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Example

1. An electron beam moving with a speed of 

 enters into the magnetic �eld  

 directed perpendicular to its

2.5 × 107ms− 1

4 × 10− 3Wb/m2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_rlfoKWR1f1QS


direction of motion. Find the intensity of the electron

moves unde�ected .

Watch Video Solution

2. A mono energetic electron beam with a speed of

 enters into a magnetic �led of

induction , directed normal to the beam .

Find the radius of the circul traced by the beam

Watch Video Solution

5.2 × 106ms− 1

3 × 10− 4T

(Takee/m = 1.76 × 1011Ckg)

https://dl.doubtnut.com/l/_rlfoKWR1f1QS
https://dl.doubtnut.com/l/_pGpLoD0IItXl


3. The de�ecting plats in a thomas's setup are  meters

long . Intensity of electric �eld applied between the

plates is . The plates are maintained at a  of 

volts electrons accelerated through a  volts enter

from one edge of the plates midway in a direction

parellel to the plates . Find the de�ection at the other

edge of the plates.

Watch Video Solution

x

E p. d V

p. dV

4. The speci�c charge of a person is . The

speci�c charge of an alpha particle is

Watch Video Solution

9.6 × 107C /kg

https://dl.doubtnut.com/l/_iG592gcJKj8I
https://dl.doubtnut.com/l/_Acn90svwIHiF


5. A beam of electron enter at right angle to an uniform

electric �eld with a velocitgy 

while travelling through a distance of  , the beam

de�ected by  then speci�c charge of electron is

Watch Video Solution

3x107m/s, E = 1800v/m

10cm

2mm

6. In Thomson's experiment for determining  the

potential di�erent between the cathod and the anod (in

accelerating coloumns ) is same as that between the

de�ecting plates (in the regions of crossed �eld ) . If the

 is doubled , by what factor should the magnetic

�eld be increased to ensure that the electron beam

remains unde�ected

e/m

p. d

https://dl.doubtnut.com/l/_dCbNipW5iaky
https://dl.doubtnut.com/l/_HyCX2Q1bV4a1


Watch Video Solution

7. In a cathods ray tube ,a  of  is maintained

betweens the de�ector plates whose seperation is .

A magnetic �led of  at right angle to the electric

�eld gives no de�ection of electern beam , which

received an initial acceleration by a  of  ,

the  of electron is

Watch Video Solution

p. d 3000V

2cm

2.5x103

p. d 10, 000V

e/m

8. In Milikan's oil drop experiment, an oil drop of radius

 and charge  is held in equilibrium between the plates

of as charged parallell plate capacitor when the

r q

https://dl.doubtnut.com/l/_HyCX2Q1bV4a1
https://dl.doubtnut.com/l/_MEnTCdH5gdfO
https://dl.doubtnut.com/l/_fNg2qbkMRFjO


potential di�erence is . To keep as drop of radius r

and with a charge  in equilibrium between the plates

the potential di�erence  required is

Watch Video Solution

V 2

2q

V

9. A charge oil drop of charge  is falling under gravity

with termined velocity v in the absence of electric �led .

A electric �eld can keep the oil drop stationary . If the

drop acquires an additional charge , it moves up with

velocity  in that �eld . �nd the new charge on the

drop.

Watch Video Solution

q

3v

https://dl.doubtnut.com/l/_fNg2qbkMRFjO
https://dl.doubtnut.com/l/_l5s00jrbWFLa
https://dl.doubtnut.com/l/_V4HGeni8ST6n


10. In millikon's method of determining the charge of an

electron, the terminal velocities of oil drop in the

presence and in the absence of an electric �eld are

 upward and  downwards respectively.

Find the ratio of electric force to gravitational force on

the oil drop . ( Neglect Buoyancy)

Watch Video Solution

xcm/s ycm/s

11. In a Millikon's Experiment and oil drop of radius

 and density  is held stationary

between two condenser plates  apart and kept at

a  of . If upthrust due to air is ignored , then

1.5 × 10− 6m 890Kg/m3

1.2cm

p. d 2.3kV

https://dl.doubtnut.com/l/_V4HGeni8ST6n
https://dl.doubtnut.com/l/_SRhNpDfdBgQd


the number of excees electron carries by the drop will

be

Watch Video Solution

12. A charge oil drop of charge  is falling under gravity

with termined velocity v in the absence of electric �led .

A electric �eld can keep the oil drop stationary . If the

drop acquires an additional charge , it moves up with

velocity  in that �eld . �nd the new charge on the

drop.

Watch Video Solution

q

3v

https://dl.doubtnut.com/l/_SRhNpDfdBgQd
https://dl.doubtnut.com/l/_inrUdZlB8acO


13. A charged oil drop fall with a terminal velocity  in

the absence of elcectric �eld . An electric �eld  keep

keep the oil drop stationary in it . When the drop

acquire a charge 'q' it moves up with same velocity. Find

the initial charge on the drop.

Watch Video Solution

V

E

14. Two oil drop in millikon's experiment are falling with

terminal velocity in the ratio . The rario of their de-

Broglie wave length is

Watch Video Solution

1: 4

https://dl.doubtnut.com/l/_4VQP8COxX5cH
https://dl.doubtnut.com/l/_hRt7G21hL7FR
https://dl.doubtnut.com/l/_0OiOgxvNtNCg


15. The electron in a hydrogen atom makes a transition

, where  and  are the principle 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 �nal state. the possible

values of  and  are

Watch Video Solution

n1 → n2 n1 n2

n1 n2

16. Find the kinetic energy, potential energy and total

energy in

�rst and second orbit of hydrogen atom if potential

energy in �rst orbit is taken 

to be zero.

W h Vid S l i

https://dl.doubtnut.com/l/_0OiOgxvNtNCg
https://dl.doubtnut.com/l/_vUcU8gwfKGWE


Watch Video Solution

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

the 

potential energy , 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, �nd the radius of nth

allowed orbit.

Watch Video Solution

U = ar2

https://dl.doubtnut.com/l/_vUcU8gwfKGWE
https://dl.doubtnut.com/l/_a7PjNpYti31N


18. Consider a hydrogen-like atom whose energy in nth

excited state is given by 

 

When this excited makes a transition from excited state

to ground state , most energetic photons have energy 

. and least energetic photons have

energy 

  

Find the atomic number of atom and the intial state or

excitation.

Watch Video Solution

En =
13.6Z2

n2

Emax = 52.224eV

Emax = 1.224eV

https://dl.doubtnut.com/l/_rp1rAvG9O0YY


19. 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 �rst 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

20. A doubly ionized lithium atom is hydrogen like with

atomic number 3. Find the wavelength of the radiation

https://dl.doubtnut.com/l/_xWoGpF8bLn1F
https://dl.doubtnut.com/l/_QmW4kV5xkGnn


required to excite the electron in  from to the

third Bohr orbit (ionization energy of the hydrogen

atom equals 13.6 eV).

Watch Video Solution

Li+ +

21. A hydrogen atom in a state of binding energy

make a trasisition to a state of excitation energy of

  

(i) what is the initial state of hydrogen atom?

(ii) what is the �nal state of hydrogen atom? 

(iii) what is the wavelength of the photon emitted?

Watch Video Solution

0.55eV

10.2eV

https://dl.doubtnut.com/l/_QmW4kV5xkGnn
https://dl.doubtnut.com/l/_ZmkQyJ3dh6Kq
https://dl.doubtnut.com/l/_XdX9BSgEzCNU


22. A hydrogen atom initally in the ground level absorbs

aphoton, which excites it to be  level, Determine

the wavelength and frequency of photon . To �nd the

wavelength and frequency of photon use the relation of

energy of electron in hydrogen atom is

Watch Video Solution

n = 4

En = − eV
13.6

n2

23. (a) Using the Bohr's model, calculate the speed of

the electron in a hydrogen atom in the n=1,2 and 3

levels. (b) Calculate the orbital period in each of these

levels.

Watch Video Solution

https://dl.doubtnut.com/l/_XdX9BSgEzCNU
https://dl.doubtnut.com/l/_HHp7cWAPUfKR


24. The radius of innermost electron orbit of a hydrogen

atom is . What are the radii of n=2 and

n=3 orbits.?

Watch Video Solution

5.3 × 10− 11m

25. A  electron beam is used to bombard

gaseous hydrogen at room temperature. What serious

of wavelength will be emitted?

Watch Video Solution

12.5eV

https://dl.doubtnut.com/l/_HHp7cWAPUfKR
https://dl.doubtnut.com/l/_P6z4deOmT5Kp
https://dl.doubtnut.com/l/_cwFvYPAIHUgV


C.U.Q

26. In accordance with the Bohr's model, �nd the

quantum number that characterizes the earth's

revolution around the sun in an orbit of radius

 with orbital speed . (Mass of

earth= )

Watch Video Solution

1.5 × 1011m 3 × 104m/s

6.0 × 1024kg

1. If'C' denotes the velocity of light , velocity of cathod

rays is

A. equal to C

https://dl.doubtnut.com/l/_FZrWfrS9q6ZU
https://dl.doubtnut.com/l/_x6zusjjdtV58


B. greater than 

C. less than 

D. either greater or less than 

Answer: C

Watch Video Solution

C

C

C

2. If an electron has an initial velocity in a direction

di�erent from that of an electric �eld, then the path of

the electron is

A. a straight line

B. a circle

https://dl.doubtnut.com/l/_x6zusjjdtV58
https://dl.doubtnut.com/l/_mH8lyIy7ajFq


C. a parabola

D. an ellipse

Answer: A

Watch Video Solution

3. Cathode rays enter into a unifrom magnetic �eld

perpendicular to the direction of the �eld. In the

magnetic �eld their path will be

A. a parabola

B. a circle

C. a straight line

https://dl.doubtnut.com/l/_mH8lyIy7ajFq
https://dl.doubtnut.com/l/_rPFk0jOC31in


D. an ellipse

Answer: A

Watch Video Solution

4. when the electron in the discharge tube is

accelerated to high speed (i.e. comparable with speed of

light)

A. the charge on the electron will decrease

B. the speci�c charge will decrease

C. the charge of the electron will increase

D. the value of e/m will increase

https://dl.doubtnut.com/l/_rPFk0jOC31in
https://dl.doubtnut.com/l/_71SE7bG9HzwE


Answer: B

Watch Video Solution

5. The discovery of the elctrons was a consequence of

study of the

A. discharge of electricity through atmosphere

B. discharge of electricity through rare�ed gases .

C. photoelectric e�ect

D. nuclear �ssion

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_71SE7bG9HzwE
https://dl.doubtnut.com/l/_a4HEJcyWC8y0


6. If a proton in an elctorn an an elctron are accelerated

through the same potential di�erence

A. both the proton and electron have same K.E

B. both the proton and electron have same

momentum

C. both the proton and electron have same velocity

D. both the proton and electron have same

temperature

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_a4HEJcyWC8y0
https://dl.doubtnut.com/l/_78xPdyGXWs0E


7. A cathod ray tube has a potential di�erent of V

between the cathod and anode . The speed of the

cahtod rays is given by

A. 

B. 

C. 

D. 

Watch Video Solution

v ∝ V

V ∝ V − 1

v ∝ √V

v ∝ V 2

https://dl.doubtnut.com/l/_78xPdyGXWs0E
https://dl.doubtnut.com/l/_I4EjGvEolTHP


8. In a region of space , cathod rays mov along positive

 axis . If and a uniform magnetic �eld applied along

axis . If cathod rays pass undevited , the direction

of electron �eld will be along

A. Negative x-axis

B. positive y-axis

C. negative y-axis

D. positive z-axis

Answer: C

Watch Video Solution

Z −

x −

https://dl.doubtnut.com/l/_tfycY2IYPH4b


9. A cathod rays particle is accelerated from rest

through a potential di�erence of  volt. The speed of

the particle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

V

√
2eV
m

m

ev

√mev

√
4eV
m

https://dl.doubtnut.com/l/_wRtJia41rSUi


10. in  thomson's method ,electric �eld of intensity ,

magnetic �eld of induction  and velocity  of the

electron were in mutually perpendicular direction . The

condition for velocity is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

j. j E

B V

V = E/B

V = B/E

V = BE

V = √
B

E

https://dl.doubtnut.com/l/_Dv8Ds8IgJW7c


11. An electron of charge 'e' coulomb passes through a

potential di�erence of  volts. Its energy in 'joules' will

be

A.  joule

B.  joule

C.  joule

D.  joule

Answer: A

Watch Video Solution

V

eV

MeV

Me/V

eV /M

https://dl.doubtnut.com/l/_qeSnDuM32mtG


12. The increasing order of speci�c charge for electron

 , proton  , neutron  and alpha particle  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(e) (p) (n) (a)

e, p, n, α

n, α, p, e

n, p, e, α

n, p, α, e

13. A uniform magnetic �eld and a uniform electric �eld

are produced, pointing in the same direction. An

https://dl.doubtnut.com/l/_jQErZcUskylO
https://dl.doubtnut.com/l/_sd7dLGucFb8G


electron is projected with its velocity pointed in the

same direction. What will be the e�ect on electron?

A. the electron will turn to its right

B. the electron will turn to its left

C. the electron velocity will increase in magnitude

D. the electron velocity will decrease in magnitude

Answer: D

Watch Video Solution

14. when a positively charged particle enter a uniform

magnetic �eld with uniform velocity its trajectory can be

https://dl.doubtnut.com/l/_sd7dLGucFb8G
https://dl.doubtnut.com/l/_W7d0CZQAUO2x


(a) straight line (b) a cicle a (c)helix

A. a only

B. a or b

C. a or c

D. any one of a,b and c

Answer: D

Watch Video Solution

15. the rartio  of electron is independent of  

(a) Nature of cathod, anode (b) Nature of gas of

e/m

https://dl.doubtnut.com/l/_W7d0CZQAUO2x
https://dl.doubtnut.com/l/_pDtjdM0UkMck


discharge tube (c) Applied voltage (d) Size discharge

tube

A. a,b,c are only correct

B. a,b,d are only correct

C. b,c,d are only correct

D. a,b,c,d are correct

Answer: D

Watch Video Solution

16. An electron is not de�ected on passing through a

certain region , because

https://dl.doubtnut.com/l/_pDtjdM0UkMck
https://dl.doubtnut.com/l/_6oA4ox9XRbIz


A. there is magnetic �eld in that region and the

electron enters into it in any direction .

B. there may be magnetic �eld but the velocity of

electron may be parallel to the direction of

magnetic �eld

C. electron is an charge-less particle

D. there is electric �eld and the electron enters into

it in any direction

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6oA4ox9XRbIz


17. In Thomson's experiment, when the electron strikes

the unde�ected spot, then its moves with

A. constant acceleration

B. non uniform velocity

C. constant velocity

D. constant retardation

Answer: C

Watch Video Solution

18. An electron enters perpendicular to a uniform

magnetic �eld with a speed o . The particle108cm/s

https://dl.doubtnut.com/l/_UPXkdsKqyW4q
https://dl.doubtnut.com/l/_R5TsChGpdJNo


ecperiences a force due to the magnetic �eld and the

speed of the electron

A. will decrease

B. will increase

C. will remain constant

D. may increase or decrease

Answer: C

Watch Video Solution

19. A neutron, a proton , and an electron and an alpha

particle enter a region of constant magnetic �eld with

https://dl.doubtnut.com/l/_R5TsChGpdJNo
https://dl.doubtnut.com/l/_nrWNJXlvELOr


equal velocities . The magnetic �eld is along the inward

normal to the plane of the paper . The tracks of the

particles are labelled in �g. the electron follows track ....

and the alpha particle follows track..... 

A. 

B. 

C. 

D. 

C, D

B, A

A, C

A, D

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


Answer: C

Watch Video Solution

20. When a charged particle moves through a magnetic

�eld , the quantity which is not a�ected in the magnetic

�eld is

A. particle velocity

B. particle acceleration

C. linear momentum of the particle

D. kinetic energy of the particle

Answer: D

https://dl.doubtnut.com/l/_nrWNJXlvELOr
https://dl.doubtnut.com/l/_Ad19hwT8LLPR


Watch Video Solution

21. A nagatively charge electroscope with zinc disc

discharge when irradiated by an ultraviolet lamp. What

caused this ?

A.  - particle from the source combine with electron

of the disc

B. electron escape from the disc when ultraviolet

radiation fall on it,

C. ultraviolet rays ionize the air surrounding the

electroscop

a

https://dl.doubtnut.com/l/_Ad19hwT8LLPR
https://dl.doubtnut.com/l/_e8jlNCeome7Z


D. the disc becomes hot and thermionic emission

take palce

Answer: B

Watch Video Solution

22. The force felt by an electron on entering into a

magnetic �eld is indepent of its

A. charge

B. strength of the �eld

C. mas

D. direction ot its velocity

https://dl.doubtnut.com/l/_e8jlNCeome7Z
https://dl.doubtnut.com/l/_8AWJe7gjaenD


Answer: C

Watch Video Solution

23. when an electron moves through a magnetic �eld ,

its speed will

A. decrease

B. increase

C. remain the same

D. increase �rst and then decrease

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_8AWJe7gjaenD
https://dl.doubtnut.com/l/_wIeg4rmwRoId


24. The direction of a cathod ray particle passing

through a magnetic �eld can by found by

A. Fleming's left hand rule

B. Laplace's law

C. Maxwell's cork screw rule

D. Ampere's rule

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wIeg4rmwRoId
https://dl.doubtnut.com/l/_fN0KYe1PM4Ni


25. which of the particle cannot be defected by

magnetic �eld

A. electrons

B. neutrons

C. -particle

D. protons

Answer: B

Watch Video Solution

a

26. A charged particle enters a region of uniform

magnetic �eld at an angle of  to the magnetic line85∘

https://dl.doubtnut.com/l/_bbQUanfahNf0
https://dl.doubtnut.com/l/_LLL7OuBJNWtC


of force. The path of the particle is a circle. Is this

statement true or false?

A. circular

B. elliptical

C. spiral

D. a straight line

Answer: C

Watch Video Solution

27. An eletron and a proton are injected into a uniform

magnetic �eld at right to its direction with the same

https://dl.doubtnut.com/l/_LLL7OuBJNWtC
https://dl.doubtnut.com/l/_pTv15oCRmztX


momentum . Then

A. electron's path is less curved than proton's path

B. proton's path will be less curved than electron's

path

C. the paths of both will be equally curved

D. both the trajectories will be straight

Answer: C

Watch Video Solution

28. An proton and an electron simultaneously enter into

a region in which a uniform magnetic �eld acts normal

https://dl.doubtnut.com/l/_pTv15oCRmztX
https://dl.doubtnut.com/l/_d5mLOCgYVMSG


to the motion of both the particles. The frequency of

revolution of

A. the proton is greater than that of the electron

B. the electron is greater than that of the proton

C. the proton is equal to that of the electrons

D. both are having same frequency , but revolve in

opposite direction

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_d5mLOCgYVMSG


29. You are sitting in a room in which uniform magnetic

�eld is present in vertically downward direction. At the

centre of room an electron is projected horizontally

with a certain speed. Discuss the speed and path of the

electron in this �eld.

A. clockwise in vertical plane

B. clockwise in horizontal plane

C. anticlockwise in vertical plane

D. anticlockwise in horiozontal plane

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_UcgqimDC8e9n


30. A charged particle of charge  and mass  moves

with velocity  in a circular path due to transverse

magnetic �eld, B, then its frequency is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Q m

v

QB

2πm

QvB

2πm

QmvB

2π

vb

2πQm

https://dl.doubtnut.com/l/_8xk6Zfm3Cwbi


31. A proton and an elctron simultaneously enter a

region in which a magnetic �eld acts normal to the

motion of both the particle . The frequency of

revolution of

A. proton is greater than that of elcctron

B. electron is greater than that of proton

C. proton is equal to that of electron

D. proton depend on its velocity

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_fq3DyIUxb8Lu


32. Imagine you are sitting in a chamber with your back

to one wall. An electron beam, moving horizontally from

back wall towards the from wall, is de�ected by a strong

magnetic �eld to your right side. What is the direction

of the magnetic �eld?

A. Vertically upwards

B. vertically downwards

C. horizontal perpendicular to the direction of

motion of the elctron beam

D. horizontal and parallel to the direction of motion

of the electron beam

Answer: B

https://dl.doubtnut.com/l/_OYpkSwzb7HM1


Watch Video Solution

33. Cathode rays are made to pass between the poles of

a magnet as shown in �gure. The e�ect of magnetic

�eld is 

A. to de�ect them toward the south pole

B. to de�ect them perpendicular to the plane of the

paper and toward the observer

https://dl.doubtnut.com/l/_OYpkSwzb7HM1
https://dl.doubtnut.com/l/_LXKsZv5b8dNx


C. to de�ect them toward the norht pole

D. to increase the velocity of the rays

Answer: B

Watch Video Solution

34. In which of the following �eld cathod rays show

minimum de�ection

A. Electric �eld

B. Magnetic Field

C. Plasma �eld

D. Gravitational

https://dl.doubtnut.com/l/_LXKsZv5b8dNx
https://dl.doubtnut.com/l/_zvcUKVnYE20M


Answer: D

Watch Video Solution

35. An oil drop of mass m and charge +q is balanced in

vaccum by a uniform electric �eld of intensity . the

direction of this �eld should be

A. Vertically upwards

B. verticallu down

C. horizontal perpendicular to the direction of

motion of the elctron beam

D. inclined at  to the horizontal

E

450

https://dl.doubtnut.com/l/_zvcUKVnYE20M
https://dl.doubtnut.com/l/_YXhiK89r1c5Z


Answer: A

Watch Video Solution

36. An oil drop of mass m and falls through a medium

that o�ers a viscous drag force. F. if the velocity of the

drop is constant it means that

A. 

B. 

C. 

D. 

Answer: B

F > mg

F < mg

F > mg

F = mg

https://dl.doubtnut.com/l/_YXhiK89r1c5Z
https://dl.doubtnut.com/l/_OME9IRFoZ74k


Watch Video Solution

37. An oil drop of mass m fall through a viscous medium.

The viscous drag force.  is proportional to the velocity

of the drop . At the instant it begins to fall the force

that acts on the oil drop is (neglect buoyancy)

A. mg

B. 

C. 

D. F

Answer: A

Watch Video Solution

F

mg − F

F − mg

https://dl.doubtnut.com/l/_OME9IRFoZ74k
https://dl.doubtnut.com/l/_nJ44FQ5JSURA


38. An oil drop of mass m fall through air with a

terminal velocity in the presence of upward electric �eld

of intensity . the drop carries a charge .  is the

viscous drag force and  is the buoyancy force . Them

for the motion of the drop.

A. there is a net force directed upward

B. there is a net force directed downward

C. 

D. 

