
MCQS P2 (online exam) Question Bank 
 
*  Total energy operator is called as ____________operator. 
 a) Momentum  b) Kinetic energy  c) Hamiltonian  d) Wave. 

* Quantum mechanics is ------------ in nature. 

 a) classical  b) statistical  c) unpredictable    d) perfect 
* The |Ψ(𝑥, 𝑡)|  stands for _________________. 
         a) Position   b) time probability density  c) position probability density  
         d) normalization  
* Probability density is proportional to ____________. 

a) Ψ*(x, t). Ψ (x, t)   b) Ψ2(x, t)  c) Ψ*(x, t) +Ψ (x, t)  d) Ψ*(x, t)/ Ψ (x, t) 

* Which of the following wave-function of the operator  ______________. 

         a) sinx   b) cosx   c) e2x   d) x sinx  

* Which of the following wave-function of the operator  ______________. 

         a) sinx   b) cosx   c) e2x  d) x/ e2x. 
* One dimensional momentum operator is given by______________. 

         a) 𝑖  b) −iℏ  c) 𝑖ℏ  d) ℏ       

* If the wave function is normalized then  ∫ Ψ∗(x, t)  ∙ Ψ(x, t)dx = _______________ . 

         a)  Ψ2(x, t) b) ∞ c)  zero    d) one 
* An eigen function of the operator is  = e2x . The corresponding eigen-value is = _____. 
          a) 2 b) 1 c) 4 d) cannot be determined 
* The probability density of the wave function Ψ (x, t) at a given position x is equal to______.            

(a) Ψ2(x, t) b) Ψ(x, t)2  c)  Ψ (x, t)    d) Ψ*(x, t)/ Ψ (x, t)  

* Hamiltonian operator Ĥ is _____________operator. 
          a) Total energy  b) Potential    c) momentum  d) Kinetic energy 
* For a particle restricted to move in x-direction, kinetic energy operator is:  

           a) −
ħ

    b) −
ħ

  c) −
ħ

  d) −
ħ

 

* Which of the following is an eigen-function of momentum operator? 

       a) 𝑎𝑒  b) x2   c) eikx   d) sin (kx)  
* Which of the following is not a physical requirement for a wave-function to be valid? 
      (a) single valued  (b)continuous in a region (c) differentiable in space  
      (d) time independent. 
* Which of the following functions are normalizable over the indicated intervals? 

      (a) f()= e-j ;02  (b) f(x) = e2x ;-x (c) f(x) = sin(2x/L); 0xL  
      (d) all of the above. 
* The acceptable wave functions for a particle must be normalizable  because  
      a) The particle’s charge is conserved.                              
      b) The particle must be somewhere 
      c) The particle cannot be at two place at the same time  
      d) the particle can be found everywhere 



*  Eigen-function of operator d/dx with eigen-value a is  
       a) A e-ax b) A e√ax   c) A e-√ax   d) A eax   
* Dimensions of  | Ψ(x, y, z, t) |2 are : S 
      a) m-3   b) kgm2  c) m/s2  d) m2 

* If Ψ(x, t) is not normalized, then  ∫ Ψ∗(x, t)  ∙ Ψ(x, t)dx is_______. 
      a) infinity   b) one  c) constant  d) cannot be determined 
* A particle, in a stationary quantum state, has _________energy. 
      a) zero  b) only potential  c) only kinetic  d) constant total 
* Wave function Ψ = ei(kx-t), is an Eigen-function of ___________. 

       a) �̂�  but not 𝑝   b) 𝑝   but not �̂�  c) both �̂� and 𝑝   d) neither  𝑝   nor �̂� 

* Wave function Ψ = 𝑠𝑖𝑛  is an eigen-function of ________. 

     a) �̂�   b) 𝑝    c) both  d) neither  𝑝   nor �̂� . 
* Ψ = A x e-x is an acceptable wave function if the range of x is ________. 

      a) x  0   b) x 0   c) -  x     d) -  x  0 
* Schrodinger’s equation is the wave equation of _________. 
      a) sound waves  b) electromagnetic waves   c) matter waves  d) microwaves. 
* If Ψ1 and Ψ2 are the solutions of Schrodinger’s equation for a given system, then _____ is   
      also a solution of Schrodinger’s equation. 

a) Ψ1 Ψ2   b) Ψ1 + Ψ2   c) Ψ1 / Ψ2  d)  Ψ1 /2 Ψ2  
* For a system in a stationary state, _____________is independent of time. 
      a)  Ψ   b) | Ψ|2  c) Ψ1 / Ψ2    d) Ψ 1

2*| Ψ2|2   

* Ψ(x) = A e-kx /x ; -axa  is ___________ solution of Schrödinger’s equation. 
        a) permitted   b) not permitted   c) sometimes permitted    d) a constant  

* If Ψ = 𝐴𝑠𝑖𝑛  ; 0 < x < L  is a normalized wave function then value of A is ________. 

       a)     b)    c)         d) √   

* If Ψ1 and Ψ2 are solutions of Schrodinger’s equation then its linear combination  
       is also a solution of Schrodinger’s equation, this is called as________ principle. 

