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ATOMS

Example

1. The mass of an particle is.

Watch Video Solution

α −

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_8sz3PRdQSIUp


2. Very thin foil of gold was used in scattering

experiment. Why ?

Watch Video Solution

3. Most of the -particles passed through the

foil undeviated . What can be concluded from

this observation ?

Watch Video Solution

α

https://dl.doubtnut.com/l/_EMm9fr3kPPoB
https://dl.doubtnut.com/l/_DnbJlPepYPJR


4. According to Rutherford, which force was

responsible for centripetal acceleration of an

electron revolving around the nucleus?

Watch Video Solution

5. What should be the effect of impact

parameter upon the deviation of -particle.

Watch Video Solution

α

https://dl.doubtnut.com/l/_hENxhcyQ8Qb2
https://dl.doubtnut.com/l/_vYFLdOXxEPg9


6. Which of the following can be the angular

momentum of an electron orbiting in a

hydrogen atom ? (a)  , (b) , (c )  , (d)

Watch Video Solution

4h

π

3h

2π

3h

4π
h

π

7. What should be the velocity of an electron

in third stable orbit of Hydrogen atom ? (in

terms of speed of light)

Watch Video Solution

https://dl.doubtnut.com/l/_Neu3AFRhTbw9
https://dl.doubtnut.com/l/_QEoT8WRhxVMn


8. What would be the charge in radius of 

orbit, if the mass of electron reduces to half of

its original value ?

Watch Video Solution

nth

9. Total energy of an electron in an atom is

negative. What does it signify?

Watch Video Solution

https://dl.doubtnut.com/l/_QEoT8WRhxVMn
https://dl.doubtnut.com/l/_M0K2J150U8wX
https://dl.doubtnut.com/l/_7UiPQsFXYxkD
https://dl.doubtnut.com/l/_qBEyHAMRZsey


10. What would be the ratio of product of

velocity and time period of electron orbiting in

 and  stable orbits ?

Watch Video Solution

2nd 3rd

11. What is the energy required to remove an

electron from second orbit of hydrogen atom

?

Watch Video Solution

https://dl.doubtnut.com/l/_qBEyHAMRZsey
https://dl.doubtnut.com/l/_vuKp4GYNi05j


12. with the help of Rydberg formula find the

wavelength of first line of Pfund series .

Watch Video Solution

13. Which of the following is/are possible

values of radius of stable orbit of hydrogen

atom ? 

(a)  , (b)  , (c )  , (d)

Watch Video Solution

λ

2π

3λ

4π

λ

π

5λ

4π

https://dl.doubtnut.com/l/_UnG2p8pX2jHc
https://dl.doubtnut.com/l/_xzQfsB8jiB8P
https://dl.doubtnut.com/l/_Nba2fJmRozjz


14. An electron revolves around a proton in a

hydrogen atom in an orbit of radius r.

Considering the wave nature of electron and

assuming that electron is present in the form

of a stationary wave. Show that the angular

momentum of the electron is quantized.

Watch Video Solution

15. Determine the wavelength of the first

Lymanline,the transition from n = 2ton = 1

https://dl.doubtnut.com/l/_Nba2fJmRozjz
https://dl.doubtnut.com/l/_SXdBxeOalwTd


.In what region of the electromagnetic

spectrum does this line lie ?

Watch Video Solution

16. Determine the wavelengh of light emitted

when a hydrogen atom makes a transition

from the n=6 to the n=2 energy level according

to the Bohr model

Watch Video Solution

https://dl.doubtnut.com/l/_SXdBxeOalwTd
https://dl.doubtnut.com/l/_vvZqJD6bJ5hz


17. Suggest two comouds (fuel ) other than

hydrogen that can be used as fuels in fuel cells

Watch Video Solution

18. (a)Use the Bohr model to determine the

ionization energy of the  ion, which has a

single electron. (b)Also calculate the maximum

wavelength a photon can have to cause

ionization.

Watch Video Solution

He+

https://dl.doubtnut.com/l/_J78hAVa9qD3Y
https://dl.doubtnut.com/l/_wMoomOvl2tIV


19. When  is heated to a high

temperature, it undergoes decomposition into

 and  whereas it is quite stable at

room temperature. The most likely explanation

of its is

Watch Video Solution

CaCO3

CaO CO2

20. A hydrogen like atom of atomic number Z

is in an excited state of quantum number 2n. It

can emit a maximum energy photon of 204 eV.

https://dl.doubtnut.com/l/_wMoomOvl2tIV
https://dl.doubtnut.com/l/_DOEwayAmCpVx
https://dl.doubtnut.com/l/_ob3VyCAWZ6OA


If it makes a transition to quantum state n, a

photon of energy 40.8 eV is emitted. Find n, Z

and the ground state energy (in eV) of this

atom. Also calculate the minimum energy(eV)

that can be emitted by this atom during de -

excitation. Ground state energy of hydrogen

atom is -13.6 eV

Watch Video Solution

21. An isolated hydrogen atom emits a photon

of . 
10.2eV

https://dl.doubtnut.com/l/_ob3VyCAWZ6OA
https://dl.doubtnut.com/l/_4xrY88Aa0vY4


(i) Determine the momentum of photon

emitted (ii) Calculate the recoil momentum of

the atom 

(iii) Find the kinetic energy of the recoil atom

[Mass of proton ]

Watch Video Solution

= mp = 1.67 × 10− 27kg

22. A hydrogen atom in a state of binding

energy 0.85 eV makes a transition to a state of

excitation energy of 10.2 eV . Find the energy

and wavelength of photon emitted.

https://dl.doubtnut.com/l/_4xrY88Aa0vY4
https://dl.doubtnut.com/l/_mNoOiZHNOsAi


Watch Video Solution

23. How much (in %) the binding energy of

electron differs in hydrogen atom when mass

of nucleus is taken into account of infinite

value (i.e., nucleus is motionless ) and of

infinite value.

Watch Video Solution

24. Find the maximum frequency, the X-ray

emitted by an X-ray tube operating at 30kV

https://dl.doubtnut.com/l/_mNoOiZHNOsAi
https://dl.doubtnut.com/l/_gMbKiYCSMf9z
https://dl.doubtnut.com/l/_QFn4erkAOhqs


Watch Video Solution

25. An X-ray tube, operated at a potential

difference of 40 kV, produce heat at the rate of

720 W.Assuming 0.5% of the energy of

incident electrons is converted into X-rays ,

calculate 

(i)The number of electron per second striking

the target 

(ii)The velocity of the incident electrons .

Watch Video Solution

https://dl.doubtnut.com/l/_QFn4erkAOhqs
https://dl.doubtnut.com/l/_j2Ib5rzr8UMm


26. The wavelength of  line in the X-ray

spectrum for tungsten (Z=74) is 200 Å. What

would be the wavelength of same line for

platinum Z =78 ?

Watch Video Solution

kα

27. Different forms of a gene located at the

same locus of chromosomes are called

Watch Video Solution

https://dl.doubtnut.com/l/_jLITyrbtJptE
https://dl.doubtnut.com/l/_ztAKPJH6EVgV
https://dl.doubtnut.com/l/_UTsGWn2nSKbs


28. A particle of mass is confined to a narrow

tube of length L. 

(a) Find the wavelengths of the de-Brogile

wave which will resonate in the tube. 

(b) Calculate the corresponding particle

moments. and 

(c) Calculate the corresponding energies.

Watch Video Solution

29. The mass of an particle is.

Watch Video Solution

α −

https://dl.doubtnut.com/l/_UTsGWn2nSKbs
https://dl.doubtnut.com/l/_9dOVtumI7aCt


30. Very thin foil of gold was used in scattering

experiment. Why ?

Watch Video Solution

31. Most of the -particles passed through the

foil undeviated . What can be concluded from

this observation ?

Watch Video Solution

α

https://dl.doubtnut.com/l/_9dOVtumI7aCt
https://dl.doubtnut.com/l/_7pOPzmNKaUhl
https://dl.doubtnut.com/l/_nsGtkuvFmpkW
https://dl.doubtnut.com/l/_UkvydlouNlAA


32. According to Rutherford, which force was

responsible for certripetal acceleration of an

electron revolving around the nucleus ?

Watch Video Solution

33. What should be the effect of impact

parameter upon the deviation of -particle.

Watch Video Solution

α

https://dl.doubtnut.com/l/_UkvydlouNlAA
https://dl.doubtnut.com/l/_Yw7Ydv9k6O75


34. Which of the following can be the angular

momentum of an electron orbiting in a

hydrogen atom ? ltbr. (a)  , (b) , (c )  ,

(d)

Watch Video Solution

4h

π

3h

2π

3h

4π
h

π

35. What should be the velocity of an electron

in third stable orbit of Hydrogen atom ? (in

terms of speed of light)

Watch Video Solution

https://dl.doubtnut.com/l/_nW2rxqAQuRTO
https://dl.doubtnut.com/l/_eNdjP68G5bOZ


36. What would be the change in radius of 

orbit, if the mass of electron reduces to half of

its original value ?

Watch Video Solution

nth

37. Total energy of an electron in an atom is

negative . What does it signify ?

Watch Video Solution

https://dl.doubtnut.com/l/_eNdjP68G5bOZ
https://dl.doubtnut.com/l/_D7Gfxbwfd0pq
https://dl.doubtnut.com/l/_MqeCYvOnwSTR
https://dl.doubtnut.com/l/_JbhhvRRkzHQA


38. Find the ratio of product of velocity and

time period of electron orbiting in 2nd and

3rd stable orbits.

Watch Video Solution

39. What is the energy required to remove an

electron from second orbit of hydrogen atom

?

Watch Video Solution

https://dl.doubtnut.com/l/_JbhhvRRkzHQA
https://dl.doubtnut.com/l/_RGO5Y8PEsjn0


40. with the help of Rydberg formula find the

wavelength of first line of Pfund series .

Watch Video Solution

41. Which of the following is/are possible

values of radius of stable orbit of hydrogen

atom ? 

(a)  , (b)  , (c )  , (d)

A. 

B. 

λ

2π

3λ

4π

λ

π

5λ

4π

λ = 2π

3 π
λ

4

https://dl.doubtnut.com/l/_5jJSoFxQxUuk
https://dl.doubtnut.com/l/_YEzTggDFswiV


C. 

D. 

Answer:

Watch Video Solution

λ

π

5 π
λ

4

42. If the  radiation of  has a

wevelength of , calculate wevelength of

the corresponding radiation of

 assuming b =

1.

Kα Mo(Z = 42)

0.71Å

Cu, i. e. , kαf or Cu(Z = 29)

https://dl.doubtnut.com/l/_YEzTggDFswiV
https://dl.doubtnut.com/l/_RHm1ILNzcO0c


Try Yourself

Watch Video Solution

43. Find the cut off wavelength for the

continuous X - rays coming from an X-ray tube

operating at 40 kV.

Watch Video Solution

https://dl.doubtnut.com/l/_RHm1ILNzcO0c
https://dl.doubtnut.com/l/_ET3xDfTi5kHr


1. What is the ratio of mass of a gold atom and

an -particle ?

Watch Video Solution

α

2. What is the ratio of mass af an  particle

and a proton?

Watch Video Solution

α

https://dl.doubtnut.com/l/_leusZOGHj10x
https://dl.doubtnut.com/l/_p1DYrmmsoqm7


3. Why did Rutherford select a gold foil in his

-ray scattering experiment ?

Watch Video Solution

α

4. Alpha particle would go undiviated when it

collides with an electron of gold foil . Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_ZMrlBoDpFtQq
https://dl.doubtnut.com/l/_lG59AFb2p9mZ


5. What was the fraction of  in

which deflection of more than  was

observed?

Watch Video Solution

α − partic ≤ s

90∘

6. What was the fraction of -particles in

which deflection of more than  was

observed ?

Watch Video Solution

α

1∘

https://dl.doubtnut.com/l/_DzmsPSMSmMvG
https://dl.doubtnut.com/l/_aP3TIRNUvg4z
https://dl.doubtnut.com/l/_J8my0uzJlgS6


7. Find the expression of radius of an orbit of

electron in terms of nucleus charge ,

tangential velocity v and mass of electron 

?

Watch Video Solution

Q2

me

8. What would be the change in tangential

velocity of an electron, if it remains in same

orbit and electronic charge is doubled ?

Watch Video Solution

https://dl.doubtnut.com/l/_J8my0uzJlgS6
https://dl.doubtnut.com/l/_0FGRW4pc12ao


9. What should be the angle of deviation for 

(i) b = 0 

(ii) a large value of b

Watch Video Solution

10. The minimum orbital angular momentum

of the electron in a hydrogen atom is

Watch Video Solution

https://dl.doubtnut.com/l/_YUOAQtDEB4BZ
https://dl.doubtnut.com/l/_C7K0v1dOxM7Z


11. When an electron makes transition from its

stable orbit to another stable orbit of lower

energy , where does the remaining energy go ?

Watch Video Solution

12. Find the ratio of velocities of electron in

 and  orbit of hydrogen atom 


Hint : 

Watch Video Solution

2nd 4th

V ∝
1

n

https://dl.doubtnut.com/l/_McTsAjovZ66p
https://dl.doubtnut.com/l/_m44hbBZ65QMt
https://dl.doubtnut.com/l/_2MaQXMMzVZO0


13. What should be the maximum velocity of

an electron orbiting around a hydrogen

nucleus

Watch Video Solution

14. What is the ratio of radii of  and 

orbit of hydrogen atom ?

Watch Video Solution

3rd 2nd

https://dl.doubtnut.com/l/_2MaQXMMzVZO0
https://dl.doubtnut.com/l/_MI8Pz0PhD2R2


15. Find the area enclosed by the circular path

of an electron in first orbit of hydrogen atom.

Watch Video Solution

16. What is the ratio of magnitude of potential

energy to the kinetic energy for an electron in

hydrogen atom ?