Answer: C

Watch Video Solution

E +q R

f

mg = Eq + F + R

mg + Eq = F + R

https://dl.doubtnut.com/l/_nJ44FQ5JSURA
https://dl.doubtnut.com/l/_glKoiSALpntJ


39. If  and  are the acceleration due to gravity on

the surfaces of the earth and the moon respectively and

if Millikan's oil drop experiment could be performed on

the two surfaces, one will �nd the ratio 

electronic charge on the moon/electronic charge on the

earth to be

A. 

B. 

C. 0

D. 

Answer: B

gE gM

gE /gM

1

gM /gE

https://dl.doubtnut.com/l/_glKoiSALpntJ
https://dl.doubtnut.com/l/_SVrtpXJHK1ca


Watch Video Solution

40. In millikan's oil drop method, electron charge is

accurately measured by conducting an experiment in

which

A. Apparent weight of drop is balanced by electric

forced on it

B. Apparent weight of drop is balanced by magnetic

forced

C. Electic force of drop is equal to magnetic force

D. Apparent force of drop of balanced by force due

to surface tension

https://dl.doubtnut.com/l/_SVrtpXJHK1ca
https://dl.doubtnut.com/l/_cMwnuusLq9Qj


Answer: A

Watch Video Solution

41. In Millilan's experiment , the oil drop acquire charge

by

A. induction

B. Friction

C. electic �eld

D. magnetic �eld

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_cMwnuusLq9Qj
https://dl.doubtnut.com/l/_pYz5nmvIsaZ8


42. If  is Velocity of oil drop , than according to stok's

law, the viscous drag force on an oil drop is

proportional to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

V

√V

V 2

V − 1

V

https://dl.doubtnut.com/l/_pYz5nmvIsaZ8
https://dl.doubtnut.com/l/_laUDFRPPPYXZ


43. An oil drop of radius r carrying a charge q remain

stationary in the presence of electric �eld of intensity E.

If the density of oil  , then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ρ

E = πr3ρgq
4
3

E = πr3ρg
4
3

E = πr3ρg/q
4
3

E = πr3ρ/g34
3

https://dl.doubtnut.com/l/_OkvjlqIhWv3F


44. The important conclusion given by millikan's

experiment about the charge is

A. charge is never quantised

B. charge has no de�nite value

C. charge is quantised

D. charge on an oil drop always increases

Answer: C

Watch Video Solution

45. Coulomb 's law correctly describe the electric force

is that (pick the wrong statement)

https://dl.doubtnut.com/l/_SmmFVUt2ZQT4
https://dl.doubtnut.com/l/_HsUcSfeOiXN0


A. bind the electrons and neutrons in the nucleus of

an atom

B. bind electron to nucleus

C. binds atom togather to form molecules

D. bind atom and molecules to from solid

Answer: A

Watch Video Solution

46. Is the probability of backward scattering (i.e.

scattering of a-particals at angle greater than 

predicated by Thomson's model much less, about the

same , or much greater than less, about the same , or

900)

https://dl.doubtnut.com/l/_HsUcSfeOiXN0
https://dl.doubtnut.com/l/_CPW7hN2qAB3r


much greater than that predicted by Ruthorford's

model ?

A. Much greater

B. much less

C. same

D. slightly greater

Answer: B

Watch Video Solution

47. An electron with kinetic energy  is incident on a

hydrogen atom in its ground state.The collision

5eV

https://dl.doubtnut.com/l/_CPW7hN2qAB3r
https://dl.doubtnut.com/l/_jyLZYBsJU7Aa


A. must be elastic

B. may be partially elastic

C. must be completely inelastic

D. may be partially inelastic

Answer: A

Watch Video Solution

48. The angular momentum of the - particles which are

scattered through large angle by the heavier nuclei, is

conserved because of the

A. nature of repulsive force

α

https://dl.doubtnut.com/l/_jyLZYBsJU7Aa
https://dl.doubtnut.com/l/_IRQRp643w1f0


B. conservation of kinetic energy

C. conservation of potential energy

D. there is no external torque

Answer: D

Watch Video Solution

49. The Incorrect statement regarding Rutherford's

atomic model is

A. Atom contain nucleus

B. Size of nucleus is very small in comparison to that

of atom

https://dl.doubtnut.com/l/_IRQRp643w1f0
https://dl.doubtnut.com/l/_WPozx2l6quED


C. Nucleus contains about 90% mass of the atom

D. Electrons revolve round the nucleus with uniform

speed

Answer: C

Watch Video Solution

50. a-particles are

A. helium nuclei

B. sodium nuclei

C. ionised nuclei

D. hydrogen nuclei

https://dl.doubtnut.com/l/_WPozx2l6quED
https://dl.doubtnut.com/l/_9RZOYenoY5DT


Answer: A

Watch Video Solution

51. In scattering experiment , the force that scatters

particles is

A. nuclear force

B. coulomb force

C. Both(1) and (2)

D. gravitational Force

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_9RZOYenoY5DT
https://dl.doubtnut.com/l/_OmkO1ZEyWGy4


52. Bohr'satom model assumes

A. The nucleus is of in�nite mass and is at rest

B. electron in a quantized orbit will not radiate

energy

C. mass of the electrons remain constant.

D.  are correct

Answer: D

Watch Video Solution

1, 2, 3

https://dl.doubtnut.com/l/_OmkO1ZEyWGy4
https://dl.doubtnut.com/l/_YBPKotRQKQNq


53. The rartio  of magnetic dipole moment

to that of the angular momentum of an electron of

mass  and charge  coulomb in Bohr's orbit of

hydrogen atom is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(inS1units)

mkg e

e

m

e

2m

e

3m

2e

m

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


54. The radius of hydrogen atom , when it is in its

second excite state , becomes:

A. half

B. double

C. four times

D. nine times

Answer: D

Watch Video Solution

55. For electron moving in  orbit of the atom , the

angular velocity is proportional to:

nth

https://dl.doubtnut.com/l/_TnjyL5jZ7p0t
https://dl.doubtnut.com/l/_Y3yoe61x7Vfu


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n

1

n

n3

1

n3

56. The size of atomic nucleus is of the order of............ m

and size of the atom is of the order of........... .

A. 

B. 

10− 14m, 10− 10m

10− 10m, 10− 8m

https://dl.doubtnut.com/l/_Y3yoe61x7Vfu
https://dl.doubtnut.com/l/_WQOwDftIqqm4


C. 

D. 

Answer: A

Watch Video Solution

10− 20m, 10− 16m

10− 8m, 10− 6m

57. In the lowest energy level of hydrogen atom, the

electron has the angular momentum

A. 

B. 

C. 

D. 

π

h

h

π

π
h

2

2π

h

https://dl.doubtnut.com/l/_WQOwDftIqqm4
https://dl.doubtnut.com/l/_gBzBIcTNb9I0


Answer: C

Watch Video Solution

58. Atomic hydrogen is excited to the nth energy level .

The maximum number of spectral lines which it can

emit while returning to ground state,is:

A. 

B. 

C. 

D. 

Answer: A

n(n − 1)
1

2

n(n + 1)
1

2

n(n + 1)

n(n + 1)

https://dl.doubtnut.com/l/_gBzBIcTNb9I0
https://dl.doubtnut.com/l/_jZ1Bj6YV4c8m


Watch Video Solution

59. As the orbit number increase , the distance between

two consecutive orbits in an atom or ion having single

electron:

A. increases

B. decreases

C. remain the same

D. �rst increases and then become constant

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_jZ1Bj6YV4c8m
https://dl.doubtnut.com/l/_4FjfLaaLLWeG


60. Ionization energy of a hydrogen like A is greater

than that of another hydrogen like ion Let r, u, E and L

represent the radius of the orbit, speed of the electron

energy of the atom and orbital angular momentum of

the electron respectively, in ground state

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

rA > rB

ua > uB

EA. EB

LA > LB

https://dl.doubtnut.com/l/_3KrMVAqH2pet


61. The classi�cation of discrete energy levels in atom

was �rst given experimentally by

A. Thomson's experiment

B. Millikan's oil drop experiment.

C. Frank -Hertz experiment

D. Leonard experiment

Answer: C

Watch Video Solution

62. An atomic nucleus contains

https://dl.doubtnut.com/l/_GmDLMkkMCg5J
https://dl.doubtnut.com/l/_IwBbLSof7oWw


A. only electrons

B. only protons

C. only neutrons

D. both proton and neutrons

Answer: D

Watch Video Solution

63. On decreasing principal quantum number n, the

value of r and v will

A. decrease

B. increase

https://dl.doubtnut.com/l/_IwBbLSof7oWw
https://dl.doubtnut.com/l/_OeCE7xIBgpGj


C. r will increase but v will decrease.

D. r will decrease but v will increase

Answer: D

Watch Video Solution

64. The possible values of principal quantum number

can be

A. 

B. .

C. only zero

D. only odd numbers

1, 2, 3…8.

0, 1, 2…8

https://dl.doubtnut.com/l/_OeCE7xIBgpGj
https://dl.doubtnut.com/l/_MiWp716pISUd


Answer: A

Watch Video Solution

65. According to sommerfeld , an electron revolves

round a necleus in

A. Circular orbits.

B. Elliptical orbits.

C. Hyperbolic

D. orbits

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_MiWp716pISUd
https://dl.doubtnut.com/l/_HXqZFtQfTCL4


66. The main defect of Bohr's atom model is

A. mixing of classical and quantum theories

B. exclusion of nuclear motion

C. failed to explain the �ne strcucture of spectural

lines

D. failed to explain other atom

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_HXqZFtQfTCL4
https://dl.doubtnut.com/l/_PB3qKKoW4qOl


67. According to Bhor's discrete quantium is

A. Momentum

B. Angular Velocity

C. potential energy

D. Angular momentum

Answer: D

Watch Video Solution

68. If  and  denote the total energy and the

angular momentum of an electron in the nth orbit of

Bohr atom, then

En Ln

https://dl.doubtnut.com/l/_QSOgD6T4d5Hm
https://dl.doubtnut.com/l/_hiRiGAY585oK


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

En ∝ j2
n

En ∝
1

j2
n

En ∝ jn

En ∝
1

Jn

69. If the radius of �rst Bohr's orbit is r, then radius of

second orbit will be

A. 

B. 

2r

r

2

https://dl.doubtnut.com/l/_hiRiGAY585oK
https://dl.doubtnut.com/l/_8zYm0OkhM2Zl


C. 

D. 

Answer: C

Watch Video Solution

4r

√2r

70. According to quantum mechanics, one of the

following is wrong about spin of electron

A. it is releted to intrinsic angular momentum

B. spin is rotation of electron about its own axis

C. value of spine quantum number must not be 1

https://dl.doubtnut.com/l/_8zYm0OkhM2Zl
https://dl.doubtnut.com/l/_XbvEnQ6t0hHA


D.  value of spin quantum number represents

up spin

Answer: B

Watch Video Solution

+1/2

71. According to classical theory, the circular path of an

electron in Rutherford atom is

A. straight line

B. spiral

C. circular

D. parabolic

https://dl.doubtnut.com/l/_XbvEnQ6t0hHA
https://dl.doubtnut.com/l/_MMMXjXja53E4


Answer: B

Watch Video Solution

72. one of the following radiation are not emitted by

electron transition in atom , choose the option

A. ultra violet rays

B. infrared radiations

C. visible rays

D. 

Answer: D

Watch Video Solution

α − rays

https://dl.doubtnut.com/l/_MMMXjXja53E4
https://dl.doubtnut.com/l/_TSGjVsJVkvnP


73. The energy emitted by a source is in the form of

A. photons

B. electrons

C. protons

D. neutrons

Answer: A

Watch Video Solution

74. The unit of planck's constant is equivalent to that of

https://dl.doubtnut.com/l/_TSGjVsJVkvnP
https://dl.doubtnut.com/l/_pc57dp2aqDPK
https://dl.doubtnut.com/l/_A0b69xaiIdMH


A. energy

B. angular momentum

C. velocity

D. force

Answer: B

Watch Video Solution

75. Hydrogen atom will be in its ground state , if its

electrons is in

A. any energy level

B. the lowest energy state

https://dl.doubtnut.com/l/_A0b69xaiIdMH
https://dl.doubtnut.com/l/_ecHIkS9CgROV


C. the highest energy state

D. the intermediate state

Answer: B

Watch Video Solution

76. The wavelength involved in the spectrum of

deuterium  are slightly di�erent from that of

hydrogen spectrum because

A. the size of the nuclei are di�erent

B. the nuclear forces are di�erent in two cases

C. the mases of the two nuclei are di�erent

_ (1)2
D

https://dl.doubtnut.com/l/_ecHIkS9CgROV
https://dl.doubtnut.com/l/_Lc0BQzmzR60W


D. the attraction and the nucelus is di�erent in the

two cases

Answer: C

Watch Video Solution

77. When an electron jumps from  orbit to  th

orbit, the energy radiated is given by

A. 

B. 

C. 

D. 

n1th n2

E1 − E2 = hv

E2 − E1 = hv

E2 + E1 = hv

E2 − 2E1 = hv

https://dl.doubtnut.com/l/_Lc0BQzmzR60W
https://dl.doubtnut.com/l/_px6vkNv3LX4z


Answer: A

Watch Video Solution

78. Which of the following parameters are the same for

all hydrogen like atoms and ions in their ground state?

A. radius of the orbit

B. speed of the electron

C. energy of the atom

D. orbital angular momentum of electrons

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_px6vkNv3LX4z
https://dl.doubtnut.com/l/_KUKTuUvdiwiJ


79. The Fine structure of hydrogen spectrum can be

explained by

A. the presence of neutrons in the nucleus

B. the �nite size of nucleus

C. the obtical angular momentum of electrons

D. the spin angular momentum of the electron

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_KUKTuUvdiwiJ
https://dl.doubtnut.com/l/_V4QnDhHA4r3f


80. The visible region of hydrogen spectrum was �rst

studied by

A. Lyman

B. Balmer

C. Pfund

D. Brackett

Answer: B

Watch Video Solution

81. With the increase in peinciple quantum number, the

energy di�erence between the two successive energy

https://dl.doubtnut.com/l/_qCgxqNxqeozB
https://dl.doubtnut.com/l/_TOSZ1KlxydPp


levels

A. remains constant

B. decreases.

C. increases

D. sometime increases somtime decreases

Answer: B

Watch Video Solution

82. Can a hydrogen atom emit characteristic X-ray?

A. its energy levels are too close to each other

B. its energy levels are too for apart

https://dl.doubtnut.com/l/_TOSZ1KlxydPp
https://dl.doubtnut.com/l/_c3BdXNRXLP51


C. it has a very small mass

D. it has a single electron

Answer: A

Watch Video Solution

83. An electron makes transition form , 

state in a hydrogen atom. The maximum possible

number of photons emitted will be

A. 

B. 

C. 

n = 3 n = 1

1

2

3

https://dl.doubtnut.com/l/_c3BdXNRXLP51
https://dl.doubtnut.com/l/_xXn7pQwXkP9p


D. 

Answer: C

Watch Video Solution

6

84. Assertion : Rydberg's constant varies with mass no.

of a given element. 

Reason: The 'reduced mass' of the electron is

dependent on the mass of the nucleus only.

A.  and  are true and  is the correct

explaination of 

A R R

A

https://dl.doubtnut.com/l/_xXn7pQwXkP9p
https://dl.doubtnut.com/l/_6A4MUaxmzWcw


B.  and  are true and is not the correct

explaination of 

C.  is true and  is false.

D.  is false but  is true

Answer: D

Watch Video Solution

A R R

A

A R

A R

85. Assertion (A), study of discharge of electricity

through gases at low pressure resulted in the discovery

of cathod rays . 

Reason (R ): cathod rays are de�ected by both magnetic

https://dl.doubtnut.com/l/_6A4MUaxmzWcw
https://dl.doubtnut.com/l/_2ioCi3Ylo4yb


and electric �elds and the direction of de�ection shows

that they are nagatievly charged .

A.  and  are true and  is the correct

explaination of 

B.  and  are true and is not the correct

explaination of 

C.  is true and  is false.

D.  is false but  is true

Answer: B

Watch Video Solution

A R R

A

A R R

A

A R

A R

https://dl.doubtnut.com/l/_2ioCi3Ylo4yb


86. Assertion (A),If electrons travel undefeccted by the

electric �eld  and magnetic �eld B then the velocity of

electrons is given by .  

Reason : When both electric and magnetic �eld are

applied simultaneously on electron beam. If force due

to electric �eld is equal and opposite to force due to

magnetic �eld then they travel unde�ected.

A.  and  are true and  is the correct

explaination of 

B.  and  are true and is not the correct

explaination of 

C.  is true and  is false.

E

V =
e

b

(R)

A R R

A

A R R

A

A R

https://dl.doubtnut.com/l/_OMI1FppKlemY


D.  is false but  is true

Answer: A

Watch Video Solution

A R

87. Assertion (A),In the Thomson's e/m experiment of

electrons, the speci�c charge of electrons is

independent of natural of the discharge tube 

Reason (R ): Charge of a body is quantized

A.  and  are true and  is the correct

explaination of 

A R R

A

https://dl.doubtnut.com/l/_OMI1FppKlemY
https://dl.doubtnut.com/l/_BZlLncY0OfNP


B.  and  are true and is not the correct

explaination of 

C.  is true and  is false.

D.  is false but  is true

Answer: B

Watch Video Solution

A R R

A

A R

A R

88. Assertion (A), Between any two given energy levels,

the number of absorption transition is always less than

number of emission transition. 

Reason (R ): Absorption transitiion start from the

lowest energy lovely only and may end at any higher

https://dl.doubtnut.com/l/_BZlLncY0OfNP
https://dl.doubtnut.com/l/_Os88xLdIa55f


energy level. but emission transition may start from any

higher energy level and end at any energy level below it.

A.  and  are true and  is the correct

explaination of 

B.  and  are true and is not the correct

explaination of 

C.  is true and  is false.

D.  is false but  is true

Answer: A

Watch Video Solution

A R R

A

A R R

A

A R

A R

https://dl.doubtnut.com/l/_Os88xLdIa55f


LEVEL-I (C.W)

1. An electron passes unde�ected through

perpendicular electric and magnetic �led of intensity

 and  respectively .

Then its velocity un  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3.4 × 103V /m 2 × 10− 3Wb/m2

m/s

1.7 × 106

6.8 × 106

6.8

1.7 × 108

https://dl.doubtnut.com/l/_bAXdEih4GMvo


2. The ratio of speci�c charge of an electron to that of a

hydrogen ion is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2: 1

1: 1

1: 1840

1840: 1

https://dl.doubtnut.com/l/_bAXdEih4GMvo
https://dl.doubtnut.com/l/_6OOSISm2xhVB


3. An a - particle and a protein are subjected to the

same electric �eld , then the ratio of the force acting on

them is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2: 3

1: 3

3: 2

2: 1

https://dl.doubtnut.com/l/_7yR6ZPjWYYfD


4. An electron is accelerated in an electric �eld of

. If  of electron is  ,

then its acceleration is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

40V cm− 1 e/m 1.76 × 1011Ckg− 1

14.0 × 1014ms2

14.0 × 1010ms− 2

7.0 × 1010ms− 2

7.04 × 1014ms− 2

https://dl.doubtnut.com/l/_2gtuFGwDG3qm


5. An electron beam moving with a speed of 

 enters into the magnetic �eld  

 directed perpendicular to its

direction of motion. Find the intensity of the electron

moves unde�ected .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.5 × 107ms− 1

4 × 10− 3Wb/m2

104N /C

105N /C

107N /C

103N /C

https://dl.doubtnut.com/l/_g08ff7XSluLp


6. A particle carrying a charge moves perpendicular to a

uniform magnetic �eld of induction  with a

momentum  then the radius of the circular path is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B

p

Be/p

pe/B

p/Be

Bep

https://dl.doubtnut.com/l/_BJvM1UxlRd86


7. A Water of mass  and carrying a charge

of  is suspended stationary betwaeen two

plates of an electric �eld. Given , the

intensity of the electric �eld required is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3.2 × 10− 18kg

1.6 × 10− 19C

g = 10m/s2

2V /m

200V /m

20V /m

2000V /m

https://dl.doubtnut.com/l/_NJ4wx8pvPCEz


8. In a millikon's oil drop experiment, an oil drop of mass

, carrying a charge 

remain stationary between two plates seperated by a

distance of  . Given , the voltage that

must be applied between the plates being

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.64 × 10− 14kg 1.6 × 10− 19C

5mm g = 9.8m/s2

980V

1960V

3920V

2880V

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


9. a-particle are projected toward the nuclei of the

di�erent metals , with the same kinetic energy . The

distance of closest approach is minimum for

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Cu(Z = 29)

Ag(Z = 47)

Au(Z = 79)

Pd(Z = 46)

https://dl.doubtnut.com/l/_6AksRn0TJLOv


10. If in Rutherford's experiment, the number of

particles scattered at  angle are  per min, then

number of scattered particles at an angle  and 

will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

90∘ 28

60∘ 120∘

56

112

60

120

https://dl.doubtnut.com/l/_nDFmoOzToO1g


11. for given impact parameter b, does the angle of

de�ection increase or decrease with increase in energy?

A. Decrease

B. incerease

C. become zero

D. become

Answer: A

Watch Video Solution

12. Find the frequency of revolution of the electron in

the �rst orbit of H-atom

https://dl.doubtnut.com/l/_Css3OeIpMUep
https://dl.doubtnut.com/l/_lXlmXQa7oG8F


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

6 × 1014Hz

6.6 × 1010Hz

6.6 × 10− 10Hz

6.6 × 1015Hz

13. What is the energy of a hydrogen atom in the �rst

excited state if the potential energy is taken to be zero

in the ground state?

A. 10.2eV

https://dl.doubtnut.com/l/_lXlmXQa7oG8F
https://dl.doubtnut.com/l/_FyXOztfICuiK


B. 

C. 

D. 

Answer: C

Watch Video Solution

13.6eV

23.8eV

27.2eV

14. According to bohr model, the diameter or �rst orbit

of hydrogen atom will be

A. 

B. 

C. 

1.058A0

0.529A0

2.25A0

https://dl.doubtnut.com/l/_FyXOztfICuiK
https://dl.doubtnut.com/l/_p0FsRnLecY3L


D. 

Answer: A

Watch Video Solution

0.725A0

15. If the angular momentum of an electron is  then

the magnitude of the magnetic moment will be

A. 

B. 

C. 

D. 

→
J

mJ

2e

eJ

2m

2m

eJ

emJ

2

https://dl.doubtnut.com/l/_p0FsRnLecY3L
https://dl.doubtnut.com/l/_5iPyODwYoueI


Answer: B

Watch Video Solution

16. The radius of the shortest orbit in a one electron

system is 18 pm it may be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

.1
1 H

.2
1

He+

Li+

https://dl.doubtnut.com/l/_5iPyODwYoueI
https://dl.doubtnut.com/l/_KViLJnM7tpZX


17. In the Bohr model of a hydrogen atom, the

centripetal force is furnished by the Coulomb attraction

between the proton and the electrons. If  is the

radius of the ground state orbit,  is the mass and  is

the charge on the electron and  is the vacuum

permittivity, the speed of the electron is

A. 

