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Problem Solution

1. Calculate distance of closet approach by an

a-particle of KE = 2.5MeV being scattered

by gold nucleus (Z = 79).


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qg7wPbckvZ5V

° Watch Video Solution

2. A particle of mass m, charge ¢ > 0 and
initial kinetic energy K is projected from
infinity towards a heavy nucleus of charge Q
assumed to have a fixed position.

If the aim is perfect, how close to the center of
the nucleus is the particle when it comes

instantaneously to rest ?

° Watch Video Solution



https://dl.doubtnut.com/l/_qg7wPbckvZ5V
https://dl.doubtnut.com/l/_YP62LPiMrah3
https://dl.doubtnut.com/l/_d3QzSNcPkBzT

3. For scattering by an inverse-square field
(such as that produced by a charged nucleus
in Rutherford's model) the relation between
impact parameter b and the scattering angle 0

is given by, the scattering angle for b = QOis

O Watch Video Solution

4. An electron in a hydrogen atom makes a
transition n; — ny, where n; and n, are
principle quantum numbers of the states .

Assume the Bohr's model to be valid , the


https://dl.doubtnut.com/l/_d3QzSNcPkBzT
https://dl.doubtnut.com/l/_iQtVrukQseHS

frequency of revolution in initial state is eight

times that of final state. The ratio n—1 IS
n2

° Watch Video Solution

5. Find the kinetic energy, potential energy and
total energy in

first and second orbit of hydrogen atom if
potential energy in first orbit is taken

to be zero.

° Watch Video Solution



https://dl.doubtnut.com/l/_iQtVrukQseHS
https://dl.doubtnut.com/l/_GsCMwgvauv7O
https://dl.doubtnut.com/l/_ZOUXxjiDQleS

6. A small particle of mass m moves in such a
way that the

potential energy U = ar’, where a is constant
and r is the distance of the

particle from the origin. Assuming Bhor model
of quantization of angular

momentum and circular orbits, find the radius

of nth allowed orbit.

o Watch Video Solution



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

7. Consider a hydrogen-like atom whose

energy in nth excited state is given by

13.6Z2

n —
n2

When this excited makes a transition from
excited state to ground state , most energetic
photons have energy

Enax = 52.224eV. and least energetic
photons have energy

Enin = 1.224eV

Find the atomic number of atom and the

initial state or excitation.

I o Watch Video Solution


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

8. A doubly ionized lithium atom is hydrogen
like with atomic number 3. Find the
wavelength of the radiation required to excite
the electron in Li* " from the first to the
third Bohr orbit (ionization energy of the

hydrogen atom equals 13.6 eV).

o Watch Video Solution



https://dl.doubtnut.com/l/_HisqPobEqpHX
https://dl.doubtnut.com/l/_7RJiQ4yfLpRq

9. A hydrogen like atom (atomic number 2) is
in a higher excited state of quantum number
n. The excited atom can make a transition to
the first excited state by successively emitting
two photons of energy 10.2 eV and 17.0 eV,
respectively. Alternatively, the atom from the
same excited state can make a transition to
the second excited state by successively
emitting two photons of energies 4.25 eV and
5.95 eV, respectively Determine the values of n

and Z. (lonization energy of H-atom = 13.6 eV)

° Watch Video Solution



https://dl.doubtnut.com/l/_EFQi3uTbQz2h

10. The wavelength of light from the spectral
emission line of sodium is 589 nm. Find the
kinetic energy at which

(i) an electron, and

(i) a neutron, would have the same de-Broglie

wavelength .

o Watch Video Solution



https://dl.doubtnut.com/l/_EFQi3uTbQz2h
https://dl.doubtnut.com/l/_DNSINkDK8OpH

1. A hydrogen atom in a state of binding
energy 0.85 eV makes a transition to a state of
excitation energy of 10.2 eV . Find the energy

and wavelength of photon emitted.

o Watch Video Solution

12. In the Rutherford’s nuclear model of the
atom, the nucleus (radius about 107 m) is
analogous to the sun about which the

electron move in orbit (radius 107 1% m) like


https://dl.doubtnut.com/l/_tStxEme1DTtP
https://dl.doubtnut.com/l/_yrSs5RU6usLK

the earth orbits around the sun. If the
dimensions of the solar system had the same
proportions as those of the atom, would the
earth be closer to or farther away from the
sun than actually it is? The radius of earth’s
orbit is about 1.5 x 10'! m. The radius of sun

is taken as 7 x 10° m.

o Watch Video Solution

13.In a geiger - marsden experiment. Find the

distance of closest approach to the nucleus of


https://dl.doubtnut.com/l/_yrSs5RU6usLK
https://dl.doubtnut.com/l/_10OF1pPaHZhN

a 77 me v - particle before it comes
momentarily to rest and reverses its direction.

(z for gold nucleus = 79) .

° Watch Video Solution

14. 1t is found experimentally that 13.6 eV
energy is required to separate a hydrogen
atom into a proton and an electron. Compute
the orbital radius and the velocity of the

electron in a hydrogen atom.

° Watch Video Solution



https://dl.doubtnut.com/l/_10OF1pPaHZhN
https://dl.doubtnut.com/l/_XrK1WXg34NPv

15. According to the classical electromagnetic
theory, calculate the initial frequency of the
light emitted by the electron revolving around

a proton in hydrogen atom.

o Watch Video Solution

16. A 10 kg satellite circles earth once every 2h
in an orbit having a radius of 8000km.
Assuming that Bohr's angular momentum

postulate applies to a satellite just as it does


https://dl.doubtnut.com/l/_XrK1WXg34NPv
https://dl.doubtnut.com/l/_0Le23pHjFFlA
https://dl.doubtnut.com/l/_6aYQwStj1Phw

to an electron in the hydrogen atom, then the

quantum number of the orbit of satellite is

° Watch Video Solution

1. Rutherford experiment suggested that the

size of the nucleus is about

A10 ¥ mto10 2 m

B.10 ™ mto 10 ¥ m


https://dl.doubtnut.com/l/_6aYQwStj1Phw
https://dl.doubtnut.com/l/_GDxBUetjhRLP

C.107"® mto 10 “m

D.10™® mto 10 % m

Answer: C

o Watch Video Solution

2. In the geiger -marsden scattering
experiment, in case of head- on collision the

impact parameter should be

A. Maximum


https://dl.doubtnut.com/l/_GDxBUetjhRLP
https://dl.doubtnut.com/l/_fMRQbznYJVQZ

B. minimum

C. infinite

D. zero

Answer: B

o Watch Video Solution

3. In the geiger -marsden scattering
experiment the number of scattered detected
are maximum and minimum at the scattering

angles respectively at


https://dl.doubtnut.com/l/_fMRQbznYJVQZ
https://dl.doubtnut.com/l/_5lxlOQhQ7uEb

A.0° and 180°

B.180° and 0°

C.90° and 180°

D.45° and 90°

Answer: A

o Watch Video Solution

4. The volume occupied by an atom is greater
than the volume of the nucleus by a factor of

about


https://dl.doubtnut.com/l/_5lxlOQhQ7uEb
https://dl.doubtnut.com/l/_X950ZQTfkZR3

A. 10

B. 10°

c.10%

D. 10'°

Answer: D

o Watch Video Solution

5. The graph of the total number of a-particles

scattered at different angles in a given interval


https://dl.doubtnut.com/l/_X950ZQTfkZR3
https://dl.doubtnut.com/l/_mm11CmCgwgA2

of time for «- particles scattering in the

geiger- marsden experiment is given by

A
In
1N
b

Answer: A


https://dl.doubtnut.com/l/_mm11CmCgwgA2

° Watch Video Solution

6. According to Bohr's principle , the relation
between principle quantum number (n) and

radius of orbit is

Answer: C


https://dl.doubtnut.com/l/_mm11CmCgwgA2
https://dl.doubtnut.com/l/_iUk5Zlo3aUz0

° Watch Video Solution

7. Find the longest and shortest wavelengths
in the Lyman

series for hydrogen. In what region of the
electromagnetic spectrum does each

series lie?

A. Ultraviolet

B. Infrared

C. Visible


https://dl.doubtnut.com/l/_iUk5Zlo3aUz0
https://dl.doubtnut.com/l/_gSByyM5dHgWd

D. X-ray

Answer: A

o Watch Video Solution

8.1n a p-n junction, depletion region contains

A. Lyman lines

B. Balmer lines

C. Paschan lines

D. All of the above


https://dl.doubtnut.com/l/_gSByyM5dHgWd
https://dl.doubtnut.com/l/_9Ad0BH1RF8rr

Answer: B

o Watch Video Solution

9. An electron in Bohr's hydrogen atom has an
energy of —3.4eV. The angular momentum of

the electron is

A
S 21
h
B. —
08
)
S o
3h
D. —

27


https://dl.doubtnut.com/l/_9Ad0BH1RF8rr
https://dl.doubtnut.com/l/_OdgfubdO9R99

Answer: B

o Watch Video Solution

10. If radius of second stationary orbit (in
Bohr's atom) is R then radius of third orbit will
be :

A. 3R

B.9R


https://dl.doubtnut.com/l/_OdgfubdO9R99
https://dl.doubtnut.com/l/_Ibx4uuFjYgxV

Answer: D

o Watch Video Solution

11. Find angular momentum of an electron
when it is in the second Bohr orbit of

hydrogen atom.

h
A —
s

h
B. —
vy
2
C. —
s

D. zero


https://dl.doubtnut.com/l/_Ibx4uuFjYgxV
https://dl.doubtnut.com/l/_hFamVTamLglz

Answer: A

o Watch Video Solution

12. the energy required to excite an electron in

hydrogen atom to its first excited state is

A. 13.6ev

B.12.1 ev

C.10.2 ev

D.51ev


https://dl.doubtnut.com/l/_hFamVTamLglz
https://dl.doubtnut.com/l/_5xUi5vHUjMZr

Answer: C

o Watch Video Solution

13. When electron jumps fromn =4 to n =1

orbit, we get

A. hydrogen atom

B. deuterium atom

C.singly ionized helium

D. doubly ionized lithium


https://dl.doubtnut.com/l/_5xUi5vHUjMZr
https://dl.doubtnut.com/l/_0tb9fhmnRnGH

Answer: D

o Watch Video Solution

14. When an electrons jumps from higher orbit
to the second orbit in He ™ ion, the radiation

emitted out will be in
(R=1.09x 10" "m™1)

A. Balmer series

B. Pacshen series

C. Bracket series


https://dl.doubtnut.com/l/_0tb9fhmnRnGH
https://dl.doubtnut.com/l/_oAhNf7KopTLU

D. Pfund series

Answer: B

° Watch Video Solution

15. The total energy of electron in the ground
state of hydrogen atom is —13.6eV . Find the
kinetic energy of and electron in the first

excited state.

A.3.4 ev


https://dl.doubtnut.com/l/_oAhNf7KopTLU
https://dl.doubtnut.com/l/_4Wn0diE8842c

B. 0.85 ev

C.1.7 ev

D.0.425 ev

Answer: B

o Watch Video Solution

16. The diagram shows the energy levels for an
electron in a certain atom. Which transition

shown represents the emission of a photon


https://dl.doubtnut.com/l/_4Wn0diE8842c
https://dl.doubtnut.com/l/_e36zBYZZJR1l

with the most energy

Al

B. IV

C.1

D. Il

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_e36zBYZZJR1l

17. The wavelengths involved in the spectrum
of deuterium (% D) are slightly different from
that of hydrogen spectrum because-
A. the size of the nuclei are different
B. the nuclear forces are different in two
cases

C.the masses of the two nuclei are

different


https://dl.doubtnut.com/l/_e36zBYZZJR1l
https://dl.doubtnut.com/l/_WdhMk8Pz7GnE

D. the attraction between electron and the

nucleus is different in the two cases

Answer: C

o Watch Video Solution

18. When a hydorgen atom is excited from

ground state to first excited state then:

n(n + 1)
2
n(n — 1)
2

A.