Watch Video Solution

https://dl.doubtnut.com/l/_mwS9IZN316WF
https://dl.doubtnut.com/l/_uhTrsvmVZT4Y


17. If total energy of the same electron is E,

then what would be its kinetic energy and

potential energy .

Watch Video Solution

18. Choose correct option out of the following

with increase in n. 

(a)T increases and v decreases 

(b)T and V both increase 

(c )T decreases and v increase 

https://dl.doubtnut.com/l/_ZlgCDAje3Cvd
https://dl.doubtnut.com/l/_T9b7Nbh4SrrJ


(d)T and V both decrease 

where T is time period and v is velocity of an

electron

Watch Video Solution

19. What is the value of n for which time

period is 8 times the time period of electron is

first orbit of hydrogen atom ?

Watch Video Solution

https://dl.doubtnut.com/l/_T9b7Nbh4SrrJ
https://dl.doubtnut.com/l/_WOwFyt8NWtIq


20. What is the energy emitted when an

electron jumps froms second orbit to first

orbit in a hydrogen atom ?

Watch Video Solution

21. With increase in n, ionisation energy will

increase or decrease ?

Watch Video Solution

https://dl.doubtnut.com/l/_bHGKvDiIRAPq
https://dl.doubtnut.com/l/_tKPii6C8UCjP


22. Find the ratio of wavelengths of first line of

Lyman series and second line of Balmer series

Watch Video Solution

23. Find the minimum wavelength emitted by a

hydrogen atom due to electronic transition.

Watch Video Solution

https://dl.doubtnut.com/l/_yLiJMjjxLATB
https://dl.doubtnut.com/l/_59iqdF1UuaGS


24. de Broglie explained the Bohr's postulate

of quantization by particle nature of

electron(True/False)

Watch Video Solution

25. What is the ratio of mass of a gold atom

and an -particle ?

Watch Video Solution

α

https://dl.doubtnut.com/l/_JQY6S8rGswBE
https://dl.doubtnut.com/l/_31OLEBO1EAFr


26. What is the ratio of mass of an -alpha

particle and a proton ?

Watch Video Solution

α

27. When - particles are passed through a

thin foil, then

Watch Video Solution

α

https://dl.doubtnut.com/l/_qnyWCRIpAEpq
https://dl.doubtnut.com/l/_ooHA3PBWfa1p


28. Alpha particle would go undiviated when it

collides with an electron of gold foil . Why ?

Watch Video Solution

29. What was the fraction of -particles in

which deflection of more than  was

observed ?

Watch Video Solution

α

90∘

https://dl.doubtnut.com/l/_3txylqznqwIT
https://dl.doubtnut.com/l/_kgAks5mTy1HT


30. What was the fraction of -particles in

which deflection of more than  was

observed ?

Watch Video Solution

α

1∘

31. Find the expression of radius of an orbit of

electron in terms of nucleus charge ,

tangential velocity v and mass of electron 

?

Watch Video Solution

Q2

me

https://dl.doubtnut.com/l/_C3t6MwMRqFRb
https://dl.doubtnut.com/l/_uhclUwoWuJwv


32. What would be the change in tangential

velocity of an electron, if it remains in same

orbit and electronic charge is doubled ?

Watch Video Solution

33. What should be the angle of deviation for

(i)b=0 , (ii)a large value of b

Watch Video Solution

https://dl.doubtnut.com/l/_uhclUwoWuJwv
https://dl.doubtnut.com/l/_wIDQ8n2mz4sP
https://dl.doubtnut.com/l/_iEN2QuOmA1AL
https://dl.doubtnut.com/l/_QerPcR60O8om


34. Rutherford's a particle experiment showed

that the atoms have

A. Electrons

B. Neutrons

C. Nucleus

D. Protons

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_QerPcR60O8om


35. According to classical theory, Rutherford

atom was

A. Parabole

B. Hyperbolic

C. Circular

D. Elliptical

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_uWx9p9Rcnbzd
https://dl.doubtnut.com/l/_qV876ITR7BR4


36. What should be the minimum value of

angular momentum for an electron orbiting in

a hydrogen atom ?

Watch Video Solution

37. When an electron makes transition from its

stable orbit to another stable orbit of lower

energy , where does the remaining energy go ?

Watch Video Solution

https://dl.doubtnut.com/l/_qV876ITR7BR4
https://dl.doubtnut.com/l/_aopoBlmPTr4F


38. Find the ratio of velocities of electron in

 and  orbit of hydrogen atom.

Watch Video Solution

2nd 4th

39. What should be the maximum velocity of

an electron orbiting around a hydrogen

nucleus

Watch Video Solution

https://dl.doubtnut.com/l/_SVAIaFOHq7KG
https://dl.doubtnut.com/l/_rYTdaGmvxg9Z


40. What is the ratio of radii of  and 

orbit of hydrogen atom ?

Watch Video Solution

3rd 2nd

41. Find the area enclosed by the circular path

of an electron in first orbit of hydrogen atom.

Watch Video Solution

https://dl.doubtnut.com/l/_uqkhn384tLju
https://dl.doubtnut.com/l/_ou0p0cm529xo


42. What is the ratio of magnitude of potential

energy to the kinetic energy for an electron in

hydrogen atom ?

Watch Video Solution

43. If total energy of the same electron is E,

then what would be its kinetic energy and

potential energy .

Watch Video Solution

https://dl.doubtnut.com/l/_7CoK6dLiukYI
https://dl.doubtnut.com/l/_6Acc4Hfvn2QO
https://dl.doubtnut.com/l/_TSkKvVNsrUY0


44. Choose correct option out of following

with increase in n 

where T is time period and v is velocity of an

electron.

A. T increases and v decreases

B. T and v decreases

C. T decreases and v increases

D. T and v both decrease

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_TSkKvVNsrUY0


45. What is the value of n for which time

period is 8 times the time period of electron is

first orbit of hydrogen atom ?

Watch Video Solution

46. What is the energy emitted when an

electron jumps froms second orbit to first

orbit in a hydrogen atom ?

Watch Video Solution

https://dl.doubtnut.com/l/_TSkKvVNsrUY0
https://dl.doubtnut.com/l/_E6pNZlvcFNH0
https://dl.doubtnut.com/l/_jbkNjEI8HlAJ


47. With increase in n, ionisation energy will

increase or decrease ?

Watch Video Solution

48. Find the ratio of wavelengths of first line of

Lyman series and second line of Balmer series

Watch Video Solution

https://dl.doubtnut.com/l/_jbkNjEI8HlAJ
https://dl.doubtnut.com/l/_ONg0gaLD58Ov
https://dl.doubtnut.com/l/_VkZOSfTy4iJB


49. Find the minimum wavelength emitted by

a hydrogen atom due to electronic transition.

Watch Video Solution

50. De-Broglie explained the Bohr's postulate

of quantization by particle nature of electron.

(True /False)

Watch Video Solution

https://dl.doubtnut.com/l/_x0yv89KJr6IZ
https://dl.doubtnut.com/l/_4myiLi6iqTDd


51. If the intensity of an X-ray becomes 

from  after travelling 3.5cm inside a target

then its intensity after travelling next 7 cm will

be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

I0

3

I0

I0

6

I0

12

I0

9

I0

27

https://dl.doubtnut.com/l/_wtJgCZCU3r2e


Watch Video Solution

52. The intensity distribution of X-rays from

two Coolidge tubes operated at different

voltages  and  and using different target

materials of atomic numbers  and  is

shown in the figure which one of the following

inequalities is true? 

A. 

B. 

V1 V2

Z1 Z2

V1 > V2, Z1 < Z2

V1 > V2, Z1 > Z2

https://dl.doubtnut.com/l/_wtJgCZCU3r2e
https://dl.doubtnut.com/l/_WIPD39uvAXOC


C. 

D. 

Answer:

Watch Video Solution

V1 < V2, Z1 > Z2

V1 = V2, Z1 < Z2

53. In the Coolidge tube experiment when the

target material is changed then

A. Only continuous spectra changes

B. Only characteristic spectra changes

https://dl.doubtnut.com/l/_WIPD39uvAXOC
https://dl.doubtnut.com/l/_rUNMveqOpBlu


Assignment Section A Objective One Option Is

Correct

C. Both the spectra change

D. Neither continuous nor characteristic

spectra change

Answer:

Watch Video Solution

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


1. Thickness of the foil of gold used in -

particle scattering experiment is

A.  m

B.  m

C.  m

D.  m

Answer: A

Watch Video Solution

α

2.1 × 10− 7

3.5 × 10− 5

2.1 × 10− 9

3.5 × 10− 6

https://dl.doubtnut.com/l/_SC4J3JNZKh20
https://dl.doubtnut.com/l/_vgyz9wxcxC4T


2. In Rutherford's alpha-rays scattering

experiment, the alpha particles are detected

using a screen coated with

A. Copper sulphide

B. Zinc sulphide

C. Graphite

D. Gold

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_vgyz9wxcxC4T
https://dl.doubtnut.com/l/_HOjWJmijVDXh


3. In Rutherford's experiment , scattering of

more than  was observed in

A. 14% of the incident -particle

B. about 0.14% of the incident -particles

C. about 1.4% of the incident -particles

D. about 0.014% of the incident -particles

Answer: B

Watch Video Solution

1∘

α

α

α

α

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


4. In scattering experiment ,  -particles were

deflected by

A. Repulsive force of electrons

B. Repulsive force of gold nucleus

C. Attractive force of electrons

D. Attractive force of gold nucleus

Answer: B

Watch Video Solution

α

https://dl.doubtnut.com/l/_8s76dzK9wwCB
https://dl.doubtnut.com/l/_gstPo5lb5dvD


5. Energy of the beam of -particles used by

Geiger and Marsden in scattering experiment

is

A. 2.2 MeV

B. 4.2 MeV

C. 5.1 MeV

D. 5.5 MeV

Answer: D

Watch Video Solution

α

https://dl.doubtnut.com/l/_gstPo5lb5dvD
https://dl.doubtnut.com/l/_ibWPdamkap3N


6. Source of -particles used in scattering

experiment was

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

α

.82 Bi
216

.81 Bi
216

.81 Bi
214

.214
83 Bi

https://dl.doubtnut.com/l/_ibWPdamkap3N


7. What is the distance of closest approach to

the nucleus for an -particle of energy 5 MeV

which undergoes scattering in the Gieger-

Marsden experiment.

A.  m

B.  m

C.  m

D.  m

Answer: B

Watch Video Solution

α

3.2 × 10− 16

3.8 × 10− 14

4.6 × 10− 15

3.2 × 10− 15

https://dl.doubtnut.com/l/_9HLtjHw8HjD3


Watch Video Solution

8. An -particle colliding with one of the

electrons in a gold atom looses

A. Most of its momentum

B. About rd of its momentum

C. Little of its energy

D. Most of its energy

Answer: C

Watch Video Solution

α

1

3

https://dl.doubtnut.com/l/_9HLtjHw8HjD3
https://dl.doubtnut.com/l/_VghDeAiI6JpP


9. The angular momentum of an electron in a

hydrogen atom is proportional to (where n is

principle quantum number )

A. n

B. 

C. 

D. 

Answer: A

Watch Video Solution

n2

n3

√n

https://dl.doubtnut.com/l/_VghDeAiI6JpP
https://dl.doubtnut.com/l/_ajEHAr9oRfl2


10. When an electron in hydrogen atom is

taken from fourth excited state to ground

state

A. Both kinetic energy and potential energy

B. Both kinetic energy and potential energy

decreases

C. Kinetic energy will increase while

potential energy will decrease

https://dl.doubtnut.com/l/_ajEHAr9oRfl2
https://dl.doubtnut.com/l/_F2kshBIFf0Ns


D. Kinetic energy will decrease while

potential energy will increase

Answer: C

Watch Video Solution

11. What is the angular momentum of an

electron in Bohr's hydrogen atom whose

energy is ?

A. 

−0.544eV

h

π

https://dl.doubtnut.com/l/_F2kshBIFf0Ns
https://dl.doubtnut.com/l/_M5D3l2oIDoWR


B. 

C. 

D. 

Answer: C

Watch Video Solution

3h
2π

5h
2π

2h
2π

12. The ground state energy of H-atom is 

eV. The energy needed to ionise H-atom form

its second excited state

13.6

https://dl.doubtnut.com/l/_M5D3l2oIDoWR
https://dl.doubtnut.com/l/_SeNKnqUSw5Zj


A. 1.51 eV

B. 3.4 eV

C. 13.6 eV

D. 12.1 eV

Answer: A

Watch Video Solution

13. The energies of three conservative energy

levels  and  of hydrogen atom are .

 and  respectively. A photon of

L3, L2 L1 E0

4E0

9

E0

4

https://dl.doubtnut.com/l/_SeNKnqUSw5Zj
https://dl.doubtnut.com/l/_So47vBVxQMw0


wavelength  is emitted for a transition  to 

 .What will be the wavelength of emission

for transition  to  ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ L3

L1

L2 L1

16λ
31

27λ
7

λ
19

20

λ

https://dl.doubtnut.com/l/_So47vBVxQMw0
https://dl.doubtnut.com/l/_DeVKCk5pNHKE


14. The product of angular speed and

tangential speed of electron in  orbit of

hydrogen atom is

A. Directly proportional to 

B. Directly proportional to 

C. Inversely proportional to 

D. independent of n

Answer: C

Watch Video Solution

nth

n2

n3

n4

https://dl.doubtnut.com/l/_DeVKCk5pNHKE
https://dl.doubtnut.com/l/_So9ri03D0uwn


15. The speed of an electron in the  orbit of

hydrogen atom is

A. c

B. 

C. 

D. 

