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Question 1: Which of the following relation is not associated with matter wave:   (2) 

a. Wavelength is inversely proportional to momentum  

b. Wavelength is directly proportional to momentum 

c. Velocity is inversely proportional to wavelength 

d. Mass is inversely proportional to wavelength 

Ans: b 

Question 2: Which one of the following statement is valid for phase velocity and group velocity? (2) 

a. Phase velocity is directly proportional to group velocity 

b. Group velocity is greater that speed of light 

c. Product of phase velocity and group velocity is equal to square of speed of light 

d. All the above 

Ans: c 

Question 3: If electron and proton are moving with same velocity then which of the following statement is correct? (2) 

a. Wavelength of matter wave associated with electron would be smaller than that of proton 

b. Wavelength of matter wave associated with electron would be greater than that of proton 

c. Both of them will have equal wavelength 

d. All the above 

Ans: b 

Question 4: Which of the following statements concerning an electron at its lowest energy state within a one-dimensional, infinitely deep potential 

well is incorrect?  (2) 

a. The electron is least likely to be near the walls of the well. 

b. The electron is most likely to be at the center of the well. 

c. The electron is least likely to be found at the center of the well. 

d. All the above 

Ans: c 

Question 5: The wave function for a particle must be normalizable because:   (2) 

a. the particles charge must be conserved. 

b. the particles momentum must be conserved. 

c. the particle cannot be in two places at the same time. 

d. the particle must be somewhere. 

Ans: d 

Question 6: When a wavefunction can be called as well behaved?          (5) 

Question 7. The speed of an electron is measured to be 5.00 x 103 m/s to an accuracy of 0.0030 %. Find the minimum uncertainty in 

determining the position of this electron.               (5) 

Answer:  

Question 8.  The phase velocity of ripples on a liquid surface is  
2𝜋𝑆

𝜆𝜌
, where  S is the surface tension and ρ is the density of the liquid. 

Find the group velocity of the ripples in terms of phase velocity.  (5) 

Answer:  Vg = 3Vp/2  

Question 9. An electron with kinetic energy E = 5.00 eV is incident on a barrier of width L = 0.200 nm and height U = 10.0 eV. What is 

the probability that the electron reflect through the barrier?        (10) 
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Question 1: Which of the following relation is associated with matter wave:    (2) 

a. Wavelength is directly proportional to momentum 

b. Velocity is directly proportional to wavelength 

c. Mass is directly proportional to wavelength 

d. Wavelength is inversely proportional to momentum 

Ans: d 

  Question 2: Group velocity is defined as: (2) 

a. Group velocity is equal to particle velocity 

b. Group velocity is equal to phase velocity 

c. Group velocity is greater that phase velocity 

d. Group velocity is equal to speed of light 

Ans:a 

Question 3: If electron and proton are having equal wavelength then which of the following statement is correct?  (2) 

a. Linear momentum associated with electron would be smaller than that of proton 

b. Linear momentum associated with electron would be greater than that of proton 

c. Both of them will have equal linear momentum 

d. None of the above 

Ans: c 

Question 4: Which of the following does not affect the probability that a particle will penetrate an energy barrier?   (2) 

a. the potential energy of the barrier 

b. the kinetic energy of the particle 

c. the total energy of the particle 

d. All of the above choices affect the probability. 

Ans:d  

Question 5: Consider an electron trapped in a one-dimensional, infinitely deep potential energy well.  Which of the following statements concerning 

the value of the wavefunction of the electron at the walls of the well must be true?   (2) 

a. The value must be zero. 

b. The value must be negative. 

c. The value must be positive. 

d. The value must be complex. 

Ans: a 

Question 6: What is the difference between phase and group velocities?                 
Question 7: Calculate the transmission probability for quantum mechanical tunneling for an electron with an energy deficit of U-E = 

0.010 eV on a barrier of width L=0.10 nm.             (10) 

 

 

Question 8:  An electron has a de Broglie wavelength of 2.00 pm. Find its kinetic energy. (5)  

Answer:  KE= E – Eo = ((511keV)2 – (620keV)2)1/2  -511keV= 292keV 

E=γEo     implies    Vp= c2/v= 1.30c and Vg=0.77c 

  

Question 9: Show that for a particle in a one dimensional box with infinitely hard walls, wavefunction of particle for different states is 

given by ψn= 
2

𝐿
𝑠𝑖𝑛

𝑛𝜋

𝐿
𝑥.               (5)                    

 

 

 

 

 


