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Atomic Theroy:Bohr’s Model & Spectrum Based JEE MAIN/NEET Practice questions

1. The wavelength of the first spectral line in the Balmer series of hydrogen atom is 6561
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 . The wavelength of the second spectral line in the Balmer series of singly ionized helium atom is

(a) 1215
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(b) 1640
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(c) 2430
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(d) 4687
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2. Energy required for the electron excitation in Li2+ from the first to the third Bohr orbit is

(a) 36.3 eV
(b) 108.8 eV
(c) 122.4 eV 
(d) 12.1 eV

3. The ratio of minimum wavelength of Lyman and Balmer series will be

(a) 10
(b) 5
(c) 0.25
(d) 1.25

4. An electron is moving in an orbit of a hydrogen atom from which there can be a maximum of six transition. An electron is moving in an orbit of another hydrogen atom from which there can be a maximum of three transition. The ratio of the velocities of the electron in these two orbits is

(a) 
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(b) 
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(c) 
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(d) 
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5. v1 is the frequency of the series limit of Lyman series, v2 is the frequency of the first line of Lyman series and v3 is the frequency of the series limit of the Balmer series. Then

(a) v1 – v2 = v3

(b) v1 = v2 – v3
(c) 
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(d) 
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6. The orbital frequency of an electron in the hydrogen atom is proportional to

(a) n3
(b) n–3
(c) n
(d) n0
7. Hydrogen atom from excited state comes to the ground state by emitting a photon of wavelength (. If R is the Rydberg constant, the principal quantum number n of the excited state is

(a) 
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(b) 
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(c) 
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(d) 
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8. The radius of hydrogen atom in its ground state is 5.3(10–11 m. After collision with an electron it is found to have a radius of 21.2 ( 10–11 m. What is the principal quantum number n of the final state of atom?

(a) n = 4
(b) n = 2
(c) n = 16
(d) n = 3

9. According to Bohr’s theory of hydrogen atom, for the electron in the nth allowed orbit the

(i) linear momentum is proportional to 1/n
(ii) radius is proportional to n
(iii) kinetic energy is proportional to 1/n2
(iv) angular momentum is proportional to n
Choose the correct option from the codes given below.

(a) (i), (iii), (iv) are correct
(b) (i) is correct

(c) (i), (ii) are correct
(d) (iii) is correct

10. Suppose an electron is attracted towards the origin by a force
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, where k is a constant and r is the distance of the electron from the origin. By applying Bohr model to this system, the radius of the nth orbital of the electron is found to be rn and the kinetic energy of the electron to be Tn. Then which of the following is true?

(a) Tn ( 
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11. The ionisation potential of hydrogen atom is –13.6 eV. An electron in the ground state of a hydrogen atoms absorbs a photon of energy 12.75 eV. How many different spectral line can one expect when the electron make a downward transition?

(a) 1
(b) 4
(c) 2
(d) 6

12. The largest wavelength in the ultraviolet region of the hydrogen spectrum is 122 nm. The smallest wavelength in the infrared region of the hydrogen spectrum (to the nearest integer) is

(a) 802 nm
(b) 823 nm
(c) 1882 nm
(d) 1648 nm

13. If ( is the wavelength of hydrogen atom from the transition n = 3 to n = 1, then what is the wavelength for doubly ionized lithium ion for same transition?

(a) 
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(b) 3(
(c) 
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14. The shortest wavelength in Lyman series is 91.2 nm. The longest wavelength of the series is

(a) 121.6 nm
(b) 182.4 nm   (c) 243.4 nm
  (d) 364.8 nm

15. A photon collides with a stationary hydrogen atom in ground state inelastically. Energy of the colliding photon is 10.2 eV. After a time interval of the order of micro second another photon collides with same hydrogen atom inelastically with an energy of 15 eV. What will be observed by the detector?

(a) 2 photon of energy 10.2 eV 

(b) 2 photon of energy of 1.4 eV

(c) One photon of energy 10.2 eV and an electron of energy 1.4 eV

(d) One photon of energy 10.2 eV and another photon of energy 1.4 eV

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

(a) 5/27
(b) 1/93
(c) 4/9
(d) 3/2

17. As the electron in Bohr orbit of hydrogen atom passes from state n = 2 to n = 1, the kinetic energy K and potential energy U change as

(a) K two-fold, U four –fold                  (b) K four-fold, U two-fold

(c) K four-fold, U also four-fold            (d) K two-fold, U also two-fold

   (e) no change in K and U
ANSWER KEYS

1. a 

2. b

3. c

4. d

5. a

6. b

7. a

8. b

9. a

10. a

11. d

12. b

13. c

14. a

15. c

16. a
17. c
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