Answer: D

Watch Video Solution

4th

c

137

c

2192

c

548

https://dl.doubtnut.com/l/_So9ri03D0uwn
https://dl.doubtnut.com/l/_FwsMIZf5Z3rU


16. What should be the ratio of minimum to

maximum wavelength of radiation emitted by

transition of an electron to ground state of

Bohr's hydrogen atom ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

4

1

4

1

8

3

8

https://dl.doubtnut.com/l/_FwsMIZf5Z3rU


17. The ratio of energies of hydrogen atom in

its first excited state to third excited state is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

4

4
1

3

4

4
3

https://dl.doubtnut.com/l/_FwsMIZf5Z3rU
https://dl.doubtnut.com/l/_5IA3Jb2iswOL
https://dl.doubtnut.com/l/_kA7SLicOX1YB


18. How many spectral lines are emitted by

atomic hydrogen excited to the  energy

level?

A. n

B. 2n

C. 

D. 

Answer: C

Watch Video Solution

n − th

n2 − n

2

n2 + n

2

https://dl.doubtnut.com/l/_kA7SLicOX1YB


19. The energy of hydrogen atom in its ground

state is -13.6 eV , the energy of the level

corresponding to n=7 is

A.  eV

B.  eV

C.  eV

D.  eV

Answer: D

Watch Video Solution

−0.544

−5.40

−0.85

−0.28

https://dl.doubtnut.com/l/_E7Zp41jaJTZs


20. In which transition of a hydrogen atom,

photons of lowest frequency are emitted ?

A. n=4 to n=3

B. n=4 to n=2

C. n=2 to n=1

D. n=3 to n=1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_QOg6zYYnehmD
https://dl.doubtnut.com/l/_93Aq08t8jOLx


21. Total energy of an electron in the hydrogen

atom in the ground state is -13.6 eV. The

potential energy of this electron is

A. 13.6 eV

B. 0

C.  eV

D.  eV

Answer: C

Watch Video Solution

−27.2

−13.6

https://dl.doubtnut.com/l/_93Aq08t8jOLx
https://dl.doubtnut.com/l/_80Vk8fA21T6S


22. Using Bohr's formula for energy

quantization, the ionisation potential of first

excited state of hydrogen atom is

A. 10.2V

B. 3.4 V

C. 2.6 V

D. 1.54 V

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_80Vk8fA21T6S


23. Which of the following cannot be the value

of ionisation energy for a hydrogen atom ?

A. 0.85 eV

B. 3.4 eV

C. 1.51 eV

D. 0.27 eV

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_jWwz3d49vFxR
https://dl.doubtnut.com/l/_UsvbodSpEe8d


24. Name the spectral series of hydrogen

atom, which be in infrared region.

A. Lyman

B. Balmer

C. Brackett, Paschen and Pfund

D. All of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UsvbodSpEe8d


25. The energies of three conservative energy

levels  and  of hydrogen atom are 

,  and  respectively. A photon of

wavelength  is emitted for a transition  to 

 .What will be the wavelength of emission

for transition  to  ?

A. 

B. 

C. 

D. 

L3, L2 L1 E0

4E0

9

E0

4

λ L3

L1

L2 L1

λ3 = λ1 + λ2

λ1 =
λ2λ3

λ2 + λ3

λ1 = λ2 + λ3

λ3 =
λ1λ2

λ1 + λ2

https://dl.doubtnut.com/l/_a5gFWnbkjvzz


Answer: B

Watch Video Solution

26. if the wavelength of first member of Lyman

series is  then calculate the wavelength of

first member of Pfund series

A. 

B. 

C. 

D. 

λ

λ
675
11

λ
245
11

λ
322

13

λ
289

11

https://dl.doubtnut.com/l/_a5gFWnbkjvzz
https://dl.doubtnut.com/l/_0Sfv6AG5MITa


Answer: A

Watch Video Solution

27. In Bohr's model of the hydrogen atom, the

ratio between the period of revolution of an

electron in the orbit of  to the period of

revolution of the electron in the orbit  is

A. 

B. 

C. 

n = 1

n = 2

2: 1

1: 2

1: 4

https://dl.doubtnut.com/l/_0Sfv6AG5MITa
https://dl.doubtnut.com/l/_wBWdayhGkjY1


D. 

Answer: D

Watch Video Solution

1: 8

28. How many time does the electron go round

the first bohr orbit of hydrogen atoms in ?

A. 

B. 

C. 

1s

2.3 × 1012

3.2 × 1014

8.3 × 1014

https://dl.doubtnut.com/l/_wBWdayhGkjY1
https://dl.doubtnut.com/l/_9J08GFBhoMS1


D. 

Answer: C

Watch Video Solution

6.2 × 1014

29. If an electron in hydrogen atom jumps

from third orbit to second orbit, the frequency

of the emitted radiation is given by (c is speed

of light )

A. 
3Rc
29

https://dl.doubtnut.com/l/_9J08GFBhoMS1
https://dl.doubtnut.com/l/_ohq4dHKQoXUk


B. 

C. 

D. 

Answer: B

Watch Video Solution

5Rc
36

7Rc
36

8Rc
31

30. If radius of first orbit of hydrogen atom is

, the radius of fourth orbit will

be

5.29 ∗ 10− 11m

https://dl.doubtnut.com/l/_ohq4dHKQoXUk
https://dl.doubtnut.com/l/_Bwgycc5fgDH3


A. 8.46 Å

B. 10.23 Å

C. 9.22 Å

D. 9.48 Å

Answer: A

Watch Video Solution

31. Bohr's atomic model is applicable for

A. Hydrogen atom only

https://dl.doubtnut.com/l/_Bwgycc5fgDH3
https://dl.doubtnut.com/l/_8qLz2NT3DVuO


B. Unielectron atomic system only

C. All atoms

D. All isotopes of hydrogen only

Answer: B

Watch Video Solution

32. Let  be the frequency of second line of

Lyman series and  be the frequency of first

line of Lyman series is given by

F1

F2

https://dl.doubtnut.com/l/_8qLz2NT3DVuO
https://dl.doubtnut.com/l/_xDrjytM8FDmV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

F1 − F2

F1 + F2

F2 − F1

F1F2

F1 + F2

33. The differnce between nth and  the

Bohr radius of B atom is equal to be its

 th Bohr radius .The value of n is

(n + 1)

(n − 1)

https://dl.doubtnut.com/l/_xDrjytM8FDmV
https://dl.doubtnut.com/l/_IXUOWRieFKQM


A. 4

B. 3

C. 2

D. 1

Answer: A

Watch Video Solution

34. The lines in Balmer series have their

wavelengths lying between

https://dl.doubtnut.com/l/_IXUOWRieFKQM
https://dl.doubtnut.com/l/_ZHBNG7snCOK0


A. 1266 Å to 3647 Å

B. 642 Å to 3000 Å

C. 3647 Å to 6563 Å

D. Zero to infinity

Answer: C

Watch Video Solution

35. Identify the incorrect relationship

A. Number of waves in an orbit, n =
2πr

λ

https://dl.doubtnut.com/l/_ZHBNG7snCOK0
https://dl.doubtnut.com/l/_gTIdyuUnukTa


B. Number of revolutions of an electron

per second in  orbit =

C. Wavelength of an electron =

D. Speed of a (de-Broglie wavelength )

particle accelerated by potential

difference V is 

Answer: D

Watch Video Solution

nth Vn

2πrn

h

p

v =
2eV
m

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


Assignment Section B Objective One Option Is

Correct

1. Magnetic moment of an electron in

hydrogen atom due to revolution around

nuclons is . Here h is Planck's constant and

S is specific charge of electron . Kinetic energy

of this electron is

A. a.4.53 eV

B. b.1.51 eV

C. c.3.4 eV

hS

2π

https://dl.doubtnut.com/l/_2refCsWDoLd9


D. d.6.8 eV

Answer: C

Watch Video Solution

2. If  ion undergoes transition n=2  1

the ratio of final to initial magnetic field due

to motion of electron at the nucleus will

A. a.

B. b.

He+ →

32: 1

1: 32

https://dl.doubtnut.com/l/_2refCsWDoLd9
https://dl.doubtnut.com/l/_CxDnSqKlJY9W


C. c

D. d.

Answer: A

Watch Video Solution

16: 1

1: 16

3. If longest wavelength of Balmer series of H

atom is  then shortest wavelength of Lyman

series will be

A. 

λ

λ
5

36

https://dl.doubtnut.com/l/_CxDnSqKlJY9W
https://dl.doubtnut.com/l/_ftB1NjHJGiCR


B. 

C. 

D. 

Answer: A

Watch Video Solution

λ
5

9

λ
36

5

λ
5

9

4. An electron in a hydrogen atom makes a

transition such that its kinetic energy

increases, then

https://dl.doubtnut.com/l/_ftB1NjHJGiCR
https://dl.doubtnut.com/l/_w1NPOkTb3Aj8


A. The electron may have excited form n=2

to n=3

B. Potential energy of the electron

increases

C. Potential energy of the electron

decreases

D. Total energy of the electron increases

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_w1NPOkTb3Aj8
https://dl.doubtnut.com/l/_fkVe2pQfxpr7


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)  


(C )  


(d) 

A.  and 

B.  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|

LH > LLi |EH | > |ELi|

LH = LLi |EH | < |ELi|

https://dl.doubtnut.com/l/_fkVe2pQfxpr7


C.  and 

D.  and 

Answer: B

Watch Video Solution

LH = LLi |EH | > |ELi|

LH < LLi |EH | < |ELi|

6. Imagine an atom made up of a proton and a

hypothetical particle of dounle the masss of

the electron but having the same charge as

the electron . Apply the Bohr atomic model

and consider all possible transitions of this

https://dl.doubtnut.com/l/_fkVe2pQfxpr7
https://dl.doubtnut.com/l/_GMxDHuVP5kUz


hypothetical particle to the first excited level.

The longest wavelength of photon in the

Balmer series has wavelength  ( given in

terms of the Rydberg constant R for hydrogen

atom ) equal to

A. 

B. 

C. 

D. 

Answer: C

λ

9

5R

36

5R

18

5R

4

R

https://dl.doubtnut.com/l/_GMxDHuVP5kUz


Watch Video Solution

7. When ultraviolet radiation is incident on a

surface, no photoelectrons are emitted. If

another beam causes photoelectrons to be

emitted from the surface, it may consist of 

(i) radio waves 

(ii) infrared rays 

(iii) X-rays 

(iv) gamma rays

A. infra-red light

https://dl.doubtnut.com/l/_GMxDHuVP5kUz
https://dl.doubtnut.com/l/_xv7rQjJustW2


B. Visible light

C. X-rays

D. Micro-waves

Answer: C

Watch Video Solution

8. The magnetic fieold at the centre of a

hydrogen atom due to the motion of the

electron in the first Bohr orbit is B . The

magnetic field at the centre due to the motion

https://dl.doubtnut.com/l/_xv7rQjJustW2
https://dl.doubtnut.com/l/_yl0VXKdHvcNc


of the electron in the second Bohr orbit will be

Find value of x.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B

2x

B

4

B

8

B

32

B

64

https://dl.doubtnut.com/l/_yl0VXKdHvcNc


9. The energy of a photon of characteristic X-

ray from a Coolidge tube comes from

A. The kinetic energy of the strinking

electron

B. The kinetic energy of the free electrons

of target

C. The kinetic energy of the ions of the

target

D. On atomic transition in the target

https://dl.doubtnut.com/l/_M3DPDQs11sd3


Answer: D

Watch Video Solution

10. A hydrogen atom in ground state absorbs

12.09 eV of energy . The orbital angular

momentum of the electron

A. Is doubles

B. Is halved

C. Remains same

D. Becomes three times

https://dl.doubtnut.com/l/_M3DPDQs11sd3
https://dl.doubtnut.com/l/_hUi1k4zwiRN4


Answer: D

Watch Video Solution

11. An excited hydrogen atom emits a photon

of wavelength  in returning to the ground

state. If 'R' is the Rydberg's constant, then the

quantum number 'n' of the excited state is:

A. 

B. 

C. 

λ

√λR(λR − 1)

√
λR

λR − 1

√
λR − 1

λR

https://dl.doubtnut.com/l/_hUi1k4zwiRN4
https://dl.doubtnut.com/l/_R4NF04Xyafm5


D. 

Answer: B

Watch Video Solution

√
1

λR(λR − 1)

12. An electron in a hydrogen atom makes a

transition  where  and  are

principle quantum numbers of the states .

Assume the Bohr's model to be valid , the

frequency of revolution in initial state is eight

times that of final state. The ratio n  is

n1 → n2 n1 n2

n1

n2

https://dl.doubtnut.com/l/_R4NF04Xyafm5
https://dl.doubtnut.com/l/_h42FLXghv3Fi


Assignment Section C Objective More Than One

Option Is Correct

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

8: 1

4: 1

2: 1

1: 2

https://dl.doubtnut.com/l/_h42FLXghv3Fi


1. For a doubly ionised Li-atom

A. Angular momentum of an electron in 3rd

orbit is 

B. Energy of electron in 2nd excited state is

-13.6 eV

C. Speed of electron in 3rd orbit is ,

where c is speed of light

D. Kinetic energy of electron is 2nd excited

state is half of the magnitude of the

3h
2π

c

137

https://dl.doubtnut.com/l/_2hdOSh5Ji1ow


potential energy

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

Watch Video Solution

2. Choose the correct alternatives

A. Ratio to maximum of minimum

wavelength obtained in Balmer series of

hydrogen spectrum is 1.8

https://dl.doubtnut.com/l/_2hdOSh5Ji1ow
https://dl.doubtnut.com/l/_NvECugOZNxAH


B. For transition of electron from orbit

with n=8 to orbit with n=3 , ultraviolet

radiations are emitted

C. Lyman series corresponds to ultraviolet

region of radiation

D. Spectrum of hydrogen is continuous

Answer: A::C

Watch Video Solution

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


3. The intensity of X-rays from a coolidge tube

is plotted against wavelength as shown in the

figure . The minimum wavelegth found is 

and the wavelength of the  line is . As

the accelerating voltage is increased 

A.  increases

λc

Kα λk

λk − λc

https://dl.doubtnut.com/l/_zFlzd9DWN21F


B.  increases

C.  decreases

D.  decreases

Answer: A::C

Watch Video Solution

λk

λc

λk − λc

4. When an electron revolving in the ground

state of a hydrogen atom jumps to its 

excited state.