B.



https://dl.doubtnut.com/l/_WdhMk8Pz7GnE
https://dl.doubtnut.com/l/_SvV16zWbje8j

Answer: B

o Watch Video Solution

19. Which of the following is not correct about

bohr model of the hydrogen atom ?

A. The radius of nth orbit is proportional to


https://dl.doubtnut.com/l/_SvV16zWbje8j
https://dl.doubtnut.com/l/_dG4njuQv501h

B. The total energy of electron in nth orbit
is proportional to n

C.The angular momentum of an electron
in an orbit is an integral multiple of
h /2w

D. The magnitude of the potential energy
of an electron in any orbit is greater

than its kinetic

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_dG4njuQv501h

20. In the Bohr's model of a hydrogen atom,
the centripetal force is furnished by the
Coulomb attraction between the proton and
the electron. If a, is the radius of he ground
state orbit, m is the mass 1, is the charge non
electron and ¢; is the permittivity of free

space the speed of the electron is

A. Zero

A/ €oapm

‘ \/47T80a0m


https://dl.doubtnut.com/l/_dG4njuQv501h
https://dl.doubtnut.com/l/_zkyQPGtHMXp7

D \/ 4€0a0m

Answer: C

° Watch Video Solution

21. The Bohr model of atoms

A. assumed that the angular momentum of

electrons is quantized

B. uses Einstein's photoelectric equation


https://dl.doubtnut.com/l/_zkyQPGtHMXp7
https://dl.doubtnut.com/l/_P7vqGHHthuUr

C. predicts continuous emission spectra for

atoms

D. predicts the same emission spectra for

all types of atoms

Answer: A

o Watch Video Solution

22.Bohr's model of hydrogen atom.

A. accelerating electrons


https://dl.doubtnut.com/l/_P7vqGHHthuUr
https://dl.doubtnut.com/l/_T1SYU1dMkbf4

B. decelerating electrons

C. electrons going to higher kinetic energy

levels

D. trons going to lower momentum levels

Answer: D

o Watch Video Solution

23. Three photons coming from excited

atomic-hydrogen sample are picked up. Their


https://dl.doubtnut.com/l/_T1SYU1dMkbf4
https://dl.doubtnut.com/l/_GMfcsyfvNFsR

energies are 12.1eV, 10.2eV. And1.9eV. The

photons must come from

A.asingle atom

B. two atoms

C.three atoms

D. either two atoms or three atoms

Answer: D

o Watch Video Solution



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

24. Whenever a hydrogen atom emitsa photon

in the Balmer series .

A. it need not emit any more photon

B.it may emit another photon in the

Paschen senes

C.it must emit another photon in the

Lyman series

D.it may emit another photon in the

Balmer senes


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

Answer: C

° Watch Video Solution

25. If wavelength of photon emitted due to
transition of an electron from the third orbit
to the first orbit in a hydrogen atom is A then
the wavelength of photon emitted due to
transition of an electron from the forth orbit

to the second orbit will be

AvxX —


https://dl.doubtnut.com/l/_TefAckQnxsdq
https://dl.doubtnut.com/l/_R0m38t0p11L0

Answer: C

o Watch Video Solution

26. When a hydrogen atom is raised from the

ground state to an excited state

A. Both KE and PE increase


https://dl.doubtnut.com/l/_R0m38t0p11L0
https://dl.doubtnut.com/l/_ofTd5mQtTi11

B. Both KE and PE decrease

C. PE increase and KE decrease

D. PE decrease and KE increase

Answer: C

o Watch Video Solution

27. Consider a spectral line resulting n = 5 to
n = 1, in the atom and loss given below. The

shortest wavelength is produced by


https://dl.doubtnut.com/l/_ofTd5mQtTi11
https://dl.doubtnut.com/l/_rpC6BHvjU2Fz

A. helium atom

B. deuterium atom

C.singly ionized helium

D. ten times ionized sodium atom

Answer: D

o Watch Video Solution

28. In which of the following systems will be
the radius of the first orbit (n =1) be

minimum ?


https://dl.doubtnut.com/l/_rpC6BHvjU2Fz
https://dl.doubtnut.com/l/_DGRefZ8pMBpW

A. Doubly ionized lithium

B. Singly ionized helium

C. Deuterium atom

D. Hydrogen atom

Answer: A

o Watch Video Solution

29. If the radius of an orbit is 7 and the
velocity of electron in it is v , then the

frequency of electron in the orbit will be


https://dl.doubtnut.com/l/_DGRefZ8pMBpW
https://dl.doubtnut.com/l/_nTgWEleBonOE

A. 21rv

Answer: D

o Watch Video Solution

30. As the n (number of orbit) increases, the

difference of energy between the consecutive

energy levels



https://dl.doubtnut.com/l/_nTgWEleBonOE
https://dl.doubtnut.com/l/_H9h41krOBuFQ

A. decreases

B. increases

C. first decreases and then increases

D. remains the same

Answer: A

o Watch Video Solution

31. In which of the following transitions will

the wavelength be minimum ?


https://dl.doubtnut.com/l/_H9h41krOBuFQ
https://dl.doubtnut.com/l/_VqrKMpWh7JPc

A.n=5to n-4

B.n=4ton=3

C.n=3ton=2
D.n=2ton=1
Answer: D

o Watch Video Solution

32. Which of the following parameters are the
same for all hydrogen like atoms and ions in

their ground state?


https://dl.doubtnut.com/l/_VqrKMpWh7JPc
https://dl.doubtnut.com/l/_1cu1QlSrkux6

A. Radius of the orbit

B. Speed of the electron

C. Energy of the atom

D. Orbital angular momentum of the

electron

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1cu1QlSrkux6

33. The angular momentum of an electron in a
hydrogen atom is proportional to (when n is

principle quantum number)

INTNG

B.1/r

C.r

D. r2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_8lqv6gMOkrut

34. The electron in a hydrogen atom makes a

transition from an excited state to the ground

state. Which of the following satatement is

true?

A.lts kinetic energy increases and its

potential and total energies decrease.

B. Its kinetic energy decreases, potential

energy increases, and its total energy

remain the same.


https://dl.doubtnut.com/l/_xbKuzl18sh2e

C.Its kinetic and total energies decrease

and its potential energy increases

D. Its kinetic, potential and total energies

decrease

Answer: A

o Watch Video Solution

35.1n a hydrogen atom, the radius of n'" bohr
orbit is r,. The graph between log (r,/7r1)

and logn will be


https://dl.doubtnut.com/l/_xbKuzl18sh2e
https://dl.doubtnut.com/l/_PTp34Qa4Eqpz

.
.
.

B.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_PTp34Qa4Eqpz

36. How many waves will be made by an

electron in the hydrogen atom if it is present

in the 5th Bohr Orbit?

A. infinite

B.3

C.6

D. 15

Answer: A

I o Watch Video Solution


https://dl.doubtnut.com/l/_PTp34Qa4Eqpz
https://dl.doubtnut.com/l/_FOpt1VEe7Cwq

37. An electron in the ground state of
hydrogen atom is revolving in anticlockwise
direction in circular orbit of radius R. The
orbital magnetic dipole moment of the

electron will be

eh

" dmm

eh

2Tm
eh?

dm
e’h

" dmm



https://dl.doubtnut.com/l/_FOpt1VEe7Cwq
https://dl.doubtnut.com/l/_gwTfQTBWBL8l

Answer: A

o Watch Video Solution

38. when an electron falls from a higher

energy to a lower energy level the difference

in the energies appears in the form of

A. Electromagnetic radiation only

B. Thermal radiation only

C. Both Electromagnetic and Thermal radia-

tions


https://dl.doubtnut.com/l/_gwTfQTBWBL8l
https://dl.doubtnut.com/l/_PeoCbhynZiHT

D. None of these

Answer: A

° Watch Video Solution

39. The de- broglie wavelength of an electron

in the first bohr orbit is

A. equal to one-fourth the circumference of

the first orbit


https://dl.doubtnut.com/l/_PeoCbhynZiHT
https://dl.doubtnut.com/l/_R9254DaxzIlU

B. equal to half the circumference of first

orbit

C. equal to twice the circumference of first

orbit

D. equal to the circumference of the first

orbit

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_R9254DaxzIlU

40. Bohr's basic idea of discrete energy levels
in atoms and the process of emission of
photons from the higher levels to lower levels
was experimentally confirmed by experiments

performed by

A. Michelson-Morley

B. Milikan

C. Joule

D. Frank and Hertz

Answer: D


https://dl.doubtnut.com/l/_IHavT1aGmPmm

o Watch Video Solution

41. From quantisation of angular momentum

one gets for hydrogen atom, the radius of the

2 2
n'h orbit as r,, = n N Ameo
Me 27 e?

For a hydrogen like atom of atomic number Z,

A. the radius the first orbit will be the same

B. r,, will be greater for larger 'Z' values

C. rpwill be smaller for larger 'Z' values

D. None of these


https://dl.doubtnut.com/l/_IHavT1aGmPmm
https://dl.doubtnut.com/l/_sTgW1xoSO6Uj

Answer: C

o Watch Video Solution

42. the excitation energy of lyman last lines is

A. The same as ionization energy

B. The same as the last absorption line is

Lyman series

C.Both 1and 2

D. Different from 1 and 2


https://dl.doubtnut.com/l/_sTgW1xoSO6Uj
https://dl.doubtnut.com/l/_QP5ym3RjhQYP

Answer: C

o Watch Video Solution

43. The change in orbital angular momentum
corresponding to an electron transition inside

a hydrogen atom can be-


https://dl.doubtnut.com/l/_QP5ym3RjhQYP
https://dl.doubtnut.com/l/_3XVWUazFOAwB

A. Balmer series

B. Lyman series

C. Paschen series

D. Brackett series

Answer: B

o Watch Video Solution

44, The minimum magnetic dipole moment of

electron in hydrogen atom is


https://dl.doubtnut.com/l/_3XVWUazFOAwB
https://dl.doubtnut.com/l/_Ypagws9lJH1K

Answer: B

° Watch Video Solution

45. Total energy of the electron in hydrogen

atom above 0 eV leads to


https://dl.doubtnut.com/l/_Ypagws9lJH1K
https://dl.doubtnut.com/l/_eji0AWDHFglK

A. Continuation of energy states

B. Large number of discrete ionised states

C. Balmer series

D. Paschen series

Answer: A

o Watch Video Solution

46. An ionized H-molecule consists of an

electron and two protons. The protons are


https://dl.doubtnut.com/l/_eji0AWDHFglK
https://dl.doubtnut.com/l/_TFN9enbYMefF

separated by a small distance of the order of

angstrom. In the ground state,

A.b'and 'd' are true

B.a' and 'b' are true

C.a' and 'c' are true

D.b'and 'c' are true

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_TFN9enbYMefF

47. Consider aiming a beam of free electons
towards free protons. When they scatter, an
electron and a proton cannot combine to
produce a H-atom, because of
A.Both 'a"and 'c' are true
B. Both 'a’ and 'b' are true

C.Both 'c' and 'd' are true

D. Both 'b' and 'd' are true

Answer: B

I ° Wiak hh \tAAA CAaliikianm



https://dl.doubtnut.com/l/_r11AAMkrxKPp

VVCILLIL VI INAGINIE L J

48. The simple Bohr model is not applicable to

He* atom because

A.both 'a' and 'b' are true

B. both 'b' and 'c' are true

C.Both 'c' and 'd' are true

D. both 'a' and 'd' are true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_r11AAMkrxKPp
https://dl.doubtnut.com/l/_aj2PBnZ4r7qL

49. When a hydrogen atom is raised from the

ground state to an excited state

A. Both a&b are true

B. Both b&c are true

C.Both c&d are true

D. Both b&d are true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_aj2PBnZ4r7qL
https://dl.doubtnut.com/l/_8jIxMYcUz3Ei

50. The simple Bohr model is not applicable to

He* atom because

A. Both a&b are true

B. Both c&d are true

C. Both a&c are true

D. Both b&d are true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_H7KCl7RYaSd2
https://dl.doubtnut.com/l/_KLgN6UUwyHRV

51. Check the corretness of the following
statement about the Bohr model of hydrogen
atom:

(i) The acceleration of the electron in n = 2
orbit is more than that in n = 1 orbit.

