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Q1. Find the wavelength of (a) a 46-g golf ball with a velocity 30 m/s and, (b) an electron 
with a velocity of 107 m/s.  [Ans. (a) 4.8 x 10−34 m,  (b) 7.28 x 10−11 m]

Q2. An electron has a de Broglie wavelength of 2 × 10−12 m. Find its kinetic energy, phase velocity and group 
velocity. [Ans. K.E. = 292.9 keV,  vp = 1.3 c,  vg  = 0.772 c]

Q3. Two harmonics waves represented by ξ1 = 3 cos(7t - 10x) m and ξ2 = 3 cos(3t - 8x) m are superposed 
to form a wave group. Find the group velocity. [Ans. 2 m/s]

Q4.  The radius of the hydrogen atom is 5.3 ×  10−11 m. Use the uncertainty principle to estimate the minimum energy of an electron in this atom. [Ans. 0.85 eV ]







Q5. In the Davisson-Germer Experiment, if the electron beam was accelerated by 100 volts, at which scattering 
angle would they have found a peak in the intensity? The spacing between two crystalline planes in Nickel is 
0.091 nm. [Ans. 95°]

Q6. A beam of neutrons that emerges from a nuclear reactor contains neutrons with a variety of energies. To 
obtain neutrons with an energy of 0.050 eV, the beam is passed through a crystal whose atomic planes are 0.20 
nm apart. At what angles relative to the original beam will the desired neutrons be diffracted? [142.64°]

Q7. Normalize the following wave fuctions:

(a) Ψ(y) = A exp.(-y2), for 0<y<∞

(b) Ψ(x) = A sin3( πx/a), for 0<x<a
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