2nd

https://dl.doubtnut.com/l/_zFlzd9DWN21F
https://dl.doubtnut.com/l/_WkMU9HyYL7hC


A. It frequency of revolution becomes

 times

B. It frequency of revolution becomes

 times

C. Its speed becomes  times

D. Its speed becomes  times

Answer: B::C

Watch Video Solution

(3)2 / 3

(3) − 3

( )
1

3

( )
1

9

https://dl.doubtnut.com/l/_WkMU9HyYL7hC


5. Electrons of energy 12.1 eV are fired at

hydrogen atoms in a discharge tube. If the

ionization potential of hydrogen is 13.6 eV,

then

A. Hydrogen atom may emit a wavelength

1028 Å

B. Hydrogen atom may emit a wavelength

6581 Å

C. Hydrogen atom may emit a wavelength

970 Å

https://dl.doubtnut.com/l/_uEmF0p4Hb5zP


D. Hydrogen atom may emit a wavelength

1217 Å

Answer: A::B::D

Watch Video Solution

6. The electron in a hydrogen atom jumps back

from an excited state to ground state, by

emitting a photon of wavelength ,

where R is Rydbergs's constant. In place of

λ0 =
16

15R

https://dl.doubtnut.com/l/_uEmF0p4Hb5zP
https://dl.doubtnut.com/l/_beAbpnjliSTX


emitting one photon, the electron could come

back to ground state by

A. a.Emitting 3 photons of wavelengths

 and  such that 

B. b.Emitting 2 photons of wavelengths 

and  such that 

C. c.Emitting 2 photons of wavelengths 

and  such that 

λ1, λ2 λ3

+ + =
1

λ1

1

λ2

1

λ3

15R
16

λ1

λ2 + =
1

λ1

1

λ2

15R
16

λ1

λ2 λ1 + λ2 =
15R
16

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


Assignment Section D Linked Comprehension

D. d.Emitting 3 photons of wavelengths

 and  such that 

Answer: A::B

Watch Video Solution

λ1, λ2 λ3

λ1 + λ2 + λ3 =
16

15R

1. In a sample of hydrogen atoms, all the

atoms exist in two energy levels A and B. A is

https://dl.doubtnut.com/l/_beAbpnjliSTX
https://dl.doubtnut.com/l/_1JwyDnOSqPTd


the ground level and B is some higher energy

level. These atoms absorb photons of energy

2.7 eV and attain a higher energy level C.After

this, these atoms emit photons of six different

energies. Some of these photon energies are

higher than 2.7 eV, some equal to 2.7 eV and

some are loss than 2.7 eV. 

The principal quantum number corresponding

to energy level C is

A. 1

B. 2

C. 3

https://dl.doubtnut.com/l/_1JwyDnOSqPTd


D. 4

Answer: D

Watch Video Solution

2. In a sample of hydrogen atoms, all the

atoms exist in two energy levels A and B. A is

the ground level and B is some higher energy

level. These atoms absorb photons of energy

2.7 eV and attain a higher energy level C.After

this, these atoms emit photons of six different

https://dl.doubtnut.com/l/_1JwyDnOSqPTd
https://dl.doubtnut.com/l/_YnjacR3sUAcS


energies. Some of these photon energies are

higher than 2.7 eV, some equal to 2.7 eV and

some are loss than 2.7 eV. 

The principal quantum number corresponding

to energy level B is

A. 1

B. 2

C. 3

D. 4

Answer: B

https://dl.doubtnut.com/l/_YnjacR3sUAcS


Watch Video Solution

3. In a sample of hydrogen atoms, all the

atoms exist in two energy levels A and B. A is

the ground level and B is some higher energy

level. These atoms absorb photons of energy

2.7 eV and attain a higher energy level C.After

this, these atoms emit photons of six different

energies. Some of these photon energies are

higher than 2.7 eV, some equal to 2.7 eV and

some are loss than 2.7 eV. 

The atomic number of these atoms is

https://dl.doubtnut.com/l/_YnjacR3sUAcS
https://dl.doubtnut.com/l/_Z3UcFMpt0Ate


A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

4. In a sample of hydrogen atoms, all the

atoms exist in two energy levels A and B. A is

the ground level and B is some higher energy

https://dl.doubtnut.com/l/_Z3UcFMpt0Ate
https://dl.doubtnut.com/l/_rU4JYGWmvQcv


level. These atoms absorb photons of energy

2.7 eV and attain a higher energy level C.After

this, these atoms emit photons of six different

energies. Some of these photon energies are

higher than 2.7 eV, some equal to 2.7 eV and

some are loss than 2.7 eV. 

The longest wavelength emitted in the

radiation spectrum observed is

A. a.18761 Å

B. b.1216 Å

C. c.6500 Å

https://dl.doubtnut.com/l/_rU4JYGWmvQcv


Assignment Section E Assertion Reason

D. d.5752 Å

Answer: A

Watch Video Solution

1. Statement-1 : In X-rays diffraction, the

wavelength of the scattered X-ray is same as

that of the incident wavelength . 

Statement-2 : The compton wavelength for

https://dl.doubtnut.com/l/_rU4JYGWmvQcv
https://dl.doubtnut.com/l/_jBTbpcXId09D


scattering of X-rays by bound atoms is very

small

A. Statement-1 is True , Statement-2 is True

,Statement-2 is a correct explanation for

Statement-1

B. Statement-1 is True , Statement-2 is True

,Statement-2 is NOT a correct

explanation for Statement-1

C. Statement-1 is True , Statement-2 is False

D. Statement-1 is False, Statement-2 is True

https://dl.doubtnut.com/l/_jBTbpcXId09D


Answer: D

Watch Video Solution

2. Statement-1 : The Bohr model of the

hydrogen atom does not explain the fine

structure of spectral lines. 

and 

Statement-2 : The Bohr model does not take

into account the spin of the electron

https://dl.doubtnut.com/l/_jBTbpcXId09D
https://dl.doubtnut.com/l/_p5s1o3xVigLY


A. Statement-1 is True , Statement-2 is True

,Statement-2 is a correct explanation for

Statement-1

B. Statement-1 is True , Statement-2 is True

,Statement-2 is NOT a correct

explanation for Statement-1

C. Statement-1 is True , Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_p5s1o3xVigLY


Assignment Section F Matrix Match

1. When we write expression for energy of

electron in  orbit of hydrogen atom we

take zero potential energy at , But

potential energy depends on point in

reference. If we take total energy of electron in

n=1 orbit as zero then , match the following : 

Watch Video Solution

nth

n = ∞

https://dl.doubtnut.com/l/_p5s1o3xVigLY
https://dl.doubtnut.com/l/_8g7DCPV6hEZ1


2. Column-II give some quantities associated

with electron of hydrogen like atom. The

quantities are proportional to entries given in

column-I . Match the column appropriately 

Watch Video Solution

https://dl.doubtnut.com/l/_8g7DCPV6hEZ1
https://dl.doubtnut.com/l/_Rel8WQHJhk2M


3. In column-I name of the spectral series are

given and column-II gives wavelength formula

corresponding to series and region of series. 

Watch Video Solution

4. Regarding the spectrum of hydrogen, match

the entries in column-I with all the entries in

https://dl.doubtnut.com/l/_s5DtXrL230o2
https://dl.doubtnut.com/l/_1mnSZCGYgR1y


Assignment Section G Integer

column-II. Match the following : 

Watch Video Solution

1. A gas of hydrogen - like ion is perpendicular

in such a way that ions are only in the ground

state and the first excite state. A

monochromatic light of wavelength  is1216Å

https://dl.doubtnut.com/l/_1mnSZCGYgR1y
https://dl.doubtnut.com/l/_qZCW58tfkxFu


absorved by the ions. The ions are lifted to

higher excited state and emit emit radiation of

six wavelength , some higher and some lower

than the incident wavelength. Find the

principal quantum number of the excited state

identify the nuclear charge on the ions .

Calculate the values of the maximum and

minimum wavelengths.

Watch Video Solution

https://dl.doubtnut.com/l/_qZCW58tfkxFu


2. An X-ray tube operates at the voltage of 40

kV.Find the ratio of the shortest wavelength of

X-ray produced to the de-Broglie wavelength

of the incident electron. The specific charge of

electron is  C/kg

Watch Video Solution

1.8 × 1011

3. Consider a hydrogen-like atom whose

energy in nth excited state is given by 

 
En = −
13.6Z2

n2

https://dl.doubtnut.com/l/_5htXCedaAhez
https://dl.doubtnut.com/l/_Q1m1xSM8SsqM


Assignment Section H Multiple True False

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

initial state or excitation.

Watch Video Solution

Emax = 52.224eV

Emin = 1.224eV

https://dl.doubtnut.com/l/_Q1m1xSM8SsqM
https://dl.doubtnut.com/l/_KPt11fHc3o86


1. STATEMENT-1:Continuous X-rays depends

only on the accelerating voltage V. 

STATEMENT-2:Characteristic X-ray depends on

filament and cathode. 

STATEMENT-3:In coolidge tube kinetic energy

of a moving electron is converted into a X-ray

photon.

A. TTF

B. TFT

C. TTT

D. FTF

https://dl.doubtnut.com/l/_KPt11fHc3o86


Answer: B

Watch Video Solution

2. STATEMENT-1:Intensity of X-rays is

dependent upon filament current. 

STATEMENT-2:Penetrating power depends

upon accelerating voltage. 

STATEMENT-3:The value of energy of X-ray

photon is generally in keV

A. TTF

https://dl.doubtnut.com/l/_KPt11fHc3o86
https://dl.doubtnut.com/l/_kgR9iJU6klUD


Assignment Section I Subjective

B. TFT

C. FTF

D. TTT

Answer: D

Watch Video Solution

1. An imaginary particle has a charge equal to

that of an electron and mass 100 times the

https://dl.doubtnut.com/l/_kgR9iJU6klUD
https://dl.doubtnut.com/l/_QuFfyOBrIuUb


mass of the electron. It moves in a circular

orbit around a nucleus of charge + . Take

the mass of the nucleus to be infinite.

Assuming that the Bhor model is applicable to

this system. (a)Derive an expression for the

radius of  Bhor orbit. (b) Find the

wavelength of the radiation emitted when the

particle jumps from fourth orbit to the second

orbit.

Watch Video Solution

4e

nth

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


2. The wavelength interval between  line

and  of continuous X-ray spectrum of

metal becomes 2 times when operating

voltage is charged from 10 kV to x kV. Find x.

What will happen to wavelength interval

between  line and  line in this case ?

(Z=28)

Watch Video Solution

kα

λmin

kα kβ

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


3. Which of the following disorder is seen in

human female only ?

Watch Video Solution

4. A hydrogen atom in state  makes two

successive transition and reaches the ground

state in the first transition a photon of 

is emitted (a) Find the energy of the photon

emitted in the second transition (b) what is

the value of n in the intermediate state?

n = 6

1.13eV

https://dl.doubtnut.com/l/_lsrIY33uXv2M
https://dl.doubtnut.com/l/_pfFXWuw7o3lJ


Assignment Section J Aakash Challengers

Watch Video Solution

1. (a)Suppose an unknown element has an

absorption spectrum with lines at 2.5,4.7 and

5.1 eV above its ground state and an ionization

energy of 11.5 eV . Draw an energy level

diagram for this element. 

(b)If a 5.1 eV photon is absorbed by an atom of

this substance, in which state was the atom

before absorbing the photon ? What will be

https://dl.doubtnut.com/l/_pfFXWuw7o3lJ
https://dl.doubtnut.com/l/_afVZqSNBvkea


the energies of the photons that can

subsequently be emitted by this atom ?

Watch Video Solution

2. By what fraction does the mass of an H

atom decreases when it makes an n=3 to n=1

transition ?

Watch Video Solution

https://dl.doubtnut.com/l/_afVZqSNBvkea
https://dl.doubtnut.com/l/_Oq9CE7OsdDZk


3. A neutron of kinetic energy 65 eV collides

inelastically with a singly ionised helium atom

at rest. It is scattered at an angle  with

respect to original direction. If the energy of

scattered neutron is 6.36 eV, find the

frequency of emitted radiation from the

helium atom after suffering collision.

Watch Video Solution

90∘

https://dl.doubtnut.com/l/_l0uSREJhq9zs


4. When a photon is emitted from an atom ,

the atom recoils.The kinetic energy of recoil

and the energy of the photon come from the

difference in energy between the state

involved in the transition. Suppose a hydrogen

atom change its state from 

.Calculate the fractional change in the

wavelength of light emitted , due to the recoil.

Watch Video Solution

n = 3 → n = 2

https://dl.doubtnut.com/l/_XTKWJaGSmN10


5. Assume that the de-Broglie were associated

with an electron can form a standing wave

between the atoms arranged in a one

dimensional array with nodes at each of the

atomic sites. It is found that one such

standing wave is formed if the distance d

between the atoms of the array is . A

similar standing wave is again formed if d is

increased to  but not for any

intermediate value of d. Find the energy of the

electron in eV and the least value of d for

2Å

2.5Å

https://dl.doubtnut.com/l/_K8C6NxGIYoXh


Exercise

which the standing wave of the type described

above can form.

Watch Video Solution

1. In scattering experiment, find the distance of

closest approach, if a  is

used

A. 

6MeV α − partic ≤

3.2 × 10− 16m

https://dl.doubtnut.com/l/_K8C6NxGIYoXh
https://dl.doubtnut.com/l/_Z9JyN1rDR3gx


B. 

C. 