B. 

C. 

D. 

Answer: C

a0

m e

e0

Zero

e

√ε0a0m

e

√4πε0a0m

√4πε0a0m

e

https://dl.doubtnut.com/l/_KViLJnM7tpZX
https://dl.doubtnut.com/l/_lbYHSh6s41NR


Watch Video Solution

18. The energy required to remove an electron in a

hydrogen atom from  state is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n = 10

1.36eV

0.0136eV

13.6eV

0.136eV

https://dl.doubtnut.com/l/_lbYHSh6s41NR
https://dl.doubtnut.com/l/_uoZpM45mNBil


19. The ratio of the energies of the hydrogen atom in its

�rst to second excited state is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3/1

1/4

4/9

9/4

20. The number of di�erent wavelengths may be

observed in the spectrum from a hydrogen sample if

https://dl.doubtnut.com/l/_ZTh7wSHTpSEz
https://dl.doubtnut.com/l/_4O7a5kDK1emQ


the atoms are excited to third excited state is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

4

5

6

21. The ratio of the frequencies of the long wavelength

limits of the balmer and Lyman series of hydrogen is

A. 27: 5

https://dl.doubtnut.com/l/_4O7a5kDK1emQ
https://dl.doubtnut.com/l/_SSWjkcaawL9B


B. 

C. 

D. 

Answer: A

Watch Video Solution

5: 27

4: 1

1: 4

22. When an electron jumps from higher orbit to the

second orbit in hydrogen, the radiation emitted out will

be in 

A. ultraviolet

B. visible region

(R = 1.09 × 107m− 1)

https://dl.doubtnut.com/l/_SSWjkcaawL9B
https://dl.doubtnut.com/l/_UZuOYycDGulm


C. infrared region

D. X-ray region

Answer: B

Watch Video Solution

23. The energy required to separate a hydrogen atom

into a proton and an electron is  then the velocity

of electron in a hydrogen atom is

A. 

B. 

C. 

1.6eV

2.2 × 104m/s

2.2 × 102m/s

2.2 × 106m/s

https://dl.doubtnut.com/l/_UZuOYycDGulm
https://dl.doubtnut.com/l/_e7axUget60NQ


LEVEL-II (C.W)

D. 

Answer: C

Watch Video Solution

2.2 × 1010m/s

1. Two ions having masses in the ratio  and charges 

 are projected into uniform magnetic �eld

perpendicular to the �eld with speeds in th ratio .

The ratio of the radius of circular paths along which the

two particles move is

A. 

1: 1

1: 2

2: 3

4: 3

https://dl.doubtnut.com/l/_e7axUget60NQ
https://dl.doubtnut.com/l/_zuVEoRsyN4GC


B. 

C. 

D. 

Answer: A

Watch Video Solution

2: 3

3: 1

1: 4

2. In thomson's experiment, a magnetic �eld of

induction  is used. For an unde�ected

beam of cathod rays ,  of  is applied between

the plates which are  cm. apart . Then the velocity of

the cathod ray beam is …. .

10− 2wb/m2

a. p 500V

0.5

m/s

https://dl.doubtnut.com/l/_zuVEoRsyN4GC
https://dl.doubtnut.com/l/_Q8evaobCMpdg


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4 × 107

2 × 107

2 × 108

107

3. A cathode ray beam is bent into an arc of a circle of

radius  by a �eld of magnetic induction  milli

tesla. The velocity of electron is (given

 and 

0.02m 4.55

e = 1.6 × 10− 19c m = 1.9 × 10− 31kg)

https://dl.doubtnut.com/l/_Q8evaobCMpdg
https://dl.doubtnut.com/l/_1eWy631WyGfe


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2 × 107m/s

3 × 107m/s

1.6 × 107m/s

3.2 × 107m/s

4. When two electrons enter into a magnetic �eld with

di�erent velocities , they defect in di�erent circular

parts , in such a way that radius of one path is double

that of the other.  is the velocity of1 × 107ms− 1

https://dl.doubtnut.com/l/_1eWy631WyGfe
https://dl.doubtnut.com/l/_XxYrslztkYFv


electron in smaller circle of radius . The

velcoity of electron in the other circular path is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2 × 10− 3m

4 × 107ms− 1

2 × 106ms− 1

2 × 107ms− 1

2 × 106ms− 1

5. A charged oil drop fall with a terminal velocity  in

the absence of elcectric �eld . An electric �eld  keep

V

E

https://dl.doubtnut.com/l/_XxYrslztkYFv
https://dl.doubtnut.com/l/_AWQ8TjLeWPnH


keep the oil drop stationary in it . When the drop

acquire a charge 'q' it moves up with same velocity. Find

the initial charge on the drop.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4q

2q

q

q/2

https://dl.doubtnut.com/l/_AWQ8TjLeWPnH


6. A charge oil drop is moving with a velcoity  As it

acquire charge it moves up with the velcity  in the

same electric �eld . It fall freely with a velocity  in

the absence before and after acquiring additional

charge is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

v1

V2

' V '

V1 + V

V2 − V1

V
V1 + V2

2

V + V1

V + V2

V2V2V1

2V1 + V

https://dl.doubtnut.com/l/_rIL74MKT6XmX


7. A proton of mass  moving with a speed 

apporoches a stationary proton that is free to move.

Assuming impact parameter to be zero., i.e., head-on

collision. How close will be incident proton go to other

proton ?

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

m v0

e2

4πεmv2
0

e2

πε0mv2
0

e2

mv2
0

https://dl.doubtnut.com/l/_EUwUILFbuz3p


8. A closest distance of approach of an  particle

travelling with a velocity  towards  nucleus .  .

The closest distacne of approach of an alpha particle

travelling with velocity  toward  nucleus is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a

V Al13 d

4V Fr26

d/2

d/4

d/8

d/16

https://dl.doubtnut.com/l/_8NWQL46SuILr


9. The energy required to excition an electron from

 to  energy state is . The charge

number of the nucleus, around which the electrons

revolving will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

n = 2 n = 3 47.2eV

5

10

15

20

https://dl.doubtnut.com/l/_DRGyP7qT4Uul


10. The de-Broglie wavelength of an electron in the �rst

Bohr orbit is

A. Equal to the circumference of the �rst orbit

B.  circumference of the �rst orbit

C.  circumference of the �rst orbit

D.  circumference of the �rst orbit

Answer: A

Watch Video Solution

1/2th

1/4th

3/4th

11. The radius of �rst Bohr orbit is x. The de-Broglie

wavelength of electron in 3rd orbit is  where n=?nπx

https://dl.doubtnut.com/l/_kQq8Gzxps1cE
https://dl.doubtnut.com/l/_K7YhvgqM4f7i


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2πx

6πx

9x

x/3

12. The angular momentum of the electron in third orbit

of hydrogen atom, if the angular momentum in the

second orbit of hydrogen is  is

A. 

L

L

https://dl.doubtnut.com/l/_K7YhvgqM4f7i
https://dl.doubtnut.com/l/_pffD85xEJKeo


B. 

C. 

D. 

Answer: C

Watch Video Solution

3L

(3/2)L

2/3L

13. The `De-Broglie wave length of electron in second

exited state of hydrogen atom is

A. 

B. 

C. 

3.33A ∘

6.66A ∘

9.99A ∘

https://dl.doubtnut.com/l/_pffD85xEJKeo
https://dl.doubtnut.com/l/_r82jQpTCrFdv


D. 

Answer: B

Watch Video Solution

1.06A ∘

14. The maximum wavelength of Brackett series of

hydrogen atom will be _____

A. 

B. 

C. 

D. 

A ∘

35, 890

14, 440

62, 160

40, 477

https://dl.doubtnut.com/l/_r82jQpTCrFdv
https://dl.doubtnut.com/l/_nLCYsGTUlp2j


Answer: D

Watch Video Solution

15. A hydrogen atom emits a photon corresponding to

an electron transition from  to . The recoil

speed of hydrogen atom is almost (mass of proton

.

A. 

B. 

C. 

D. 

n = 5 n = 1

≈ 1.6 × 10− 27kg)

10− 4m/s

2 × 10− 2m/s

4m/s

8 × 10− 2m/s

https://dl.doubtnut.com/l/_nLCYsGTUlp2j
https://dl.doubtnut.com/l/_ktQoXpZrZV2Z


Answer: C

Watch Video Solution

16. An orbital electron is the ground state of hydrogen

has the magnetic moment . This orbital electron is

excited to 3rd excited state by some energy transfer to

the hydrogen atom. The new magnetic moment fo the

electron is  then

A. 

B. 

C. 

D. 

μ1

μ2

μ1 = 2μ2

2μ1 = μ2

16μ1 = μ2

4μ1 = μ2

https://dl.doubtnut.com/l/_ktQoXpZrZV2Z
https://dl.doubtnut.com/l/_Nrbipr4dEMnq


LEVEL-III

Answer: D

Watch Video Solution

1. Magnetic moment due to the motion of the electron

in nth energy of hydrogen atom is proportional to

A. 

B. 

C. 

D. 

n

n0

n5

n3

https://dl.doubtnut.com/l/_Nrbipr4dEMnq
https://dl.doubtnut.com/l/_fzpeiEkoBnKU


Answer: A

Watch Video Solution

2. The ratio between total acceleration of the electron

in singly ionized helium atom and hydrogen atom (both

in ground state) is

A. 

B. 

C. 

D. 

Answer: B

1

8

4

16

https://dl.doubtnut.com/l/_fzpeiEkoBnKU
https://dl.doubtnut.com/l/_pZvC7rIPiPDq


Watch Video Solution

3. The shortest wavelength of the Brackett series of a

hydrogen-like atom (atomic number of  ) is the same

as the shortest wavelength of the Balmer series of

hydrogen atom. The value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Z

z

2

3

4

6

https://dl.doubtnut.com/l/_pZvC7rIPiPDq
https://dl.doubtnut.com/l/_8bWTflNKnrOl


4. According to Bohr's theory of hydrogen atom , the

product of the binding energy of the electron in the nth

orbit and its radius in the nth orbit

A. is proportional to 

B. is inversely proportional to 

C. has a constant value of 

D. has constant value 

Answer: D

Watch Video Solution

n2

n3

10.2eV − A ∘

7.2eV − A ∘

https://dl.doubtnut.com/l/_8bWTflNKnrOl
https://dl.doubtnut.com/l/_tQMx1iBQLYSh


5. If an electron drop from  orbit to  orbit in an

H-atom, then

A. it gains 2.55eV of potential energy

B. it gain 2.55eV electron

C. it emits a 2.55eV electron

D. it emits a 2.55 eV photon

Answer: D

Watch Video Solution

4th 2nd

6. The enrgy of an atom (or ion) in the ground state is

 .If may be−54.4eV

https://dl.doubtnut.com/l/_ndORotFs8vOK
https://dl.doubtnut.com/l/_nAA6aEPSJiT7


A. 

B. 

C. hydrogen

D. deuterium

Answer: A

Watch Video Solution

He+

Li2 +

7. An atom absorb energy and is excited to next

energy state . The wavelength of light absorbed will be

A. 

B. 

2eV

2000A ∘

4000A ∘

https://dl.doubtnut.com/l/_nAA6aEPSJiT7
https://dl.doubtnut.com/l/_TsLHaE6AHYIR


C. 

D. 

Answer: D

Watch Video Solution

8000A ∘

6206A ∘

8. When an electron in the hydrogen atom in ground

state absorb a photon of energy , its angular

momentum

A. decrease by 

B. decreaseby

C. increaseby 

12.1eV

2.11 × 10− 34

1.055 × 10− 34

2.11 × 10− 34

https://dl.doubtnut.com/l/_TsLHaE6AHYIR
https://dl.doubtnut.com/l/_55ouKChmAP3b


D. increase by 

Answer: C

Watch Video Solution

1.055 × 10− 34

9. Magnetic �eld at the center (at nucleus) of the

hydrogen like atom  due to the

motion of electron in nth orbit is proporional to

A. 

B. 

C. 

D. 

(atomic number = z)

n3

Z5

n4

Z

Z2

n3

Z3

n5

https://dl.doubtnut.com/l/_55ouKChmAP3b
https://dl.doubtnut.com/l/_eXmrlBMAYpiI


Answer: D

Watch Video Solution

10. A neutron moving with a speed  makes a head-on

collision with a hydrogen in ground state kept at rest

which inelastic collision will be take place is (assume

that mass of photon is nearly equal to the mass of

neutron)

A. 

B. 

C. 

D. 

v

10.2eV

20.4eV

12.1eV

16.8eV

https://dl.doubtnut.com/l/_eXmrlBMAYpiI
https://dl.doubtnut.com/l/_MGvPmycm56Rf


Answer: B

Watch Video Solution

11. A charge particle is moving in a uniform magnetic

�eld ib a circular path. The energy of the particle is

doubled . If the initial radius of he circular path was ,

the radius of the new circular path after the energy is

doubled will be

A. 

B. 

C. 

D. 

R

R/2

√2R

2R

R/√2

https://dl.doubtnut.com/l/_MGvPmycm56Rf
https://dl.doubtnut.com/l/_H67WBcZ4RmQD


Answer: B

Watch Video Solution

12. An electron in hydrogen atom after absorbing an

energy photo jumps from energy state  to . Then it

returns to ground state after emitting six di�erent

wavelength in emission spectrum. The energy of

emitted photons is either equal, to less than or greater

than the absorbed photons . then  and 

A. 

B. 

C. 

n1 n2

n1 n2

n2 = 4, n1 = 3

n2 = 5, n2 = 3

n2 = 4, n1 = 2

https://dl.doubtnut.com/l/_H67WBcZ4RmQD
https://dl.doubtnut.com/l/_VcsOekk11EMf


D. 

Answer: C

Watch Video Solution

n2 = 4, n1 = 1

13. the photon radiated from hydrogen corresponding

to the second line of Lyman series is absorbed by a

hydrogen like atom X in the second excited state. Then,

the hydrogen-like atom X makes a transition of nth

orbit.

A. 

B. 

X = He+ , n = 4

X = Li+ + , n = 6

https://dl.doubtnut.com/l/_VcsOekk11EMf
https://dl.doubtnut.com/l/_YOjUdlqF7FvW


C. 

D. 

Answer: D

Watch Video Solution

X = He+ , n = 6

X = Li+ + , n = 9

14. Consider a hydrogen-like atom whose energy in nth

excited state is given by 

 

When this excited makes a transition from excited state

to ground state , most energetic photons have energy 

. and least energetic photons have

energy 

En =
13.6Z2

n2

Emax = 52.224eV

https://dl.doubtnut.com/l/_YOjUdlqF7FvW
https://dl.doubtnut.com/l/_eXTpXlM9QEby


  

Find the atomic number of atom and the intial state or

excitation.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Emax = 1.224eV

Z = 2, n = 5

Z = 2, n = 4

Z = 3, n = 6

Z = 4, n = 6

https://dl.doubtnut.com/l/_eXTpXlM9QEby


15. The ionisation energy o  atom in ground state

is,

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Li2 +

13.6 × 9eV

13.6J

13.6erg

13.6 × 10− 19J

16. A photon of energy  collides with atom.

Due to this collision, atom gets ionized. The

15eV H −

H −

https://dl.doubtnut.com/l/_MnabifUOc4y9
https://dl.doubtnut.com/l/_YePH1KvASUvH


maximum kinetic energy of emitted elecrtron is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.4eV

5eV

15eV

13.6eV

17. Monochromatic radiation of wavelength  is incident

on a hydrogen sample in ground state. hydrogen atoms

λ

https://dl.doubtnut.com/l/_YePH1KvASUvH
https://dl.doubtnut.com/l/_OTXp68nNkXng


absorb a fraction of light and subsequently and

radiation of six di�erent wavelength .Find the value of 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ

80mm

97.5mm

105mm

60mm

18. The follwing diagram indicates the energy levels of a

certain atom when the system moves from  level to 2E

https://dl.doubtnut.com/l/_OTXp68nNkXng
https://dl.doubtnut.com/l/_YyRfGvqkPaZi


, a photon of wavelength  is emitted. The wavelength

of photon produced during its transition from  level

to  is  

A. 

B. 

C. 

D. 

Answer: A

E λ

4E
3

E

3λ

3/4λ

λ/4

2λ

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


Watch Video Solution

19. When the elecrton in the hydrogen atom jupms from

 orbit to 1st orbit, the wavelength of radiation

emitted is . When the electrons jupms from  orbit

to  orbit, the wavelength of emitted radiation would

be

A. 

B. 

C. 

D. 

Answer: C

2nd

λ 3rd

1st

λ
9

4

λ
4
9

λ
27
32

λ
32

27

https://dl.doubtnut.com/l/_YyRfGvqkPaZi
https://dl.doubtnut.com/l/_2OZp9l5Yp0y8


Watch Video Solution

20. The ratio of the largest to shortest wavelength in

Balmer series of hydrogen spectra is,

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

25

9

17
6

9

5

5

4

https://dl.doubtnut.com/l/_2OZp9l5Yp0y8
https://dl.doubtnut.com/l/_KYp0RxygWYEo


21. An electron in a hydrogen atoms makes a transition

form  to  where  are two principal

quantum numbers of two states. If time period of

electron in state  is 8 times the time period in state 

, �nd the ratio , assuming Bohr model to be

true.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n1 n2 n1 and n2

n1

n2 (n2 /n1)

8: 1

4: 1

2: 1

1: 2

https://dl.doubtnut.com/l/_D0EcxXhrVsjI


22. The wave number of energy emitted when electron

jumps from fourth orbit to second orbit in hydrogen in

. The wave number of energy for the same

trasition in  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

20, 497cm− 1

He+

5, 099cm− 1

20, 497cm− 1

40, 994cm− 1

81, 988cm− 1

https://dl.doubtnut.com/l/_D0EcxXhrVsjI
https://dl.doubtnut.com/l/_JZUIgc9JeIrK


23. If the wavelength of the �rst member of Balmer

series of hydrogen spectrum is  , the

wavelength of second member of Balmer series will be:

A. 

B. 

C. 

D. data given is insu�cient to calculate the value

Answer: B

Watch Video Solution

6564A ∘

1215A ∘

4848A ∘

6050A ∘

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


24. photon from  to  in hydrogen atom is

made to fall on a metal surface with work function

 the maximum velocity of photo electron

emitted is nearly equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n = 2 n = 1

1.2eV .

6 × 105m/s

3 × 105m/s

2 × 105m/s

18 × 105m/s

https://dl.doubtnut.com/l/_kXhOU5xsm6Ie


25. Let  be the frequency of series limit of Lyman

series,  the frequency of the �rst line of Lyman series

and  the frequency of series limit of Balmer series.

Then which of the following is correct ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v1

v2

v3

ϑ1 − ϑ2 = ϑ3

ϑ2 − ϑ1 = ϑ3

2ϑ3 = ϑ1 + ϑ2

ϑ − (1) + ϑ2 = ϑ3

https://dl.doubtnut.com/l/_DCaoi38BrJvp


26. (a)Find the wavelength of the radiation required to

excited the electron is  from the �rst to the third

Bohr orbit (b) How many spectral lines are observed in

the emission spectrum of the above excited system?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Li+ +

108.8eV , 3

13.6eV , 4

54.4eV , 2

10.2eV , 3

https://dl.doubtnut.com/l/_wn9bSZhB7Qxm


27. Find the wavelength in a hydrogen spectrum

between the range 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

500nm → 700nm

540nm

580nm

654nm

696nm

28. The largest wavelength in the ultraviolet region of

the hydrogen spectrum is . The smallest122nm

https://dl.doubtnut.com/l/_qfDm9TBxWK3g
https://dl.doubtnut.com/l/_tXqQUX34uJc2


wavelength in the infrared region of the hydrogen

spectrum (to the nearest interger) is (a)  (b)

 

(c )  (d) .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

802nm

823nm

1882nm 1648nm

802nm

823nm

1882nm

1648nm

https://dl.doubtnut.com/l/_tXqQUX34uJc2


29. If elements of quantum number greater than  were

not allowed , the number of possible element in nature

would be ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n

n(n + 1)
1

2

{ }
2

n(n + 1)

2

n(n + 1)(2n + 1)
1

2

n(n + 1)(2n + 1)
1

3

https://dl.doubtnut.com/l/_UJxCmrL2Bw2M


30. Magnetic �eld at the center (at nucleus) of the

hydrogen like atom  due to the

motion of electron in nth orbit is proporional to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(atomic number = z)

n3

z5

n4

Z

z2

n3

z3

n5

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


31. In hydrogen atom, the radius of  Bohr orbit is .

The graph Beetween  will be

A. 

B. 

C. 

D. 

Answer: A

nth Vn

log. ( )
rn

r1

https://dl.doubtnut.com/l/_QiZ4gtKg6uLW


Watch Video Solution

32. In hydrogen atom, the area enclosed by  orbit is 

. The graph between log  log will be

A. 

B. 

C. 

nth

An ( )
An

A1

https://dl.doubtnut.com/l/_QiZ4gtKg6uLW
https://dl.doubtnut.com/l/_3YnBq3i1bvnd


D. 

Answer: A

Watch Video Solution

33. If we assume only gravitational attraction between

protect and electron in hydrogen atom and the Bohr's

quantization rule kto be allowed , then the expression

for the ground state energy of the atom will be (the

mass of proton is  and that of electron is )

A. 

B. 

M m

G2M 2m2

h2

2π2G2M 2m3

h2

https://dl.doubtnut.com/l/_3YnBq3i1bvnd
https://dl.doubtnut.com/l/_5hFJrTBmfXQm


C. 

D. 

Answer: B

Watch Video Solution

2π2GM 2m3

h2

h2

G2M 2n2

34. A particle of charge equal to that of an electron - e,

and mass 208 times the mass of electron (called a mu

meson) moves in a circular orbit around a nucleus of

charge  (Take the mass of the nucleus to be in�nite)

Assuming that the bohr model of the atom is applicable

to this system 

(i) Derive an expression for the radius of the bohr orbit 

+3e

https://dl.doubtnut.com/l/_5hFJrTBmfXQm
https://dl.doubtnut.com/l/_L3tu3llTbr3j


(ii) �nd the value for which the radius is approximately

the same as that of the bohr orbit fo the hydrogen

atom 

(iii) �nd the wavelength of the radiation emitted when

the mu- meson jump from the third orbit of the �rst

orbit

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ε0n
2h2

208πmee2

ε0n
2h2

3πmee2

ε0n
2h2

624πmee2

ε0n
2h2

64πmee2

https://dl.doubtnut.com/l/_L3tu3llTbr3j


35. A particle known as mu meson has a charge equal to

that of no electron and mass times the mass of the

electron B moves in a circular orbit around a nucleus of

charge  Take the mass of the nucleus to be in�nite

Assuming that the bohr's model is applicable to this

system (a)drive an expression for the radius of the nth

Bohr orbit (b) �nd the value of a for which the radius of

the orbit it appropriately the same as that at the �rst

bohr for a hydrogen atom (c) �nd the wavelength of the

radiation emitted when the u - mean jump from the

orbit to the �rst orbit

A. 

