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ATOMIC PHYSICS

Atomic Physics

1. Radioactive material 'A' has decay constant

"8\" and material 'B' has decay constant


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qADahtp6Aea8

'lamda'’. Initial they have same number of
nuclei. After what time, the ratio of number of

nuclei of material 'B' to that 'A' will be — ?
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Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_qADahtp6Aea8
https://dl.doubtnut.com/l/_jqTiuYNo6Of6

2. The ratio of wavelength of the lest line of

Balmer series and the last line Lyman series is:

A.2

B.1

C.4

D.0.5

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_jqTiuYNo6Of6

3. If an electron in a hydrogen atom jumps
from the 3rd orbit to the 2nd orbit, it emits a
photon of wavelength A. When it jumps form
the 4th orbit to the 3dr orbit, the
corresponding wavelength of the photon will

be


https://dl.doubtnut.com/l/_GCtv7G7rH1Hv

Answer: C

o Watch Video Solution

4. A proton and an alpha particle both enters
a region of uniform magnetic field B, moving
at right angles to the field B. If the radius of
circular orbits for both the particles is equal
and the kinetic energy acquired by proton is
1MeV, the energy acquired by the alpha

particles will be :


https://dl.doubtnut.com/l/_GCtv7G7rH1Hv
https://dl.doubtnut.com/l/_Z5TyopDlZSiS

A. 4 MeV

B. 0.5 MeV

C. 1.5 MeV

D. 1 MeV

Answer: D

o Watch Video Solution

5.1In the spectrum of hydrogen atom, the ratio
of the longest wavelength in Lyman series to

the longest wavelangth in the Balmer series is:


https://dl.doubtnut.com/l/_Z5TyopDlZSiS
https://dl.doubtnut.com/l/_L7vfJhxTZbv3
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Answer: D

o Watch Video Solution

6. Consider 3rd orbit of He™ (Helium) using
nonrelativistic approach the speed of electron

in this orbit will be (given K =9 x 10’


https://dl.doubtnut.com/l/_L7vfJhxTZbv3
https://dl.doubtnut.com/l/_Y9qVM0AhSpjP

constant Z = 2 and h (Planck's constant)
= 6.6 x 107 3*Js.)

A.2.92 x 10°m /s

B.1.46 x 10°n /s

C.0.73 x 10°m /s

D.3.0 x 10°m /s

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Y9qVM0AhSpjP

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

A3

B.2

C.6

D.10

Answer: C

‘ o Wiak hh \AAA CAaliikianm



https://dl.doubtnut.com/l/_yQhYXvDMoJNW
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8.In the spectrum of hydrogen atom, the ratio
of the longest wavelength in Lyman series to

the longest wavelangth in the Balmer series is:

Answer: A

| s ]


https://dl.doubtnut.com/l/_yQhYXvDMoJNW
https://dl.doubtnut.com/l/_LqgxopEVYkjV

| @ Watch Video Solution

9. Electron in hydrogen atom first jumps from
third excited state to second excited state and
then form second excited state to first excited
state. The ratio of wavelength A;: Ay emitted

in two cases is

A.7T/5

B.27/20

C.27/5

D.20/7


https://dl.doubtnut.com/l/_LqgxopEVYkjV
https://dl.doubtnut.com/l/_QTTdALurDfsN

Answer: D

° Watch Video Solution

10. An electrons of a stationary hydrogen aton
passes form the fifth enegry level to the
ground level. The velocity that the atom
acquired as a result of photon emission will be
(m is the mass of the electron, R, Rydberg

constanrt and h, Planck's constant)

A 24h R
- 25m



https://dl.doubtnut.com/l/_QTTdALurDfsN
https://dl.doubtnut.com/l/_z22bGj9cZPV0

5 25h R
© 24m

C 25m
" 24h R

24dm
D.
25h R

Answer: A

o Watch Video Solution

11. The wavelength of the first line of Lyman
series for hydrogen atom is equal to that of

the second line of Balmer series for a


https://dl.doubtnut.com/l/_z22bGj9cZPV0
https://dl.doubtnut.com/l/_bIWED7DbLgCM

hydrogen-like ion. The atomic number Z of

hydrogen-like ion is

A4

B.1

C.2

D.3

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_bIWED7DbLgCM

12. The energy of a hydrogen atom in the
ground state is —13.6eV. The eneergy of a

He™ ion in the first excited state will be

A —13.6 eV
B. —27.2 eV
C.—b4.5eV
D. —6.8 eV
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_HdwCtJha870O

13. The ionization enegry of the electron in the
hydrogen atom in its ground state is 13.6ev.
The atoms are excited to higher energy levels
to emit radiations of 6 wavelengths. Maximum
wavelength of emitted radiation corresponds

to the transition between

A.n =3 to n =2 states

B.n=3ton=1states

C.n=2to n=1states

D.n =4 to n =3 states


https://dl.doubtnut.com/l/_4x6iDnPoZXHP

Answer: D

o Watch Video Solution

14. In a Rutherford scattering experiment
when a projectile of change Z; and mass M;
approaches s target nucleus of change Z, and
mass M, te distance of closed approach is 7.