D.  m

Answer: B

Watch Video Solution

2 × 10− 14m

4.6 × 10− 15m

3.2 × 10− 15

2. The angular momentum of an electron in a

hydrogen atom is proportional to

A. n

https://dl.doubtnut.com/l/_Z9JyN1rDR3gx
https://dl.doubtnut.com/l/_VltZQBnw1sWK


B. 

C. 

D. 

Answer: A

Watch Video Solution

n2

n3

√n

3. What is the angular momentum of an

electron in Bohr's hydrogen atom whose

energy is -0.544eV?

https://dl.doubtnut.com/l/_VltZQBnw1sWK
https://dl.doubtnut.com/l/_32yHilqnyok8


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h

π

3 π
h

2

5 π
h

2

2 π
h

2

4. The energies of three conservative energy

levels  and  of hydrogen atom are 

,  and  respectively. A photon of

L3, L2 L1 E0

4E0

9

E0

4

https://dl.doubtnut.com/l/_32yHilqnyok8
https://dl.doubtnut.com/l/_STMbpLw9NZhI


wavelength  is emitted for a transition  to 

 .What will be the wavelength of emission

for transition  to  ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ L3

L1

L2 L1

16
λ

31

27
λ

7

λ
19

20

λ

https://dl.doubtnut.com/l/_STMbpLw9NZhI
https://dl.doubtnut.com/l/_xoQwHJ8HqW4v


5. In Bohr's model of the hydrogen atom the

ratio between the period of revolution of an

electron in the orbit of  to the period of

the revolution of the electron in the orbit

 is :- 


(a). 


(b). 


(c). 


(d). 

A. 

B. 

n = 1

n = 2

1: 2

2: 1

1: 4

1: 8

2: 1

1: 2

https://dl.doubtnut.com/l/_xoQwHJ8HqW4v


C. 

D. 

Answer: D

Watch Video Solution

1: 4

1: 8

6. When an electron is excited to  energy

state in hydrogen, the possible number of

spectral lines emitted are

A. 

nth

n

https://dl.doubtnut.com/l/_xoQwHJ8HqW4v
https://dl.doubtnut.com/l/_SQ4XgEYprd4O


B. 

C. 

D. 

Answer: C

Watch Video Solution

2n

n2 − n

2

n2 + n

2

7. In which transition of a hydrogen atom,

photons of lowest frequency are emitted ?

A. n = 4 → n = 3

https://dl.doubtnut.com/l/_SQ4XgEYprd4O
https://dl.doubtnut.com/l/_RW64ZFpIfocb


B. 

C. 

D. 

Answer: A

Watch Video Solution

n = 4 → n = 2

n = 2 → n = 1

n = 3 → n = 1

8. The speed of an electron in the  orbit of

hydrogen atom is

A. c

4th

https://dl.doubtnut.com/l/_RW64ZFpIfocb
https://dl.doubtnut.com/l/_toOfNwNne0h2


B. 

C. 

D. 

Answer: D

Watch Video Solution

c

137

c

2192

c

548

9. Energy levels  of a certain atom

corresponding to increasing values of energy

i.e., . If  are the

wavelengths of radiations correspnding to the

A, B, C

EA < EB < EC λ1, λ2, λ3

https://dl.doubtnut.com/l/_toOfNwNne0h2
https://dl.doubtnut.com/l/_4qz3y0J6FG0n


transitions  to  to  and  to 

respectively, which of the following statements

is correct? 

A. 

B. 

C. 

D. 

C B, B A C A

λ3 = λ1 + λ2

λ1 =
λ2λ3

λ2 + λ3

λ1 = λ2 + λ3

λ3 =
λ1λ2

λ1 + λ2

https://dl.doubtnut.com/l/_4qz3y0J6FG0n


Answer: B

Watch Video Solution

10. Using Bohr's formula for energy

quantization, the ionisation potential of first

excited state of hydrogen atom is

A. 

B. 

C. 

D. 

13.6V

3.4V

2.6V

1.51V

https://dl.doubtnut.com/l/_4qz3y0J6FG0n
https://dl.doubtnut.com/l/_MrF9dYeP08BD


Assignment Objective Section A Objective Type

Questions

Answer: B

Watch Video Solution

1. An -particle colliding with one of the

electrons in a gold atom looses

A. Most of its momentum

B. About  of its momentum

α

rd
1

3

https://dl.doubtnut.com/l/_MrF9dYeP08BD
https://dl.doubtnut.com/l/_Uqiev4IfJflm


C. Little of its energy

D. Most of its energy

Answer: C

Watch Video Solution

2. According to classical theory, Rutherfor'd

atom model is

A. Electrostatically stable

B. Electrostatically unstable

https://dl.doubtnut.com/l/_Uqiev4IfJflm
https://dl.doubtnut.com/l/_hXrN5PjTZ1nq


C. semi stable

D. Stable

Answer: A

Watch Video Solution

3. The angular momentum of an electron in a

hydrogen atom is proportional to

A. 

B. 

1√r

1

r

https://dl.doubtnut.com/l/_hXrN5PjTZ1nq
https://dl.doubtnut.com/l/_ZL1fNWcQv2tD


C. 

D. 

Answer: C

Watch Video Solution

√r

r2

4. When a hydrogen atom is raised the ground

state to third state

A. Both kinetic energy and potential energy

increase.

https://dl.doubtnut.com/l/_ZL1fNWcQv2tD
https://dl.doubtnut.com/l/_OLGA76lzyujH


B. Both kinetic energy and potential energy

decrease.

C. Both kinetic energy and potential energy

decrease.

D. Potential energy increases and kinetic

energy decreases

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_OLGA76lzyujH


5. What is the angular momentem of an

electron in Bohr's hydrogen atom whose

energy is ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−3.5eV

h

π

2
h

π

π
h

2

1

4

https://dl.doubtnut.com/l/_UjAzOqJlviK7


6. The energy of a I,II and III energy levels of a

certain atom are E,  and 2F repectively. A

photon of wavelength  is emitted during a

transition from III to I. What will be the

wavelength of emission for transition II to I?

A. 

B. 

C. 

D. 

Answer: B

4E
3

λ

λ

3

3λ

3λ
4

4λ
3

https://dl.doubtnut.com/l/_pgdgB9fh45Gb


Watch Video Solution

7. The ground state energy of H-atom is 

eV. The energy needed to ionise H-atom form

its second excited state

A. 1.51 eV

B. 3.4 eV

C. 13.6 eV

D. 12.1 eV

Answer: A

13.6

https://dl.doubtnut.com/l/_pgdgB9fh45Gb
https://dl.doubtnut.com/l/_F4Akynnn187a


Watch Video Solution

8. If electron with principal quantum number

 were not allowed in nature , the

number of possible element would be

A. 60

B. 32

C. 4

D. 64

Answer: A

n > 4

https://dl.doubtnut.com/l/_F4Akynnn187a
https://dl.doubtnut.com/l/_LML1Om8MlQ41


Watch Video Solution

9. The angular speed of electron in the nth

orbit of hydrogen atom is

A. Directly proportional to 

B. Directly proportional to n

C. Inversely proportional to 

D. Inversely proportional to n

Answer: C

n2

n3

https://dl.doubtnut.com/l/_LML1Om8MlQ41
https://dl.doubtnut.com/l/_L2Op0FAYcdKs


Watch Video Solution

10. Of the various series of the hydrogen

spectrum, the one which lies completely in the

ultraviolet region is

A. Lyman series

B. Balmer series

C. Paschen series

D. Brackett series

Answer: A

https://dl.doubtnut.com/l/_L2Op0FAYcdKs
https://dl.doubtnut.com/l/_NrexPfMGYXP3


Watch Video Solution

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

difference of energy between the consecutive

energy levels

A. Remain the same

B. Increases

C. Decreases

D. Sometimes increases and sometimes

decreases

https://dl.doubtnut.com/l/_NrexPfMGYXP3
https://dl.doubtnut.com/l/_3c4oTV2vE6kv


Answer: C

Watch Video Solution

12. The magnetic field induction produced at

the centre of orbit due to an electron

revolving in  orbit of hydrogen atom is

proportional to

A. 

B. 

C. 

nth

n− 3

n− 5

n5

https://dl.doubtnut.com/l/_3c4oTV2vE6kv
https://dl.doubtnut.com/l/_ZIhobt5HzKX8


D. 

Answer: B

Watch Video Solution

n3

13. The speed of an electron in the orbit of

hydrogen atom in the ground state is

A. c

B. 

C. 

c

10

c

2

https://dl.doubtnut.com/l/_ZIhobt5HzKX8
https://dl.doubtnut.com/l/_55nXzLLD7kL9


D. 

Answer: D

Watch Video Solution

c

137

14. If the radius of inner most electronic orbit

of a hydrogen atom is  m, then

the radii of  orbit is

A.  metre

B.  metre

5.3 × 10− 11

n = 2

21.16 × 10− 11

15.87 × 10− 11

https://dl.doubtnut.com/l/_55nXzLLD7kL9
https://dl.doubtnut.com/l/_dHn4kRteLaj4


C.  metre

D.  metre

Answer: A

Watch Video Solution

10.58 × 10− 11

2.64 × 10− 11

15. What should be the ratio of minimum to

maximum wavelength of radiation emitted by

transition of an electron to ground state of

Bohr's hydrogen atom?

https://dl.doubtnut.com/l/_dHn4kRteLaj4
https://dl.doubtnut.com/l/_jlnmm3LuZpPi


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

4

1

4

1

8

3

8

16. In Bohr's model of the hydrogen atom, the

ratio between the period of revolution of an

https://dl.doubtnut.com/l/_jlnmm3LuZpPi
https://dl.doubtnut.com/l/_cEmXn4xp9zdL


electron in the orbit of  to the period of

revolution of the electron in the orbit  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n = 1

n = 2

1: 2

2: 1

1: 4

1: 8

https://dl.doubtnut.com/l/_cEmXn4xp9zdL


17. Calculate the velocity of electron in Bohr's

first orbit of hydrogen atom. How many times

does the electron go in Bohr's first orbit in

one second ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

6.57 × 105

6.57 × 1010

6.57 × 1013

6.57 × 1015

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


Watch Video Solution

18. The ratio of the energies of the hydrogen

atom in its first to second excited state is

A. 

B. 

C. 

D. 4

Answer: C

Watch Video Solution

1

4

4
9

9

4

https://dl.doubtnut.com/l/_ihYMgznMdMdP
https://dl.doubtnut.com/l/_6tzUzcUCKZPG


19. in which of the following Bohr's orbit (n) a

hydrogen atom emits the photons of lowest

frequency ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n = 2 → n = 1

n = 4 → n = 2

n = 4 → n = 3

n = 3 → n = 1

https://dl.doubtnut.com/l/_6tzUzcUCKZPG
https://dl.doubtnut.com/l/_HSaOASfK43RR


20. The energy of a hydrogen atom in its

ground state is . The energy of the

level corresponding to the quantum number

n=5 is

A. 

B. 

C. 

D. 

Answer: A

−13.6eV

−0.544eV

−5.40eV

−0.85eV

−2.72eV

https://dl.doubtnut.com/l/_HSaOASfK43RR
https://dl.doubtnut.com/l/_AWlThHsoqsXy


Watch Video Solution

21. If an electron in hydrogen atom jumps from

third orbit to second orbit, the Wavelength of

the emitted radiation is given by (c is speed of

light )

A. 

B. 

C. 

D. 

λ = R
36

5

λ =
5R
36

λ =
5

R

λ =
R

6

https://dl.doubtnut.com/l/_AWlThHsoqsXy
https://dl.doubtnut.com/l/_luf1hStj5JIa


Answer: A

Watch Video Solution

22. When an electron is excited to  energy

state in hydrogen, the possible number of

spectral lines emitted are

A. n

B. 2n

C. 

D. 

nth

n2 − n

2

n2 + n

2

https://dl.doubtnut.com/l/_luf1hStj5JIa
https://dl.doubtnut.com/l/_sntYlUiaul4v


Answer: C

Watch Video Solution

23. Which series of  atom lie in infrared

region?

A. Lyman

B. Balmer

C. Brackett, Paschen and Pfund

D. All of these

H2

https://dl.doubtnut.com/l/_sntYlUiaul4v
https://dl.doubtnut.com/l/_EErbqUjIbHFS


Answer: C

Watch Video Solution

24. The ionisation energy of  atom in

ground state is,

A. 122 V

B. 13.6 V

C. 3.4 V

D. 10.2 V

Li2 +

https://dl.doubtnut.com/l/_EErbqUjIbHFS
https://dl.doubtnut.com/l/_luVKicPjyShc


Answer: A

Watch Video Solution

25. The energy of the electron in the ground

state of hydrogen atom is . Find the

kinetic energy of electron in this state.

A.  eV

B. 0

C. 

D. 

−13.6eV

13.6

−13.6eV

6.8eV

https://dl.doubtnut.com/l/_luVKicPjyShc
https://dl.doubtnut.com/l/_ECCSC1OqD6Fh


Answer: A

Watch Video Solution

26. The Wavelength of first member of Balmer

series in hydrogen spectrum is  . Calculate

the wavelength of first member of Lymen

series in the same spectrum

A. 

B. 

C. 

λ

( )λ
5

27

( )λ
4
27

( )λ
27
5

https://dl.doubtnut.com/l/_ECCSC1OqD6Fh
https://dl.doubtnut.com/l/_ZqMrbquULY3B


D. 

Answer: A

Watch Video Solution

( )λ
27
4

27. Which state of the triply ionized Beryllium

 has the same orbit radius as that of

the ground state of hydrogen atom?

A. 1

B. 2

(Be3 + )

https://dl.doubtnut.com/l/_ZqMrbquULY3B
https://dl.doubtnut.com/l/_o17WDEECPJnD


C. 3

D. 4

Answer: B

Watch Video Solution

28. 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 

A, B, C

EA < EB < EC λ1, λ2, λ3

C B, B A C A

https://dl.doubtnut.com/l/_o17WDEECPJnD
https://dl.doubtnut.com/l/_ubMVIBzJuKwd


respectively, which o fthe following statements

is correct? 