B. 

208

+3e

10

15

https://dl.doubtnut.com/l/_O0BUVVoU11TM


C. 

D. 

Answer: C

Watch Video Solution

25

30

36. A particle of charge equal to that of an electron - e,

and mass 208 times the mass of electron (called a mu

meson) moves in a circular orbit around a nucleus of

charge  (Take the mass of the nucleus to be in�nite)

Assuming that the bohr model of the atom is applicable

to this system 

(i) Derive an expression for the radius of the bohr orbit 

+3e

https://dl.doubtnut.com/l/_O0BUVVoU11TM
https://dl.doubtnut.com/l/_iomeJfvvQBKt


(ii) �nd the value for which the radius is approximately

the same as that of the bohr orbit fo the hydrogen

atom 

(iii) �nd the wavelength of the radiation emitted when

the mu- meson jump from the third orbit of the �rst

orbit

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

0.4500A ∘

0.5500A ∘

0.6500A0

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


37. photoelectron are emitted when  radiation is

incident on a surface of work fuction . these

photoelectrons pass through a region has a- particles

to form  ion, emitting a single photon in this

process  ions thus formed are in their fourth

excited state. 

Energy of the fourth excited state is approx

A. 

B. 

C. 

D. 

Answer: B

4000A0

1.9eV

He+

He+

−4.2eV

−2.2eV

−3.2eV

−1.2eV

https://dl.doubtnut.com/l/_9PSA5qSIq91K


Watch Video Solution

38. phtoelectron are emitted when  radiation is

incident on a surface of work fuction . these

photoelectrons pass through a region has a- particles

to form  ion, emitting a single photon in this

process  ions thus formed are in their fourth

excited state. 

Energy released during during the combination of 

ions is

A. 

B. 

C. 

4000A0

1.9eV

He+

He+

He+

5.38eV

3.38eV

2.38eV

https://dl.doubtnut.com/l/_9PSA5qSIq91K
https://dl.doubtnut.com/l/_ZJ6l8IVdeK27


D. 

Answer: B

Watch Video Solution

1.38eV

39. phtoelectron are emitted when  radiation is

incident on a surface of work fuction . these

photoelectrons pass through a region has a- particles

to form  ion, emitting a single photon in this

process  ions thus formed are in their fourth

excited state. 

Energy of emitted photon in range of  &  after

combination is

4000A0

1.9eV

He+

He+

3eV 4eV

https://dl.doubtnut.com/l/_ZJ6l8IVdeK27
https://dl.doubtnut.com/l/_TLI9wmItLl84


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3.86eV

3.24eV

3.29eV

5.24eV

40. A sample of hydrogen gas in its ground state is

irradiated with photons of  energies. The

radiation from the above sample is used to irradiate

two other sample of excited ionized  and excited

ionized , repectively. Both the ionized samples

10.02eV

He+

Li2 +

https://dl.doubtnut.com/l/_TLI9wmItLl84
https://dl.doubtnut.com/l/_YsSrPUpxUKHP


absorb the incident radiation. 

How many spectral lines are obtained in the spectra of

?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Li2 +

10

15

20

17

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


41. A sample of hydrogen gas in its ground state is

irradiated with photons of  energies. The

radiation from the above sample is used to irradiate

two other sample of excited ionized  and excited

ionized , repectively. Both the ionized samples

absorb the incident radiation. 

What is the smallest wavelength that will be observed

in spectra of  ion ?

A. 

B. 

C. 

D. 

10.02eV

He+

Li2 +

He+

24.4nm

28.8nm

22.2nm

30.6nm

https://dl.doubtnut.com/l/_hT50wcy6WRp6


Answer: A

Watch Video Solution

42. A sample of hydrogen gas in its ground state is

irradiated with photons of  energies. The

radiation from the above sample is used to irradiate

two other sample of excited ionized  and excited

ionized , repectively. Both the ionized samples

absorb the incident radiation. 

How many spectral lines are obtained in the spectra of

 ion?

A. 

10.02eV

He+

Li2 +

He+

2

https://dl.doubtnut.com/l/_hT50wcy6WRp6
https://dl.doubtnut.com/l/_4EMQtBvnpZRO


B. 

C. 

D. 

Answer: C

Watch Video Solution

4

6

8

43. A sample of hydrogen gas in its ground state is

irradiated with photons of  energies. The

radiation from the above sample is used to irradiate

two other sample of excited ionized  and excited

ionized , repectively. Both the ionized samples

absorb the incident radiation. 

10.02eV

He+

Li2 +

https://dl.doubtnut.com/l/_4EMQtBvnpZRO
https://dl.doubtnut.com/l/_XUu2ecmPkUjl


Which is the smallest wavelength that will be observed

in spectra of  ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Li2 +

8.6nm

10.4nm

12.8nm

4.6nm

44. A sample of hydrogen gas in its ground state is

irrdation with photon of  energies The radiation10.2eV

https://dl.doubtnut.com/l/_XUu2ecmPkUjl
https://dl.doubtnut.com/l/_fiaJdnX8X2oM


from the above the sample is used to irradiate two

other the sample of excited ionized  and excited

ionized , respectively . Both the ionized sample

absorb the incident radiation.

Consider the spectra lines resulting from the transition

 to  in the atom and the ions given below.

The shortest wavelength is produced by

A. hydrogen atom

B. deuterioum atom

C. singly ionized helium

D. doubly ionized lithium

Answer: D

Watch Video Solution

He+

Li2 +

n = 2 n = 1

https://dl.doubtnut.com/l/_fiaJdnX8X2oM


45. A sample of hydrogen gas in its ground state is

irrdation with photon of  energies The radiation

from the above the sample is used to irradiate two

other the sample of excited ionized  and excited

ionized , respectively . Both the ionized sample

absorb the incident radiation.

A gas of monoatomic hydrogen is bombared with a

stream of electron that have been accelerated from rest

through a potential di�erence of  volt. in the

emission spectrum, one cannot observed any line of

A. Lyman series

B. Balmer series

10.2eV

He+

Li2 +

12.75

https://dl.doubtnut.com/l/_fiaJdnX8X2oM
https://dl.doubtnut.com/l/_C1y35EHEmWAg


C. Paschen series

D. Pfund series

Answer: D

Watch Video Solution

46. A sample of hydrogen gas in its ground state is

irrdation with photon of  energies The radiation

from the above the sample is used to irradiate two

other the sample of excited ionized  and excited

ionized , respectively . Both the ionized sample

absorb the incident radiation.

An electron jumps from the  orbit to  orbit of

10.2eV

He+

Li2 +

4th 2nd

https://dl.doubtnut.com/l/_C1y35EHEmWAg
https://dl.doubtnut.com/l/_Ia5BHjwzkvbg


hydrogen atom . .Given the Rydberg's constant

, the frequency in hertz of the emitted

radiation will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r = 105cm− 1

× 1053

10

× 10153

16

× 10159

16

× 10153

4

https://dl.doubtnut.com/l/_Ia5BHjwzkvbg


47. A sample of hydrogen gas in its ground state is

irrdation with photon of  energies The radiation

from the above the sample is used to irradiate two

other the sample of excited ionized  and excited

ionized , respectively . Both the ionized sample

absorb the incident radiation.

With increasing quantum number, the energy di�erent

between adjacent energy level in atoms

A. decerease

B. increase

C. remain constant

D. decrease fro low Z and increase for high Z

10.2eV

He+

Li2 +

https://dl.doubtnut.com/l/_fu1OpiQfDEVf


Answer: A

Watch Video Solution

48. Which of the following statement is true regarding

Bohr's model of hydrogen atom ? 

(I) Orbiting speed of electrons decreases as if falls to

discrete orbits away from the nuclues. 

(II) Radii of allowed orbits of electrons are proportional

to the principle quantum number. 

(III) Frequency with which electrons orbit around the

nucleus in discrete orbits is inversely proportional to

the principle quantum number. 

(IV) Binding froce with which the elctron is bound to the

https://dl.doubtnut.com/l/_fu1OpiQfDEVf
https://dl.doubtnut.com/l/_OoTGncjoiKAG


nuclues increases as it shifts to outer orbits. 

Selected the correct answer using the codes given

below:

A. Iand III

B. II and IV

C. I,II and III

D. II,III and IV

Answer: A

Watch Video Solution

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


49. A hydrogen atom and a  ion are both in the

second excited state. If  and  are their respective

electronic angular momenta, and  their

respective energies, then 

(a)   

(b)   

(C )   

(d) 

A. 

B. 

C. 

D. and 

Li2 +

lH lLi

EH and ELi

lH > lLi and |EH | > |ELi|

lH = lLi and |EH | < |ELi|

lH = lLi and |EH | > |ELi|

lH < lLi and |EH | < |ELi|

IH > ILi and |EH | > |ELi|

IH = ILi and |EH | < |ELi|

IH = ILi and |EH | > |ELi|

IH < ILi |EH | < |ELi|

https://dl.doubtnut.com/l/_srSyGj5GFUia


Answer: B

Watch Video Solution

50. Consider the spectral line resulting from the

transition  in the atoms and ions given .

The shortest wavelength is produced by

A. hydrogen atom

B. deuterioum atom

C. singly ionized helium

D. doubly ionized lithium

Answer: D

n = 2 → n = 1

https://dl.doubtnut.com/l/_srSyGj5GFUia
https://dl.doubtnut.com/l/_CBX4rP4dnLeZ


Watch Video Solution

51. For hydrogen like system, 

(I) Ratio of magnetic moment to angular momentum is

.  

(II) energy of the electron is directly proportional to

.  

(III( angular momemtum varies inversely with . 

(IV) radius of an orbit is inversely related to .

A. 

B. 

C. 

D. 

e/2m

1/n2

n

n

I, II

II, IV

I, II, IV

III, IV

https://dl.doubtnut.com/l/_CBX4rP4dnLeZ
https://dl.doubtnut.com/l/_ErpotdC3eZ7R


Answer: A

Watch Video Solution

52. As per Bohr model, 

(I) minimum energy required to remove an electron

from ground state of doubly ionized  atom 

is .  

(II) energy of transition  to  is less than

that of  to .  

(III) minimum energy required to remove an electron

from ground state of singly-ionised He atom  is 

  

Li (Z = 3)

122.4eV

n = 3 m = 2

m = 2 n = 1

(z = 2)

27.2eV

https://dl.doubtnut.com/l/_ErpotdC3eZ7R
https://dl.doubtnut.com/l/_JgIGVyEGv1Je


(IV) A Trasnsition from state  to  in a

hydrogen atom result in  radiation

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n = 3 n = 2

U − V

II, III, IV

I, II

II, III

I, III, IV

53. Assertion : A discharge tube appears dark when

evacuted to very low pressures. 

https://dl.doubtnut.com/l/_JgIGVyEGv1Je
https://dl.doubtnut.com/l/_lY5OZCSheRFS


Reasoning , No Colour is left at such low pressure.

A. If both assertion and reason are true and reason

is the correct explaination of assertion.

B. If Both assertion and reason are true but reason

is not the corrrect explaination of assertion

C. If assertion is true and reason Is false

D. If assertion is false but reason is true

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_lY5OZCSheRFS


54. Assertion : An electron in hydrogen in hydrogen

atom passes from  to  level . The mximum

number of photons that can be emitted is 6. 

Reasoning : maximum nymber of photons omitted can

only be .

A. If both assertion and reason are true and reason

is the correct explaination of assertion.

B. If Both assertion and reason are true but reason

is not the Correct explaination of assertion

C. If assertion is true and reason is false

D. If assertion is false but reason is true

Answer: C

n = 4 n = 1

4

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


Watch Video Solution

55. An  atom in ground state is moving with initial

kinetic energy  .It collides head on with  ion in

ground state kept at rest but free to move. Find

minimum value of  so that both the particles can

excite to their �rst excited state.

A. 

B. 

C. 

D. 

Answer: A

H

K He+

K

63.75eV

51eV

54.4eV

13.05eV

https://dl.doubtnut.com/l/_hKauEkUucpPe
https://dl.doubtnut.com/l/_7b1RG1FUbocU


Watch Video Solution

56. Given X-ray spectrum is for a coolidge tube having

accelerating potential . If accelerating potential is

decreased to  , then  becomes four

times with change in anode element . If  is the atomic

number of the original element, them the atomoc

number of new element is (neglect screening e�ect) 

V

V /4 Δλ = λ − λc

Z

https://dl.doubtnut.com/l/_7b1RG1FUbocU
https://dl.doubtnut.com/l/_Kwf1nXMrgqOe


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Z

Z/2

2Z

Z/3

57. The innermost orbit of the hydrogen atom has a

diameter of  .What is the Diameter of the tenth

orbit:

A. 

1.06Å

5.3Å

https://dl.doubtnut.com/l/_Kwf1nXMrgqOe
https://dl.doubtnut.com/l/_vdmnlvbbWK1b


B. 

C. 

D. 

Answer: D

Watch Video Solution

10.6Å

53Å

106Å

58. The energy di�erent between the �rst two levels of

hydrogen atom is . What is the corresponding

energy di�erence for a single ionized helium atom?

A. 

B. 

10.2eV

10.2eV

20.4eV

https://dl.doubtnut.com/l/_vdmnlvbbWK1b
https://dl.doubtnut.com/l/_cqbZIBPcKQil


C. 

D. 

Answer: C

Watch Video Solution

40.8eV

81.6eV

59. An energy of  is required to remove one of

that electrons from a neutal helium atom. The enegy (in

)required to remove both the electrons from a

netural helium atom is

A. 

B. 

24.6eV

eV

38.2

49.2

https://dl.doubtnut.com/l/_cqbZIBPcKQil
https://dl.doubtnut.com/l/_nTWEMjQh041V


C. 

D. 

Answer: D

Watch Video Solution

51.8

79.0

60. Which energy state of doubly ionized lithium 

has the same energy as that of the ground state of

hydrogen?

A. 

B. 

C. 

Li+ +

n = 1

n = 2

n = 3

https://dl.doubtnut.com/l/_nTWEMjQh041V
https://dl.doubtnut.com/l/_QK0PL3nNWamG


D. 

Answer: C

Watch Video Solution

n = 4

61. If an orbital electron of the hydrogen atom jumps

from the groud state to a higher energy state, its

orbital value. If the radius of the electron orbit in the

ground state is , then the radius of the new orbit

would be:

A. 

B. 

r

2r

4r

https://dl.doubtnut.com/l/_QK0PL3nNWamG
https://dl.doubtnut.com/l/_TxdhwyCQPXci


C. 

D. 

Answer: B

Watch Video Solution

8r

16r

62. The relation between  wavelength of series

limit of Lyman series , the wavelength of the series

limit of Balmer sereis &  the wavelength of �rst

line of Lyman series:

A. 

B. 

λ1 =

λ2 =

λ3 =

λ1 = λ2 + λ3

λ3 = λ1 + λ2

https://dl.doubtnut.com/l/_TxdhwyCQPXci
https://dl.doubtnut.com/l/_68OoofsE4P73


C. 

D. none of these

Answer: D

Watch Video Solution

λ2 = λ3 − λ1

63. According to Bohr's theory of the hydrogen atom ,

the speed  of the electron in a stationary orbit is

related to the principal quantum number as (C is a

constant):

A. 

B. 

vn

n

vn = C /n2

vn = C /n

https://dl.doubtnut.com/l/_68OoofsE4P73
https://dl.doubtnut.com/l/_9JULGqZ6rK0H


C. 

D. 

Answer: B

Watch Video Solution

vn = C × n

vn = C × nn

64. The orbital speed of the electron in the ground

state of hydrogen is . What will be its orbital speed

when it is excited to the enrgy state ?

A. 

B. 

C. 

v

−3.4eV

2v

v

2

v

4

https://dl.doubtnut.com/l/_9JULGqZ6rK0H
https://dl.doubtnut.com/l/_rKmIYY5eFUEq


D. 

Answer: B

Watch Video Solution

v

8

65. In the Bohr model of the hydrogen atom, the ratio of

the kinetic energy to the total energy of the electron in

a quantum state  is ……..

A. 

B. 

C. 

D. 

n

−1

+1

1

n

1

n2

https://dl.doubtnut.com/l/_rKmIYY5eFUEq
https://dl.doubtnut.com/l/_wDwavtJpjH8T


Answer: A

Watch Video Solution

66. The total energy of an electron in the �rst excited

state of hydrogen atom is -3.4 eV. 

(a) What is kinetic energy of electron in this state? 

(ii) What is potential energy of electron in this state? 

(c) Which of the answers above would change if the

choice of zero of potential energy is changed?

A. 

B. 

C. 

+1.7eV

+3.4eV

+6.8eV

https://dl.doubtnut.com/l/_wDwavtJpjH8T
https://dl.doubtnut.com/l/_QFLHPKAcbTbA


D. 

Answer: B

Watch Video Solution

−13.4eV

67. The total energy of an electron in the �rst excited

state of hydrogen atom is -3.4 eV. 

(a) What is kinetic energy of electron in this state? 

(ii) What is potential energy of electron in this state? 

(c) Which of the answers above would change if the

choice of zero of potential energy is changed?

A. 

B. 

−1.7eV

−3.4eV

https://dl.doubtnut.com/l/_QFLHPKAcbTbA
https://dl.doubtnut.com/l/_iEXRgvbT8qDR


C. 

D. 

Answer: C

Watch Video Solution

−6.8eV

−13.4eV

68. The highest energy state , that unexcited hydrogen

atoms can reach when they are bombarded with 

electron , is

A. 

B. 

C. 

12.2eV

n = 1

n = 2

n = 3

https://dl.doubtnut.com/l/_iEXRgvbT8qDR
https://dl.doubtnut.com/l/_v2bMhjjJafz0


D. 

Answer: C

Watch Video Solution

n = 4

69. In the spectrum of hydrogen atom, the ratio of the

longest wavelength in Lyman series to the longest

wavelangth in the Balmer series is:

A. 

B. 

C. 

D. 

3

23

5

27

7
29

9

31

https://dl.doubtnut.com/l/_v2bMhjjJafz0
https://dl.doubtnut.com/l/_qqsb6pS0lYM8


Answer: B

Watch Video Solution

70. The frequency of the �rst line in Lyman series in the

hydrogen spectrum is v. What is the frequency of the

corresponding line in the spectrum of doubly ionized

Lithium?

A. 

B. 

C. 

D. 

n

3n

9n

27n

https://dl.doubtnut.com/l/_qqsb6pS0lYM8
https://dl.doubtnut.com/l/_UXGnw44XWBiC


Answer: C

Watch Video Solution

71. The electron in a hydrogen atom makes a transition

from an excited state to the ground state. Which of the

following statements is true?

A. Its Kinetic energy increase and its potential and

total energies decrease

B. Its Kinetic energy decrease , potential energy

increases and its total remian the same

https://dl.doubtnut.com/l/_UXGnw44XWBiC
https://dl.doubtnut.com/l/_QlueGYsgmvo1


C. Its Kinetic and total energies decrease and its

potential energy increases

D. Its Kinetic , potential and total energies decrease

Answer: A

Watch Video Solution

72. Three photons coming from excited atoms hydrogen

sample are picked up .There energies are

 these photons must come

from

A. a single atom

12.1eV , 10.2eV and 1.9eV

https://dl.doubtnut.com/l/_QlueGYsgmvo1
https://dl.doubtnut.com/l/_6eWwG56hTGsJ


B. two atoms

C. three atoms

D. either two atoms or three atoms

Answer: D

Watch Video Solution

73. Ionization potential of hydrogen atom is .

Hydrogen atoms in the ground state are excited by

monochromatic radiation of photon energy . The

spectral lines emitted by hydrogen atoms according to

Bohr's theory will be

13.6V

12.1eV

https://dl.doubtnut.com/l/_6eWwG56hTGsJ
https://dl.doubtnut.com/l/_9xTbsA8o0Dld


A. one

B. two

C. three

D. four

Answer: C

Watch Video Solution

74. The wavelength of the �rst line in blamer series in

the hydrogen spectrum is . What is the wavelength of

the second line:

A. 

λ

20λ
27

https://dl.doubtnut.com/l/_9xTbsA8o0Dld
https://dl.doubtnut.com/l/_m0dYdw7iWihg


B. 

C. 

D. 

Answer: A

Watch Video Solution

3λ
16

5λ
36

3λ
4

75. An electron with kinetic energy  is incident on a

hydrogen atom in its ground state.The collision

A. must be kinetic

B. may be partially elastic

C. mustbe completely inelastic

5eV

https://dl.doubtnut.com/l/_m0dYdw7iWihg
https://dl.doubtnut.com/l/_9WqXMi3EweWi


D. may be completely inelastic

Answer: A

Watch Video Solution

76. Consider a photon of continuous X-ray coming from

a Coolidge tube. Its energy comes from

A. the kinetic energy of the stricking electron

B. the kinetic energy of the free electron of the

target

C. the kinetic energy of the ions of the target

D. an atomic transition in the target

https://dl.doubtnut.com/l/_9WqXMi3EweWi
https://dl.doubtnut.com/l/_l7cRMdCcLsxS


Answer: A

Watch Video Solution

77. 50% of the X-ray coming from a Cooling tube is able

to pass through a 0.1 mm thick aluminium foil. The

potential di�erence between the target and the

�lament is increased. The thickness of aluminium foil,

which will allow 50% of the X-ray to pass through, will

be

A. zero

B. 

C. 

< 0.1mm

0.1mm

https://dl.doubtnut.com/l/_l7cRMdCcLsxS
https://dl.doubtnut.com/l/_WPg88EdgdyEB


D. 

Answer: B

Watch Video Solution

> 0.1mm

78. The characteristic X-rays spectrum is emitted due to

transition of

A. valence electrons of the atom

B. inner electron of the atom

C. nucleus of the atom

D. both, the inner electrons and the nucleus of the

atom

https://dl.doubtnut.com/l/_WPg88EdgdyEB
https://dl.doubtnut.com/l/_4k4z6MuMbkpu


Answer: B

Watch Video Solution

79. According to Moseley's law, the ratio of the slope of

graph between  and Z for  and  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√f Kβ Kα

√
32

27

√
27
32

√
33

22

√
22

33

https://dl.doubtnut.com/l/_4k4z6MuMbkpu
https://dl.doubtnut.com/l/_zYSiIu7Bz0uk


80. An X-rays tube is operated at . Then , in the

continous spectrum of the emitted X-rays :

A. wavelengths nm and nm will both be

absent

B. wavelengths  and  will both be

absent

C. wavelengths  will be present but

wavelengths  will be absent

D. wavelengths  will be absent but

wavelength  will be present

66kV

0.01 0.02

0.01nm 0.02nm

0.01nm

0.02nm

0.01nm

0.02nm

https://dl.doubtnut.com/l/_zYSiIu7Bz0uk
https://dl.doubtnut.com/l/_WYJZ924Jp4cr


NCERT Based Questions

Answer: D

Watch Video Solution

1. Find the ratio of  ions in its ground state

assuming Bohr 's model to be vaild

A. pm

B. pm

C. pm

D. pm

Li+ +

53

27

18

13

https://dl.doubtnut.com/l/_WYJZ924Jp4cr
https://dl.doubtnut.com/l/_LlcADeTG2BN5


Answer: C

Watch Video Solution

2. The binding energy of a H-atom considering an

electron moving around a �xed nuclei (proton), is 

 (m= electron mass)  

If one decides to work in a frame of refrence where the

electron is at rest, the proton would be movig around it.