(i) The angular momentum of the electron in
n = 2 orbit is more than that in n = 1 orbit.
(iii) The KFE of the electron in n = 2 orbit is

more than that in n = 1 orbit.

A. All the statements are correct

B. Only (i) and (ii) are correct


https://dl.doubtnut.com/l/_KLgN6UUwyHRV

C. Only (ii) and (iii) are correct

D. Only (iii) and (i) are correct

Answer: C

° Watch Video Solution

1. Thickness of the foil of gold used in a-

particle scattering experiment is


https://dl.doubtnut.com/l/_KLgN6UUwyHRV
https://dl.doubtnut.com/l/_9lih3uvCPEuH

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9lih3uvCPEuH

2. Statement-l : In Rutherford's gold foil
experiment, very few a-particles are deflected
back.

Because

Statement-ll : Nucleus present inside the atom

is heavy.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of ‘A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A


https://dl.doubtnut.com/l/_70SwxMqDk82E

C.'A'is true and 'R' is false

D. A is false and 'R' is true

Answer: B

o Watch Video Solution

3. In scattering experiment, find the distance
of closest approach, if a 6MeVa — partic <

is used


https://dl.doubtnut.com/l/_70SwxMqDk82E
https://dl.doubtnut.com/l/_gIEt4NsjEQiF

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_gIEt4NsjEQiF

4, Rutherford experiment suggested that the

size of the nucleus is about

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of ‘A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: B



https://dl.doubtnut.com/l/_uo6kRQwd3Fzf

| QP Watch Video Solution

5. When an electron of the hydrogen atom

jumps from a higher to lower energy state

then which is not true ?

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false


https://dl.doubtnut.com/l/_uo6kRQwd3Fzf
https://dl.doubtnut.com/l/_zoAxydVxBbA4

D.'A'is false and 'R' is true

Answer: B

° Watch Video Solution

6. According the classical theory of

Rutherford's model, the path of elelctron will

be

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.


https://dl.doubtnut.com/l/_zoAxydVxBbA4
https://dl.doubtnut.com/l/_UKei7QE15OIZ

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: B

o Watch Video Solution

7. (A) hydrogen atom consists of only one
electron but its emission spectrum has many

lines.


https://dl.doubtnut.com/l/_UKei7QE15OIZ
https://dl.doubtnut.com/l/_1Iy1ZtpmZTPg

(R) only lyman series is found in the

absorption spectrum of hydrogen atom

whereas in the emission spectrum, all the

series are found.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true


https://dl.doubtnut.com/l/_1Iy1ZtpmZTPg

Answer: B

° Watch Video Solution

8. Assertion : It is essential that all the lines
available in the emission sprectrum will also
be available in the absorption spectrum..

Reason : The spectrum of hydrogen atom is

only absorption sprectrum .

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.


https://dl.doubtnut.com/l/_1Iy1ZtpmZTPg
https://dl.doubtnut.com/l/_PmII7wt2kt0I

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: C

o Watch Video Solution

9. Name the material used for

heating element of a room heater.


https://dl.doubtnut.com/l/_PmII7wt2kt0I
https://dl.doubtnut.com/l/_E7W8SO6bUntK

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_E7W8SO6bUntK

10. (A) for the scattering of a- particles at
large angles, only the necleus of the atom is
responsible.
nucleus is very heavy in comparison to
electrons.

A.Both 'A' and 'R' are true and 'R' is the

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

correct explanation of ‘A

C.'A'is true and 'R' is false


https://dl.doubtnut.com/l/_VcmJn7DfXckz

D.'A'is false and 'R' is true

Answer: B

° Watch Video Solution

11. Statement-1: Between any two given energy
levels, the number of abosrption transitionsis
always less than the number of emission
transitions.

and

Statement-2 : Absorption transitions starts


https://dl.doubtnut.com/l/_VcmJn7DfXckz
https://dl.doubtnut.com/l/_01k20kY5j6oa

from the lowest energy level only and may end
at any higher energy level. But emission
transitions may start from any higher energy
level and end at any energy level below it.
A.Both 'A' and 'R' are true and 'R' is the
correct explanation of 'A.
B. Both ‘A" and 'R' are true and 'R' is not the
correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true


https://dl.doubtnut.com/l/_01k20kY5j6oa

Answer: A

o Watch Video Solution

12. Balmer series lies in which region of

electromagnetic spectrum

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A


https://dl.doubtnut.com/l/_01k20kY5j6oa
https://dl.doubtnut.com/l/_LlWoeRJ7Ffez

C.'A'is true and 'R' is false

D. A is false and 'R' is true

Answer: A

o Watch Video Solution

13. (A) bohr's postulate states that the
electrons, in stationary orbits around the
nucleus do not radiate :

(R) according to classical physics, all moving

electron radiate.


https://dl.doubtnut.com/l/_LlWoeRJ7Ffez
https://dl.doubtnut.com/l/_u38GvoshsKvi

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_u38GvoshsKvi

14. (A) electrons int the atom are held due to

coulomb forces.

(R) the atom is stable only because the

centripetal force due to coulomb's law is

balanced by the centrifugal force .

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false


https://dl.doubtnut.com/l/_PmMGvdnf1GBA

D.'A'is false and 'R' is true

Answer: C

o Watch Video Solution

15.In Bohr model of the hydrogen atom, let R,v
and E represent the radius of the orbit, speed
of the electron and the total energy
respectively. Which of the following quantities
are directly proportional to the quantum

number n?


https://dl.doubtnut.com/l/_PmMGvdnf1GBA
https://dl.doubtnut.com/l/_JQ54cif1rd6r

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_JQ54cif1rd6r

16. The lines in Balmer series have their

wavelengths lying between

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of ‘A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: A



https://dl.doubtnut.com/l/_cFq2B2moH3N5

| QP Watch Video Solution

17. Assertion: Magnetic force between two
short magnets, when they are co-axial follows
inverse square law of distance.

Reason: The magnetic forces between two
poles do not follow inverse square law of

distance.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.


https://dl.doubtnut.com/l/_cFq2B2moH3N5
https://dl.doubtnut.com/l/_cKEE9wunhQIP

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: D

o Watch Video Solution

18. The energy of a photon of wavelength A is


https://dl.doubtnut.com/l/_cKEE9wunhQIP
https://dl.doubtnut.com/l/_2pne2m0U9wJh

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2pne2m0U9wJh

19. (A) bohr model can not be extended to two

or more electron atoms.

(R) each electron in the atom interacts not

only with the positively charged nueleus but

also with all other electrons.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false


https://dl.doubtnut.com/l/_vdKJiKx6RxKD

D.'A'is false and 'R' is true

Answer: A

° Watch Video Solution

20. (A) large angle of scattering of alpha
particles led to the discovery of atomic
nucleus.

(R) entire positive charge of atom s

concentrated in the central core.


https://dl.doubtnut.com/l/_vdKJiKx6RxKD
https://dl.doubtnut.com/l/_vNbBiKkbYWXI

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: A

o Watch Video Solution



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

21. (A) the trajetory traced by an incident
particle depends on the impact parameter of
collision.

(R) the impact parameter is the perpendicular
distance of the initial velocity vector of the
incident particle from the centre of the target

nucleus.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.


https://dl.doubtnut.com/l/_XTlgv7d3GJZV

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: B

o Watch Video Solution

22. Thickness of the foil of gold used in a-

particle scattering experiment is


https://dl.doubtnut.com/l/_XTlgv7d3GJZV
https://dl.doubtnut.com/l/_vftsTHhf5uWb

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_vftsTHhf5uWb

23. In scattering experiment, find the distance

of closest approach, if a 6 MeVa — partic <

is used

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true


https://dl.doubtnut.com/l/_wYqrGW4rxMqJ

Answer: A

o Watch Video Solution

24. According the classical theory of

Rutherford's model, the path of elelctron will

be

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A


https://dl.doubtnut.com/l/_wYqrGW4rxMqJ
https://dl.doubtnut.com/l/_ZLETQtRUtot8

C.'A'is true and 'R' is false

D. A is false and 'R' is true

Answer: B

o Watch Video Solution

25. When an electron of the hydrogen atom
jumps from a higher to lower energy state

then which is not true ?


https://dl.doubtnut.com/l/_ZLETQtRUtot8
https://dl.doubtnut.com/l/_yFiRk56RCTbf

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_yFiRk56RCTbf

26. (A) hydrogen atom consists of only one
electron but its emission spectrum has many
lines.

(R) only lyman series is found in the
absorption spectrum of hydrogen atom
whereas in the emission spectrum, all the

series are found.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.


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

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: B

o Watch Video Solution

27. (A) for the scattering of «- particles at
large angles, only the necleus of the atom is

responsible.


https://dl.doubtnut.com/l/_uLGyUtdDVBin
https://dl.doubtnut.com/l/_du17ihjKNSMK

nucleus is very heavy in comparison to
electrons.
A.Both 'A' and 'R' are true and 'R' is the
correct explanation of 'A.
B.Both 'A' and 'R' are true and 'R' is not the
correct explanation of ‘A
C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_du17ihjKNSMK

28. Statement-1 : Between any two given
energy levels, the number of abosrption
transitionsis always less than the number of
emission transitions.

and

Statement-2 : Absorption transitions starts
from the lowest energy level only and may end
at any higher energy level. But emission
transitions may start from any higher energy

level and end at any energy level below it.


https://dl.doubtnut.com/l/_du17ihjKNSMK
https://dl.doubtnut.com/l/_I37t1BnlMfYJ

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_I37t1BnlMfYJ

29. (A) atoms of each element are stable and

emit characteristic spectrum.

(R) the spectrum provides useful information

about the atomic structure.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of ‘A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true


https://dl.doubtnut.com/l/_a58islYfHTLi

Answer: B

o Watch Video Solution

30. (A) most of the mass of the atom is
concentrated in its nucleus.
(R) all alpha particles striking a gold sheet are

scattered in different directions.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.


https://dl.doubtnut.com/l/_a58islYfHTLi
https://dl.doubtnut.com/l/_pjLI3gj023AD

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: C

o Watch Video Solution

31. (A) bohr's third postulaate states that the
stationary orbits are those for which the

angular momentum is some integral multiple


https://dl.doubtnut.com/l/_pjLI3gj023AD
https://dl.doubtnut.com/l/_JhFcjKgSBmna

of i
27

(R) linear momentum of the electron in the

atom is quantised.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D. A is false and 'R' is true

Answer: C



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

\ ° Watch Video Solution

32. (A) the total energy of an electron
revolving in any stationary orbit is negative.
(R) energy can have positive or negative
values.
A.Both 'A' and 'R' are true and 'R' is the
correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A


https://dl.doubtnut.com/l/_JhFcjKgSBmna
https://dl.doubtnut.com/l/_LXTGnL4bnSWJ

C.'A'is true and 'R' is false

D. A is false and 'R' is true

Answer: B

o Watch Video Solution

33. (A) in the experiment of alpha particle
scattering, extremely thin gold foils are
preferred over other metals.

(R)gold is a ductile material.


https://dl.doubtnut.com/l/_LXTGnL4bnSWJ
https://dl.doubtnut.com/l/_tcooNGS7OFaT

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_tcooNGS7OFaT

34. (A) in alpha particle scattering number of
alpha paritcle undergoing head on collision is
small.
(R) small fraction of the number of incident
particles rebound back.

A.Both 'A' and 'R' are true and 'R' is the

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

correct explanation of ‘A

C.'A'is true and 'R' is false


https://dl.doubtnut.com/l/_niZq7ymlw9l4

D.'A'is false and 'R' is true

Answer: B

° Watch Video Solution

35. (A) electrons int the atom are held due to
coulomb forces.