A. 

B. 

C. 

D. 

Answer: B

λ3 = λ1 + λ2

λ3 =
λ1λ2

λ1 + λ2

λ1 = λ2 + λ3
λ3

λ2

+ λ2
2

λ2
3

λ2
1

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


Watch Video Solution

29. The minimum wavelength of the X- rays

produced at accelerationg potential V is . If

the accelerating potential is changed to 2V,

then the minimum wavelength would become

A. 

B. 

C. 

D. 

λ

4λ

2λ

λ

2

λ

4

https://dl.doubtnut.com/l/_ubMVIBzJuKwd
https://dl.doubtnut.com/l/_GW4DUdGBpPVC


Answer: C

Watch Video Solution

30. X-rays are used to irradiate sodium and

copper surfaces in two separate experiments

and stopping potential are determined. The

stopping potential is

A. Equal in both cases

B. Greater for sodium

C. Greater for copper

https://dl.doubtnut.com/l/_GW4DUdGBpPVC
https://dl.doubtnut.com/l/_U9qWyGpBefJ8


D. Infinite in both cases

Answer: B

Watch Video Solution

31. An X-rays tube has a short wavelength end

at . The voltage of tube is

A. 450000 V

B. 9600 V

C. 27500 V

0.45A

https://dl.doubtnut.com/l/_U9qWyGpBefJ8
https://dl.doubtnut.com/l/_cnYxcpZc3Typ


D. 60600 V

Answer: C

Watch Video Solution

32. The frequency of X -rays, , Gamma rays and

visible light wave rays are a, b and c

respectively , then

A. 

B. 

a < b, b < c

a < b, b > c

https://dl.doubtnut.com/l/_cnYxcpZc3Typ
https://dl.doubtnut.com/l/_b2Y6dz9vo6Ef


C. 

D. 

Answer: B

Watch Video Solution

a > b, b > c

a > b, b < c

33. The wavelength of  line for an element

of atomic number  Then the wavelength

fo  line for an element of atomic number 29

is

Kα

43isλ.

Kα

https://dl.doubtnut.com/l/_b2Y6dz9vo6Ef
https://dl.doubtnut.com/l/_8nmkguMpf5Mg


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

( )λ
43
29

( )λ
42
28

( )λ
9

4

( )λ
4
9

34. X-ray incident on a material 

(i) exerts a force on it 

(ii) transfers energy to it 

https://dl.doubtnut.com/l/_8nmkguMpf5Mg
https://dl.doubtnut.com/l/_8wMpCQfFowKZ


(iii) transfers momentum to it 

(iv) transfer impulse to it

A. Will exert a force on it

B. Will transfer energy to it

C. May cause emission of electrons

D. All of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_8wMpCQfFowKZ


35. The penetration power of -ray increases

with the increases in its:

A. Accelerating potential

B. Wavelength

C. Mass number of the target material

D. Filament current

Answer: A

Watch Video Solution

X

https://dl.doubtnut.com/l/_GZIEXKGfwYnT
https://dl.doubtnut.com/l/_7AbdSxzIxzk6


36. If the potential difference V applied to the

coolidge tube is doubled, then the cut off

wavelength

A. Is doubled

B. Is halved

C. Remains unchanged

D. Is quadrupled

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_7AbdSxzIxzk6
https://dl.doubtnut.com/l/_MegYNim4w5mD


37. Laser is/ are

A. Highly coherent

B. Highly monochromatic

C. Highly directional

D. All of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_MegYNim4w5mD


38. A situation of population inversion is

related to

A. Matter wave

B. 

C. X-rays

D. LASER

Answer: D

Watch Video Solution

γ − ray

https://dl.doubtnut.com/l/_XOzfjFNOQkfW
https://dl.doubtnut.com/l/_bN2KajIrZ6HR


39. In He-Ne laser, metastable state exists in

A. He

B. Ne

C. Both (1) & (2)

D. Neither He nor Ne

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_bN2KajIrZ6HR


40. If the emitted radiation falls in the

microwave region, the device is termed as

A. LASER

B. MASER

C. Both (1) & (2)

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ag5fPHUagH5s


Assignment Objective Section B Objective Type

Questions

1. The wavelength of radiation emitted is 

when an electron jumps from the third to

second orbit of hydrogen atom. For the

electron jumping from the fourth to the

second orbit of the hydrogen atom, the

wavelength of radiation emitted will be

A. 

B. 

λ0

λ0
16

25

λ0
20

27

https://dl.doubtnut.com/l/_v11A9vDgQAOV


C. 

D. 

Answer: B

Watch Video Solution

λ0
27
20

λ0
25

16

2. The electron in a hydrogen atom makes a

transition from  to  state. The

time period of the electron in the initial state

 is eight times that in the final state .

The possible values of  and  are

n = n1 n = n2

(n1) (n2)

n1 n2

https://dl.doubtnut.com/l/_v11A9vDgQAOV
https://dl.doubtnut.com/l/_5ueKWy2rut9h


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n1 = 3n2

n1 = 4n2

n1 = 2n2

n1 = 5n2

3. A hydrogen atom in ground state absorbs

12.09 eV of energy . The orbital angular

momentum of the electron

https://dl.doubtnut.com/l/_5ueKWy2rut9h
https://dl.doubtnut.com/l/_SAnJCbf6gjcs


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3h
π

2h
π

h

π

4h
π

4. if the frequency of  X-ray emitted from

the element with atomic number 31 is f, then

Ka

https://dl.doubtnut.com/l/_SAnJCbf6gjcs
https://dl.doubtnut.com/l/_s7zBAzTvXtf4


the frequency of  x-ray emitted from the

element with atomic number 51 would be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Ka

v
5

3

v
51

31

v
25

9

v
9

25

https://dl.doubtnut.com/l/_s7zBAzTvXtf4


5. A hydrogen atom is in ground state. In order

to get six lines in its emission spectrum,

wavelength of incident radiation should be

A. 800 A

B. 825 A

C. 970 A

D. 1025 A

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_KQjWW0iWTa9S


6. The X-rays beam coming from an X-ray tube

will be

A. Monochromatic

B. Dichromatic

C. Having all wavelengths greater than a

certain minimum wavelength

D. Having all wavelengths between a

minimum and maximum wavelengths

Answer: C

https://dl.doubtnut.com/l/_5HksK1pkxnpL


Watch Video Solution

7. If the energy in the first excited state in

hydrogen atom is  then the potential

energy of a hydrogen atom in the ground

state can be assumed to be

A. 

B. 

C. 

D. Zero

23.8eV

10eV

23.3eV

−13.6eV

https://dl.doubtnut.com/l/_5HksK1pkxnpL
https://dl.doubtnut.com/l/_m4uBSjuUA9rs


Answer: D

Watch Video Solution

8. If energy required to remove one of the two

electrons from He atom is , then what

is the value of energy required to convert a

helium atom into -particle?

A. 

B. 

C. 

29.5eV

α

54.4eV

83.9eV

29.5eV

https://dl.doubtnut.com/l/_m4uBSjuUA9rs
https://dl.doubtnut.com/l/_VAfIXeuNMLSx


D. 

Answer: B

Watch Video Solution

24.9eV

9. The maximum wavelength that a sample of

hydrogen atoms can absorb is

A. 912 A

B. 1216 A

C. 1028 A

https://dl.doubtnut.com/l/_VAfIXeuNMLSx
https://dl.doubtnut.com/l/_okgVemQph0hQ


D. Infinite

Answer: B

Watch Video Solution

10. The lines in Balmer series have their

wavelengths lying between

A. 1266 A to 3647 A

B. 642 A to 3000 A

C. 3647 A to 6563 A

https://dl.doubtnut.com/l/_okgVemQph0hQ
https://dl.doubtnut.com/l/_I5sGOzwFxxWQ


D. Zero to infinity

Answer: C

Watch Video Solution

11. If an electron in hydrogen atom jumps from

third orbit to second orbit, the Wavelength of

the emitted radiation is given by (c is speed of

light )

A. 
3Rc
29

https://dl.doubtnut.com/l/_I5sGOzwFxxWQ
https://dl.doubtnut.com/l/_RO4sc8i6qUrQ


B. 

C. 

D. 

Answer: B

Watch Video Solution

5Rc
36

7Rc
36

8Rc
31

12. Let  be the frequency of second line of

Lyman series and  be the frequency of first

line of Balmer series then frequency of first

line of Lyman series is given by

F1

F2

https://dl.doubtnut.com/l/_RO4sc8i6qUrQ
https://dl.doubtnut.com/l/_9a0Cl8IhJj8R


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

F1 − F2

F1 + F2

F2 − F1

F1F2

F1 + F2

13. Identify the incorrect relationship

A. Number of waves in an orbit, n = 
2πr

λ

https://dl.doubtnut.com/l/_9a0Cl8IhJj8R
https://dl.doubtnut.com/l/_wqBYDmq6UKyS


B. Number of revolutions of an electron

per second in  orbit = 

C. Wavelength of an electron = 

D. Speed of a (de- Broglie wavelength)

particle accelerated by a potential

difference V is 

Answer: D

Watch Video Solution

nth πrn
vn

2

h

p

v =
2eV
m

https://dl.doubtnut.com/l/_wqBYDmq6UKyS


14. Difference between  and 

Bohr's radius of H atom is equal to it's

 Bohr's radius. The value of n is

A. 4

B. 3

C. 2

D. 1

Answer: A

Watch Video Solution

nth (n + 1)th

(n − 1)th

https://dl.doubtnut.com/l/_Jvy1cRTW3Yhe


15. If radius of first orbit of hydrogen atom is

, the radius of fourth orbit will

be

A. 8.46 A

B. 10.23 A

C. 9.22 A

D. 9.48 A

Answer: A

Watch Video Solution

5.29 ∗ 10− 11m

https://dl.doubtnut.com/l/_tvGISWvWmc8Y


16. The ratio of magnetic dipole moment to

angular momentum of electron is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

e

m

2e

m

e

2m

m
e

4

https://dl.doubtnut.com/l/_chmCRfxg1esd
https://dl.doubtnut.com/l/_EAuwzdy3QHw8


17. The ratio of energies of hydrogen atom in

its first excited state to third excited state is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

4

4
1

3

4

4
3

https://dl.doubtnut.com/l/_EAuwzdy3QHw8


18. What should be the ratio of minimum to

maximum wavelength of radiation emitted by

transition of an electron to ground state of

Bohr's hydrogen atom ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

4

1

4

1

8

3

8

https://dl.doubtnut.com/l/_c5aJsjV70VXX


Watch Video Solution

19. The product of angular speed and

tangential speed of electron in  orbit of

hydrogen atom is

A. Directly proportional to 

B. Directly proportional to 

C. Inversely proportional to 

D. Independent of n

Answer: C

nth

n2

n3

n4

https://dl.doubtnut.com/l/_c5aJsjV70VXX
https://dl.doubtnut.com/l/_iDnWk1RjeSOu


Watch Video Solution

20. The ground state energy of H-atom is 

eV. The energy needed to ionise H-atom form

its second excited state

A. 

B. 

C. 

D. 

Answer: A

13.6

1.51eV

3.4eV

13.6eV

12.1eV

https://dl.doubtnut.com/l/_iDnWk1RjeSOu
https://dl.doubtnut.com/l/_IPKyoJ0Deu1T


Watch Video Solution

21. The energy of hydrogen atom in its ground

state is -13.6 eV , the energy of the level

corresponding to n=7 is

A. 

B. 

C. 

D. 

Answer: D

−0.544eV

−5.40eV

−0.85eV

−0.28eV

https://dl.doubtnut.com/l/_IPKyoJ0Deu1T
https://dl.doubtnut.com/l/_jjw39Mkif6et


Watch Video Solution

22. Which series of hydrogen atom lie in infra

red region?

A. Lyman

B. Balmer

C. Brackett, Paschen and Pfund

D. All of these

Answer: C

https://dl.doubtnut.com/l/_jjw39Mkif6et
https://dl.doubtnut.com/l/_Vm50aQP0Zthq


Watch Video Solution

23. Total energy of an electron in the hydrogen

atom in the ground state is -13.6 eV. The

potential energy of this electron is

A. 

B. Zero

C. 

D. 

Answer: C

13.6eV

−27.2eV

−13.6eV

https://dl.doubtnut.com/l/_Vm50aQP0Zthq
https://dl.doubtnut.com/l/_DeuAbfzDM4YC


Watch Video Solution

24. If potential energy of an electron in a

hydrogen atom in first excited state is taken to

be zero kinetic energy (in ) of an electron in

ground state will be

A. 

B. 

C. 

D. 

eV

20.4eV

10.2eV

3.4eV

5.1eV

https://dl.doubtnut.com/l/_DeuAbfzDM4YC
https://dl.doubtnut.com/l/_4mWZrAX07GvP


Answer: A

Watch Video Solution

25. Time period of revolution of an electron in

 orbit in a hydrogen like atom is given by 

atomic number

A. 

B. 

C. 

D. 

nth

T = , Z =
T0na

Zb

T0 = 1.5 × 10− 16s, a = 3

T0 = 6.6 × 1015s, a = 3

T0 = 1.51 × 10− 16s, b = 3

T0 = 6.6 × 1015s, b = 3

https://dl.doubtnut.com/l/_4mWZrAX07GvP
https://dl.doubtnut.com/l/_EFSeVfRQUtSX


Answer: A

Watch Video Solution

26. What is the maximum wavelength of line of

Balmer series of hydrogen spectrum

-

A. 912 A

B. 3645 A

C. 6561 A

D. 8201 A

(R = 1.09 × 107m− 1)

https://dl.doubtnut.com/l/_EFSeVfRQUtSX
https://dl.doubtnut.com/l/_yToeCB0zgvxK


Answer: C

Watch Video Solution

27. In Rutherford's experiment, number of

particles scattered at  angel are x per

second. Number particles scattered per

second at angle  is

A. x

B. 4x

C. 8x

90∘

60∘

https://dl.doubtnut.com/l/_yToeCB0zgvxK
https://dl.doubtnut.com/l/_ctLwC3CpuFgK


D. 16x

Answer: B

Watch Video Solution

28. Compton effect shows that

A. X-rays are transverse waves

B. X-rays have high frequency compared to

visible light

C. X-rays can easily penetrate matter

https://dl.doubtnut.com/l/_ctLwC3CpuFgK
https://dl.doubtnut.com/l/_fev2MjkdhWs1


D. Photons have momentum

Answer: D

Watch Video Solution

29. Which is the correct relation between de-

Brogile wavelength of an electron in the 

Bohr orbit and radius of the orbit R?