By similar arguments, the binding energy would be : 

 (M = proton mass)  

This last expression is not correct, because

Watch Video Solution

B = −
me4

8n2ε2
0h

2

B = −
me4

8n2ε2
0h

2

https://dl.doubtnut.com/l/_LlcADeTG2BN5
https://dl.doubtnut.com/l/_tZ56TQ6cYuli


3. The simple Bohr model cannot be directly ap-plied to

calculate the energy level of an atom with may electrons

. This is because.

A. of the electrons not being subject to a central

force

B. of the electrons collliding eith each other

C. of screening e�ects

D. the force between the nucleus and an electron

will no longer be given by coulomb's law

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_KrAXJkq3Cblk


4. For he ground state , the electron int eh H-atom has

an angular momentum , accord-ing to the simple

Bohr model. Angular momentum is a vector ans hence

there will be in�-nitely many orbits with the vector

pointing in alll possible direction . In actuality , this is

not true,

A. because Bohr model gives incorrect value of

angular momentum

B. because only one of these woul have a minimum

energy

C. angular momentum must be in the direction of

spin of electron

= h

https://dl.doubtnut.com/l/_KrAXJkq3Cblk
https://dl.doubtnut.com/l/_xpxAJcv9bAbd


D. because electrons go around only in horizontal

orbits

Answer: A

Watch Video Solution

5. molecules consists of two oxygen atoms. In the

molecules , nuclear force between the nuclei of the two

atoms

A. is not important because nuclear force are short-

range

O2

https://dl.doubtnut.com/l/_xpxAJcv9bAbd
https://dl.doubtnut.com/l/_n4TWuNSqPf6v


B. is as important as electrostatic force for binding

the two atoms

C. Cancels the repulsive electrost atic force between

the nuclei

D. is not important because oxygen nucleus have

equal number of neutrons and protons

Answer: A

Watch Video Solution

6. Two H atoms in the ground state collide in elastically.

The maximum amount by which their combined kinetic

https://dl.doubtnut.com/l/_n4TWuNSqPf6v
https://dl.doubtnut.com/l/_w4V81c00HM1y


energy is reduced is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10.20eV

20.40eV

13.6eV

27.2eV

7. A set of atom in an excited state decays

A. in general to any of the states with lower energy

https://dl.doubtnut.com/l/_w4V81c00HM1y
https://dl.doubtnut.com/l/_FjZc7CkFXAtR


B. into a lower state when excited by an ex-ternal

electric �eld

C. all to gether simultaneously into a lower staet

D. to emit photon only when they collides

Answer: A

Watch Video Solution

8. An ionised H-molecules consists of an electron and

wo protons. The protons are seperated by a small

distance of the order of angstrom. In the ground state,

A. the electron would not move in circular orbits.

https://dl.doubtnut.com/l/_FjZc7CkFXAtR
https://dl.doubtnut.com/l/_SPhNIWtNYj3x


B. the energy would be  time that’s of a H atom

C. the electrons, orbit would go around the pro-tons

.

D. the molecules will soon decay in a protons and a

H-atom

Answer: A::C

Watch Video Solution

(2)2

9. Consider aimimg a beam of free electrons to wards

free atoms . When they scatter, an electron and a

protons cannot combine be produced a H-atom,

https://dl.doubtnut.com/l/_SPhNIWtNYj3x
https://dl.doubtnut.com/l/_o8pZlvWEzeEm


A. beacause of energy conservation

B. with simulataneously releasing energy in the form

or radiation .

C. because of momentum conservation

D. because of angular momentum conservation .

Answer: A::B

Watch Video Solution

10. The bhor model for the spectra of H-atom

A. wil not be applicable to hydrogen in the mo-

lecular form.

https://dl.doubtnut.com/l/_o8pZlvWEzeEm
https://dl.doubtnut.com/l/_BGFbeY2BGTKm


B. will not be applicable as it is for a He-atom

C. is valdi at room temerature

D. predicts continious as well as discrete spectral

lines.

Answer: A::B

Watch Video Solution

11. The balmer series for the H-atom can be ob-served

A. if we measure the frequency of light emitted when

an excited atom falls to the ground state.

https://dl.doubtnut.com/l/_BGFbeY2BGTKm
https://dl.doubtnut.com/l/_YPAaI3dSHuK3


B. if we measure the frequencies of light emitted

due to transition between excited states and the

�rst excited state

C. in any trasition in a H-atom

D. as a sequence of frequencies with the higher

frequencies getting closely packed.

Answer: B::D

Watch Video Solution

12. Let  be the energy of the  level of H-

atom state and radiation of frequency 

E =
−1me4

8ε2
0n

2h2
nth

(E2 − E1) /h

https://dl.doubtnut.com/l/_YPAaI3dSHuK3
https://dl.doubtnut.com/l/_2wXcep3eb5jZ


falls on it ,

A. it will not be absorbed at all

B. some of atoms will moves to the �rst excited state

.

C. all atom will be excited to the  state

D. no atom will make a transition to the  state.

Answer: B::D

Watch Video Solution

n = 2

n = 3

13. The simple Bohr model is not applicable to 

atom because

He4

https://dl.doubtnut.com/l/_2wXcep3eb5jZ
https://dl.doubtnut.com/l/_XIu7KdqzY2yH


A.  is an inert gas

B.  has neutrons in the nucleus.

C.  has one more electron.

D. electrons are not subjected ot central forces.

Answer: C::D

Watch Video Solution

He4

He4

He4

14. Positronium is just like a H-atom with the proton

replaced by the positively charged anti-particle of the

electron (called the positron which is as massive as the

electron). What would be the ground state energy of

positronium ?

https://dl.doubtnut.com/l/_XIu7KdqzY2yH
https://dl.doubtnut.com/l/_0ZOtmsCTd2uA


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−136eV

−6.8eV

−3.4eV

−1.51eV

15. Assume that their is no repulsive force be -tween the

electrons in an atom but the force between positive and

negative charges is given by Coulomb's law as usual .

Under such circumtences, calculate the ground state

energy of a He-atom.

https://dl.doubtnut.com/l/_0ZOtmsCTd2uA
https://dl.doubtnut.com/l/_xSaC5NRl2p15


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−54.4eV

−108.8eV

−216.4eV

−32.2eV

16. Using Bohr model, calculate the electric current

created by the electron when the H-atom is in the

ground state.

A. 
ev0

2πa0

https://dl.doubtnut.com/l/_xSaC5NRl2p15
https://dl.doubtnut.com/l/_B4vlvequAvEL


B. 

C. 

D. 

Answer: A

Watch Video Solution

ev0

3πa0

ev0

πa0

ev0

4πa0

17. Show that the �rst few frequencies of light that are

emitted when electrons falls to the nth level form levels

higher than n, are approximate harmonics (i.e., in the

ratio 1 : 2: 3...) when .

A. 

n > > 1

1: 2: 3…. . n > 1

https://dl.doubtnut.com/l/_B4vlvequAvEL
https://dl.doubtnut.com/l/_8GzcayIBwScY


B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 3, 5: …n > 1

1: 2! : 3!.... . n > 1

1: 22 : 32…. . n > 1

18. What is the minimum energy that must be given to a

H atom in ground state so that it can emit an  line in

Balmer series. If the angular momentum of the system

is conserved, what would be the angular momentum of

such  photon ?

Hγ

Hγ

https://dl.doubtnut.com/l/_8GzcayIBwScY
https://dl.doubtnut.com/l/_zAFPhcmjPwkI


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10.2eV

12.1eV

13.06eV

13.6eV

19. The �rst four spectral lines in the Lyman series of a

H-atom are . If

instead of Hydrogen, we consider Deuterium, calculate

the shift in the wavelength of these lines.

λ = 1218Å, 1028Å, 974.3Å and 951.4Å

https://dl.doubtnut.com/l/_zAFPhcmjPwkI
https://dl.doubtnut.com/l/_hTdwRSQKkeYu


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

03Å

0.6Å

1.4Å

1.9Å

20. Deutrium was discovered in 1932 by Harold Urey by

measuring the small change in wavelength for a

particular transition in  and . This is because,

the wavelength of transition depend to a certain extent

on the nuclear mass. If nuclear motion is taken into

.1 H .2 H

https://dl.doubtnut.com/l/_hTdwRSQKkeYu
https://dl.doubtnut.com/l/_pAcwCuOXv8Gb


account, then the electrons and nucleus revolve around

their common centre of mass. 

Such a system is equivalent to a single particle with a

reduced mass , revolving around the nucleus at a

distance equal to the electron -nucleus separation. Here

, where M is the nuclear mass

and  is the electronic mass. Estimate the percentage

di�erence in wavelength for the  line of the Lyman

series in  and . (mass of  nucleus is 

 kg, mass of  nucleus is 

 kg, Mass of electron 

.)

A. 

B. 

μ

μ = meM /(me + M)

me

1st

.1 H .2 H .1 H

1.6725 × 10− 27 .2 H

3.3374 × 10− 27

= 9.109 × 10− 31kg

8.1 × 10− 2 %

2.7 × 10− 2 %

https://dl.doubtnut.com/l/_pAcwCuOXv8Gb


C. 

D. 

Answer: B

Watch Video Solution

0.81 %

0.27 %

21. If a proton had a radius R and the charge was

uniformaly �stributed , Calculate using bohr theory, the

ground state energy of a H-atom When 

A. 

B. 

C. 

R = 10Å

−13.6eV

−0.68eV

−0.72eV

https://dl.doubtnut.com/l/_pAcwCuOXv8Gb
https://dl.doubtnut.com/l/_6qCNdS57UmBq


D. 

Answer: C

Watch Video Solution

−1.51eV

22. In the Angular process as atom makes a transition to

a lower state without emitting a photon. The excess

energy is transferred to an outer electron which may be

ejected by the atom. (this is called an Augar elecrons ) .

Assuming the nuclesu to be massive , calculate the

kinetic energy of an  Augar electron emitted by

chromium by absorbing the energy from a  to 

 transition .

n = 4

n = 2

n = 1

https://dl.doubtnut.com/l/_6qCNdS57UmBq
https://dl.doubtnut.com/l/_YSm9c3CKcAIj


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5.4keV

10.2KeV

13.6KeV

7.3KeV

23. The inverse sequare law in electrostatic is

 for the force between an electron and

a proton. The  dependence of  can be

understood in quantum theo ry as being due to the fact

that the particle of light (photon) is massless. If

|F | =
e2

(4πε0)r2

( )
1

r
|F |

https://dl.doubtnut.com/l/_YSm9c3CKcAIj
https://dl.doubtnut.com/l/_Ld8f7yQKO4WH


photons had a mass , force would be modi�ed to 

 .exp  where 

 and . Estimate the change in the

gound state energy of a H-atom if  were  times

the mass of the electron.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mp

|F | = [ + ]
e2

(4πε0)π2

1

r2

λ

r
( − λr)

λ =
mpc

h
h =

h

2π

mp 10− 6

(81.3λrB)eV

(27.2λrB)eV

(54.6λrB)eV

(108.3λrB)eV

https://dl.doubtnut.com/l/_Ld8f7yQKO4WH
https://dl.doubtnut.com/l/_kpPSRtPfRJmD


24. The Bohr model for the H-atom relies on the

Coulomb's law of electrostatics . Coulomb's law has not

directly been vari�ed for very short distances of the

order of angstroms. Suppos-ing Coulomb's law between

two oppsite charge  is modi�ed to 

 

 

Calculate in such a case , the ground state enenergy of

H-atom , if 

A. 

B. 

C. 

D. 

+q1, − q2

∣
∣
∣

→
F

∣
∣
∣

= , r ≥ R0
q1q2

(4πε0)r2

1

r2

= ( )
ε

, r ≤ R0
q1q2

(4πε0)r2

1

R2
0

R0

r

ε0.1, R0 = 1Å

−11.4eV

−7.9eV

−13.1eV

−15.2eV

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


LEVEL-V

Answer: A

Watch Video Solution

1. If a hydrogen atom at rest, emits a photon of

wavelength , the recoil speed of the atom of mass m is

given by :

A. 

B. 

C. 

D. none of these

λ

h

mλ

mh

λ

mhλ

https://dl.doubtnut.com/l/_kpPSRtPfRJmD
https://dl.doubtnut.com/l/_14bP2MZv1Lcj


Answer: A

Watch Video Solution

2. A positronium "atom" is a system that consists of a

positron and an electron that orbit each other. Campare

the wavelengths of the spectral lines of positronium

with those of ordinary hydrogen.

A. 

B. 

C. 

D. 

2: 1

1: 1

2: 3

4: 1

https://dl.doubtnut.com/l/_14bP2MZv1Lcj
https://dl.doubtnut.com/l/_ApYQtyQTsAAH


Answer: A

Watch Video Solution

3. The intensity of X- ray from a coolidge tube is plotted

againest wavelength  as shown in the �gure . The

minimum wavelength found  and the wavelength of

the  line is , As the accelerating voliage is increase  

λ

λc

ka λλ

https://dl.doubtnut.com/l/_ApYQtyQTsAAH
https://dl.doubtnut.com/l/_S0wBlcLhsRcl


A.  increases

B.  decreases

C.  increases

D.  decreases

Answer: A

Watch Video Solution

λk − λc

λk − λc

λk

λk

4. The potential di�erence applying to an X- ray tube is

 and the current through it is . Then the

number of electrons striking the target per second is

A. 

5kV 3.2mA

2 × 1010

https://dl.doubtnut.com/l/_S0wBlcLhsRcl
https://dl.doubtnut.com/l/_kzM6heitLdbT


B. 

C. 

D. 

Answer: A

Watch Video Solution

5 × 1016

1 × 1017

4 × 1015

5. A hydrogen atom and a  ion are both in the

second excited state. If  and  are their respective

electronic angular momenta, and  their

respective energies, then 

(a)   

(b)   

Li2 +

lH lLi

EH and ELi

lH > lLi and |EH | > |ELi|

lH = lLi and |EH | < |ELi|

https://dl.doubtnut.com/l/_kzM6heitLdbT
https://dl.doubtnut.com/l/_CK5jahgAgOXl


(C )   

(d) 

A. and 

B. and 

C. and 

D. and 

Answer: A

Watch Video Solution

lH = lLi and |EH | > |ELi|

lH < lLi and |EH | < |ELi|

lH > lLi |EH | > |ELi|

lH = lLi |EH | < |ELi|

lH = lLi |EH | > |ELi|

lH < lLi |EH | < |ELi|

6. If the atom  follows the Bohr model the

radius of  is  time the Bohr radius , then

( _ 100)Fm257

_ (100)Fm257 n

https://dl.doubtnut.com/l/_CK5jahgAgOXl
https://dl.doubtnut.com/l/_Yyg0jTh91IO7


�nd  .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n

100

200

4

1

4

7. The electric potential between a proton and as

electron is given by  , where  is a

constant . Assuming Bohr's model to be applicable ,

V = V0
ln(r)

r0
r0

https://dl.doubtnut.com/l/_Yyg0jTh91IO7
https://dl.doubtnut.com/l/_gaFdvAp82UsC


write variation of  with  being the principal

quantum number ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

rn n, n

rαn

rα
1

n2

rαn2

rα
1

n

8. The wave length of  X-ray of certain metal is 

pm . It takes  to remove the electron from M shell

Kβ 12.42

10Kev

https://dl.doubtnut.com/l/_gaFdvAp82UsC
https://dl.doubtnut.com/l/_SNxYjMvLvoIV


of an atom of that metal the minimum accelerating

voltage that should be applied across the X-ray tube , so

that a  X-ray would be produced is (

)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Ka hc = 1242eV nm

10KV

100KV

110KV

90KV

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


9. A photon collides with a stationary hydrogen atom in

ground state inelastically. Energy of the colliding

photon is 10.2 eV. After a time interval of the order of

micro second another photon collides with same

hydrogen atom inelastically with an energy of 15eV.

What wil be observed by the detector? 

(a) 2 photons of energy 10.2 eV 

(b) 2 photons of energy 1.4 eV 

(c ) One photon of energy 10.2 eV and an electron of

energy 1.4 eV 

(d) One photon of energy 10.2 eV and another photon

of energy 1.4 eV

https://dl.doubtnut.com/l/_qbiVIU1vLOUa


A. one photon of  and an electron of energy 

B.  photons of energy 

C.  photon of energy 

D. 1 photon of  and one electron of 

Answer: A

Watch Video Solution

10.2eV

1.4eV

2 10.2eV

2 3.4eV

3.4eV 1.4eV

10. The potential energy of a particle of mass  is given

by 

 when and  repectively.  

m

V (x) = E0 x = ≤ x ≤ 1 x > 1

https://dl.doubtnut.com/l/_qbiVIU1vLOUa
https://dl.doubtnut.com/l/_bOG7rat27x6s


 are the de - Broglie wavelength of the

particle, ,if the total energy of particle is  �nd 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λ1 and λ2

2E0 λ1 /λ2

√2

1

√2

2: 1

4: 1

11. The largest wavelength in the ultraviolet region of

the hydrogen spectrum is  nm. The smallest122

https://dl.doubtnut.com/l/_bOG7rat27x6s
https://dl.doubtnut.com/l/_zvTM1Hbat31X


wavelength in the infrared region of the hydrogen

spectrum (to the nearest integer) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

802nm

823nm

1882nm

1648nm

12. Electrons with de- Broglie wavelength  fall on the

target in an X- rays tube . The cut o� wavelength of the

λ

https://dl.doubtnut.com/l/_zvTM1Hbat31X
https://dl.doubtnut.com/l/_aJJIRrcXukTs


emitted X- rays is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λ0 =
2mcλ2

h

λ0 =
2h
mc

λ0 =
2m2c2λ3

h2

λ0 = λ

13. Which one of the following statement is 

in the context of X- rays generated from X- rays tube ?

WRONG

https://dl.doubtnut.com/l/_aJJIRrcXukTs
https://dl.doubtnut.com/l/_ntzE3Px7odlU


A. Wavelength of characteristic X-rays decrease

when the atomic number of the target increases

B. Cut-o� wavelength of the continous X-rays

depend on the atomic number of the target

C. Intensity of the characteristic X-rays depend on

the electrical power given to the X-rays tube

D. Cut-o� wavelength of the continous X-rays

depend on the energy of the electronsin the X-

rays tube.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ntzE3Px7odlU


14. The potential di�erent across the Coolidge tube is

 current �ows through the voltage

supply. Only  of the energy carried by the

electrons striking the largest is converted into X-ray.

The power carried by the X-ray beam is . Then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

20kV and 10mA

0.5 %

p

0.1

1W

2W

10W

https://dl.doubtnut.com/l/_t6JDYPdAxZl3


15. In a photoelectric experiment anode potential is

ploted against plate current. 

A. A and B will have di�erent intensities while B and

C will have di�erent frequencies .

B. B and C will have di�erent intensities while A and

C will have di�erent frequencies

https://dl.doubtnut.com/l/_EaVBf2fn6WsJ


C. A and B will have di�erent intensities while A and

C will have equal frequencies

D. A and B will have equal intensities while B and C

will have di�erent frequencies

Answer: A

Watch Video Solution

16. Let  be the area enclined by the orbit in a

hydrogen atom .The graph of in  against 

A. will pass through the origin

A0

(A0 /A1) ln(n)

https://dl.doubtnut.com/l/_EaVBf2fn6WsJ
https://dl.doubtnut.com/l/_Y1Mhq1cZ7XdP


B. will be certain point lyman on a straight line with

slopes 4

C. will be a monotonically increasing nonlinear curve

D. will be a circle

Answer: A::D

Watch Video Solution

17. The potential di�erence applied to an X-ray tube is

increased. As a result, in the emitted radiation,

A. the intensity increase

B. the minimum wavelength increases

https://dl.doubtnut.com/l/_Y1Mhq1cZ7XdP
https://dl.doubtnut.com/l/_wZnAS6VYWNCe


C. the intensity remian unchanged

D. the mininmum wavelength decreases

Answer: A::B::C

Watch Video Solution

18. When a hydrogen atom is excited from ground state

to �rst excited state, then

A. its kinetic energy increses by 

B. its kinetic energy decrease by 

C. its potential energy increases by 

10.2eV

10.2eV

20.4eV

https://dl.doubtnut.com/l/_wZnAS6VYWNCe
https://dl.doubtnut.com/l/_wKLMKjOgugsf


D. its angular momentum increasedby

 .

Answer: A::C::D

Watch Video Solution

1.05 × 10− 34j − s

19. Two electrons starting from rest are accelerated by

equal potential di�erence.

A. they will have kinetic energy

B. they will have same lineat momentum

C. they will have same de Broglie wave length

https://dl.doubtnut.com/l/_wKLMKjOgugsf
https://dl.doubtnut.com/l/_1j9hQhkYUZAq


D. They will produce X-rays of same minimum wave

length when they strikes di�erent di�erent

targets.

Answer: A::B::C

Watch Video Solution

20. When an electron moving at a high speed strikes a

metal surface, which of the following are possible? 

(i) The entire energy of the electron may be converted

into an X-ray photon 

(ii) Any fraction of energy of the electron may be

converted into an X-ray photon 

https://dl.doubtnut.com/l/_1j9hQhkYUZAq
https://dl.doubtnut.com/l/_oQB64wPRlrfe


(iii) The entire energy of the electron may get converted

to heat 

(iv) The electron may undergo elastic collision with the

metal surface

A. the entire energy of the electron may be

converted into an X-ray photon

B. any fraction of the energy of the electron may be

converted into an X-ray photon

C. the entire energy of the electron may get

converted to heat

D. the electron may under go elastic collision with

the metal surface.

https://dl.doubtnut.com/l/_oQB64wPRlrfe


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

Watch Video Solution

21. consider a hypothetical atom with single electron . In

this atom, when an electron de-excites from energy level

 to  wavelength (lambda) of the

radiation emitted is given by lambda = (where

is a eonstant). Choose the correct alternatives.

A. Least energetic photon emitted during such a

transition will have wavelength 

B. Most energetic photon emitted in such trasition

will have Wavelength A.

n = × n = 2,

Ax2

x2 − 4
A

1.8A.

https://dl.doubtnut.com/l/_oQB64wPRlrfe
https://dl.doubtnut.com/l/_vIeeot2y3IEs


C. Ionization potential of the atom in its ground

state is 

D. Ionization potential of the atom in its �rst excited

statei (hc)/(eA)

Answer: A::B::D

Watch Video Solution

hc

1.8eA

22. If, in a hydrogen atom, radius of nth Bohr orbit is 

frequency of revolution of electron in nth orbit is 

and area enclosed by the nth orbit is  , then which of

the pollowing graphs are correct?

rn

fn

An

https://dl.doubtnut.com/l/_vIeeot2y3IEs
https://dl.doubtnut.com/l/_h5pypELaBfk8


A. 