(R) the atom is stable only because the
centripetal force due to coulomb's law is

balanced by the centrifugal force .


https://dl.doubtnut.com/l/_niZq7ymlw9l4
https://dl.doubtnut.com/l/_FEo51oMjSQeL

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_FEo51oMjSQeL

36. (A) according to classical electromagnetic
theory an accelerated particle continuously
emits radiation.

(R) according to classical theory, the proposed
path of an electron in Rutherford atom model

will be parabolic.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of ‘A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A


https://dl.doubtnut.com/l/_CB0tOuIiNUUZ

C.'A'is true and 'R' is false

D. A is false and 'R' is true

Answer: C

o Watch Video Solution

37. Assertion : A laser beam of 0.2 watt power
can drill holes through a metal sheet whereas
a 1000 watt torch light cannot

Reason The frequency of laser light


https://dl.doubtnut.com/l/_CB0tOuIiNUUZ
https://dl.doubtnut.com/l/_BTJlymh8eyWv

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BTJlymh8eyWv

38. Assertion (A) : LASER is used to measure

distant object as moon.

Reason (R) : They are highly coherent source

of light.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of ‘A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true


https://dl.doubtnut.com/l/_xJHDIkr3Wn1k

Answer: A

o Watch Video Solution

39. Assertion In He-Nelaser, population
inversion takes place between energy levels of
neon atoms.

Reason Helium atoms have a metastable

energy level.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.


https://dl.doubtnut.com/l/_xJHDIkr3Wn1k
https://dl.doubtnut.com/l/_PTQlhdGX6ZqH

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: A

o Watch Video Solution

40. Assertion : Crystalline solids can

Xrays to diffract.

cause


https://dl.doubtnut.com/l/_PTQlhdGX6ZqH
https://dl.doubtnut.com/l/_fDgXkntYSv6Q

Reason : Interatomic distance in crystalline

solids is of the order of 0.1 nm.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fDgXkntYSv6Q

41. A: In B-decay an electron is emitted by the
nucleus
R: Electrons are not present inside the
nucleus.
A.Both 'A' and 'R' are true and 'R' is the
correct explanation of ‘A.
B. Both 'A' and 'R' are true and 'R’ is not the

correct explanation of ‘A

C.'A'is true and 'R' is false


https://dl.doubtnut.com/l/_fDgXkntYSv6Q
https://dl.doubtnut.com/l/_7kl8EeQnFKR4

D.'A'is false and 'R' is true

Answer: C

° Watch Video Solution

42. Assertion : X-ray astronomy is possible only
from satellites orbiting the carth.
Eliciency of X-rays tclescope is large as

compared to any other telescope. Reason


https://dl.doubtnut.com/l/_7kl8EeQnFKR4
https://dl.doubtnut.com/l/_hynETPehRyq3

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_hynETPehRyq3

43, According to Bohr's atomic model

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D.'A'is false and 'R' is true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_WWOJks5faM1l

44, Assertion : Total energy of electron in an

hydrogen atom is negative.

Reason : It is bourided to the nucleus.

A.Both 'A' and 'R' are true and 'R' is the

correct explanation of 'A.

B. Both 'A' and 'R' are true and 'R' is not the

correct explanation of ‘A

C.'A'is true and 'R' is false

D. A is false and 'R' is true


https://dl.doubtnut.com/l/_WWOJks5faM1l
https://dl.doubtnut.com/l/_lBk0uuruPTyU

Answer: A

o Watch Video Solution

1. In a geiger - marsden experiment. Find the

distance of closest approach to the nucleus of
a 77 me v - particle before it comes
momentarily to rest and reverses its direction.

(z for gold nucleus =79) .


https://dl.doubtnut.com/l/_lBk0uuruPTyU
https://dl.doubtnut.com/l/_QMCuSnOKgKsD

A.10 fm

B.20 fm

C.30 fm

D.40 fm

Answer: C

° Watch Video Solution

2. Thickness of the foil of gold used in a-

particle scattering experiment is


https://dl.doubtnut.com/l/_QMCuSnOKgKsD
https://dl.doubtnut.com/l/_yoozkXLCHSeg

A. 15

B.30

C.10

D. 20

Answer: A

° Watch Video Solution

3. In Rutherford's experiment, number of

particles scattered at 90° angel are x per


https://dl.doubtnut.com/l/_yoozkXLCHSeg
https://dl.doubtnut.com/l/_e2siCaZN0g6q

second. Number particles scattered per

second at angle 60° is

A. 56

B. 112

C.60

D. 120

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_e2siCaZN0g6q

4.If an electron in hydrogen atom jumps from
third orbit to second orbit, the Wavelength of

the emitted radiation is given by (c is speed of

light )
R
AN = —
A 6
36
B\ = —
SR
§)
C.A=—
R
SR
D.A = —
A 36
Answer: B

I ° Wiadk hh \AAaA CAaliikianm


https://dl.doubtnut.com/l/_32JOLO1lAkuo
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5. An alpha nucleus of energy Emv2

bomobards a heavy nuclear target of charge
Ze. Then the distance of closest approach for

the alpha nucleus will be proportional to


https://dl.doubtnut.com/l/_32JOLO1lAkuo
https://dl.doubtnut.com/l/_whMpLKi5NDMy

Answer: D

o Watch Video Solution

6. In Rutherford's a particle cexperiment with
thin gold faill, 8100 scattered a-particles per
unit ara per unit area per minute were
observed at an anle of 60° . Find the number
of scattered aparticles pr unit area per minut

e at and angle of 120°

A.100


https://dl.doubtnut.com/l/_whMpLKi5NDMy
https://dl.doubtnut.com/l/_q3M1ZjDfMPI5

B. 2025

C. 32400

D. 900

Answer: D

o Watch Video Solution

7. An alpha particle of energy 5 MeV is
scattered through 180° by a fixed uranium
nucleus. The distance of closest approach is of

the order of


https://dl.doubtnut.com/l/_q3M1ZjDfMPI5
https://dl.doubtnut.com/l/_UsUKyKoggIXz

A 1A°

B.10 '° cm

C.10 2 em

D.10 ' em

Answer: C

° Watch Video Solution

8. If the electron in an hydrogen atom jumps

from an orbit with level ny = 3 to an orbit


https://dl.doubtnut.com/l/_UsUKyKoggIXz
https://dl.doubtnut.com/l/_5uyn0hAwY2Y0

with level n; = 2, the emitted rediation has a

wavelength given by

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5uyn0hAwY2Y0

9. The ratio of the largest to shortest

wavelength in Balmer series of hydrogen

spectra is

A. 25/9

B.17/6

C.9/5

D. 5/4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Jvx5eLUUXMcu

10. An electron in a hydrogen atom makes a
trsnsition ny — ny where n; and ny are
principal quantum numbers of the two states.
Assume the Bohr model to be valid. The time
period of the electron in the initial state is
eight times that in the final state. The possible

values of n; and n, are

A8:1

B.4:1

C.2:1


https://dl.doubtnut.com/l/_LLI1VV5kCsdr

D.1:2

Answer: C

° Watch Video Solution

1. Light from balmer series of hydrogen is
able to eject photoelectron from a metal.
What can be the maximum work function of

the metal?

A. 3.3 x 10" HZ


https://dl.doubtnut.com/l/_LLI1VV5kCsdr
https://dl.doubtnut.com/l/_5S2GN8iIlmd4

B. 2.5 x 10'° Hz

C.4.6 x 10™ Hz

D.8.2 x 10 HzZ

Answer: A

o Watch Video Solution

12. A hydrogen atom emits a photon
corresponding to an electron transition from
n=5 to n=1. The recoil speed of hydrogen atom

is almost (mass of proton = 1.6 x 1027 kg).


https://dl.doubtnut.com/l/_5S2GN8iIlmd4
https://dl.doubtnut.com/l/_SmGCAAr9cb7x

A. 10* m/s
B.2 x 10" 2 m/s
C.4m/s

D.8 x 102 m/s

Answer: C

o Watch Video Solution

13. when an electron jumps from the fourth

orbit to the second orbit, one gets the


https://dl.doubtnut.com/l/_SmGCAAr9cb7x
https://dl.doubtnut.com/l/_UoTZXbeMzO2E

A. 5,099 cm !
B.20,497 cm !
C. 40, 994cm !

D. 81,988 cm !

Answer: D

o Watch Video Solution

14. If the radius of the first Bohr orbit of the H

atom is r then for the Li® T ion it will be:


https://dl.doubtnut.com/l/_UoTZXbeMzO2E
https://dl.doubtnut.com/l/_5oud6Lc1PDCy

A. 150a,

B. \/mao

ao

v/ 150

ao
150

C.

Answer: D

o Watch Video Solution

15. The wavelength of first member of Balmer

series in hydrogen spectrum is A. Calculate the


https://dl.doubtnut.com/l/_5oud6Lc1PDCy
https://dl.doubtnut.com/l/_WwFD3m4pSnAS

wavelength of first member of Lyman series in

the same spectrum

A. 1215 A

B. 4862 A

C. 6050

D. data given is insufficient to calculate the

value

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_WwFD3m4pSnAS
https://dl.doubtnut.com/l/_U6mhJ3mC04WE

16. A hydrogen like atom (atomic number Z) is
in a higher excited state of quantum number
n. The excited atom can make a transition to
the first excited state by successively emitting
two photons of energy 10.2 eV and 17.0 eV,
respectively. Alternatively, the atom from the
same excited state can make a transition to
the second excited state by successively
emitting two photons of energies 4.25 eV and
5.95 eV, respectively Determine the values of n

and Z. (lonization energy of H-atom = 13.6 eV)


https://dl.doubtnut.com/l/_U6mhJ3mC04WE

A.n=6andz=3

B.n=3andz=6

C.n=8andz=4

D.n=4andz=8

Answer: A

o Watch Video Solution

17. Electrons from n = 2 to n=1 in hydrogen

atom is made to fall on a metal surface with


https://dl.doubtnut.com/l/_U6mhJ3mC04WE
https://dl.doubtnut.com/l/_suJexYHRqjLB

work function 1.2ev. The maximum velocity of
photo electrons emitted is nearly equal to

A.6 x 10° m/s

B.3 x 10° m/s

C.2 x 10° m/s

D. 18 x 10° m/s

Answer: D

o Watch Video Solution



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

18. Let v; be the frequency of the series limit
of the Lyman series, v, be the frequency of the
first line of the Lyman series, and v3 be the
frequency of the series limit of the Balmer
series. Then

A. 9110y = U3

B. ¥y — 1 = U3

C.2¢03 = 91 + 9

D. 9, + 9y = O

Answer: A


https://dl.doubtnut.com/l/_S39c3h3PWMla

° Watch Video Solution

19. The transition from the state
n=4 to n=3 in a hydrogen like atom
results in ultraviolet radiation Infrared
radiation will be obtained in the transition

from

A3 — 2

B.4 — 2

C.5 — 4


https://dl.doubtnut.com/l/_S39c3h3PWMla
https://dl.doubtnut.com/l/_e4I9uoPEZkEq

D.2 — 1

Answer: C

o Watch Video Solution

20. Energy required for the electron excitation

in Li ™7 from the first to the third Bohr orbit

A.363 eV

B.108.8 eV


https://dl.doubtnut.com/l/_e4I9uoPEZkEq
https://dl.doubtnut.com/l/_9wgbiFsaVokl

C.1224 eV

D.121 eV

Answer: B

° Watch Video Solution

21. What would be maximum wavelength for

Brackett series of hydrogen-spectrum?

A.T4583A°

B.22790A°


https://dl.doubtnut.com/l/_9wgbiFsaVokl
https://dl.doubtnut.com/l/_vNuhdhVLzijx

C.40519A°

D.18753A°

Answer: C

° Watch Video Solution

22. What would be the radius of second orbit

of He " ion?