A. 

B. 

nth

λ = n2πR

λ =
2πR
n

https://dl.doubtnut.com/l/_fev2MjkdhWs1
https://dl.doubtnut.com/l/_GiV9jgfQWOC5


C. 

D. 

Answer: B

Watch Video Solution

λ =
4πR
n

λ = h
2πR
n

30. Atomic number of anti cathode material in

an X- ray tube is 41. Wavelength of  X-ray

produced in the tube is

A. 0.66 A

Ka

https://dl.doubtnut.com/l/_GiV9jgfQWOC5
https://dl.doubtnut.com/l/_weu6PvQk93zs


B. 0.76 A

C. 0.82 A

D. 0.88 A

Answer: B

Watch Video Solution

31. Hydrogen atoms are excited from ground

state to the principal quantum number 5.

Number of spectral lines observed will be

https://dl.doubtnut.com/l/_weu6PvQk93zs
https://dl.doubtnut.com/l/_g614hL9knnmE


A. 5

B. 4

C. 10

D. 8

Answer: C

Watch Video Solution

32. If in Bohr's atomic model, it is assumed

that force between electron and proton varies

https://dl.doubtnut.com/l/_g614hL9knnmE
https://dl.doubtnut.com/l/_VVRLIUzLfcXu


inversely as  , energy of the system will be

proportional to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r4

n2

n4

n6

n8

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


33. Which of the following may be

representing graph between number of

scattered particles detected (N) and scattering

angle  in Rutherford's experiment?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(θ)

https://dl.doubtnut.com/l/_UMbvr321m1vS


Assignment Objective Section C Previous Years

Questions

Watch Video Solution

1. The ratio of wavelengths of the last line of

Balmer series and the last line of Lyman series

is

A. 2

B. 1

C. 4

https://dl.doubtnut.com/l/_UMbvr321m1vS
https://dl.doubtnut.com/l/_J0kxAdNjpWeV


D. 0.5

Answer: C

Watch Video Solution

2. If an electron in a hydrogen atom jumps

from the 3rd orbit to the 2nd orbit, it emits a

photon of wavelength . When it jumps from

the 4th orbit to the 3rd orbit, the

corresponding wavelength of the photon will

be

λ

https://dl.doubtnut.com/l/_J0kxAdNjpWeV
https://dl.doubtnut.com/l/_NQmaVIq3ljVf


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ
16

25

λ
9

16

λ
20

7

λ
20

13

3. When an particle of mass 'm' moving

with velocity 'v' bombards on a heavy nucleus

α −

https://dl.doubtnut.com/l/_NQmaVIq3ljVf
https://dl.doubtnut.com/l/_B0fz2k0cuzLw


of charge 'Ze' its distance of closest approach

from the nucleus depends on  as :

A. m

B. 

C. 

D. 

Answer: B

Watch Video Solution

m

1

m

1

√m

1

m2

https://dl.doubtnut.com/l/_B0fz2k0cuzLw


4. Given the value of Rydberg constant is

, the waves number of the lest line of

the Balmer series in hydrogen spectrum will

be:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

107m− 1

2.5 × 107m− 1

0.025 × 104m− 1

0.5 × 107m− 1

0.25 × 107m− 1

https://dl.doubtnut.com/l/_JdBxxRDyNB2W


Watch Video Solution

5. Consider  orbit of  (Helium), using

non-relativistic approach, the speed of

electron in this orbit will be (given

 constant, Z=2 and h (Planck's

constant) 

A. 

B. 

C. 

D. 

3rd He+

K = 9 × 109

= 6.6 × 10− 34J − s)

3.0 × 108 m

s

2.92 × 106 m

s

1.46 × 106 m

s

0.73 × 106 m

s

https://dl.doubtnut.com/l/_JdBxxRDyNB2W
https://dl.doubtnut.com/l/_WTLe00aMIqwo


Answer: C

Watch Video Solution

6. Hydrogen atom in ground state is excited by

a monochromatic radiation of  .

Number of spectral lines in the results

spectrum emitted will be

A. 3

B. 2

C. 6

λ = 975Å

https://dl.doubtnut.com/l/_WTLe00aMIqwo
https://dl.doubtnut.com/l/_WJRacAFFmS3V


D. 10

Answer: C

Watch Video Solution

7. Ratio of longest wavelengths corresponding

to Lyman and Balmer series in hydrogen

spectrum is

A. 

B. 

3

23

7
29

https://dl.doubtnut.com/l/_WJRacAFFmS3V
https://dl.doubtnut.com/l/_t28QrNtiv5vm


C. 

D. 

Answer: D

Watch Video Solution

9

31

5

27

8. Electron in hydrogen atom first jumps from

third excited state to second excited state and

then form second excited state to first excited

state. The ratio of wavelength  emitted

in two cases is

λ1 : λ2

https://dl.doubtnut.com/l/_t28QrNtiv5vm
https://dl.doubtnut.com/l/_CqMYigSl8HAW


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

27
5

20

7

7
5

27
20

9. An electron of a stationary hydrogen atom

passes from the fifith energy level to the

ground level. The velocity of hydrogen atom

https://dl.doubtnut.com/l/_CqMYigSl8HAW
https://dl.doubtnut.com/l/_2EOfCZ7Awwv3


aciquired as a result of photon emission will

be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

25m

24hR

24m

25hR

24hR
25m

25hR
24m

https://dl.doubtnut.com/l/_2EOfCZ7Awwv3


10. the transition from the state  to 

 in a hydrogen like atom results in

ultravoilet radiation. Infrared radiation will be

obtained in the transition form

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n = 3

n = 1

2 → 1

3 → 2

5 → 2

4 → 2

https://dl.doubtnut.com/l/_xdEnXuPE8YhG


Watch Video Solution

11. The wavelength of the first line of Lyman

series for hydrogen atom is equal to of the

second line of Balmer series for a hydrogen

like ion. The atomic number Z of hydrogen like

ion is

A. 2

B. 3

C. 4

D. 1

https://dl.doubtnut.com/l/_xdEnXuPE8YhG
https://dl.doubtnut.com/l/_532fpqSjJ2vW


Answer: A

Watch Video Solution

12. An electron in the hydrogen atom jumps

from excited state n to the ground state. The

wavelength so emitted illuminates a

photosensitive material having work function

2.75eV. If the stopping potential of the

photoelectron is 10V, then the value of n is :

A. 5

https://dl.doubtnut.com/l/_532fpqSjJ2vW
https://dl.doubtnut.com/l/_BSuI1aRT8w2O


B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

13. Out of the following which one is not a

possible energy for a photon to be emitted by

hydrogen atom according to bohr's atomic

model ?

https://dl.doubtnut.com/l/_BSuI1aRT8w2O
https://dl.doubtnut.com/l/_b7duczycQSQR


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

13.6eV

0.65eV

1.9eV

11.1eV

14. The energy of a hydrogen atom in the

ground state is . The eneergy of a 

 ion in the first excited state will be

−13.6eV

He+

https://dl.doubtnut.com/l/_b7duczycQSQR
https://dl.doubtnut.com/l/_aFS6TyVPeRjA


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−6.8eV

−13.6eV

−27.2eV

−54.4eV

15. An alpha nucleus of energy 

bombards a heavy nucleus of charge  . Then

mν21

2

Ze

https://dl.doubtnut.com/l/_aFS6TyVPeRjA
https://dl.doubtnut.com/l/_KV1c8vGUig2a


the distance of closed approach for the alpha

nucleus will be proportional to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

e
1

Z

v2

1

m

1

v4

https://dl.doubtnut.com/l/_KV1c8vGUig2a


16. The electron in the hydrogen atom jumps

from excited state (n=3) to its ground state

(n=1) and the photons thus emitted irradiate a

photosensitive material. If the work function

of the material is 5.1eV, the stopping potential

is estimated to be: (The energy of the electron

in nth state is )

A. 

B. 

C. 

En = − 13.6/n2eV

5.1V

12.1V

17.2V

https://dl.doubtnut.com/l/_OnbmESu5UByL


D. 

Answer: D

Watch Video Solution

7V

17. The ionsation energy of the electron in the

hydrogen atom in its ground states is 13.6 eV .

The atoms are excited to higher energy leveles

to emits radiation of 6 wavelenght . Maximum

wavelength of emitted radiation corresponds

to the transition between

https://dl.doubtnut.com/l/_OnbmESu5UByL
https://dl.doubtnut.com/l/_YwmaXp80PdUJ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n = 3 → n = 1states

n = 2 → n = 1states

n = 4 → n = 3states

n = 3 → n = 2states

18. In the phonomenon of electric discharge

through gases at low pressure, the cloured

glow in the tube appears as a result of

https://dl.doubtnut.com/l/_YwmaXp80PdUJ
https://dl.doubtnut.com/l/_6udaPcLO2dLv


A. Collision between different electrons of

the atoms of the gas

B. Excitation of electrons in the atoms

C. Collision between the atoms of the gas

D. Collisions between the charged particles

emitted from the cathode and he atoms

of the ggas

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6udaPcLO2dLv
https://dl.doubtnut.com/l/_DOQZE1eoraF8


19. The energy of ground electronic state of

hydrogen atom is  eV. The energy of the

first excited state will be

A. Zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

−13.6

3.4eV

6.8eV

10.2eV

https://dl.doubtnut.com/l/_DOQZE1eoraF8


20. The total energy of eletcron in the ground

state of hydrogen atom is . The

kinetic enegry of an electron in the first

excited state is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−13.6eV

1.7eV

3.4eV

6.8eV

13.6eV

https://dl.doubtnut.com/l/_UJBb36aZTqvI


21. Ionization potential of hydrogen atom is

13.6 eV. Hydrogen atoms in the ground state

are excited by monochromatic radiation of

photon energy 12.1 eV. According to Bohr's

theory, the spectral lines emitted by hydrogen

will be

A. Two

B. Three

C. Four

https://dl.doubtnut.com/l/_UJBb36aZTqvI
https://dl.doubtnut.com/l/_nv1U4nW7Wlkj


D. One

Answer: B

Watch Video Solution

22. In a discharge tube ionisation of enclosed

gas is produced due to collisions between

A. Positive ions and neutral atoms/

molecules

https://dl.doubtnut.com/l/_nv1U4nW7Wlkj
https://dl.doubtnut.com/l/_o0e6XdnfMPKo


B. Negative electrons and neutral

atoms/molecules

C. Photons and neutral atoms/molecules

D. Neutal gas atoms/molecules

Answer: B

Watch Video Solution

23. Energy levels  of a certain atom

corresponding to increasing values of energy

i.e., . If  are the

A, B, C

EA < EB < EC λ1, λ2, λ3

https://dl.doubtnut.com/l/_o0e6XdnfMPKo
https://dl.doubtnut.com/l/_qAGrTHUVpyTh


wavelengths of radiations correspnding to the

transitions  to  to  and  to 

respectively, which of the following statements

is correct? 

A. 

B. 

C. 

D. 

C B, B A C A

λ3 = λ1 + λ2

λ3 =
λ1λ2

λ1 + λ2

λ1 + λ2 + λ3 = 0

λ2
3 = λ2

1 + λ2
2

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


Answer: B

Watch Video Solution

24. The total energy of an electron in the first

excited state of hydrogen is about . Its

kinetic energy in this state is:

A. 

B. 

C. 

D. 

−3.4eV

−3.4eV

−6.8eV

6.8eV

3.4eV

https://dl.doubtnut.com/l/_qAGrTHUVpyTh
https://dl.doubtnut.com/l/_8vOzLxzxq3hm


Answer: D

Watch Video Solution

25. In a Rutherford scattering experiment

when a projectile of charge  and mass 

approaches s target nucleus of charge  and

mass , te distance of closed approach is .

The energy of the projectile is

A. Directly proportional to mass 

B. Directly proportional of 

Z1 M1

Z2

M2 r0

M1

M1 ∗ M2

https://dl.doubtnut.com/l/_8vOzLxzxq3hm
https://dl.doubtnut.com/l/_oQ6JOwqm0guR


C. Directly proportional of 

D. Inversely proportional to 

Answer: C

Watch Video Solution

z1z2

z1

26. An electron makes a transition from orbit

 to the orbit  of a hydrogen atom.

The wave length of the emitted radiations

 Rydberg's constant) will be

n = 4 n = 2

(R =

https://dl.doubtnut.com/l/_oQ6JOwqm0guR
https://dl.doubtnut.com/l/_XIfO6x2tS9AE


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

16

4R

16

5R

16

2R

16

3R

27. When a hydrogen atom is raised from the

ground state to an excited state

https://dl.doubtnut.com/l/_XIfO6x2tS9AE
https://dl.doubtnut.com/l/_KEp2MUqzViNU


A. Both K.E and P.E increase

B. Both K.E and P.E, decrease

C. The P.E decreases and K.E increases

D. The P.E increases and K.E. Decreases

Answer: D

Watch Video Solution

28. The figure indicates the energy level

diagram of an atom and the origin of six

spectrsl lines in emission (e.g. Line number 5

https://dl.doubtnut.com/l/_KEp2MUqzViNU
https://dl.doubtnut.com/l/_btyhLdqguqpY


arises from the transition from level B to A).

