion and reason are false

Answer: C

o Watch Video Solution

14. Assertion: Nuclear sources will give a million times
larger energy than conventional sources.
Reason: Nuclear energy sources are massive than

conventional energy sources.


https://dl.doubtnut.com/l/_lfYeecBvbB51
https://dl.doubtnut.com/l/_2x6AQRfUaxTI

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C.If assertion is true but reason is false.

D. If both assertion and reason are false

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_2x6AQRfUaxTI

15. Assertion: Naturally , thermonuclear fusion

reaction is not possible on earth.

Reason : For thermonuclear fusion to take place,

extreme condition of temperature and pressure are

required .

A.If both assertion and reason are true and

reason is the correct explanation of assertion .

B.If both assertion and reason are true but

reason is not the correct explanation of

assertion .

C. If assertion is true but reason is false .


https://dl.doubtnut.com/l/_phtKHCgcDHh4

D. If both assertion and reason are false

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_phtKHCgcDHh4