A.1.058A°

B.3.023A4°


https://dl.doubtnut.com/l/_vNuhdhVLzijx
https://dl.doubtnut.com/l/_lezPkKczOPd2

C.2.068A°

D.4.458A°

Answer: A

° Watch Video Solution

23. The wavelength of Lymen series for first

number is

4 % 1.097 x 10°
A. 3

3
B m

4 % 1.09 x 107



https://dl.doubtnut.com/l/_lezPkKczOPd2
https://dl.doubtnut.com/l/_APet5rZ2T5y9

4
C m

3% 1.097 x 107

3 7

Answer: C

° Watch Video Solution

24. The principal quantum number, n describes

Apxn

8 1
X

C.,uocn2


https://dl.doubtnut.com/l/_APet5rZ2T5y9
https://dl.doubtnut.com/l/_8oIkPvddrwIk

D.pu o< —

Answer: A

o Watch Video Solution

25. What is ratio of Bohr magneton to the

nuclear magneton?



https://dl.doubtnut.com/l/_8oIkPvddrwIk
https://dl.doubtnut.com/l/_pfpFVXheUfak

Answer: A

° Watch Video Solution

26. Out of the following which one is not a
possible energy for a photon to be emitted by
hydrogen atom according to bohr's atomic

model ?

A. 0.65e V


https://dl.doubtnut.com/l/_pfpFVXheUfak
https://dl.doubtnut.com/l/_I1CgY541rHVv

B. 1.9eV

C.1M1eVv

D.13.6 eV

Answer: C

o Watch Video Solution

27. lonization potential of hydrogen atom is
13.6eV. Hydrogen atoms in the ground state
are excited by monochromatic radiation of

photon energy 12.1eV. According to Bohr's


https://dl.doubtnut.com/l/_I1CgY541rHVv
https://dl.doubtnut.com/l/_qnoI6SB78gyn

theory the spectral lines emitted by hydrogen

will be:

A. One

B. Two

C.Three

D. Four

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qnoI6SB78gyn

28. A hydrogen atom initially in the ground

level absorbs a photon and is excited ton = 4

level then the wavelength of photon is

A.970 A®

B.1210A4°

C.3644A°

D. 4560A°

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_WKTZNw1fjQxp

29. The speed of the electron in a hydrogen

atom in the n =3 level is

A 6.2 x 10°ms !

B.3.7 x 10°ms !

C.7.3 x 10°m !

D.1.6 x 10°ms !

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_lrgpOiX3OZcx
https://dl.doubtnut.com/l/_V6XpKrFAVM5o

30. Hydrogen atom in ground state is excited
by a monochromatic radiation of A = 975A .
Number of spectral lines in the results
spectrum emitted will be

A3

B.2

C.6

D.10

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_V6XpKrFAVM5o

31. In the spectrum of hydrogen atom, the
ratio of the longest wavelength in Lyman
series to the longest wavelength in the Balmer

series is:

N @

o
O Ol N [\
| | \]|o1 01|\]

Answer: B



https://dl.doubtnut.com/l/_V6XpKrFAVM5o
https://dl.doubtnut.com/l/_B41hVRxPRqPv

\ o Watch Video Solution

32. Given the value of Rydberg constant is
10°m ~ !, the wave number of the last line of

the Balmer series in hydrogen spectrum will
be

A.0.25 x 10"m !

B.2.5 x 10'm ™!

C.0.025 x 10*m !

D.0.5 x 10"m 1


https://dl.doubtnut.com/l/_B41hVRxPRqPv
https://dl.doubtnut.com/l/_bDvqwZSbLyxS

Answer: A

o Watch Video Solution

33. When an a- particle of mass m moving with
velocity bombards on a heavy nucleus of
charge Ze its distance of closest approach

from the nucleus depends on m as


https://dl.doubtnut.com/l/_bDvqwZSbLyxS
https://dl.doubtnut.com/l/_B4GZDLByh40h

D. ——

Jm

Answer: C

o Watch Video Solution

34.The ratio of wavelengths of the last line of

Balmer series and the last line of Lyman series

is

A. 0.5

B.2


https://dl.doubtnut.com/l/_B4GZDLByh40h
https://dl.doubtnut.com/l/_DhUmi8c8G7LB

C.1

D. 4

Answer: D

° Watch Video Solution

35. The ratio of kinetic energy to the total
energy of an electron in a Bohr orbit of the

hydrogen atom, is

Al:1


https://dl.doubtnut.com/l/_DhUmi8c8G7LB
https://dl.doubtnut.com/l/_78S4P3xNVCrI

B.1: — 1

Cl: —2
D.2: — 1
Answer: B

o Watch Video Solution

Exercise lii

1. An a-particle of energy 4 Me V is scattered

by gold foil (Z = 79) .Calculate the maximum


https://dl.doubtnut.com/l/_78S4P3xNVCrI
https://dl.doubtnut.com/l/_Z644ZcJK8hSZ

volume in which positive charge of the atom is

likely to be concentrated.

A. 3.3 x 10403

B.7.7 x 10403

C.5.5 x 10~ 40m3

D.11 x 10 %Om3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Z644ZcJK8hSZ

2. Calculate the impact parameter of a 5 MeV
particle scattered by 90° when it approaches
a gold nucleus.

A 15.27210 " m

B.23.23 x 10~ m

C.2.27 x 10~ “m

D.77.2 x 10 “m

Answer: C

o Watch Video Solution



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

3. Two electrons are revolving around a

nucleus at distances 'r' and '4r' ratio of their

periods is

Al:4

B.4:1

C.8:1

D.1:8

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_wD9Lkw6I4vUX

4. When an electron jumps from a level n = 4
ton = 1, the momentum of the recoiled
hydrogen atom will be

A.6.5 x 10 ?"Kgms ~*

B.12.75 x 10~ Ykgms !

C.13.6 x 10 2"kgms ~*

D. Zero

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_x6mg4n6Q4vg9

5. The energy change is greatest for a

hydrogen atom when its state changes from

An=2ton=1

B.n=3ton=2

C.n=4ton=3

D.n=5ton=4

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_iBWIUDstFDKa
https://dl.doubtnut.com/l/_LpiPeXH16A5d

6. As the electron in the Bohr orbit is

hydrogen atom passes from state n = 2 to
n = 1,the KE(K) and PE(U) change as

A. K two-fold, U also two-fold

B. K four-fold, U also four-fold

C. K four-fold, U two-fold

D. K two-fold, U four-fold

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_LpiPeXH16A5d
https://dl.doubtnut.com/l/_iQZhCiFZdTDz

7. The energy of an electron in excited
hydrogen atom is -3.4 eV . Then, according to
Bohr's therory, the angular momentum of the
electron of the electron is

A.2.1x 10

B.3 x 10

C.2 x 103

D.0.5 x 1034

Answer: A

o Watch Video Solution



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

8. The wavelength of first line of lyman series
for hydrogen is 1216 A the wavelength of the
first line of this series for a ten times ionized

sodium atom will be

A.0.14°

B.1000A°

C.100A4°

D.10A4°

Answer: D


https://dl.doubtnut.com/l/_iQZhCiFZdTDz
https://dl.doubtnut.com/l/_Q2yRo74BFCkC

° Watch Video Solution

9. The ionisation potential of hydrogen atom
is 13.6eV. The energy required to remove an

electron in the n = 2 state of the hydrogen
atom is

A.19 eV

B.23 eV

C.34 eV

D. 6.8 eV


https://dl.doubtnut.com/l/_Q2yRo74BFCkC
https://dl.doubtnut.com/l/_PnDaDefdDOAP

Answer: A

o Watch Video Solution

10. The radius of the Bohr orbit in the ground
state of hydrogen atom is 0.5A. The radius of
the orbit of the electron in the third exicted

state of He ™ will be

A8 A°
B.4A°

C.0.5A4°


https://dl.doubtnut.com/l/_PnDaDefdDOAP
https://dl.doubtnut.com/l/_1eP1pQitVIlF

D.0.25A4°

Answer: B

o Watch Video Solution

11. The potential energy of an electron in the

fifth orbit of hydrogen atom is

A. 0.54 eV

B. — 0.54 eV

C.1.08 eV


https://dl.doubtnut.com/l/_1eP1pQitVIlF
https://dl.doubtnut.com/l/_xVIuO6wgcJKK

D. — 1.08 eV

Answer: D

° Watch Video Solution

12. If R is the Rydberg constant for hydrogen,
then the wave number of the first line in the

Lyman series is

A.R/2

B. 2R


https://dl.doubtnut.com/l/_xVIuO6wgcJKK
https://dl.doubtnut.com/l/_ZrfpL3hNH35c

C.R/4

D.3R/4

Answer: D

o Watch Video Solution

13. If A; and X\, are the wavelengths of the
first members of the Lyman and Paschen series

respectively, then Aq: As is

A 1:3


https://dl.doubtnut.com/l/_ZrfpL3hNH35c
https://dl.doubtnut.com/l/_t3Fl71Y2Ynyz

B.1:30

C.7:50

D.7:108

Answer: D

o Watch Video Solution

14. The ratio of maximum to minimum possible
radiation energy Bohr's hypothetical hydrogen

atom is equal to


https://dl.doubtnut.com/l/_t3Fl71Y2Ynyz
https://dl.doubtnut.com/l/_b7YQTDlIXYxH

A2

B.4

C.4/3

D.3/2

Answer: C

° Watch Video Solution

15. The shortest wavelength of Balmer series

of H-atom is


https://dl.doubtnut.com/l/_b7YQTDlIXYxH
https://dl.doubtnut.com/l/_CEqs1bGLMk1p

A.RC

B.4RC

C.4/RC

D.RC/4

Answer: D

o Watch Video Solution

16. Given mass number of gold = 197, Density
of gold = 19.7gem ~°. The radius of the gold

atom is approximately:


https://dl.doubtnut.com/l/_CEqs1bGLMk1p
https://dl.doubtnut.com/l/_9WO2JFfMCaBo

A 1.5 %10 8m

B.1.5 X 10 ?m

C.1.5 x 10 1%m

D.1.5 x 10 2 m

Answer: C

o Watch Video Solution

17. Transition between three energy energy
levels in a particular atom give rise to three

Spectral line of wevelength , in increasing


https://dl.doubtnut.com/l/_9WO2JFfMCaBo
https://dl.doubtnut.com/l/_SVGgGSW4Uja5

magnitudes. A1, Ay and A3. Which one of the

following equations correctly ralates Aq, Ay

and \3?
A1 = Ay — A3
)\1:)\3—)\2
1 B 1 N 1
AL A A
1 B 1 N 1
X A N
A1 = Ay — X3
B.A\1 = A3 — X\
c 1 B 1+1
1 Ay A3
1 1 1
D. — = — +



https://dl.doubtnut.com/l/_SVGgGSW4Uja5

Answer: C

o Watch Video Solution

18. An electron in a hydrogen atom makes a
transition from ny — ns. If the time period of
electron in the initial state is eight times that

in the final state then Find the ratio k3
2

A.n1 :4,n2 = 2
B. 14 =8,n2 =2

C.ny :8,n2 =2


https://dl.doubtnut.com/l/_SVGgGSW4Uja5
https://dl.doubtnut.com/l/_WbqRRN3X7ct5

D. ny =6,n2 =2

Answer: A

o Watch Video Solution

19. An electron revolving in an orbit of radius
0.5A in a hydrogen atom executes per secon.
The magnetic momentum of electron due to

its orbital motion will be

A 1.256 x 1072 A m?


https://dl.doubtnut.com/l/_WbqRRN3X7ct5
https://dl.doubtnut.com/l/_3AbIplCr6TMS

B.653 x 1020 A m?

C.107% A m?

D.256 x 1026 A m?