Which of the following spectral lines will also

occur in the absorption spectrum? 

A. 4,5,6

B. 1,2,3,4,5,6

C. 1,2,3

D. 1,4,6

Answer: C

Watch Video Solution

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


29. The energy of a hydrogen atom in its

ground state is . The energy of the

level corresponding to the quantum number

 (first excited state) in the hydrogen

atom is

A. 

B. 

C. 

D. 

−13.6eV

n = 2

0.54eV

−3.4eV

−2.72eV

−0.85eV

https://dl.doubtnut.com/l/_btyhLdqguqpY
https://dl.doubtnut.com/l/_fhTLfVPIt0Kp


Answer: B

Watch Video Solution

30. According to the bohr's atomic model, the

relation between principal quantum number

(n) and radius of orbit (r) is

A. 

B. 

C. 

D. 

r∞
1

n

r∞
1

n2

r∞n

r∞n2

https://dl.doubtnut.com/l/_fhTLfVPIt0Kp
https://dl.doubtnut.com/l/_4ItPywguDz96


Answer: D

Watch Video Solution

31. When hydrogen atom is in its first excited

level, its radius is

A. Twice

B. 4 times

C. Same

D. Half

https://dl.doubtnut.com/l/_4ItPywguDz96
https://dl.doubtnut.com/l/_J4A0YAuIAhsz


Answer: B

Watch Video Solution

32. Atomic weight of boron is  and it has

twoisotopes  and . Then, the ratio of

atoms of  and  in nature would be

A. 

B. 

C. 

D. 

10.81

.10
5 B .11

5 B

.10
5 B .11

5 B

15: 16

10: 11

19: 81

81: 19

https://dl.doubtnut.com/l/_J4A0YAuIAhsz
https://dl.doubtnut.com/l/_Lo86FreqnPjJ


Answer: C

Watch Video Solution

33. In the Bohr's model of a hydrogen atom,

the centripetal force is furnished by the

Coulomb attraction between the proton and

the electron. If  is the radius of he ground

state orbit, m is the mass , is the charge non

electron and  is the permittivity of free

space the speed of the electron is

ao

i

ε0

https://dl.doubtnut.com/l/_Lo86FreqnPjJ
https://dl.doubtnut.com/l/_xMqh3MIWKSSQ


A. 

B. 

C. Zero

D. 

Answer: A

Watch Video Solution

e

√4πε0a0m

e

√ε0a0m

√4πε0a0m

e

34. Maximum frequency of emission is

obtained for the transition:

https://dl.doubtnut.com/l/_xMqh3MIWKSSQ
https://dl.doubtnut.com/l/_HqVUkby5anYV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

n = 2 → n = 1

n = 6 → n = 2

n = 1 → n = 2

n = 2 → n = 6

35. When an electron do transition from n = 4

to n = 2, then emitted line in spectrum will be:

https://dl.doubtnut.com/l/_HqVUkby5anYV
https://dl.doubtnut.com/l/_TWM8XYqrwvyd


A. First line of Lyman series

B. Second line of Balmer series

C. First line of Paschen series

D. Second line of Paschen series

Answer: B

Watch Video Solution

36. If the energy of a hydrogen atom in 

orbit is , then energy in the nth orbit of a

singly ionised helium atom will be

nth

En

https://dl.doubtnut.com/l/_TWM8XYqrwvyd
https://dl.doubtnut.com/l/_4GUHuUnqwfj1


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4En

En

4

2En

En

2

37. In which of the following systems will be

the radius of the first orbit  be

minimum ?

(n = 1)

https://dl.doubtnut.com/l/_4GUHuUnqwfj1
https://dl.doubtnut.com/l/_fA9GE7qMVjbF


A. Doubly ionized lithium

B. Singly Ionized helium

C. Deuterium atom

D. Hydrogen atom

Answer: A

Watch Video Solution

38. The Bohr model of atoms

https://dl.doubtnut.com/l/_fA9GE7qMVjbF
https://dl.doubtnut.com/l/_MjBtlqYhKhe5


A. Assumes that the angular momentum of

electrons is quantized

B. Uses Einstein's phot-electric equation

C. Predicts continuous emission spectra for

atoms

D. Predicts the same emission spectra for

all types of atom

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_MjBtlqYhKhe5
https://dl.doubtnut.com/l/_fYICjI6J9Pef


39. Energy  of a hydrogen atom with

principle quantum number  is given by

. The energy of a photon

ejected when the electron jumps from 

state to  state of hydrogen is

approximately

A. 

B. 

C. 

D. 

E

n

E = eV
−13.6

n2

n = 3

n = 2

1.5eV

0.85eV

3.4eV

1.9eV

https://dl.doubtnut.com/l/_fYICjI6J9Pef


Answer: D

Watch Video Solution

40. The ratio of radii of first shell of H atom

and that of fourth shell of  ion is

A. 

B. 

C. 

D. 

He+

1: 8

1: 4

1: √8

1: 3

https://dl.doubtnut.com/l/_fYICjI6J9Pef
https://dl.doubtnut.com/l/_aBQC4iFXXIMe


Answer: A

Watch Video Solution

41. The ionisation energy of  times innised

sodium atom is

A. 

B. 

C. 

D. 

10

13.6eV

13.6 ∗ 11eV

eV
13.6

112

13.6 ∗ (11)2
eV

https://dl.doubtnut.com/l/_aBQC4iFXXIMe
https://dl.doubtnut.com/l/_CDCDG00DXnix


Answer: D

Watch Video Solution

42. The wavelength of radiation emitted is 

when an electron jumps from the third to

second orbit of hydrogen atom. For the

electron jumping from the fourth to the

second orbit of the hydrogen atom, the

wavelength of radiation emitted will be

A. 

λ0

λ0
16

25

https://dl.doubtnut.com/l/_CDCDG00DXnix
https://dl.doubtnut.com/l/_9fZSAlZcaoD1


B. 

C. 

D. 

Answer: B

Watch Video Solution

λ0
20

27

λ0
27
20

λ0
25

16

43. The ratio of wavelengths of the  line of

Balmer series and the  line of Paschen

series is

1st

1st

https://dl.doubtnut.com/l/_9fZSAlZcaoD1
https://dl.doubtnut.com/l/_9Djvu1fHl872


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

20: 7

7: 20

7: 4

4: 7

44. The shortest wavelength of Balmer series

of H-atom is

https://dl.doubtnut.com/l/_9Djvu1fHl872
https://dl.doubtnut.com/l/_j33gcjlBPZxv


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4

R

36

5R

1

R

3

4R

45. An electron in a hydrogen atom makes a

transition from . If the time period ofn1 → n2

https://dl.doubtnut.com/l/_j33gcjlBPZxv
https://dl.doubtnut.com/l/_HgXi4gjSI2R1


electron in the initial state is eight times that

in the final state then Find the ratio 

A. 2

B. 3

C. 4

D. 8

Answer: A

Watch Video Solution

n1

n2

https://dl.doubtnut.com/l/_HgXi4gjSI2R1


46. Assuming Bohr's model for  atom,

the first excitation energy of ground state of

 atom is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Li+ +

Li+ +

10.2eV

91.8eV

13.6eV

3.4eV

https://dl.doubtnut.com/l/_RH57ac7dRbjM


47. The absorpotion transitions between the

first and the fourth energy states of hydrogen

atom are . The emission transitions between

these states will be

A. 3

B. 4

C. 5

D. 6

Answer: D

Watch Video Solution

3

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


48. When a hydrogen atoms emits a photon of

energy  , its orbital angular momentum

changes by (where h os Planck's constant)

A. 

B. 

C. 

D. 

Answer: C

12.1eV

3
h

π

2
h

π

h

π

4
h

π

https://dl.doubtnut.com/l/_kynyRjpNskNq
https://dl.doubtnut.com/l/_O4HeWstG5JmD


Assignment Objective Section D Assertion

Reason Type Question

Watch Video Solution

1. What were the drawbacks of Rutherford's

model of an atom?

A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

https://dl.doubtnut.com/l/_O4HeWstG5JmD
https://dl.doubtnut.com/l/_9qCN8vr0yR9W


B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_9qCN8vr0yR9W
https://dl.doubtnut.com/l/_3YwtwkWXezdG


2. A: Bohr's orbits are regions where the

electron may be found with large probability. 

R: The orbital picture in Bohr's model of the

hydrogen atom was inconsistent with the

uncertainty principle.

A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

B. if both Assertion & Reason are true but

the reason is not the correct explantion

https://dl.doubtnut.com/l/_3YwtwkWXezdG


of the assertion , then mark (2)

C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_3YwtwkWXezdG


3. Consider a planet moving in an elliptical

orbit round the sun. The work done on the

planet by the gravitational force of the sun

A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

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


C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

Answer: A

Watch Video Solution

4. A: In Bohr model , the frequency of

revolution of an electron in its orbit is not

connected to the frequency of spectral line for

https://dl.doubtnut.com/l/_sIVjjYAdcxfx
https://dl.doubtnut.com/l/_sMCjhu4PmZwi


smaller principal quantum number n. 

R: For transitions between large quantum

number the frequency of revolution of an

electron in its orbit is connected to the

frequency of spectral line, as per Bohr's

Correspondence principle.

A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

B. if both Assertion & Reason are true but

the reason is not the correct explantion

https://dl.doubtnut.com/l/_sMCjhu4PmZwi


of the assertion , then mark (2)

C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_sMCjhu4PmZwi


5. For the Balmer series in the spectrum oF H

atom,  the correct

statement among (I) to (IV) are: 

(I) As wavelength decreases, the lines in the

series converage 

(II) The integer  is eqaual to 2. 


(III) The lines oF longest wavelength

corresponds to  


(IV) The ionization energy oF hydrogen can be

calculated From wave number oF these lines:

→
v = RH{ − }

1

n2
1

1

n2
2

n1

n2 = 3

https://dl.doubtnut.com/l/_IC7f0fP4vh53


A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

https://dl.doubtnut.com/l/_IC7f0fP4vh53


Answer: A

Watch Video Solution

6. A: If the accelerating potential in an X- ray

machine is decreased, the minimum value of

the wavelength of the emitted X -rays gets

increased.

R: The minimum value of wavelength of the

emitted X-rays is inversely proportional to the

accelerating potential.

https://dl.doubtnut.com/l/_IC7f0fP4vh53
https://dl.doubtnut.com/l/_EY967lR4WaET


A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

https://dl.doubtnut.com/l/_EY967lR4WaET


Answer: A

Watch Video Solution

7. A: According to Bohr's atomic model the

ratio of angular momenta of an electron in

first excited state and in ground state is .


In a Bohr's atom the angular momentum of

the electron is directly proportional to the

principal quantum number.

2: 1

https://dl.doubtnut.com/l/_EY967lR4WaET
https://dl.doubtnut.com/l/_t7tZIHeJjL2z


A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

https://dl.doubtnut.com/l/_t7tZIHeJjL2z


Answer: A

Watch Video Solution

8. A: If a beam of photons of energy 10.0 eV

each is incident on a sample of hydrogen gas

containing all atoms in the ground state, then

the beam of the photons is completely

transmitted through the gas without

absorption. 

R: The minimum energy required by an

https://dl.doubtnut.com/l/_t7tZIHeJjL2z
https://dl.doubtnut.com/l/_Hd0ok6bcdBtv


electron to make a transition to an excited

state is .`

A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

C. If Assertion is true statement but

Reason is false, then mark (3)

10.2eV

https://dl.doubtnut.com/l/_Hd0ok6bcdBtv


D. If both Assertion and Reason are false

statements, then mark (4)

Answer: A

Watch Video Solution

9. A: The nature of the characteristic X -rays

does not depend on accelerating potential. 

R: X- rays are electromagnetic radiation.

https://dl.doubtnut.com/l/_Hd0ok6bcdBtv
https://dl.doubtnut.com/l/_Elpd0GbOKTAh


A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

https://dl.doubtnut.com/l/_Elpd0GbOKTAh


Answer: B

Watch Video Solution

10. A: If vacuum is not created inside an X -ray

tube, X-rays will not be produced. 

R: Without vacuum inside the X-ray tube the

electrons are not emitted by the filament.

A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

https://dl.doubtnut.com/l/_Elpd0GbOKTAh
https://dl.doubtnut.com/l/_WR5rwPg4wBto


B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_WR5rwPg4wBto
https://dl.doubtnut.com/l/_MinNgvgC7f8y


11. A: Gases are insulators at ordinary pressure

but they start conducting at very low pressure.

R: At low pressures, ions have a chance to

reach their respective electrodes and

constitute a current but at ordinary pressures,

ions undergo collision with gas molecules and

recombination.

A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

https://dl.doubtnut.com/l/_MinNgvgC7f8y


B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_MinNgvgC7f8y
https://dl.doubtnut.com/l/_WzLzUnBR8FZF


12. A: The oil-drops of Millikan's experiment

should be microscopic size. 

R: For larger drops the electric fields needed in

the experiment will be impractically high.

A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

https://dl.doubtnut.com/l/_WzLzUnBR8FZF


C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

Answer: A

Watch Video Solution

13. A: Stoke's formula for viscous drag is not

really valid for oil -drops of extremely minute

sizes. 

https://dl.doubtnut.com/l/_WzLzUnBR8FZF
https://dl.doubtnut.com/l/_StpXeNp6kBVE


R: Stoke's formula is valid for motion through

a homogeneous continuous medium and the

size of the drop should be much larger than

the intermolecular separation in the medium

for this assumption to be valid.

A. If both Assertion & Reason are true and

the reason is the correct explantion of

the assertion , then mark (1)

B. if both Assertion & Reason are true but

the reason is not the correct explantion

of the assertion , then mark (2)

https://dl.doubtnut.com/l/_StpXeNp6kBVE


C. If Assertion is true statement but

Reason is false, then mark (3)

D. If both Assertion and Reason are false

statements, then mark (4)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_StpXeNp6kBVE