B. ` (##NAR_PHY_XII_V05_C02_E01_253_O02.png"

width="30%">

C. ` (##NAR_PHY_XII_V05_C02_E01_253_O03.png"

width="30%">

D. ` (##NAR_PHY_XII_V05_C02_E01_253_O04.png"

width="30%">

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_h5pypELaBfk8


23. The electron in a hydrogen atom makes a transition

, where  and  are the principle 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 �nal state. the possible

values of  and  are

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

n1 → n2 n1 n2

n1 n2

n1 = 4, n2

n1 = 8, n2 = 2

n1 = 8, n2 = 1

n1 = 6, n2 = 3

https://dl.doubtnut.com/l/_29G3V1CTpi3X


24. In a mixture of  gas ( is singly

ionized He atom),  atom and  ions are excited

to their respective �rst excited state. Subsequently 

atoms transfer their total excitation energy to 

ions (by collisions) Assume that the bohr model of atom

is exactly valid.

The quantum number  of the state �nally populated in

 inos is -

A. 

B. 

C. 

D. 

H − He+ He +

H He +

H

He +

n

He+

2

3

4

5

https://dl.doubtnut.com/l/_29G3V1CTpi3X
https://dl.doubtnut.com/l/_eHIVCpc1aiUF


Answer: C

Watch Video Solution

25. In a mixture of  gas ( is singly

ionized He atom),  atom and  ions are excited

to their respective �rst excited state. Subsequently 

atoms transfer their total excitation energy to 

ions (by collisions) Assume that the bohr model of atom

is exactly valid.

The wavelength of light emitted in the visible region by

 lons after collisions with  atoms is -

A. 

H − He+ He +

H He +

H

He +

He + H

6.5 × 10− 7m

https://dl.doubtnut.com/l/_eHIVCpc1aiUF
https://dl.doubtnut.com/l/_Gp6WYweMynUQ


B. 

C. 

D. 

Answer: C

Watch Video Solution

5.6 × 10− 7m

4.8 × 10− 7m

4.0 × 10− 7m

26. In a mixture of  gas ( is singly

ionized He atom),  atom and  ions are excited

to their respective �rst excited state. Subsequently 

atoms transfer their total excitation energy to 

ions (by collisions) Assume that the bohr model of atom

is exactly valid.

H − He+ He +

H He +

H

He +

https://dl.doubtnut.com/l/_Gp6WYweMynUQ
https://dl.doubtnut.com/l/_an0tUPS4Fo5x


The ratio of the kinetic energy of the  electron for

the  atom to the of  lon is -

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

n = 2

H He+

1

4

1

2

1

2

27. The key feature of Bohr's spectrum of hydrogen

atom is the quantization of angular momentum when

https://dl.doubtnut.com/l/_an0tUPS4Fo5x
https://dl.doubtnut.com/l/_OwqChfqvOH5s


an electron is revolving around a proton. We will extend

this to a general rotational motion to �nd quantized

rotational energy of a diatomic molecule assuming it to

be rigid.The rule to be applied is Bohr's quantization

condition. 

A diatomic molecule has moment of inertia . By Bohr's

quantization condition its rotational energy in the 

level (  is not allowed ) is

A. 

B. 

C. 

D. 

Answer: D

I

nth

n = 0

1

n2

h2

8π2I

1

n

h2

8π2I

n
h2

8π2I

n2 h2

8π2I

https://dl.doubtnut.com/l/_OwqChfqvOH5s


Watch Video Solution

28. The key feature of Bohr's spectrum of hydrogen

atom is the quantization of angular momentum when

an electron is revolving around a proton. We will extend

this to a general rotational motion to �nd quantized

rotational energy of a diatomic molecule assuming it to

be rigid.The rule to be applied is Bohr's quantization

condition.

it is found that the excitation from ground to the �rst

excited state of rotation for the  molecule is close to

 then the moment of inertia of 

molecule about its center of mass is close to 

CO

× 1011Hz
4
π

CO

(Takeh = 2π × 10− 34Js)

https://dl.doubtnut.com/l/_OwqChfqvOH5s
https://dl.doubtnut.com/l/_N6SM3dWBOupC


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.76 × 10− 46kgm2

1.87 × 10− 46kgm2

4.67 × 10− 46kgm2

1.17 × 10− 46kgm2

29. The key feature of Bohr's spectrum of hydrogen

atom is the quantization of angular momentum when

an electron is revolving around a proton. We will extend

this to a general rotational motion to �nd quantized

rotational energy of a diatomic molecule assuming it to

https://dl.doubtnut.com/l/_N6SM3dWBOupC
https://dl.doubtnut.com/l/_Sbeh5ZoW6cDv


be rigid.The rule to be applied is Bohr's quantization

condition.

In a  molecule, the distance between 

where is close to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

CO

C(mass = 12a. m. u) and O(mass = 16a. m. u)

1a. m. u = × 10− 27kg,
5

3

2.4 × 10( − 10)m

1.9 × 10− 10m

1.3 × 10− 10m

4.4 × 10− 10m

https://dl.doubtnut.com/l/_Sbeh5ZoW6cDv
https://dl.doubtnut.com/l/_H8RtWnkWTRfa


30. When a particle is restricted to move along x-axis

between  and , where  if of nenometer

dimension, its energy can take only certain speci�c

values. The allowed energies of the particle moving in

such a restricted region, correspond to the formation of

standing waves with nodes at its ends  and 

. The wavelength of this standing wave is related to the

linear momentum p of the particle according to the de

Broglie relation. The energy of the particle of mass m is

related to its linear momentum as . Thus the

energy of the particle can be denoted by a quantum

number  taking values 1,2,3, ...( , called the ground

state) corresponding to the number of loops in the

standing wave. 

Use the model described above to answer the following

x = 0 x = a α

x = 0 x = a

E =
p2

2m

n n = 1

https://dl.doubtnut.com/l/_H8RtWnkWTRfa


three questions for a particle moving along the line

from  to . Take  and 

 C.  

Q. The allowed energy for the particle for a particular

value of n is proportional to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = 0 x = α h = 6.6 × 10− 34Js

e = 1.6 × 10− 19

a− 2

a− 3 / 2

a− 1

aa

https://dl.doubtnut.com/l/_H8RtWnkWTRfa
https://dl.doubtnut.com/l/_JcgoTu7lqhHD


31. When a particle is restricted to move along x-axis

between  and , where  if of nenometer

dimension, its energy can take only certain speci�c

values. The allowed energies of the particle moving in

such a restricted region, correspond to the formation of

standing waves with nodes at its ends  and 

. The wavelength of this standing wave is related to the

linear momentum p of the particle according to the de

Broglie relation. The energy of the particle of mass m is

related to its linear momentum as . Thus the

energy of the particle can be denoted by a quantum

number  taking values 1,2,3, ...( , called the ground

state) corresponding to the number of loops in the

standing wave. 

Use the model described above to answer the following

x = 0 x = a α

x = 0 x = a

E =
p2

2m

n n = 1

https://dl.doubtnut.com/l/_JcgoTu7lqhHD


three questions for a particle moving along the line

from  to . Take  and 

 C.  

Q. If the mass of the particle is kg and 

, the energy of the particle in its ground

state is closest to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = 0 x = α h = 6.6 × 10− 34Js

e = 1.6 × 10− 19

m = 1.0 × 10− 30

α = 6.6nm

0.8nmV

8meV

80meV

800meV

https://dl.doubtnut.com/l/_JcgoTu7lqhHD


32. When a particle is restricted to move along x-axis

between  and , where  if of nenometer

dimension, its energy can take only certain speci�c

values. The allowed energies of the particle moving in

such a restricted region, correspond to the formation of

standing waves with nodes at its ends  and 

. The wavelength of this standing wave is related to the

linear momentum p of the particle according to the de

Broglie relation. The energy of the particle of mass m is

related to its linear momentum as . Thus the

energy of the particle can be denoted by a quantum

number  taking values 1,2,3, ...( , called the ground

state) corresponding to the number of loops in the

standing wave. 

x = 0 x = a α

x = 0 x = a

E =
p2

2m

n n = 1

https://dl.doubtnut.com/l/_0spVuzGhZ0rx


Use the model described above to answer the following

three questions for a particle moving along the line

from  to . Take  and 

C  

Q. The speed of the particle that can take discrete

values is proportional to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = 0 x = α h = 6.6 × 10− 34Js

e = 1.6 × 10− 19

n− 3 / 2

n− 1

n1 / 2

n

https://dl.doubtnut.com/l/_0spVuzGhZ0rx


33. STATEMENT - 1 

If the accelerating potential in an X - rays tube is

increased, the wavelength of the characteristic X- rays

do not change . 

STATEMENT -2 

When an electron beam strikes the target in an X- rays

tube, part of the kinectic energy is converted into X -

rays energy .

Watch Video Solution

34. This question has statement - 1 and statement - 2 of

the four choice given after the statements choose the

one that best describes the two statements 

https://dl.doubtnut.com/l/_4l12aMfz1iTj
https://dl.doubtnut.com/l/_GqaCSNeSEi9V


statement - 1 : A metallic surface is irradiated by a

monochromatic light of frequency  (the

threshold frequency). The maximum kinetic energy and

the stopping potential are  respectively if

the frequency incident on the surface is doubled , both

the  are also doubled  

statement - 2 : The maximum kinetic energy and the

stopping potential of photoelectron emitted from a

surface are linearly dependent on the frequency of

incident light

Watch Video Solution

v > v0

Kmax and V0

Kmax and V0

35. A hydrogen atom emits a photon corresponding to

an electron transition from  to . The recoiln = 5 n = 1

https://dl.doubtnut.com/l/_GqaCSNeSEi9V
https://dl.doubtnut.com/l/_QrlyMNZXvUoJ


speed of hydrogen atom is almost (mass of proton

.

Watch Video Solution

≈ 1.6 × 10− 27kg)

36.  wavelength emitted by an atom of atomic

number Z=11 is . Find the atomic number for an atom

that emits  radiation with wavelength .  

(a) Z=6 (b) Z=4 

(c ) Z=11 (d) Z=44.

Watch Video Solution

Kα

λ

Kα 4λ

https://dl.doubtnut.com/l/_QrlyMNZXvUoJ
https://dl.doubtnut.com/l/_uKbhoZx3ofjY


37. An electron in nth excited state in a hydrogen atom

comes down to �rst excited state by emitting ten

di�erent wavelength. Find value of  (an integer).

Watch Video Solution

n

38. The ratio between total acceleration of the electron

in singly ionized helium atom and hydrogen atom (both

in ground state) is

Watch Video Solution

https://dl.doubtnut.com/l/_6t83Qcw44vh2
https://dl.doubtnut.com/l/_U8lpaPDDIZ49


39. The shortest wavelength of the Brackett series of a

hydrogen-like atom (atomic number of  ) is the same

as the shortest wavelength of the Balmer series of

hydrogen atom. The value of  is

Watch Video Solution

Z

z

40. A hydrogen like atom (atomic number ) is in a

higher excited state of quantum number . The excited

atom can make a transition to the �rst excited state by

successively emitting two photons of energies 

and  respectively . Determine the value of  .

(ionization energy of H-atom is .)

Watch Video Solution

Z

6

10.2eV

17.0eV X

13.6eV

https://dl.doubtnut.com/l/_spPRBZyOxRLe
https://dl.doubtnut.com/l/_SH4MAjH30H9E


41. The electric potential between a proton and as

electron is given by  , where  is a

constant . Assuming Bohr's model to be applicable ,

write variation of  with  being the principal

quantum number ?

Watch Video Solution

V = V0
ln(r)

r0
r0

rn n, n

42. In a hypothetical system , a partical of mass  and

charge  is moving around a very heavy partical

chaRGE . Assume that Bohr's model is applicable to

m

−3q

q

https://dl.doubtnut.com/l/_SH4MAjH30H9E
https://dl.doubtnut.com/l/_4Bly0FN88Mk0
https://dl.doubtnut.com/l/_YKZ7qdwp0ATy


this system , then velocuity of mass  in the �rst orbit

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m

3q2

2 ∈0 h

3q2

4 ∈0 h

3q

4π ∈0 h

3q

4π ∈0 h

43.  electron are remove from  atom  by

certain means . The minimum energy needed to remove

29 Zn (Z = 30)

https://dl.doubtnut.com/l/_YKZ7qdwp0ATy
https://dl.doubtnut.com/l/_vg2kXZ0ezs6N


the  electron , will be :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30th

12.24keV

408keV

0.45keV

765keV

44. Any radiation in the ultra violet region of Hydrogen

from a metal . Then the metal is, nearly

A. 3.3 × 1015Hz

https://dl.doubtnut.com/l/_vg2kXZ0ezs6N
https://dl.doubtnut.com/l/_jzPhpLrSSYH4


B. 

C. 

D. 

Answer: A

Watch Video Solution

2.5 × 1015Hz

4.6 × 1014Hz

8.2 × 1014Hz

45. A hydrogen atom emits a photon corresponding to

an electron transition from  to . The recoil

speed of hydrogen atom is almost (mass of proton

.

A. 

n = 5 n = 1

≈ 1.6 × 10− 27kg)

10− 4m/s

https://dl.doubtnut.com/l/_jzPhpLrSSYH4
https://dl.doubtnut.com/l/_zMBImPwjFBVD


B. 

C. 

D. 

Answer: C

Watch Video Solution

2 × 10− 2m/s

4m/s

8 × 10− 2m/s

46. In a Bohr atom the electron is replaced by a particle

of mass  times the mass of the electron and the

same charge. If  is the radius of the �rst Bohr's orbit

of the orbital atom, then that of the new will be .

A. 

150

a0

150a0

https://dl.doubtnut.com/l/_zMBImPwjFBVD
https://dl.doubtnut.com/l/_zXS9BapJHHp5


B. 

C. 

D. 

Answer: D

Watch Video Solution

√150a0

a0

√150

a0

150

47. 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 �rst excited state by

emitting a photon of �rst . Alternatively the

atom from the same excited state can make a transition

27.2eV

https://dl.doubtnut.com/l/_zXS9BapJHHp5
https://dl.doubtnut.com/l/_HL1r5mJXV1Cn


of energy  the value of  and  are given

(ionization energy of hydrogen atom is 13.6eV)

A.  and 

B.  and 

C.  and 

D.  and 

Answer: A

Watch Video Solution

10.20eV n z

n = = 6 z = 3

n = 3 z = 6

n = 8 z = 4

n = 4 z = 8

48. The electric potential between a proton and as

electron is given by  , where  is aV = V0
ln(r)

r0
r0

https://dl.doubtnut.com/l/_HL1r5mJXV1Cn
https://dl.doubtnut.com/l/_JwIsZgmx9eAS


constant . Assuming Bohr's model to be applicable ,

write variation of  with  being the principal

quantum number ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

rn n, n

rn ∝ n2

rn ∝ 1/n

rn ∝ nn

rn ∝ 1/n2

https://dl.doubtnut.com/l/_JwIsZgmx9eAS


49. The recoil speed of a hydrogen atom after it emits a

photon is going form n=5 state to n =1 state is ….. m/s.

Watch Video Solution

50. The binding energy of the electron in the ground

state of  atom is equal to . Find the

energy required to remove both the electrons from the

atom.

A. 

B. 

C. 

He E0 = 24.6eV

24.6eV

79.0eV

54.4eV

https://dl.doubtnut.com/l/_MZHuq327yAkI
https://dl.doubtnut.com/l/_Uda1qjpBt2Jg


D. `none of these

Answer: B

Watch Video Solution

51. An electron in the ground state of hydrogen atom is

revolving in anticlock-wise direction in a circular orbit of

radius . 

(i) Obtain an experssion for the orbital magnetic dipole

moment of the electron. 

(ii) The atom is placed in a uniform magnetic induction

 such that the plane - normal of the electron - orbit

makes an angle of  with the magnetic induction .

R

→
B

30∘

https://dl.doubtnut.com/l/_Uda1qjpBt2Jg
https://dl.doubtnut.com/l/_bi3zEAEbqpy2


Find the torque experienced by the orbiting electron. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ehB

8πm

eh

8πBm

eB

8πmh

hB

8πem

https://dl.doubtnut.com/l/_bi3zEAEbqpy2


LEVEL-VI

1. Two hydrogen atom in ground state are moving on

opposite direction with the same speed and collide

head on . The minimum kinetic energy of each hydrogen

atom for the collision to be inelastic so that both the

atoms are excited is

A. 

B. 

C. 

D. 

Answer: B

13.6eV

10.2eV

20.4eV

27.2eV

https://dl.doubtnut.com/l/_ZAo4jARDzyQF


Watch Video Solution

2. the elastric �eld of an electromagnetic wave changes

with the time as 

,where  

 and  is constant . This

radiation is incident on a sample of hydrogen atoms

initially in ground state. assume that atom absorbs

light as photons. Neglecting , what will be the energy of

ejected electron from hydrogen . [the ionisation energy

of hydrogen a tom =  and  

]

A. 

B. 

E = K(1 + cosΩt)cos ωt

Ω = 5 × 1015s− 1, ωs− 1 K

13.6eV

h = 2π × 6.6 × 10− 16eV − s

0.7eV

0.9eV

https://dl.doubtnut.com/l/_ZAo4jARDzyQF
https://dl.doubtnut.com/l/_E5Yc6XGvFBfd


C. 

D. 

Answer: D

View Text Solution

1.4eV

2.9eV

3. Electrons in a sample of gas containing hydrogen-like

atom  are in fourth excited state. When

photons emitted only due to transition from third

excited state to second excited state are incident on a

metal plate photoelectorns are ejected. The stopping

potential for these photoelectorns is . now, if

only photons emitted due to transition from fourth

(Z = 3)

3.95eV

https://dl.doubtnut.com/l/_E5Yc6XGvFBfd
https://dl.doubtnut.com/l/_CtliP5US4de9


excited state to third excited state are incident on the

same metal plate, the stopping potential for the

emitted photoelectrons will be appoximetely equal to

A. 

B. 

C. 

D. `none of these

Answer: B

Watch Video Solution

0.85V

0.75V

0.65V

https://dl.doubtnut.com/l/_CtliP5US4de9


4. the photon radiated from hydrogen corresponding to

the second line of Lyman series is absorbed by a

hydrogen like atom X in the second excited state. Then,

the hydrogen-like atom X makes a transition of nth

orbit.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

X = He( + ), n = 4

X = Li+ + , n = 6

X = He+ , n = 6

X = Li+ + , n = 9

https://dl.doubtnut.com/l/_w5fnIvWKcPLR


5. In the hydrogen atom, an electron makes a transition

from n=2 to n=1. The magnetic �eld produced by the

circulating electron at the nucleus

A. decrease16 times

B. increase 4 times

C. decrease 4 time

D. increases 32 times

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Q0FK2iva5cKy


6. An electron in a hydrogen atom makes a transition

from �rst excited state to ground state . The equivelent

currect due to circulating electron :

A. increases 2 time

B. increases 4 times

C. increases 8 times

D. remains the same

Answer: C

Watch Video Solution

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


7. An -particle with a kinetic energy of  makes a

head on collision with a hydrogen atom moving

towards it with a kinetic energy of . The collision

A. must be perfectly elastic

B. may be perfectly inelastic

C. may be inelastic

D. must be perfectly inelastic

Answer: C

Watch Video Solution

α 2.1eV

8.4eV

https://dl.doubtnut.com/l/_oFCHBdgZYXO9


8. A monochromatic radiation of wavelength  is

incident on a sample containig . As a result the

Helium sample stars radiating. A part of this radiation is

allowed to pass through a sample of atomic hydrogen

gas in ground state. It is noticed that the hydrogen

sample has stared emitting electrons whose maximum

kinetic energy is .  

. Then  is

A. 

B. 

C. 

D. 

λ

He +

37.4eV

(hc = 12400eVÅ) λ

275Å

243Å

656Å

386Å

https://dl.doubtnut.com/l/_xnpowwflWJ7S


Answer: B

Watch Video Solution

9. The di�erence between the longest wavlength line of

the Balmar series and shortest wavelength line of the

Lyman series for a hydrogen like atom (atomic number

Z) equal to Deltalambda. The value of the Rydberg

constant for the given atom si

A. 

B. 

C. 

D. none

5

31

1

Δλ. Z2

5

36
Z2

Δλ

31

5

1

Δλ. Z2

https://dl.doubtnut.com/l/_xnpowwflWJ7S
https://dl.doubtnut.com/l/_AQPPpAVdbXUU


Answer: C

Watch Video Solution

10. The energy ratio of two  photons obtined in  -ray

from two metal targets of atomic numbes,  and  is ,

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

kα x

Z1 Z2

Z1

Z2

( )
2

Z1

Z2

( )
2

Z1 − 1

Z2 − 1

√
(Z1 − 1)

(Z2 − 1)

https://dl.doubtnut.com/l/_AQPPpAVdbXUU
https://dl.doubtnut.com/l/_jGH9YdWSsGte


11. In an  ray, if the accelerating potential di�erent is

changed , then:

A. The frequency of characterictic -rays of a

material will get changed

B. number of electrons emitted will change

C. the di�erence between  (minimum wavelength )

and  (wavelength of x` ray) will get changed

D. di�erence between  and  will get changed .

Answer: C

Watch Video Solution

x

x

λ0

λkα Kα

λkα λkβ

https://dl.doubtnut.com/l/_jGH9YdWSsGte
https://dl.doubtnut.com/l/_yI0Luuqkw0Jv


12.   

A beam of electrons striking a cooper target produces

X-rays. Its spectrum is as shown. Keeping the voltage

same if the copper target is replaced with a di�erent

metal, the cut-o� wavelength and characteristic lines of

the new spectrum will change in comparison with old

as:

A. cut-o� wavelength will remain unchanged while

characteristic lines will be di�erent.

https://dl.doubtnut.com/l/_yI0Luuqkw0Jv
https://dl.doubtnut.com/l/_fDqyiIlNkWyQ


B. Both cut-o� wavelength and characteristic lines

will remain unchanged.

C. Both Cut-o� wavelength and characteristic lines

will be di�erent

D. Cut-o� wavelength will be di�erent while

characteristic lines will remain unchanged

Answer: A

Watch Video Solution

13. The wavelength of  X-rays of two metals 

 are , respectively ,

Kα

A and B 4/1875R and 1/675R

https://dl.doubtnut.com/l/_fDqyiIlNkWyQ
https://dl.doubtnut.com/l/_g1puVoJN7BR6


where  is rydberg 's constant. The number of electron

lying between  according to this lineis

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R

A and B

3

6

5

4

14. A cobalt (atomic no. =27 ) target is bombereded with

electrons and the wavelength of its characteristic -raysx

https://dl.doubtnut.com/l/_g1puVoJN7BR6
https://dl.doubtnut.com/l/_P3zLZSOD5OHK


spectrum are measured. A seconf weak characteristic

spectrum is also found due to an impurity in the target.