The energy of the projectile is

A.directly proportional to M; x M,

B. directly proportional to Z; Z,


https://dl.doubtnut.com/l/_4x6iDnPoZXHP
https://dl.doubtnut.com/l/_dIaYYxdPiYkx

C. inversely proportional to Z;

D. Directly proportional to mass M,

Answer: B

o Watch Video Solution

15. The groud state energy of hydrogen atom
is —13.6eV. When its electron is in first

excited state, its exciation energy is

A 3.4eV


https://dl.doubtnut.com/l/_dIaYYxdPiYkx
https://dl.doubtnut.com/l/_UUJY5xadI2Ik

B.6.8 eV

C.10.2 eV

D. zero

Answer: C

o Watch Video Solution

16. The total energy of eletcron in the ground
state of hydrogen atom is —13.6eV. The
kinetic enegry of an electron in the first

excited state is


https://dl.doubtnut.com/l/_UUJY5xadI2Ik
https://dl.doubtnut.com/l/_44Z0QaRKCenS

A 3.4 eV

B.6.8 eV

C.13.6 eV

D.1.7eV

Answer: A

o Watch Video Solution

17. lonization potential of hydrogen atom is
13.6V. Hydrogen atoms in the ground state

are excited by monochromatic radiation of


https://dl.doubtnut.com/l/_44Z0QaRKCenS
https://dl.doubtnut.com/l/_TZLrBDK8zEgh

photon energy 12.1eV. The spectral lines

emitted by hydrogen atoms

Bohr's theory will be

A. two

B. three

C. four

D.one

Answer: B

according to

o Watch Video Solution



https://dl.doubtnut.com/l/_TZLrBDK8zEgh
https://dl.doubtnut.com/l/_gACeXW3mTmBO

18. The total energy of the electron in the first

excited state of hydrogen is —3.4eV. What is

the kinetic energy of the electron in this state?

A —3.4eV

B.—6.8eV

C.6.8 eV

D. 3.4 eV

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_gACeXW3mTmBO
https://dl.doubtnut.com/l/_YzVcpYim9Oqv

19. Energy E of a hydrogen atom with

principle quantum number n is given by

—13.6

E = 5

eV. The energy of a photon
n

ejected when the electron jumps from n = 3
state to mn =2 state of hydrogen is
approximately

A 1.5eV

B.0.85 eV

C.3.4eV

D.1.9 eV


https://dl.doubtnut.com/l/_YzVcpYim9Oqv

Answer: D

o Watch Video Solution

20. The Bohr model of atoms

A. assumes that the angular momentum of

electrons is quantised

B. uses Einstein's photoelectric equation

C. predicts continuous emission spectra for

atoms


https://dl.doubtnut.com/l/_YzVcpYim9Oqv
https://dl.doubtnut.com/l/_0citAHVNKEjR

D. predicts the same emission spectra for

all types of atoms

Answer: A

o Watch Video Solution

21. Which of the following transitions in a
hydrogen atom emits photon of the highest

frequency ?

An=1ton=2


https://dl.doubtnut.com/l/_0citAHVNKEjR
https://dl.doubtnut.com/l/_fOegJbe63u13

B.n=2ton=1

C.h=2ton=6
D.n=6ton=2
Answer: B

o Watch Video Solution

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

orbit, we get

A. second line of Lyman series


https://dl.doubtnut.com/l/_fOegJbe63u13
https://dl.doubtnut.com/l/_2QVCLv9daQs6

B. second line of Balmer series

C.second line of Paschen series

D. an absorption line of Balmer series

Answer: B

o View Text Solution

23.In the Bohr model of a hydrogen atom, the
centripetal force is furnished by the Coulomb
attraction between the proton and the

electrons. If ay is the radius of the ground


https://dl.doubtnut.com/l/_2QVCLv9daQs6
https://dl.doubtnut.com/l/_EOeJHbQsP2bs

state orbit, m is the mass and e is the charge
on the electron and e¢; is the vacuum

permittivity, the speed of the electron is

A. zero

A/ €oapm

. \/47r60a0m

\/47r60a0m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_EOeJHbQsP2bs
https://dl.doubtnut.com/l/_JaMqC4VpY9XB

24. The groud state energy of hydrogen atom
is —13.6eV. When its electron is in first

excited state, its exciation energy is

A. —54.4 eV
B. —27.2 eV
C.—6.8eV
D.—3.4eV
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_JaMqC4VpY9XB
https://dl.doubtnut.com/l/_lILDE1kemHth

25. When hydrogen atom is in first excited

level, its radius is...its ground state radius

A. four times, its gound state radius

B. twice, its gound state radius

C.same as its ground sate radius

D. half of its ground state radius

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lILDE1kemHth
https://dl.doubtnut.com/l/_wE4a1O6uhBCh