Answer: A

o Watch Video Solution

20. The radius of second Bohrs orbit of

Hydrogen atom is:

A 6.62 x 10%°


https://dl.doubtnut.com/l/_3AbIplCr6TMS
https://dl.doubtnut.com/l/_aUg3bfXJraiE

B. 100

C. 1000

D. 1

Answer: A

o Watch Video Solution

21. If one were to apply Bohr model to a
particle of mass 'm’ and charge 'q’ moving

in a plane under the influence of a mgentic


https://dl.doubtnut.com/l/_aUg3bfXJraiE
https://dl.doubtnut.com/l/_bC9dJcMEadc1

filed "B’, the energy of the cahrged particle in

the n'” level will be :-
hqaB
A.n (i)
mwm
hqB
Bn(L)
8mTm
hqB
C. | —
(27rm)

5 hqB
"\ 2rm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_bC9dJcMEadc1

22. In hydrogen spectrum, the shortest
wavelength in Balmer series is the A. The

shortest wavelength in the Brackett series will
be

A. 2\

B. 4\

C.9\

D. 16\

Answer: B

‘ o Wiak hh \tAAA CAaliikianm



https://dl.doubtnut.com/l/_Kl4Sx49FNH1M
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23. If a charged particle is moving in a plane
perpendicular to a uniform magnetic field with
a time period T Then

A.n’

B.n

c.n®/?

D.nl/2

Answer: D

| s |


https://dl.doubtnut.com/l/_Kl4Sx49FNH1M
https://dl.doubtnut.com/l/_oLL0kpFSgpr8

| ¥ Watch Video Solution

24. Condiser 3rd orbit of He™ (Helium), using
non-relativistic approach, the speed of
electron in this orbit will be (given
K =9 x 10° constant, Z=2 and h (Planck's
constant )=6.6 x 1034 — s)

A.0.73 x 10° m/s

B.3.0 x 10° m/s

C.2.92 x 10% m/s

D. 1.46 x 10% m/s


https://dl.doubtnut.com/l/_oLL0kpFSgpr8
https://dl.doubtnut.com/l/_ZHcsRkdRIKLF

Answer: D

o Watch Video Solution

25. Identify A and B:

r"f \"‘m C}hml.ﬁ.———-—-—bm B
/ Anhydrous AICl  Conc. HCI

A. B' will be minimum and in C' maximum

B. A will be maximum and in B' minimum

C. A will be minimum and in B' maximum

D. C' will be minimum and in B' maximum


https://dl.doubtnut.com/l/_ZHcsRkdRIKLF
https://dl.doubtnut.com/l/_CdopOQDtxDUg

Answer: B

o Watch Video Solution

1. Calculate the impact parameter of 5.0 MeV «

-particle scattered by 10° when it approaches

a gold nuclcus (Z = 79).

° Watch Video Solution



https://dl.doubtnut.com/l/_CdopOQDtxDUg
https://dl.doubtnut.com/l/_wwKkjR9faG7m
https://dl.doubtnut.com/l/_wsWzSjPfdYND

2. A projectile of mass m, charge Z, initial
speed v and impact parameter b is scattered
by a heavy nucleus of charge Z. Use angular
momentum and energy conservation to obtain
a formula connecting the minimum distance
(s) of the projectile form the nucleus to these
parameters. Show that for b = 0, s reduces to

the closest distance of approach ry.

o Watch Video Solution



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

3. For scattering by an inverse-square field
(such as that produced by a charged nucleus
in Rutherford's model) the relation between
impact parameter b and the scattering angle 6

is given by, the scattering angle forb = O is

o Watch Video Solution

4. For scattering by an .inverse square. field
(such as that produced by a charged nucleus

in Rutherford.s model), the relation between


https://dl.doubtnut.com/l/_eOw2qIMBHjDh
https://dl.doubtnut.com/l/_8AgLMSY0Ewjb

impact parameter b and the scattering angle

is given by,
Ze? cot 0 /2
41eg (%m'v2>

For a given imapct parameter b, does the

angle of deflection increase or decrease with

increase in energy ?

o Watch Video Solution

5. For scattering by an inverse square field
(such as that produced by a charged nucleus

in Rutherford's model), the relation between


https://dl.doubtnut.com/l/_8AgLMSY0Ewjb
https://dl.doubtnut.com/l/_mkIuhUvk5qMK

impact parameter b and the scattering angle

is given by,
Ze? cot 0 /2
41eg (%m'v2>

What is the impact parameter at which the

scattering angle is 90° for Z = 79 and initial

energy equal to 10MeV ?

o Watch Video Solution

6. For scattering by an .inverse square. field
(such as that produced by a charged nucleus

in Rutherford.s model), the relation between


https://dl.doubtnut.com/l/_mkIuhUvk5qMK
https://dl.doubtnut.com/l/_GlUsaC3wiXks

impact parameter b and the scattering angle

is given by,
Ze? cot 0 /2
41eg (%m'zﬂ)

Why is it that the mass of the nucleus does

not enter the formula above but its charge

does ?

o Watch Video Solution

7. For scattering by an .inverse square. field
(such as that produced by a charged nucleus

in Rutherford.s model), the relation between


https://dl.doubtnut.com/l/_GlUsaC3wiXks
https://dl.doubtnut.com/l/_aMbLmfm49Dt2

impact parameter b and the scattering angle

is given by,
Ze? cot 0 /2
41eg (%m'v2>

For a given energy of the projectile, does the

scattering angle increase or decrease with dec

rease in impact parameter ?

o Watch Video Solution

8. An electron in a hydrogen atom makes a
transition n; — ny where n; and n, are

principle quantum numbers of the states .


https://dl.doubtnut.com/l/_aMbLmfm49Dt2
https://dl.doubtnut.com/l/_kWH98YePkFjR

Assume the Bohr's model to be valid , the
frequency of revolution in initial state is eight

times that of final state. The ratio n—1 IS
n2

° Watch Video Solution

9.Find the kinetic energy, potential energy and
total energy in

first and second orbit of hydrogen atom if
potential energy in first orbit is taken

to be zero.

° Watch Video Solution



https://dl.doubtnut.com/l/_kWH98YePkFjR
https://dl.doubtnut.com/l/_htEv5OSQKIcw

10. A small particle of mass m moves in such a
way that the

potential energy U = ar?, where a is constant
and r is the distance of the

particle from the origin. Assuming Bhor model
of quantization of angular

momentum and circular orbits, find the radius

of nth allowed orbit.

° Watch Video Solution



https://dl.doubtnut.com/l/_htEv5OSQKIcw
https://dl.doubtnut.com/l/_7DhVcYYtPztj

1. Consider a hydrogen-like atom whose

energy in nth excited state is given by

13.6Z2

n —
n2

When this excited makes a transition from
excited state to ground state , most energetic
photons have energy

Enax = 52.224eV. and least energetic
photons have energy

Enin = 1.224eV

Find the atomic number of atom and the

initial state or excitation.

I o Watch Video Solution


https://dl.doubtnut.com/l/_CnRcjFPEX7AU

12. A hydrogen like atom (atomic number Z) is
in a higher excited state of quantum number
n. This excited atom can make a transition to
the first excited state by successively emitting
two photons of energies 10.20 and 17.00eV
respectively. Alternatively, the atom from the
same axcited state can make a transition to
the second excited state by successively
emitting two photons of energy 4.25eV and
5.95eV respectively. Determine the values of n

and Z


https://dl.doubtnut.com/l/_CnRcjFPEX7AU
https://dl.doubtnut.com/l/_SJHyIBFibmdv

(ionisation energy of hydrogen atom = 13.6eV)

.Given answer = n + Z.

° Watch Video Solution

13. A doubly ionized lithium atom is hydrogen
like with atomic number 3. Find the
wavelength of the radiation required to excite
the electron in Lit " from the first to the
third Bohr orbit (ionization energy of the

hydrogen atom equals 13.6 eV).

° Watch Video Solution



https://dl.doubtnut.com/l/_SJHyIBFibmdv
https://dl.doubtnut.com/l/_csdLnUwMvlxT

14. A hydrogen atom in a state of binding
energy 0.85 eV makes a transition to a state of
excitation energy of 10.2 eV . Find the energy

and wavelength of photon emitted.

o Watch Video Solution

15. A hydrogen atom in a state of binding
energy 0.85 eV makes a transition to a state of
excitation energy of 10.2 eV . Find the energy

and wavelength of photon emitted.


https://dl.doubtnut.com/l/_csdLnUwMvlxT
https://dl.doubtnut.com/l/_GDSBWB5469RG
https://dl.doubtnut.com/l/_U5ih30dTd8SO

o Watch Video Solution

16. A hydrogen atom in a state of binding
energy 0.85 eV makes a transition to a state of
excitation energy of 10.2 eV . Find the energy

and wavelength of photon emitted.

o Watch Video Solution

17. The wavelength of light from the spectral

emission line of sodium is 589 nm. Find the


https://dl.doubtnut.com/l/_U5ih30dTd8SO
https://dl.doubtnut.com/l/_qlLc5QsD1AJH
https://dl.doubtnut.com/l/_nWZVK4sj9Odu

kinetic energy at which
(i) an electron, and
(i) a neutron, would have the same de-Broglie

wavelength .

° Watch Video Solution

18. The wavelength of light from the spectral
emission line of sodium is 589 nm. Find the
kinetic energy at which

(i) an electron, and


https://dl.doubtnut.com/l/_nWZVK4sj9Odu
https://dl.doubtnut.com/l/_2GHKMeMzcyzu

(i) a neutron, would have the same de-Broglie

wavelength .

o Watch Video Solution

19. In the Rutherford’s nuclear model of the
atom, the nucleus (radius about 107! m) is
analogous to the sun about which the
electron move in orbit (radius 1071 m) like
the earth orbits around the sun. If the
dimensions of the solar system had the same

proportions as those of the atom, would the


https://dl.doubtnut.com/l/_2GHKMeMzcyzu
https://dl.doubtnut.com/l/_iNkYameU4TU9

earth be closer to or farther away from the
sun than actually it is? The radius of earth’s
orbit is about 1.5 x 10'* m. The radius of sun

is taken as 7 x 10° m.

o Watch Video Solution

20.In a geiger - marsden experiment. Find the
distance of closest approach to the nucleus of
a 77 me v - particle before it comes
momentarily to rest and reverses its direction.

(z for gold nucleus =79) .

| e |


https://dl.doubtnut.com/l/_iNkYameU4TU9
https://dl.doubtnut.com/l/_IYfNjIdSHqSU

& Wwatch Video Solution I

21. It is found experimentally that 13.6 eV
energy is required to separate a hydrogen
atom into a proton and an electron. Compute
the orbital radius and the velocity of the

electron in a hydrogen atom.

° Watch Video Solution

22. According to the classical electromagnetic

theory, calculate the initial frequency of the


https://dl.doubtnut.com/l/_IYfNjIdSHqSU
https://dl.doubtnut.com/l/_mu30nOnTyLdl
https://dl.doubtnut.com/l/_8gtMrnldiL9n

light emitted by the electron revolving around

a proton in hydrogen atom.