The wavelength of the  lines  (cobalt ) and 

 (impurity). Atomic number of the impurity is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Kα 225.0 ±

100.0 ±

(takeb = 1)

39

40

59

60

https://dl.doubtnut.com/l/_P3zLZSOD5OHK
https://dl.doubtnut.com/l/_YIS3SZrt3zEi


15. The wavelength of the �rst spectral line in the

Balmer series of hydrogen atom is  . The

wavelength of the second spectral line in the Balmer

series of singly - ionized helium atom is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6561A ∘

1215A0

1640A0

2430A0

4687A0

https://dl.doubtnut.com/l/_YIS3SZrt3zEi


16. Two identical non-relativitic partcles A and B move at

right angles to each othre, processing de Broglie

wavelengths  and , respectively. The de Broglie

wavelength of each particle in their centre of mass

frame of reference is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

λ1 λ2

λ1 + λ2

λ1λ2

√λ2
1 + λ2

2

λ1λ2

λ1 + λ2

2λ1λ2

√λ2
1 + λ2

2

https://dl.doubtnut.com/l/_UXcY4SLG5N1q


17. which of the following statement about rays is

false?

A.  where E is

the energy of respective -rays

B. for the harder -rays the intensity is higher then

soft -rays

C. the continous and characteristic -rays di�er only

in the method of creation

D. the cut-o� wavelength lambda_(min) depend only

on the acceleration voltage applied between the

target and the �lament.

x

E(Kα) + E(Lβ) + E(Mα) = E(Kγ)

x

x

x

x

https://dl.doubtnut.com/l/_UXcY4SLG5N1q
https://dl.doubtnut.com/l/_Lv3CaMLnZf4d


Answer: B

Watch Video Solution

18. Peak emission from a black body at a certain

temperature occures at a wavelength lambda. On

increasing its temperature , total radiation emitted is

increasing 16 times . At the initial temperature when

peak radiation from the black body is incident on a

metal surface , it does not cause photoemission from

surface . After the increasing the peak radiation from

black body caused photoemission. to bring these

photoelectrons to rest, a potential equivalent to the

excitation energy between  to  Bohr levelsn = 2 n = 3

https://dl.doubtnut.com/l/_Lv3CaMLnZf4d
https://dl.doubtnut.com/l/_jrz1dib7Gv6Q


of hydrogen atom is required. if eork function of metal

is , then value of lambda is [hc=12400eV-Å]

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.24eV

3000Å

6000Å

9000Å

12000Å

19. An X-ray tube is operated at . The

target material of the tube has mass of  and speci�c

50kV and 20mA

1kg

https://dl.doubtnut.com/l/_jrz1dib7Gv6Q
https://dl.doubtnut.com/l/_oRGgViCl6g9q


heat ^(@)C^(-1)`. One perent of applied

electric power is converted into X-rays and the

remaining energy goes into heating the target. Then,

A. the average rate of rise of temperature of the

target would be 

B. the minimum wavelength of the -rays emitted is

about 

C. a suitable target material must have a high

melting temperature

D. a suitable target material must have thermal

conductivity

Answer: B

495Jkg− 1

20C /sec

X

0.25 × 10− 10m

https://dl.doubtnut.com/l/_oRGgViCl6g9q


Watch Video Solution

20. Hydrogen atom absorbs radiations of wavelength 

and consequently emit radiations of 6 di�erent

wavelengths, of which two wavelengths are longer than

. Chosses the correct alternative(s).

A. the �nal excited state of the atom is 

B. the initial state of the atom may be 

C. the initial state of the atoms may be 

D. there are three transition belonging to Lyman

series

Answer: A::B::C

λ0

λ0

n = 4

n = 2

n = 3

https://dl.doubtnut.com/l/_oRGgViCl6g9q
https://dl.doubtnut.com/l/_9Oj8DkL3SDda


Watch Video Solution

21. A neutron moving with a speed , v makes a head on

collosion with a hydrogen atom in atom in ground state

which is at rest. Choose the correct options (s) of the

following (assume mass of neutron is nearly equal to

the mass of hydrogen atom) .

A. For the collision to the inelastic, the minimum

value of kinetic energy of neutron before collision

is 

B. For the collision to the elastic , the minimum

value of initila kinetic energy of the neutron

10.2eV

https://dl.doubtnut.com/l/_9Oj8DkL3SDda
https://dl.doubtnut.com/l/_usKJGA4zyQDx


before collision is 

C. for any value of initial kinetic energy of neutron

the collision may be elastic .

D. If initial Kinetic energy of neutron before collision

is , the collision may be elastic or inelastic

or prefectly inelastic

Answer: A::C::D

Watch Video Solution

10.2eV

27.2eV

22. In Bohr model of the hydrogen atom, let R,v and E

represent the radius of the orbit, speed of the electron

https://dl.doubtnut.com/l/_usKJGA4zyQDx
https://dl.doubtnut.com/l/_SYLd0MgTCjxF


and the total energy respectively. Which of the

following quantities are directly proportional to the

quantum number n?

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

VR

RE

T

R

V

E

https://dl.doubtnut.com/l/_SYLd0MgTCjxF


23. For a cartain metal, the  obsorption edge is at 

. The wavelength of  lines of of 

series are

K, L and M E_(K), E_(L) and E_(M)`, respectively.

Then

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

K

0.72Å Kα, Kβ. AndKγ K

0.210Å, 0.192Å, and 0.180Å, respectively. Thee¬giesof

or bitare

EK = − 13.40eV

EL = − 7.52KeV

EM = − 3.21KeV

EK = 13.04KeV

https://dl.doubtnut.com/l/_lroJZUqMrKZ1


24. A gas containing hydrogen like atoms with atomic

number Z, emit photons in transition 

where  and work function of metal is . The

photons are incident on the metal emitting electrons of

minimum de Broglie wavelength 

A. the maximum  of photonelectron is 

B. the maximum  of photonelectron is 

C. the value of Z is

D. the value of Z is 

Answer: A::C

Watch Video Solution

n + 2 → n,

n = Z 4.2eV

5A0

K. E 6eV

K. E 5eV

3

https://dl.doubtnut.com/l/_lroJZUqMrKZ1
https://dl.doubtnut.com/l/_Urs0jbd9gksC


25. the radiation emitted when an electron jumps from

 to  in a lithium atom (  ) fall on a

metal surface to produce photoelectron , when the

photoelectron with maximum Kinetic energy are made

to move perpendicular to a magnetic �eld of

 , it traces a circular path of radius 

, [RhC=13.6eV] (mass of electron=

A. the wavelength of radiation falling on metal is

 (nearly)

B. the work function of metal is 

C. the kinetic energy of photoelectron is 

n = 4 n = 3 z = 3

2 × 10− 4T √ cm
9.1

1.6

9.1 × 10− 31kg)

208nm

3.95eV

6eV

https://dl.doubtnut.com/l/_Urs0jbd9gksC
https://dl.doubtnut.com/l/_GeUAcpi1lTkA


D. the energy of incident photonn is 

Answer: A::B::D

Watch Video Solution

5.95eV

26. A monoenergetic beam a alpha particle , each of

them having kinetic E is incident on a sample of singly

ionised Helium gas in ground state . The Helium gas in

ground state. The Helium sample may start emitting

radiation Since the Kinetic energy of incident alpha

particle in su�ciently high . A part of this radiation (if

any) is allowed to pass through atomic Hydrogen

sample in ground state. A detector placed near the

hydrogen records both radiation and electrons. Assume

https://dl.doubtnut.com/l/_GeUAcpi1lTkA
https://dl.doubtnut.com/l/_giEI12jLK1dn


all  ions to be initially at rest.  

If maximum Kinetic energy of electrons interpected by

the detector is , the minimum kinetic of alpha

paticle energy of alpha particle ,must be-

A. 

B. 

C. 

D. 40.8eV`

Answer: A

Watch Video Solution

He+

27.2eV

81.6eV

96.8eV

102eV

https://dl.doubtnut.com/l/_giEI12jLK1dn


27. A monoenergetic beam a alpha particle , each of

them having kinetic E is incident on a sample of singly

ionised Helium gas in ground state . The Helium gas in

ground state. The Helium sample may start emitting

radiation Since the Kinetic energy of incident alpha

particle in su�ciently high . A part of this radiation (if

any) is allowed to pass through atomic Hydrogen

sample in ground state. A detector placed near the

hydrogen records both radiation and electrons. Assume

all  ions to be initially at rest. 

If maximum Kinetic energy of electron intercepted by

the detector is  , the K.E of particle must be

lower than -

A. 

He+

27.2eV

81.6eV

https://dl.doubtnut.com/l/_Y4PcBnOGID57


B. 

C. 

D. there is no upper limit

Answer: B

Watch Video Solution

96.8eV

102eV

28. A monoenergetic beam a alpha particle , each of

them having kinetic E is incident on a sample of singly

ionised Helium gas in ground state . The Helium gas in

ground state. The Helium sample may start emitting

radiation Since the Kinetic energy of incident alpha

particle in su�ciently high . A part of this radiation (if

https://dl.doubtnut.com/l/_Y4PcBnOGID57
https://dl.doubtnut.com/l/_E9RFgfySzSx6


any) is allowed to pass through atomic Hydrogen

sample in ground state. A detector placed near the

hydrogen records both radiation and electrons. Assume

all  ions to be initially at rest. 

If no electrons are interpected by the detector the

energy of photons detected by it can be -

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

He+

10.2eV

40.8eV

12.1eV

https://dl.doubtnut.com/l/_E9RFgfySzSx6


29. The properties of  -rays as put forwarded by

Rontgen in his pioneering paper on the topic are as

follos: 

-rays posses a very strong pentrative power it can

penetrate wood upto  and and aluminium foil upto

 . If the hand if the hand is held between the

discharge tube and the screen the dark shadow of the

of the bones os visible within the slightly dark shadow

of the hand" 

photographc plates and �lm "show themselves

susceptible to - rays " Hence , photography provided a

valuable method of studying the e�ect of -rays 

rays neither re�ected nor re�ected refracted (so far as

Rontgen could discover ). Hence , "  - rays as cannot be

x

X

3cm

15mm

x

x

x

X

https://dl.doubtnut.com/l/_J47l7QxbAvzh


concerted by lenses" 

- rays discharge electri�ed bodies , whether the

electri�cation is positive or negative . 

-rays are generated when the cathode rays of the

discharge tube strike any solid body .A heavier element ,

such as plantium , however is much more e�cient as a

generator of  - rays than a lighter element , such as

aluminium . Most of Rontgen 's observation stood the

test of time, though some of them needed to be

modi�ed later. ,brgt Now today we know if electron are

accelerated through a potential di�erence , then

maximum energy of emitted photon could be

  

 is also called cut o� wavelength . since electron

may loose very small energy in a given collision, the

X

X

X

V

Emax = eV , =
hc

λmin

hc

eV

λmin

https://dl.doubtnut.com/l/_J47l7QxbAvzh


upper value of lambd eill approach in�nity . when -

rays is produced in -ray tube , two types of -rays

spectra and line are observed: continous spectra and

line spectra. A continous spectra is produced by

bremsstrahlung, the electromagnetic radiation

produced when free electron are accelerated during

collision with ions. 

A line spectrum result when an electra having su�cient

energy collides with a heavy atom, and an electr in an

inner energy level is ejected from the atom . An electra

from an outer energy level then �lls the vacant inner

energy level, resulting in emission of an -ray photon. 

X

X X

X

https://dl.doubtnut.com/l/_J47l7QxbAvzh


 The

electron knocks out an inner shell electron of the atom

with which it collides . Let us take an hypothetical case

of a target atom whose K- shell electron has been

knocked out as shown.

 this will

create a vacancy in K-shell . sensing this vacancy an

electron from a higher energy state may make a

https://dl.doubtnut.com/l/_J47l7QxbAvzh


trasition to thsi vacant state. when such a transition

take placce the di�erece of energy is converted into

photon of electromagnetic radiation, which is called

charactertistic -rays . Now depending upon the shell

from which an electron make a trasition to  -shell we

may have di�erent lines in the  series of rays e.g. if

electron from L shell jumps to  shell we have

K_(alpha), if electron from M shell jumps to  shell we

have   -rays and so . on . Monseley conducted many

experiment on characteristic -rays , the �nding of

whcih played an inportant role in . developing the

concept opf atomic number . Moseley's observation can

be expressed as   

where a and b are constants. Z is the atomic number of

target atom n is the frequency . 

X

K

K X

K

K

Kβ X

X

√v = a(Z − b)

https://dl.doubtnut.com/l/_J47l7QxbAvzh


In intensity V//s wavelength graph, which of the

following process is reponsible for the intensity of

peaks  and ?

A. Bremsstrahlung

B. Absorption of X-ray photon resulting in electronic

excitations in atom

C. Emission of -rays photons as a result of

electronic transition in atoms

D. Both  and 

Answer: C

View Text Solution

p1 p2

X

A C

https://dl.doubtnut.com/l/_J47l7QxbAvzh
https://dl.doubtnut.com/l/_EDS6Fqi5BhD7


30. The properties of  -rays as put forwarded by

Rontgen in his pioneering paper on the topic are as

follos: 

-rays posses a very strong pentrative power it can

penetrate wood upto  and and aluminium foil upto

 . If the hand if the hand is held between the

discharge tube and the screen the dark shadow of the

of the bones os visible within the slightly dark shadow

of the hand" 

photographc plates and �lm "show themselves

susceptible to - rays " Hence , photography provided a

valuable method of studying the e�ect of -rays 

rays neither re�ected nor re�ected refracted (so far as

Rontgen could discover ). Hence , "  - rays as cannot be

x

X

3cm

15mm

x

x

x

X

https://dl.doubtnut.com/l/_EDS6Fqi5BhD7


concerted by lenses" 

- rays discharge electri�ed bodies , whether the

electri�cation is positive or negative . 

-rays are generated when the cathode rays of the

discharge tube strike any solid body .A heavier element ,

such as plantium , however is much more e�cient as a

generator of  - rays than a lighter element , such as

aluminium . Most of Rontgen 's observation stood the

test of time, though some of them needed to be

modi�ed later. ,brgt Now today we know if electron are

accelerated through a potential di�erence , then

maximum energy of emitted photon could be

  

 is also called cut o� wavelength . since electron

may loose very small energy in a given collision, the

X

X

X

V

Emax = eV , =
hc

λmin

hc

eV

λmin

https://dl.doubtnut.com/l/_EDS6Fqi5BhD7


upper value of lambd eill approach in�nity . when -

rays is produced in -ray tube , two types of -rays

spectra and line are observed: continous spectra and

line spectra. A continous spectra is produced by

bremsstrahlung, the electromagnetic radiation

produced when free electron are accelerated during

collision with ions. 

A line spectrum result when an electra having su�cient

energy collides with a heavy atom, and an electr in an

inner energy level is ejected from the atom . An electra

from an outer energy level then �lls the vacant inner

energy level, resulting in emission of an -ray photon. 

X

X X

X

https://dl.doubtnut.com/l/_EDS6Fqi5BhD7


 The

electron knocks out an inner shell electron of the atom

with which it collides . Let us take an hypothetical case

of a target atom whose K- shell electron has been

knocked out as shown.

 this will

create a vacancy in K-shell . sensing this vacancy an

electron from a higher energy state may make a

https://dl.doubtnut.com/l/_EDS6Fqi5BhD7


trasition to thsi vacant state. when such a transition

take placce the di�erece of energy is converted into

photon of electromagnetic radiation, which is called

charactertistic -rays . Now depending upon the shell

from which an electron make a trasition to  -shell we

may have di�erent lines in the  series of rays e.g. if

electron from L shell jumps to  shell we have

K_(alpha), if electron from M shell jumps to  shell we

have   -rays and so . on . Monseley conducted many

experiment on characteristic -rays , the �nding of

whcih played an inportant role in . developing the

concept opf atomic number . Moseley's observation can

be expressed as   

where a and b are constants. Z is the atomic number of

target atom n is the frequency . 

X

K

K X

K

K

Kβ X

X

√v = a(Z − b)

https://dl.doubtnut.com/l/_EDS6Fqi5BhD7


A. ` (##NAR_PHY_XII_V05_C02_E01_312_O01.png"

width="30%">

B. ` (##NAR_PHY_XII_V05_C02_E01_312_O02.png"

width="30%">

C. ` (##NAR_PHY_XII_V05_C02_E01_312_O03.png"

width="30%">

D. ` (##NAR_PHY_XII_V05_C02_E01_312_O04.png"

width="30%">

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_EDS6Fqi5BhD7


31. The properties of  -rays as put forwarded by

Rontgen in his pioneering paper on the topic are as

follos: 

-rays posses a very strong pentrative power it can

penetrate wood upto  and and aluminium foil upto

 . If the hand if the hand is held between the

discharge tube and the screen the dark shadow of the

of the bones os visible within the slightly dark shadow

of the hand" 

photographc plates and �lm "show themselves

susceptible to - rays " Hence , photography provided a

valuable method of studying the e�ect of -rays 

rays neither re�ected nor re�ected refracted (so far as

Rontgen could discover ). Hence , "  - rays as cannot be

x

X

3cm

15mm

x

x

x

X

https://dl.doubtnut.com/l/_7V4IpQ3KIF35


concerted by lenses" 

- rays discharge electri�ed bodies , whether the

electri�cation is positive or negative . 

-rays are generated when the cathode rays of the

discharge tube strike any solid body .A heavier element ,

such as plantium , however is much more e�cient as a

generator of  - rays than a lighter element , such as

aluminium . Most of Rontgen 's observation stood the

test of time, though some of them needed to be

modi�ed later. ,brgt Now today we know if electron are

accelerated through a potential di�erence , then

maximum energy of emitted photon could be

  

 is also called cut o� wavelength . since electron

may loose very small energy in a given collision, the

X

X

X

V

Emax = eV , =
hc

λmin

hc

eV

λmin

https://dl.doubtnut.com/l/_7V4IpQ3KIF35


upper value of lambd eill approach in�nity . when -

rays is produced in -ray tube , two types of -rays

spectra and line are observed: continous spectra and

line spectra. A continous spectra is produced by

bremsstrahlung, the electromagnetic radiation

produced when free electron are accelerated during

collision with ions. 

A line spectrum result when an electra having su�cient

energy collides with a heavy atom, and an electr in an

inner energy level is ejected from the atom . An electra

from an outer energy level then �lls the vacant inner

energy level, resulting in emission of an -ray photon. 

X

X X

X

https://dl.doubtnut.com/l/_7V4IpQ3KIF35


 The

electron knocks out an inner shell electron of the atom

with which it collides . Let us take an hypothetical case

of a target atom whose K- shell electron has been

knocked out as shown.

 this will

create a vacancy in K-shell . sensing this vacancy an

electron from a higher energy state may make a

https://dl.doubtnut.com/l/_7V4IpQ3KIF35


trasition to thsi vacant state. when such a transition

take placce the di�erece of energy is converted into

photon of electromagnetic radiation, which is called

charactertistic -rays . Now depending upon the shell

from which an electron make a trasition to  -shell we

may have di�erent lines in the  series of rays e.g. if

electron from L shell jumps to  shell we have

K_(alpha), if electron from M shell jumps to  shell we

have   -rays and so . on . Monseley conducted many

experiment on characteristic -rays , the �nding of

whcih played an inportant role in . developing the

concept opf atomic number . Moseley's observation can

be expressed as   

where a and b are constants. Z is the atomic number of

target atom n is the frequency . 

X

K

K X

K

K

Kβ X

X

√v = a(Z − b)

https://dl.doubtnut.com/l/_7V4IpQ3KIF35


-rays of high penetratrating power are called hard -

ray. Hard -rays have energy of the order of . the

minimum potential di�erece through ehich the electron

should be accelerated in an -ray tube to obtain -ray

of energy  is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

X X

X 105eV

X X

105eV

105eV

50kV

50keV

105V

https://dl.doubtnut.com/l/_7V4IpQ3KIF35
https://dl.doubtnut.com/l/_DjCzvMwZmxET


32. A positronium atom consist of an electron and a

positron revolving about their common centre of mass .

Calculate 

Separation between the electron and positron in their

�rst excited state.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4.232Å

5.232Å

6.2Å

7. Å

https://dl.doubtnut.com/l/_DjCzvMwZmxET
https://dl.doubtnut.com/l/_IeedoaKxDhr8


33. A positronium atom consist of an electron and a

positron revolving about their common centre of mass .

Calculate 

Kinetic energy of the electron in ground state

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4.5eV

6.8eV

7.6eV

8.0eV

https://dl.doubtnut.com/l/_IeedoaKxDhr8


34. A neutrons beam, in which each neutron has same

Kinetic energy , is passed through a sample of hydrogen

like gas (but not hydrogen) in ground state and at rest .

Due to collision of neutrons with the ions of the gas,

ions are excited and then they emit photons . Six

spectral lines arer obtained in which one of the lines is

of wavelength ( )   

which gas is this ?

A. 

B. 

C. 

D. None of these

6200/51 nm

H

He+

Li+

https://dl.doubtnut.com/l/_kVgzU63vtnhI


Answer: B

Watch Video Solution

35. A neutrons beam, in which each neutron has same

Kinetic energy , is passed through a sample of hydrogen

like gas (but not hydrogen) in ground state and at rest .

Due to collision of neutrons with the ions of the gas,

ions are excited and then they emit photons . Six

spectral lines arer obtained in which one of the lines is

of wavelength  ltbr. what is the minimum

possible value of kinetic energy of the neutrons for this

possible . The mass of neutron and protons can be

assumed to be nearly same . Use 

(6200/51)nm

hc = 12400

https://dl.doubtnut.com/l/_kVgzU63vtnhI
https://dl.doubtnut.com/l/_CgtLcvz4hJI0


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10.5eV

63.75eV

6.9eV

8.9eV

36. If an electrons jumps from  orbit to the nth orbit

 the energy of the atom changes from  .

This extra energy  is emitted as a photon

whose wavelength is given by 

Where  (Rydberg constant) A

mth

(m > n) Em

Em − En

= RZ2( − )
1

λ

1

n2

1

m2

R = 1.09 × 107m− 1

https://dl.doubtnut.com/l/_CgtLcvz4hJI0
https://dl.doubtnut.com/l/_Cb3NVcpcdmlZ


photon ejected from the transition of electron from

m^(th) excited state of  ion to  state is allowed

to fall on a photoelectric material with work function,

. [Given  and 

  

The photo -electric e�ect will take place for the

transition of electron from

A.  orbit to 

B.  orbit to  orbit

C.  orbit to  orbit

D. Photoelectron can not ejected

Answer: A

Watch Video Solution

He+ nth

ϕ = 7eV h = 4.14 × 10− 15eV s

c = 3 × 108ms1]

3rd 2nd

4th 3rd

5th 3rd

https://dl.doubtnut.com/l/_Cb3NVcpcdmlZ


37. If an electrons jumps from  orbit to the nth orbit

 the energy of the atom changes from  .