26. when a hydrogen atom is raised from the

ground state to an excited state

A. PE decreases and KE increases

B. PE increases and KE decreases

C. both KE and PE decrease

D. absorption spectrum

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_wE4a1O6uhBCh

27. The spectrum obtained from a sodium

vapour lamp is an example of

A. band spectrum

B. continuous spectrum

C. emission spectrum

D. absorption spectrum

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IzjJvRg9Kii6
https://dl.doubtnut.com/l/_fsWgQmJ3qQ2N

28. The radius of hydrogen atom in its ground
state is 5.3 x 10~ "'m. After collision with an
electron it is found to have a radius of
21.2 x 10 ''m. What is the principle

quantum number of n of the final state of the

atom ?
A.n=4
B.n=2
C.n=16


https://dl.doubtnut.com/l/_fsWgQmJ3qQ2N

Answer: B

o Watch Video Solution

29. In Rutherford scattering experiment, what
will b ethe correct angle for a scattering for

an impact parameter b = 0 ?

A.90°

B.270°

D. 180°


https://dl.doubtnut.com/l/_fsWgQmJ3qQ2N
https://dl.doubtnut.com/l/_FllPPL3znThb

Answer: D

o Watch Video Solution

30. Hydrogen atoms are excited from ground

state of the principle quantum number 4. Then

the number of spectral lines observed will be

A3

B.6

C.5

D. 2


https://dl.doubtnut.com/l/_FllPPL3znThb
https://dl.doubtnut.com/l/_6LyK2nOhMWNi

Answer: B

o Watch Video Solution

31. Which source is associated with a line

emission spectrum?

A. Electric fire

B. Neon street sign

C. Red traffic light

D. Sun


https://dl.doubtnut.com/l/_6LyK2nOhMWNi
https://dl.doubtnut.com/l/_3m6L1XGnhOrl

Answer: B

o View Text Solution

32. The ionisation energy of hydrogen atom is
13.6eV. Following Bohr's theory, the energy
corresponding to a transition between the 3rd

and the 4th orbit is

A. 3.40 eV

B.1.51 eV

C.0.85 eV


https://dl.doubtnut.com/l/_3m6L1XGnhOrl
https://dl.doubtnut.com/l/_sXORjVGY5q8v

D. 0.66 eV

Answer: D

o Watch Video Solution

33. In terms of Bohr radius ag, the radius of

the second Bohr orbit of a hydrogen atom is

given by

A. 4&0

B. 80,0


https://dl.doubtnut.com/l/_sXORjVGY5q8v
https://dl.doubtnut.com/l/_fwrI6Au19GwM

C. \/ECLO

D.ZCLO

Answer: A

o Watch Video Solution

34. Ground state energy of H-atom is -13.6 eV.
The energy needed to ionise H-atom from its

second excited state is

A . 1.51 eV


https://dl.doubtnut.com/l/_fwrI6Au19GwM
https://dl.doubtnut.com/l/_taNdwoHnKef8

B.3.4 eV

C.13.6 eV

D.12.1eV

Answer: A

o Watch Video Solution

35. Consider an eelctron in the nth orbit of a
hydrogen atom in the Bohr model. The

circumference of the orbit can be expressed in


https://dl.doubtnut.com/l/_taNdwoHnKef8
https://dl.doubtnut.com/l/_gdOkknHn6nco

terms of the de Broglie wavelength A\ o fthat

electron as

A. (0.529)nA

B. /N
C.(13.6)\

D. n\

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_gdOkknHn6nco

36. The valence electron in alkali metal is a

A. f-electron

B. p-electron

C. s-electron

D. d-electron

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_UTnC6M72D7Ur

37. Energy levels A, B, C' of a certain atom
corresponding to increasing values of energy
e, EFq < Eg < Eg. If A, Ay, A3 are the
wavelengths of radiations correspnding to the
transitions C' to B,B to A and C to A

respectively, which o fthe following statements

is correct?
C
M
Y B
A2 A3
Y Y A

A.)\g :)\1—|—)\2


https://dl.doubtnut.com/l/_5kAiP6UgnBze

C)\1—|-)\2—|—)\3:O

D. A3 = A2 4 A

Answer: B

o Watch Video Solution

38. To explain his theory, Bohr used

A. conservation of linear momentum

B. conservation of angular momentum


https://dl.doubtnut.com/l/_5kAiP6UgnBze
https://dl.doubtnut.com/l/_H4SceotxcyS5

C. conservation of quantum frequency

D. conservation of energy

Answer: B

o Watch Video Solution

39. The ionization energy of hydrogen atom is
13.6 eV. Calculate Rydberg's constant for

hydrogen.

A.13.6 eV


https://dl.doubtnut.com/l/_H4SceotxcyS5
https://dl.doubtnut.com/l/_y06ZfyJiYSnD

B.27.2 eV

C.06.8 eV

D.54.4 eV

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_y06ZfyJiYSnD

