
NUMERICAL PROBLEMS FROM PAST 
PAPERS (CHAPTER 18) 
1) A blood corpuscle has a diameter about 9 × 10−6m. In which excited orbit should a 

hydrogen atom be, so that it is just about as big as the blood corpuscle? 

(radius of orbit = 0.530A)        (1990, 2000) 

2) The energy of the lowest level of hydrogen atom is -13.6 eV. Calculate the energy of 

the emitted photons in transitions from n = 4 to n = 2.   (1993, 1998) 

3) Find the wavelength of light which is capable of ionizing hydrogen atom in the ground 

state.           (1995) 

4) The energy of an electron in an excited hydrogen atom -3.4 eV. Calculate the angular 

momentum of the electron according to Bohr Theory. (h = 6.63 × 10−34 J. s) (1997) 

5) Find the frequency of a photon when an electron of 20 keV is brought to rest in 

collision with a heavy nucleus. (h = 6.63 × 10−34 J. s)   (1997S) 

6) What is the wavelength of the radiation that is emitted when hydrogen atom 

undergoes a transition from the state ni = 3 to nf = 2. (RH = 1.097 × 107m−1)(2000) 

7) A photon of 12.1 eV absorbed by a hydrogen atom originally in the ground state raises 

the atom to an excited state. What is the quantum number of this state? 

(E1 = −13.6 eV)        (2002E) 

8) What is the longest wavelength of light capable of ionizing a hydrogen atom? What 

energy in electron volt is needed to ionize it?   (2002M, 2014S) 

9) An electron in the hydrogen atom makes a transition from the n = 2 energy state to 

the ground state (corresponding to the state n = 1); find the wavelength in the 

ultraviolet region. (RH = 1.097 × 107 m−1)     (2003E) 

10) What minimum energy is required in X-rays tube in order to produce X-rays with 

wavelength of 0.1 × 10−10 m.       (2012S, 2004) 

11) Compare the energy of a photon of wavelength 2 × 10−6m with the energy of X-ray 

photon of wavelength 2 × 10−10m.      (2004) 

12) In hydrogen atom an electron experiences a transition from a state whose binding 

energy is 0.54 eV to the state whose excitation energy is 10.2 eV; Calculate 

i) The quantum number of two states 

ii) The wavelength of the photon emitted     (2005) 

13) Find the energy carried by X-rays photons of wavelength of 2.0 × 10−10 m and velocity 

3.0 × 108 ms−1. (Planck’s constant h = 6.63 × 10−34 Js)   (2005S) 

14) Calculate the binding energy of a hydrogen atom 

(Given that  m = 9.1 × 10−31 kg;  e = 1.6 × 10−19C 

   ϵ0 = 8.85 × 10−12 C2/Nm2 h = 6.63 × 10−34 Js)  (2007) 

15) Calculate the longest and shortest wavelength of emitted photons in hydrogen spectra 

in Balmer series. (RH = 1.097 × 107 m−1)   (2012, 2008) 

16) What minimum energy in electron volt is required in an X-ray tube in order to 

produce X-ray with a wavelength of 0.1 × 10−10 m? (h = 6.63 × 10−34 J. s)(2012S) 
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17) The energy of the lowest orbit of hydrogen atom is -13.6 eV. Calculate the energy of 

emitted photon is SI unit, when the hydrogen atom undergoes a transition from N-

orbit to L-orbit. (1 eV = 1.6 × 10−19 J)     (2011S) 

18) A hydrogen atom in the ground state get excited by absorbing a photon of 12.15 eV. 

Find the quantum number of this state.     (2013) 

19) Find the shortest wavelengths of photons emitted in Balmer series. 

(RH = 1.097 × 107 m−1)       (2013S) 

20) Calculate the longest and shortest wavelengths of emitted photon in hydrogen spectra 

in Lyman series. (RH = 1.097 × 107 m−1)     (2014) 

21) Find the shortest wavelength of photon emitted in Balmer series and determine 

energy in eV. (RH = 1.097 × 107 m−1)     (2015) 

22) Determine the wavelength of photons emitted for the 1st line of Balmer series.  

(RH = 1.097 × 107 m−1)       (2015S) 

23) Find the shortest wavelength of photons emitted in Pfund series. 

(RH = 1.097 × 107 m−1)       (2016) 

24) Find the longest wavelengths of photons emitted in Balmer series. 

(RH = 1.097 × 107 m−1)       (2016S) 

25) An electron in the hydrogen atom makes a transition from 5th to 3rd orbit. Find the 

wavelength, frequency and wave number of the radiation emitted. (2016M) 

26) How much energy is needed to ionize a hydrogen atom originally in the ground state. 

(Given h = 6.63 × 10−34 Js, c = 3 × 108 ms−1 and RH = 1.097 × 107 m−1)(2017) 

1.  n = 291 11.  𝐸1: 𝐸2 = 10000 
Or 𝐸2: 𝐸1 = 10−4 

21.  𝜆 = 3.64 × 10−7 
or 364 nm 
𝐸 = 3.4 𝑒𝑉 

2.  E = 2.56 eV 
Or 4.09 × 10−19𝐽 

12.  𝑛𝑖 = 5, 𝑛𝑓 = 2, 

𝜆 = 4.34 × 10−7 𝑚 
or 434 nm 

22.  𝜆 = 6.56 × 10−7 𝑚 
Or 656 nm 

3.  𝜆 = 9.11 × 10−8 𝑚 
Or 91.1 𝑛𝑚 

13.  𝐸 = 9.94 × 10−16 𝐽 23.  𝜆 = 2.28 × 10−6 𝑚 

4.  𝐿 = 2.11 × 10−34 𝐽𝑠 14.  𝐸 = −13.6 𝑒𝑉 24.  𝜆𝑙𝑜𝑛𝑔𝑒𝑠𝑡 = 6.56 × 10−7𝑚 

5.  4.82 × 1018 𝐻𝑧 15.  λmin = 3.64 × 10−7 𝑚 
Or 364 𝑛𝑚 

λmax = 6.56 × 10−7 𝑚 
Or 656 𝑛𝑚 

25.  𝐸 = 2.18 × 10−18 𝐽 
Or 13.6 eV 

6.  𝜆 = 6.56 × 10−7 𝑚 
Or 656 nm 

16.  𝐸 = 124 𝑘𝑒𝑉 26.   

7.  𝑛 = 3 17.  𝐸 = 4.09 × 10−19 𝐽 
or 2.55 eV 

  

8.  13.6 eV 
Or 2.18 × 10−18 𝐽 

18.  𝑛 = 3   

9.  𝜆 = 1.215 × 10−7 𝑚 
Or 121.5 nm 

19.  𝜆 = 3.64 × 10−7 m   

10.  𝐸 = 1.989 × 10−14 𝐽 
Or 124.3 keV 

20.  𝜆1 = 9.1 × 10−8 𝑚 
𝜆2 = 1.2 × 10−7 𝑚 

  