This extra energy  is emitted as a photon

whose wavelength is given by 

Where  (Rydberg constant) A

photon ejected from the transition of electron from

m^(th) excited state of  ion to  state is allowed

to fall on a photoelectric material with work function,

 [Given  and 

 

The stopping potential for the photon-element ejected

due to transition from  orbit to ground state is

mth

(m > n) Em

Em − En

= RZ2( − )
1

λ

1

n2

1

m2

R = 1.09 × 107m− 1

He+ nth

ϕ = 7eV . h = 4.14 × 10− 15eV s

c = 3 × 108ms1]

2nd

https://dl.doubtnut.com/l/_Cb3NVcpcdmlZ
https://dl.doubtnut.com/l/_CAdeOgZs6y0f


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30.5V

40.5

50.5V

60.5V

38. A beam of alpha paricles is incident on a target of

lead.  particular alpha paticles comes in 'head- on' to a

particular lead nucleus and stops  m away

from the center of the nucleus. (This point is well

outside the nucleus.) Assume that the lead nucleus,

A

6.50 × 10− 14

https://dl.doubtnut.com/l/_CAdeOgZs6y0f
https://dl.doubtnut.com/l/_BQNyPjvbtezP


which has  protons, remains at rest. The mass of

alpha particle is  

Calculate the electrostatic potential energy at the

instant when the alpha particle stops?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

82

6.64 × 10− 27kg

3.63MeV

40MeV

45MeV

36.3MeV

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


39. A beam of alpha paricles is incident on a target of

lead. A particular alpha paticles comes in 'head- on' to a

particular lead nucleus and stops  away

from the center of the nucleus. (This point is well

outside the nucleus.) Assume that the lead nucleus,

which has 82 protons, remains at rest. The mass of

alpha particle is  

What initial kinetic energy (in joule and in MeV)did the

alpha particle have?

A. 

B. 

C. 

D. 

6.50 × 10− 14m

6.64 × 10− 27kg

3.82 × 10− 13J

5.82 × 10− 13J

1.32 × 10− 12J

3.82 × 10 ∧ ( − 12)J

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


Answer: B

Watch Video Solution

40. A beam of alpha paricles is incident on a target of

lead. A particular alpha paticles comes in 'head- on' to a

particular lead nucleus and stops  m away

from the center of the nucleus. (This point is well

outside the nucleus.) Assume that the lead nucleus,

which has  protons, remains at rest. The mass of

alpha particle is  

What was the initial speed of the alpha particle?

A. 

6.50 × 10− 14

82

6.64 × 10− 27kg

1.32 × 107m/s

https://dl.doubtnut.com/l/_MWRjJmcjqZRE
https://dl.doubtnut.com/l/_0IBoQ5z6mi5k


B. 

C. 

D. 

Answer: A

Watch Video Solution

13.2 × 102m/s

0.13 × 107m/s

132 × 102m/s

41. In each of the following questions, a statement is

given and a corresponding statement or reason is given

just below it. In the statement, mark the correct answer

as 

Statement-I: Though light of a single frequency

(monochromic light) is incident ona metal, the energies

https://dl.doubtnut.com/l/_0IBoQ5z6mi5k
https://dl.doubtnut.com/l/_tHW58UnEWYYO


of emitted photoelectrons are di�erent 

Statement-II: The energy of electrons just after they

absorb photons incident on the metal surface may be

lost in collision with other atoms in the metal before

the electron is ejected out of the metal.

Watch Video Solution

42. Statement-2: When a beam of highly energetic

neutrons is incident on a tungsten target, no  -rays

will be produced. 

Statement-2: Neutrons do not exert any electrostatics

force on electrons or nucleus of an atom

Watch Video Solution

X

https://dl.doubtnut.com/l/_tHW58UnEWYYO
https://dl.doubtnut.com/l/_nyjk8UFEVxM8


43. Assertion: In the duration electron jumps from �st

excited state to ground state in a stationary isolated

hydrogen atom, angular momentum of the electron

about the nucleus is conserved. 

Reason: As the electron jumps from �rst excited state to

ground state, in a hydrogen atom, the electrostatic

force on electron is always directed twoards the

nucleus.

Watch Video Solution

44. Statement -1: In process of photoelectric emission ,

all emitted electrons donot have sam Kinetic energy 

Statement-2: If radiation falling on photosensitive

https://dl.doubtnut.com/l/_hQK0A0FuewDX
https://dl.doubtnut.com/l/_wap4iwsHiJ7L


surface of a metal consits of di�erent wavelength, then

energy acquired by electrons absorbing photons of

di�erent wavelength shall be di�erent.

Watch Video Solution

45. Statement-1: The de-Broglie wavelength of a

molecules (in a sample of ideal gas ) varies inversely as

the square root of absolute temperature 

The arm velocity of a molecules (in a sample of ideal gas

) depend in temperature.

Watch Video Solution

https://dl.doubtnut.com/l/_wap4iwsHiJ7L
https://dl.doubtnut.com/l/_kwUGMT4xxmwX


46. Statement -1: When applied potential di�erence

Between cathode and anode is increased in a cooliedge

tube , cute o� wavelength decreases. 

Statement-2: Cut o� wavelength for -rays depend on

atomic number of target material.

Watch Video Solution

X

47. Statement-1: In Photoelectric e�ect , electrons

absorbing the photon can not be a free electron. 

Statement -2: A free electron can't absorb a photon

completely

Watch Video Solution

https://dl.doubtnut.com/l/_qMC2vDXCbNvV
https://dl.doubtnut.com/l/_wS1LXQISOnOO


48.   

In Fig. electromagnetic radiations of wavelength 200nm

are incident on a metallic plate A. the photoelectrons

are accelerated by a potential di�erence of 10 V. These

electrons strike another metal plate B from which

electromagnetic radiations are emitted. The minimum

wavelength of emitted photons is 100nm. If the work

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


function of metal A is found to be , then

�nd the value of x. (Given  nm)

Watch Video Solution

( × x10− 1)ev

hc = 1240eV

49. Consider Bohr's theory for hydrogen atom. The

magnitude of angular momentum, orbit radius and

frequency of the electron in  energy state in a

hydrogen atom are l, r &f respectively. Find out the

value of . If (frl) is directly proportional to .

Watch Video Solution

nth

x nx

https://dl.doubtnut.com/l/_HSJyroKAgPvV
https://dl.doubtnut.com/l/_n6LujghMaQ3E


50. An gas of H-atom in excited state  absorbs a

photon of some energy and jump in hiegher energy

state . Then it returns to ground state afer emitted

six di�erent wavelengths in emission spectrum. The

energy of emitted photon is equal, less or greater than

the energy of absorbed photon then  and  will be

Watch Video Solution

n2

n1

n1 n2

51. Hydrogen aton in a sample are excited to 

state and it is found that photons of all possible

wavelength are present in the emission spectra. The

min imum number of hydrogen atom in the sample

would be

n = 5

https://dl.doubtnut.com/l/_QoQ051IOb3id
https://dl.doubtnut.com/l/_VGU2QVFAyv5i


Watch Video Solution

52. A proton is �red from very far away towards a

nucleus with charge Q = 120 e, where e is the electronic

charge. It makes a closest approach of  to the

nucleus. The de - Broglie wavelength (in units of fm) of

the proton at its start is take the proton mass,

, 

.

Watch Video Solution

10fm

mp = 5/3 × 10− 27kg, h/e = 4.2 × 10− 15J − s/C

= 9 × 109m/F , 1fm = 10− 151

4πε0

53. The average life time of an excited state of an

electron in Hydrogen is of order of

https://dl.doubtnut.com/l/_VGU2QVFAyv5i
https://dl.doubtnut.com/l/_CoAkIUeCfABk
https://dl.doubtnut.com/l/_0i5BbRijEpcO


 revolutions when it is in the

state  and before it su�ers a transition 

state. Find the value of  . Given 

, where m is mass of electron

and  is Bohrs radius .

Watch Video Solution

10− 8s. Itmakes( × x106)

n = 2 n = 1

×

= 64 × 1014h

4π2ma2
− 0

a0

54. A monochromatic light soure of frequency f

illuminates a metallic surface and ejects photoelectrons.

The photoelectrons having maximum energy are just

able to ionize the hydrogen atoms in ground state.

When the whole experiment is repeated with an

incident radiation of frequency , the photoelectronsf
5

6

https://dl.doubtnut.com/l/_0i5BbRijEpcO
https://dl.doubtnut.com/l/_D6rbhoY9UqBO


so emitted are able to excite the hydrogen atom beam

which then emits a radiation of wavelength . (a)

What is the frequency of radiation? (b) Find the work-

function of the metal.

Watch Video Solution

1215Å

55. A small particle of mass m move in such a way the

potential energy  when a is a

constant and r is the distance of the particle from the

origin Assuming Bohr's model of quantization of

angular momentum and circular orbits , show that

radius of the nth allowed orbit is proportional to in

Watch Video Solution

(U = m2ω2r2)
1

2

https://dl.doubtnut.com/l/_D6rbhoY9UqBO
https://dl.doubtnut.com/l/_R0XVdBp2YLLD


LEVEL-I (H.W)

1. A cathode emits  electron per second and

all the electrons reach the anode when it Is given a

positive potential of . Given C, the

maximum anode current is .

A. 

B. 

C. 

D. 

Answer: B

1.8 × 1017

400V e = 1.6 × 10− 19

2.88mA

28.8mA

7.2mA

6.4mA

https://dl.doubtnut.com/l/_R0XVdBp2YLLD
https://dl.doubtnut.com/l/_KK9pC9JoFsJx


Watch Video Solution

2. An electron of mass  Kg movie with a speed

pf  . It acquires a  of (in eV)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

9 × 10− 31

107m/s K. E

562.50

1125

1250

281.25

https://dl.doubtnut.com/l/_KK9pC9JoFsJx
https://dl.doubtnut.com/l/_nWDGsiV8eLlO


3. Two electrons Beams having velocities in the ratio

are subjected to the same transverse magnetic �eld .

The ratio of the de�ections is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 2

1: 2

2: 1

4: 1

1: 4

https://dl.doubtnut.com/l/_x8qxDkct9iHD


4. The Velocity of electrons accelerated bt potential

di�erence of V (the charge of the electron is 

C and mass is  kg) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1 × 104

1.6 × 10− 19 9.11 × 10− 31

5.93 × 107ms− 1

2.94 × 107ms− 1

6.87 × 107ms− 1

3.98 × 107ms− 1

https://dl.doubtnut.com/l/_xToCei20DrP7


5. Cathode ray tube is operating at  . Then the 

 acquire by the electrons is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5KV .

K. E.

5eV

5MeV

5KeV

5V

6. A steam of similar negatively charged particles enters

an electrical �eld normal to the elctric lines of force

https://dl.doubtnut.com/l/_RUJViQlSeUL8
https://dl.doubtnut.com/l/_dsDK1jbjLU5Z


with a velocity of  . The electric intensity is 

 , the electrons beam is de�ected by  . Then

the speci�c charge value of in   is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

3 × 107m/s

100m 2mm

C kg− 1

2 × 1010

2 × 107

2 × 1011

2 × 104

https://dl.doubtnut.com/l/_dsDK1jbjLU5Z


7. An oil drop having a mass g. and charge 

C stand still between two charged

horizontal plates seperated by a distance of . If now

the polarity of the plates is changed the instantaneous

acceleration of the drop is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4.8 × 10− 10

2.4 × 10− 18

1cm

(inms2), (g = 10ms− 2)

5

10

20

40

https://dl.doubtnut.com/l/_jcpSOpW6LquO


8. In Millikan oil drop experiment, a charged drop of

mass  is stationary between its plates.

The distance between its plates is  and potential

di�erence is  kilo volts. The number of electrons on

the drop is

A. 

B. 

C. 

D. `1

Answer: C

Watch Video Solution

1.8 × 10− 14kg

0.90cm

2.0

2

4

5

https://dl.doubtnut.com/l/_CM4vstrsav5z


9. An alpha-particle accelerated through  volt is �red

towards a nucleus . Its distance of closest approach is .

 If a protons is accelerated through the same potential

and �red towards the same nucleus , the distance of

closest approach of proton will be .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

V

r

r

2r

r

2

r

4

https://dl.doubtnut.com/l/_LWwiOv8P0LKx


10. In Rutherford scattering experiment, what will b ethe

correct angle for  scattering for an impact parameter

 ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α

b = 0

00

900

1800

450

https://dl.doubtnut.com/l/_zBGHPGaPB1R8


11. The impact parameter at which the scattering angle

is  and initial energy  is

A. m

B. 

C. m

D. m

Answer: A

Watch Video Solution

900, z = 79 10MeV

1.137 × 10− 14

1.137 × 10− 16m

2.24 × 10− 17

2.24 × 1018

12. If a hydrogen atom emit a photon of energy  ,

its orbital angular momentum changes by 

12.1eV

ΔL. then

https://dl.doubtnut.com/l/_y23sPGqEfHWN
https://dl.doubtnut.com/l/_8dwqDWo7gRAx


Delta L` equals

A. J-s

B. J-s

C. J-s

D. J-s

Answer: B

Watch Video Solution

1.05 × 10− 34

211 × 10− 34

3.16 × 10− 34

4.22 × 10− 34

13. In an excited state of hydrogen like atom an electron

has total energy of . If the kinetic energy of the

electron is E and its de-Broglie wavelength is , then

−3.4eV

λ

https://dl.doubtnut.com/l/_8dwqDWo7gRAx
https://dl.doubtnut.com/l/_OU2BWhjdNvju


A. m

B. m

C. m

D. m

Answer: B

Watch Video Solution

E = 6.8eV . λ = 6.6 × 10− 10

E = 3.4eV , λ = 6.6 × 10− 10

E = 3.4eV . λ = 6.6 × 10− 11

E = 6.8eV . λ = 6.6 × 10− 11

14. What is the ionisation potential of hydrogen atom?

A. 

B. 

C. 

12.97V

10.2V

13.6V

https://dl.doubtnut.com/l/_OU2BWhjdNvju
https://dl.doubtnut.com/l/_PzCJW6RN4nbd


D. 

Answer: C

Watch Video Solution

27.2V

15. The energy of electron in an excited hydrogen atom

is . Its angular momentum according to bohr's

theory will be

A. 

B. 

C. 

D. 

−3.4eV

h

π

h

2π

3h
2π

3

2πh

https://dl.doubtnut.com/l/_PzCJW6RN4nbd
https://dl.doubtnut.com/l/_pRpOnwBCdV6f


Answer: A

Watch Video Solution

16. The velocity of an electron in the second orbit of

sodium atom (atomic number ) is . The veocity of

an electron in its �fth orboit wil be

A. prop

B. 

C. 

D. 

Answer: D

= 11 v

v V

22v

5

v
5

2

v
2

5

https://dl.doubtnut.com/l/_pRpOnwBCdV6f
https://dl.doubtnut.com/l/_Qmo9TWKX3H4i


Watch Video Solution

17. In any Bohr orbit of the hydrogen atom, the ratio of

kinetic energy to potential eenrgy of the electron is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 2

−1: 2

2: 1

−2: 1

https://dl.doubtnut.com/l/_Qmo9TWKX3H4i
https://dl.doubtnut.com/l/_47y7Jv8SkoJP


18. Let the potential energy of the hydrogen atom in the

ground state be zero . Then its energy in the excited

state will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10.2ev

20.44ev

23.8ev

27.2ev

https://dl.doubtnut.com/l/_2OqoHzgXq8p0


19. The value of wavelength radiation emitted by an -

atom, if atom is excited to state with principal quantum

number four is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

H

5R
36

16

15R

36

5R

3R
16

https://dl.doubtnut.com/l/_myEeo0P7kckJ


20. the maximum number of photons emitted by an -

atom , if atom is excited to state with principal quantum

number four is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

H

4

6

2

1

https://dl.doubtnut.com/l/_9bj7mXhhhJQZ


21. Energy levels  of a certain atom

corresponding to increasing values of energy i.e.,

. If  are the wavelengths of

radiations correspnding to the transitions  to  to

 and  to  respectively, which o fthe following

statements is correct? 

A. 

B. 

C. 

A, B, C

EA < EB < EC λ1, λ2, λ3

C B, B

A C A

λ3 = λ1 + λ2

λ3 =
λ1λ2

λ1 + λ2

λ1 + λ2 + λ3 = 0

https://dl.doubtnut.com/l/_j7wvAegCf3HJ


D. 

Answer: B

Watch Video Solution

3λ2 = λ3 + 2λ2

22. It is found experimentally that  energy is

required to separated a hydrogen atom into a proton

and an electron. Compute the orbital radius and

velocity of electron in a hydrogen atom.

A. m

B. m

C. m

13.6eV

5.3 × 10− 11

5.3 × 10− 12

7.6 × 10− 13

https://dl.doubtnut.com/l/_j7wvAegCf3HJ
https://dl.doubtnut.com/l/_IKNTHDIxj9fm


LEVEL-II (H.W)

D. 

Answer: A

Watch Video Solution

7.6 × 10− 14

1. A proton and an alpha-particle enter a magnetic �eld

in a direction perpendicular to it. If the force acting on

the proton is twice that acting on the alpha-particle ,

the ratio of their velocities is

A. 

B. 

4: 1

1: 4

https://dl.doubtnut.com/l/_IKNTHDIxj9fm
https://dl.doubtnut.com/l/_HkCKwbGlMb90


C. 

D. 

Answer: A

Watch Video Solution

1: 2

2: 1

2. A protons , a deuteron and an alpha-particle are

accelerated through the same p.d of  volt. The

velocities acquired by them are in the ratio

A. 

B. 

C. 

V

1: 1: √2

1: √2: 1

1: 1: 1

https://dl.doubtnut.com/l/_HkCKwbGlMb90
https://dl.doubtnut.com/l/_BdfAovCQtKkd


D. 

Answer: D

Watch Video Solution

√2: 1: 1

3. An electron starts from rest and travels m in an

electric �eld of V//m. After this , it enters a magnetic

�eld at right angle to its direction of motion . If the

radius of circular path of the electron is cm, the

magnetic �eld induction is (Given e= C,  

g) `

A. 

B. 

0.9

200

9

1.6 × 10− 19

m = 9 × 10− 31

5 × 109 − 4wb/m2

5 × 10− 5wb/m2

https://dl.doubtnut.com/l/_BdfAovCQtKkd
https://dl.doubtnut.com/l/_c8sfHatn16fP


C. 

D. 

Answer: A

Watch Video Solution

5 × 10− 3wb/m2

5 × 10− 2wb/m2

4. In the Millikan's experiment, the oil drop is subjected

to a horizontal electric �eld of  N//S and the drop

moves with a constant velocity making an angle of 

with the horizontal . If the weight of the drop is ,

then the electric charge, in coulomb, on the drop is

A. 

2

450

W

W

https://dl.doubtnut.com/l/_c8sfHatn16fP
https://dl.doubtnut.com/l/_OC7YZqs85RuJ


B. 

C. 

D. 

Answer: B

Watch Video Solution

W /2

W /4

w/8

5. An alpha particle of energy  is scattered

through  by a found uramiam nucleus . The

distance of closest approach is of the order of

A. 

B. 

5MeV

180∘

1Å

10− 10cm

https://dl.doubtnut.com/l/_OC7YZqs85RuJ
https://dl.doubtnut.com/l/_R2vpaFGU2zg7


C. 

D. 

Answer: C

Watch Video Solution

10− 10cm

10− 12cm

6. An alpha nucleus of energy  bombards a heavy

nucleus of charge  . Then the distance of closed

approach for the alpha nucleus will be proportional to

A. 

B. 

C. 

mν21

2

Ze

1

V

1

Ze

v2

https://dl.doubtnut.com/l/_R2vpaFGU2zg7
https://dl.doubtnut.com/l/_Jlp0vCL75w4q


D. 

Answer: D

Watch Video Solution

1

m

7. In the Bohr model of the hydrogen atom, the ratio of

the kinetic energy to the total energy of the electron in

a quantum state  is ……..

A. 

B. 

C. 

D. 

n

1

−1

2

−12

https://dl.doubtnut.com/l/_Jlp0vCL75w4q
https://dl.doubtnut.com/l/_BEnkeXeV3UsQ


Answer: B

Watch Video Solution

8. The number of revolutions per second made by an

electron in the �rst Bohr orbit of hydrogen atom is of

the order of :

A. 

B. 

C. 

D. 

Answer: A

3

6.57 × 1015

6.57 × 1013

1000

6.57 × 1014

https://dl.doubtnut.com/l/_BEnkeXeV3UsQ
https://dl.doubtnut.com/l/_MA7drFqZ9tmc


Watch Video Solution

9. If  m is the radius of smallest

electron orbit in hydrogen like atom, then this atom is.

A. hydrogen atom

B. 

C. 

D. 

Answer: D

Watch Video Solution

( )
0.51 × 10− 10

4

He+

Li2 +

Be3 +

https://dl.doubtnut.com/l/_MA7drFqZ9tmc
https://dl.doubtnut.com/l/_AryuXzaOO6IE


10. The rartio  of magnetic dipole moment

to that of the angular momentum of an electron of

mass  and charge  coulomb in Bohr's orbit of

hydrogen atom is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(inS1units)

mkg e

e/2m

e/m

2e/m

2e/3m

https://dl.doubtnut.com/l/_NUtuM83xMJph


11. In a sample of hydrogen like atoms all of which are in

ground state, a photon beam containing photos of

various energies is passed. In absorption spectrum, �ve

dark line are observed. The number of bright lines in the

emission spectrum will be (assume that all transitions

take place)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

21

10

15

12

https://dl.doubtnut.com/l/_GVoBlE3dwxWv


12. Let  be the frequency of series limit of Lyman

series,  the frequency of the �rst line of Lyman series

and  the frequency of series limit of Balmer series.

Then which of the following is correct ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v1

v2

v3

f1 − f2 = f3

f2 − f1 = f3

f3 = (f1 + f2)
1

2

f1 + f2 = f3

https://dl.doubtnut.com/l/_GVoBlE3dwxWv
https://dl.doubtnut.com/l/_Z2OdtVeyfwnH


13. Ratio of di�erence of spacing between the energy

levels with  and  and the spacing between

the energy levels with  and  for a hydrogen

like atom or ion is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n = 3 n = 4

n = 8 n = 9

0.71

0.41

2.43

14.82

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


14. A stationary hydrogen atom emits photon

corresponding to the �rst line of Lyman series. If R is

the Rydberg constant and M is the mass of the atom,

then the velocity acquired by the atom is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3Rh
4m

4M

3Rh

Rh

4M

4M

Rh

https://dl.doubtnut.com/l/_XBNRPu14Bkwh