° Watch Video Solution

23. A 10 kg satellite circles earth once every 2h
in an orbit having a radius of 8000km.
Assuming that Bohr's angular momentum
postulate applies to a satellite just as it does
to an electron in the hydrogen atom, then the

quantum number of the orbit of satellite is

° Watch Video Solution



https://dl.doubtnut.com/l/_8gtMrnldiL9n
https://dl.doubtnut.com/l/_ZZt0ub4SBIZ1

24. Using the Rydberg formula, calculate the
wavelengths of the first four spectral lines in

the Lyman series of the hydrogen spectrum.

o Watch Video Solution

1. According to Bohr's principle , the relation
between principle quantum number (n) and

radius of orbit is


https://dl.doubtnut.com/l/_ZZt0ub4SBIZ1
https://dl.doubtnut.com/l/_jqcsmPgrswra
https://dl.doubtnut.com/l/_NWSE3wTiFy6L

A ro—

B. ran

C.ran

D.ra—

Answer: C

o Watch Video Solution

2. The diagram shows the energy levels for an
electron in a certain atom. Which transition

shown represents the emission of a photon


https://dl.doubtnut.com/l/_NWSE3wTiFy6L
https://dl.doubtnut.com/l/_lTzxrF10uHfB

with the most energy

Al

B.IV

C.1

D. Il

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lTzxrF10uHfB

3. The wavelengths involved in the spectrum of
deuterium (% D) are slightly different from
that of hydrogen spectrum because-
A. the size of the nuclei are different
B.the nuclear forces are different in two
cases

C.the masses of the two nuclei are

different


https://dl.doubtnut.com/l/_lTzxrF10uHfB
https://dl.doubtnut.com/l/_Ohwk7QBAlQyW

D. the attraction between electron and the

nucleus is different in the two cases

Answer: C

o Watch Video Solution

4. Hydrogen atom does not emit X-rays

because

A.its energy levels are too close to each

other


https://dl.doubtnut.com/l/_Ohwk7QBAlQyW
https://dl.doubtnut.com/l/_FkESeJgPknht

B. its energy levels are too far apart

C. it has a very small mass

D. it has a single electron

Answer: A

o Watch Video Solution

5. Atomic hydrogen is excited from the
grounds state to the n'" state. The number of

lines in the emission spectrum will be:


https://dl.doubtnut.com/l/_FkESeJgPknht
https://dl.doubtnut.com/l/_l0uPF1wcHyVY

Answer: B

o Watch Video Solution

6. Which of the following is not correct about

bohr model of the hydrogen atom ?


https://dl.doubtnut.com/l/_l0uPF1wcHyVY
https://dl.doubtnut.com/l/_R5V82QFA2u1X

A. The radius of nth orbit is proportional to

B. The total energy of electron in nth orbit
is proportional to n

C.The angular momentum of an electron
in an orbit is an integral multiple of
h /2w

D. The magnitude of the potential energy
of an electron in any orbit is greater

than its kinetic energy


https://dl.doubtnut.com/l/_R5V82QFA2u1X

Answer: B

o Watch Video Solution

7. Which of the following transitions gives

photon of maximum energy

A.n=1to n=2

B. n=2 to n=1

C.n=2 to n=6

D. n=6 to n=2


https://dl.doubtnut.com/l/_R5V82QFA2u1X
https://dl.doubtnut.com/l/_kPlkYetejVc0

Answer: B

o Watch Video Solution

8. The Bohr model of atoms

A. assumes that the angular momentum of

electrons is quantized

B. uses Einstein.s photoelectric equation

C. predicts continuous emission spectra for

atoms


https://dl.doubtnut.com/l/_kPlkYetejVc0
https://dl.doubtnut.com/l/_BlowFpjLBMXa

D. predicts the same emission spectra for

all types of atoms

Answer: A

o Watch Video Solution

9. Bohr's model of hydrogen atom.

A. accelerating electrons

B. decelerating electrons


https://dl.doubtnut.com/l/_BlowFpjLBMXa
https://dl.doubtnut.com/l/_9V9rmi5uVtmK

C. electrons going to higher kinetic energy

levels

D. electrons going to lower momentum

levels

Answer: D

o Watch Video Solution

10. Three photons coming from excited

atomic-hydrogen sample are picked up. Their


https://dl.doubtnut.com/l/_9V9rmi5uVtmK
https://dl.doubtnut.com/l/_hpCWPwjUUIzo

energies are 12.1eV, 10.2eV. And1.9eV. The

photons must come from

A.asingle atom

B. two atoms

C.three atoms

D. either two atoms or three atoms

Answer: D

o Watch Video Solution



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

11. Whenever a hydrogen atom emitsa photon

in the Balmer series .

A. it need not emit any more photon

B.it may emit another photon in the

Paschen series

C.it must emit another photon in the

Lyman series

D.it may emit another photon in the

Balmer series


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

Answer: C

o Watch Video Solution

12. When a hydrogen atom is raised from the

ground state to an excited state

A. both KE and PE increase

B. both KE and PE decrease

C. PE increase and KE decrease

D. PE decrease and KE increase


https://dl.doubtnut.com/l/_kQVOkFPZxUuw
https://dl.doubtnut.com/l/_LunIN6cP8iZB

Answer: C

o Watch Video Solution

13. Consider a spectral line resulting from the

transition n =5 to n =1, in the atoms and ions

given below. The shortest wavelength is

produced by

A. helium atom

B. deuterium atom

C.singly ionized helium


https://dl.doubtnut.com/l/_LunIN6cP8iZB
https://dl.doubtnut.com/l/_iQs4BUlhDLox

D. ten times ionized sodium atom

Answer: D

° Watch Video Solution

14. In which of the following systems will be
the radius of the first orbit (n =1) be
minimum ?

A. Doubly ionized lithium

B. Singly ionized helium


https://dl.doubtnut.com/l/_iQs4BUlhDLox
https://dl.doubtnut.com/l/_wjTwZOYMkBNh

C. Deuterium atom

D. Hydrogen atom

Answer: A

o Watch Video Solution

15. If the radius of an orbit is r and the velocity
of electron in it is v , then the frequency of

electron in the orbit will be

A 2 rv


https://dl.doubtnut.com/l/_wjTwZOYMkBNh
https://dl.doubtnut.com/l/_wiyWMy6hU06f

Answer: D

o Watch Video Solution

16. As the n (humber of orbit) increases, the

difference of energy between the consecutive

energy levels



https://dl.doubtnut.com/l/_wiyWMy6hU06f
https://dl.doubtnut.com/l/_cVNHxtwPlxjK

A. decreases

B. increases

C. first decreases and then increases

D. remains the same

Answer: A

o Watch Video Solution

17. Which of the following parameters are the
same for all hydrogen like atoms and ions in

their ground state?


https://dl.doubtnut.com/l/_cVNHxtwPlxjK
https://dl.doubtnut.com/l/_sRRosa0Qc7te

A. Radians of the orbit

B. Speed of the electron

C. Energy of the atom

D. Orbital angular momentum of the

electron

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_sRRosa0Qc7te

18. The electron in a hydrogen atom makes a

transition from an excited state to the ground

state. Which of the following satatement is

true?

A.lts kinetic energy increases and its

potential and total energies decrease.

B. Its kinetic energy decreases, potential

energy increases, and its total energy

remain the same.


https://dl.doubtnut.com/l/_mjAla1M1rxcY

C.Its kinetic and total energies decrease

and its potential energy increases

D. Its kinetic, potential and total energies

decrease

Answer: A

o Watch Video Solution

19. The angular momentum of an electron in a
hydrogen atom is proportional to (when n is

principle quantum number)


https://dl.doubtnut.com/l/_mjAla1M1rxcY
https://dl.doubtnut.com/l/_CMeeLPjnuvVb

I

B.1/r

C.F

Answer: C

° Watch Video Solution

20. The equation corresponding to the wave

number of spectral lines in Pfund series is


https://dl.doubtnut.com/l/_CMeeLPjnuvVb
https://dl.doubtnut.com/l/_2HZfuaWhgkSO

A. infinite

B.3

C.6

D. 15

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_2HZfuaWhgkSO

1. When the electron in hydrogen atom jumps
from the second orbit to the first orbit, the
wavelength of the radiation emitted is A.
When the electron jumps from the third to the
first orbit . The wavelenth of the radiation

emitted is


https://dl.doubtnut.com/l/_mKbW6fYdOjRw

Answer: C

o Watch Video Solution

2. The ratio of the largest to shortest
wavelength in Balmer series of hydrogen

spectra is

>

N

O ®
| ot o © — X
| | @|\] ©|01


https://dl.doubtnut.com/l/_mKbW6fYdOjRw
https://dl.doubtnut.com/l/_qVBKpcpc3dyt

Answer: C

° Watch Video Solution

3. An electron in a hydrogen atom makes a
transition n; — n,, where n; and n, are
principal quantum numbers of the states.
Assume the Bohr's model to be valid. The time
period of the electron in the initial state is
eight times to that of final state. What is ratio

of %) /’I’Ll


https://dl.doubtnut.com/l/_qVBKpcpc3dyt
https://dl.doubtnut.com/l/_atUtCgpvq4tT

A8:1

B.4:1

C.2:1

D.1:2

Answer: C

o Watch Video Solution

4. Any radiation in the ultra violet region of
Hydrogen spectrum is able to eject photo-

electrons from a metal. Then the maximum


https://dl.doubtnut.com/l/_atUtCgpvq4tT
https://dl.doubtnut.com/l/_AOJI4lZma9r7

value of threshold wave length s
A = — = 911A then the frequency of the
metal is, nearly

A. 3.3 x 10" HZ

B.2.5 x 10'° HzZ

C.4.6 x 10 HZ

D.8.2 x 10 HZ

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_AOJI4lZma9r7
https://dl.doubtnut.com/l/_nDHmjwbKGPI9

5. A hydrogen atom emits a photon
corresponding to an electron transition from
n=5 to n=1. The recoil speed of hydrogen atom
is almost (mass of proton = 1.6 x 10~ 27 kg).
A.10"* m/s
B.2 x 10 ?m/s

C.4m/s

D.8 x 102 m/s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_nDHmjwbKGPI9

6. The wave number of energy emitted when
electron jumbs from fourth orbit to second
orbit in hydrogen in 20,497 cm L. The wave

number of energy for the same transition in
Het is

A. 5, 099¢cm 1

B. 20, 497cm 1

C. 40, 994cm !

D. 81, 988cm !


https://dl.doubtnut.com/l/_nDHmjwbKGPI9
https://dl.doubtnut.com/l/_JGDSzPVpQHM4

Answer: D

o Watch Video Solution

7.1n a Bohr atom the electron is replaced by a
particle of mass 150 times the mass of the
electron and the same charge . If ag is the
radius of the first Bohr orbit of the orbital

atom, then that of the new atom will be

A. 150a

B. \/ﬁao


https://dl.doubtnut.com/l/_JGDSzPVpQHM4
https://dl.doubtnut.com/l/_Zba826WEg02T

ao

v/ 150

ago
" 150

C.

Answer: D

o Watch Video Solution

8. If the wavelength of first member of Balmer
series of hydrogen spectrum is 6564A4°. The
wavelength of second member of Balmer

series will be :


https://dl.doubtnut.com/l/_Zba826WEg02T
https://dl.doubtnut.com/l/_kjW7dWUCDoNO

A. 1215A

B. 4862A

C. 6050

D. data given is insufficient to calculate the

value

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_kjW7dWUCDoNO

9. A hydrogen like atom (atomic number 2) is
in a higher excited state of quantum number
n. This excited atom can make a transition to
the first excited state by successively emitting
two photons of energies 10.20 and 17.00eV
respectively. Alternatively, the atom from the
same axcited state can make a transition to
the second excited state by successively
emitting two photons of energy 4.25eV and
5.95eV respectively. Determine the values of n

and Z


https://dl.doubtnut.com/l/_yDE2ZLWn8AVe

(ionisation energy of hydrogen atom = 13.6eV)
. Given answer = n + Z.

A. n=6 and z=3

B.n=3 and z=6

C.n=8 and z=4

D. n=4 and z=8

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_yDE2ZLWn8AVe

10. Electrons from n = 2 to n= 1 in hydrogen
atom is made to fall on a metal surface with
work function 1.2ev. The maximum velocity of
photo electrons emitted is nearly equal to

A. 6 x 10° m/s

B.3 x 10° m/s

C.2 x 10° m/s

D. 18 x 10° m/s

Answer: D

‘ ° Wiak~lh \AAA CAaliikianm



https://dl.doubtnut.com/l/_fuBdi4ktFeFu

YVCILLIL VI INAGINIE L J

11. Let v; be the frequency of the series limit of
the Lyman series, vy be the frequency of the
first line of the Lyman series, and v3 be the
frequency of the series limit of the Balmer

series. Then

A, — 9y = O

B.’l92 —191 = 7.93

C. 2’193 = ’191 —|—’l92

D. 9, + ¥y = U5


https://dl.doubtnut.com/l/_fuBdi4ktFeFu
https://dl.doubtnut.com/l/_PvTdUOsmdAc4

Answer: A

o Watch Video Solution

12. When a silver foil (Z = 47) was used in an «
ray scattering experiment , the number of a-
particles scattered at 30° was found to be 200
per minute. If the silver foil is replaced by
alumninium (z = 13) foil of same thickness, the
number of a-particles scattered per minute at

30° is nearly equal to


https://dl.doubtnut.com/l/_PvTdUOsmdAc4
https://dl.doubtnut.com/l/_PsEdFNQh0AI4

A. 15

B.30

C.10

D. 20

Answer: A

o Watch Video Solution

13. In Rutherford experiments on a-ray
scattering the number of particles scattered

at 90’angle be 28 per minute. Then the


https://dl.doubtnut.com/l/_PsEdFNQh0AI4
https://dl.doubtnut.com/l/_2nH4NOofhSJO

number of particles scattered per minute by
the same foil, but at 60° is

A. 56

B. 112

C.60

D. 120

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_2nH4NOofhSJO

1
14. An alpha nucleus of energy Emv2
bomobards a heavy nuclear target of charge

Ze. Then the distance of closest approach for

the alpha nucleus will be proportional to

1
D. —
m

Answer: D

‘ ° Wiak~lh \tAAA CAaliikianm



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

YVCILLIL VI INAGINIE L J

15. In Rutherford's « particle scattering
experiment with their gold foil 8100
scintillations per minute are observed at an
angle of 60° . The number of seintillations per
minute at 120° will be

A.100

B. 2025

C.32400

D. 900


https://dl.doubtnut.com/l/_nrCrJPHtgmdU
https://dl.doubtnut.com/l/_xsP8J8V2pbPP

Answer: D

o Watch Video Solution

16. 240 coulombs of electricity is passed
through a soluton of dilute suplhuric acid for
20 minutes the amperes of current produced
is

A.14°

B.10 Ycm

Cc.10 “2em


https://dl.doubtnut.com/l/_xsP8J8V2pbPP
https://dl.doubtnut.com/l/_8juhHMgsxtUa

D.10 Yem

Answer: C

° Watch Video Solution

17. The transition from the state
n=4 to n=3 in a hydrogen like atom
results in ultraviolet radiation Infrared
radiation will be obtained in the transition

from

A3 — 2


https://dl.doubtnut.com/l/_8juhHMgsxtUa
https://dl.doubtnut.com/l/_i6mulD1QVw1M

B.4 — 2

C.b — 4

D.2 — 1

Answer: C

o Watch Video Solution

18. Energy required for the electron excitation

in Li ™ T from the first to the third Bohr orbit


https://dl.doubtnut.com/l/_i6mulD1QVw1M
https://dl.doubtnut.com/l/_iSFUN2ImyI5w

A.36.3eV

B. 108.8eV

C.122.4eV

D.12.1eV

Answer: B

o Watch Video Solution

19. Hydrogen (.1 Hl), Deuterium (.1 H2),
singly ionised Helium (.2 I-I4)Jr and doubly

+ +
) all have one

ionised lithium (.3Li6


https://dl.doubtnut.com/l/_iSFUN2ImyI5w
https://dl.doubtnut.com/l/_C6oI4IzUbmWx

electron around the nucleus. Consider an
electron transition from n =2 to n = 1. If the
wave lengths of emitted radiation are
A1, Ao, A3 and Ay respectively  then
approximately which one of the following is
correct?

A A1 =2\ = 33 =4\

B.4A\1 = 2)y = 2X3 = M\

CAL =2\ = 2)g = A\

D. A = Ay = 4)\5 = O\,

Answer: D


https://dl.doubtnut.com/l/_C6oI4IzUbmWx

° Watch Video Solution

Practice Exercise

1. The energy of the electron in the ground

state of hydrogen atom is —13.6eV. Find the

kinetic energy of electron in this state.

A. 1.85eV

B.13.6 V

C. 6.8eV


https://dl.doubtnut.com/l/_C6oI4IzUbmWx
https://dl.doubtnut.com/l/_XKoqjITuVKfc

D.3.4eV

Answer: B

° Watch Video Solution

2. Hydrogen atom emits blue light when it
jumps from n=4 energy level to the n=2 level.
Which colour of light would the atom emit
when it changes from the n=5 level ot the n=2

level?

A. Red


https://dl.doubtnut.com/l/_XKoqjITuVKfc
https://dl.doubtnut.com/l/_ZjeTHpbqQSqO

B. Yellow

C. Green

D. Violet

Answer: D

o Watch Video Solution

3. The separation energy of the electron
presetn in the shell n =3 is 1.51 eV what is the

energy in the first exicted state ?


https://dl.doubtnut.com/l/_ZjeTHpbqQSqO
https://dl.doubtnut.com/l/_qTabCgopmnMl

A. —5H2.4eV

B. —27.2eV

C. — 68eV

D. — 3.4eV
Answer: D

° Watch Video Solution

4. Radius of first orbit of hydrogen is 0.53A.

The radius in fourth orbit is:


https://dl.doubtnut.com/l/_qTabCgopmnMl
https://dl.doubtnut.com/l/_XTCma0Wpn3S2

A. 8.48A

B.2.12A

C.4.24A

D.0.193A

Answer: A

o Watch Video Solution

5. The electrons in hydrogen atoms are raised
from ground state to third excited state. The

number of emission lines will be


https://dl.doubtnut.com/l/_XTCma0Wpn3S2
https://dl.doubtnut.com/l/_gQLCRWnBvzFE

A.10

B.6

C.4

D.3

Answer: B

o Watch Video Solution

6. For H" and Na™ the values of \° are
3498 and 50.11 respectively calculate the

mobilites of these ions and their velocites if


https://dl.doubtnut.com/l/_gQLCRWnBvzFE
https://dl.doubtnut.com/l/_K4UIrrj3dNww

they are in a cel in which electrode are 4 cm

apart and to which a ptential of 3BV is appied

A 27:5

B.5:27

C.4:1

D.1:4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_K4UIrrj3dNww

7. Calculated the energy required to excite one
litre of hydrogen gas at latm and 298K to
the first excited state of atomic hydorgen. The
enegry for the dissociation of H — H bond is
436kJmol 1.

A.10.2 ev

B.O ev

C.34 ev

D. 6.8 ev

Answer: C


https://dl.doubtnut.com/l/_QtXilI5CgG5n

° Watch Video Solution

8. The ratio of the energies of the hydrogen

atom in its first excited state to second excited

state is

A4:1

B.1:4

C.4:9

D.9:4

Answer: A


https://dl.doubtnut.com/l/_QtXilI5CgG5n
https://dl.doubtnut.com/l/_jsrZ0iO9LlDW

° Watch Video Solution

9. Find the ratio of wavelengths of first line of
Lyman series and second line of Balmer series.
Hint : Use Rydberg formula

A l1:4

B.5:27

C.27:20

D. 20: 27

Answer: B


https://dl.doubtnut.com/l/_jsrZ0iO9LlDW
https://dl.doubtnut.com/l/_w0M6kGyAO9Y9

° Watch Video Solution

10. Calculated the energy required to excite
one litre of hydrogen gas at latm and 298K
to the first excited state of atomic hydorgen.
The enegry for the dissociation of H — H

bond is 436kJmol ~ .

A. Ll — L2
B.L1 — 4L1


https://dl.doubtnut.com/l/_w0M6kGyAO9Y9
https://dl.doubtnut.com/l/_OFUrnqNd6UvS

D. Ll — 2L2

Answer: C

° Watch Video Solution

11. In Bohr's model of the hydrogen atom, the
ratio between the period of revolution of an
electron in the orbit of n = 1 to the period of

revolution of the electron in the orbitn = 2 is

Al:2


https://dl.doubtnut.com/l/_OFUrnqNd6UvS
https://dl.doubtnut.com/l/_GMrIml4dA1gW

B.2:1

C.1:4

D.1:8

Answer: D

o Watch Video Solution

12. The radius of the first orbit of hydrogen in

0
0.528A. The radius of second orbit of

hydrogen is


https://dl.doubtnut.com/l/_GMrIml4dA1gW
https://dl.doubtnut.com/l/_u2Oyp3yg9VaV

A. 4.752A

B.2.112A

C.0.071A

D.0.142A

Answer: B

o Watch Video Solution

13. The ovary is half inferior in flowers of

A. 13.6eV


https://dl.doubtnut.com/l/_u2Oyp3yg9VaV
https://dl.doubtnut.com/l/_XJAgsIq0879d

B.27.2eV

C. 6.8eV

D. 8.6eV

Answer: A

o Watch Video Solution

14. The circumference of first orbit of
hydrogen atom is S. Then the Broglie

wavelength of electron in that orbit is


https://dl.doubtnut.com/l/_XJAgsIq0879d
https://dl.doubtnut.com/l/_syZcBMRdhYKr

A.S/2
B. 2S
C.S

D. 3S

Answer: C

o Watch Video Solution

15.In hydrogen spectrum L, line arises due to
transition of electron from the orbit n=3 to

the orbit n=2. In the spectrum of singly ionized


https://dl.doubtnut.com/l/_syZcBMRdhYKr
https://dl.doubtnut.com/l/_D3X5xhv6p1i8

helium there is a line having the same

wavelength as that of the L, line. This is due

to the transition of electron from the orbit:

A n=3ton=2

B.n=4ton=2

C.n=5ton=3

D.n=6ton=4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_D3X5xhv6p1i8
https://dl.doubtnut.com/l/_oDFR8jzfpRcC

16. If a hydrogen atom emit a photon of
energy 12.1eV , its orbital angular momentum
changes by A L. then A L equals

A.1.05 x 10~ % s

B.2.11 x 10~ %% Js

C.3.16 x 1073 s

D.4.22 x 10~ 3*Js

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_oDFR8jzfpRcC
https://dl.doubtnut.com/l/_ta7SNPsxTZRo

17. Energy levels AB,C of an atom are shown

below
Ee C
|
Fyg B
T I
Ea ' A

If B4 < Eg < E¢, then correct statements of

the following is

Ads = A + Ay
)\1><>\2

B. A\ = ————
ST A+ N\

C./\1+/\2—|—)\3:O


https://dl.doubtnut.com/l/_ta7SNPsxTZRo

D.AS = A + ]

Answer: B

° Watch Video Solution

18. An electron, in a hydrogen like atom , is in

excited state. It has a total energy of -3.4 eV,

find the de-Broglie wavelength of the electron.

A.6.6 x 10 1%m

B.6.6 x 10''m


https://dl.doubtnut.com/l/_ta7SNPsxTZRo
https://dl.doubtnut.com/l/_AOkn7kEldsJg

C.7.6 x 10 1m

D.7.6 x 10 1"m

Answer: A

o Watch Video Solution

19. What is the energy of state in a triply
ionized beryllium (Be+++) whose radius is

equal to that of ground state of hydrogen ?

A. 27.2eV


https://dl.doubtnut.com/l/_AOkn7kEldsJg
https://dl.doubtnut.com/l/_63rDnL6gupvL

B.54.4eV

C.13.6eV

D. 40.8eV

Answer: B

o Watch Video Solution

20. A stationary hydrogen atom emits photon
corresponding to the first line of Lyman series.

If R is the Rydberg constant and M is the mass


https://dl.doubtnut.com/l/_63rDnL6gupvL
https://dl.doubtnut.com/l/_XP9ZuZt6qACw

of the atom, then the velocity acquired by the

atom is

A.7.29m/s

B.2.79m/s

C.3.2m/s

D. 5.32m/s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_XP9ZuZt6qACw

21. The radius of the first orbit of hydrogen is
ryg and the energy in the ground state is
—13.6eV .considering au - particle with the
mass 207m, revolving round a porton as in
hydrogen atom, the energy and radius of
proton and p-combination respectively in the
first orbit are(assume nucleus to Dbe

stationary)

TH
L] - . 2 D
A. —13.6 x 207eV, 507

B. —207 x 13.6eV, 207ry

—13.6 TH
507 ¢V 207


https://dl.doubtnut.com/l/_pWcS8UfQ9ynl

—13.6
207

eV, 20Tryg

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pWcS8UfQ9ynl