(a) Addition (b) conservation (c) non-conservation (d) superposition.  

* −
ħ

Ψ∗ −  Ψ
∗

   is called as ______________. 

       a) probability density (b) probability current (c) volume density (d) mass  
 
*  One dimensional energy operator is given by______________. 

         a) 𝑖       b) 𝑖ℏ        c) 𝑖ℏ        d) ℏ . 

* If ∫ Ψ∗(x, t)  ∙ Ψ(x, t)dx = 1. This condition is called as ________.  
         (a)  expectation (b) Normalization   (c)  probability density    (d) superposition 

*  𝑖ℏ   represents ____________operator . 

         a) momentum b) energy c)  kinetic energy   d) angular momentum 



* Expectation value of kinetic energy of the particle is equal to _______. 

       a) ∫ Ψ∗  
 Ψ 𝑑𝑥   b) ∫ Ψ∗ 𝑝  Ψ 𝑑𝑥  c)  ∫ Ψ∗  

 Ψ 𝑑𝑥   d) ∫ Ψ∗  
 Ψ 𝑑𝑥 

* Angular momentum operator along x direction 𝐿  =_________ 

        a)  −𝑖ℏ 𝑧 − 𝑦   b) −𝑖ℏ 𝑧 − 𝑦  c)−𝑖ℏ 𝑦 − 𝑧   d) 𝑖ℏ 𝑧 − 𝑥   

*  If eigenvalue of the operator  is  -4 then its eigen function ψ is found to be ________. 

        a) Ae2x + Be-2x   b) Ae 2ix + Be-2ix   c) a) Ae4x + Be-4x   d) a) Ae-4ix + Be-4ix    
 
* The eigen function of a particle moving in x-direction is given by  
        Ψ = ax   for 0 < x < 1 and zero everywhere, the probability of finding the particle  
        between 0.45 and 0.55 is given by _________. 
     a) 0.1a   b) 0.25 a   c) 0. 251 a2   4) 0. 0251 a2   
* P and Q are two operators given by P = d/dx  and Q = x2× where × is the multiplication  
       operator. PQ-QP =_______ 
       a) one   b) zero  c) not equal to 0  d) infinity 
* If a system in state ψ = a1 ψ1 + a2 ψ2 and ψ, ψ1 and ψ2 are normalized wave functions  
      then probability of finding the system in state ψ1 is P1 = _________.  

      a)   b)    c)   d)  

*  If ψ1 and ψ2 are normalized solutions of STIE for two different energy eigenvalues of  
       a system and ψ = 4 ψ1 + 3 ψ2 is normalized general solution, then probability of  
       locating the system in state ψ2 is __________. 
      a) 30%   b) 36%   c) 40%   d) 64% 
* In a two state system, the probability of finding the system in ground state (ψ1) is 90%  
       and in the excited state (ψ2) is 10%. The normalized general solution of STIE is _____. 

       a)  ψ =  
√

 ψ  +  
√

 ψ    b) ψ =  
√

 ψ  +  
√

 ψ    c) ψ =  
√

 ψ  +  
√

 ψ     

       d)  ψ =  
√

 ψ  +  
√

 ψ     

* If ψ1 and ψ2 are normalized solutions of STIE for two different energy eigenvalues E1  
       and E2 for a system, then __________. 

      a) ∫ 𝜓  
∗ 𝜓  =1  b)  ∫ 𝜓  

∗ 𝜓  =0  c) ∫ 𝜓  
∗ 𝜓  >1    d) ∫ 𝜓  

∗ 𝜓  <1  

*  An eigen function describing the particle is given by Ψ = ax   for 0 < x < 1 and  
       zero everywhere, the expectation value of a particle’s position is =_________. 
       a) 1/2   b) 1/4    c) 3/4   d) 1 

* The operator 𝑃  ψ(x, t) =________, where  ψ(x, t) =  3x2e-iωt ,where 𝑃 is  
       momentum operator.  
       a) ħ2e-iωt   b) 6ħ2e-iωt   c) -6ħ2e-iωt   d) -6ħe-iωt    
* Probability current density Jx for the plane wave ψ = Aeix , is found to be______. 
      a) ħ m|A|    b) ħ|A|2    c) (ħ/m) |A|   d) (ħ/m)|A|2      
* Eigen function of the operator d2/dx2  is  ψ(x) = e2x  , its eigenvalue is ______. 



      a) 1   b) 2  c) 3  d) 4 

* If f is a function operated on the 𝑥 − 𝑥   , its value is obtained as ______. 

      a) zero  b) xn   c) n xn-1 d) nxn 
* In quantum mechanics, If S is the probability flux, ρ is the probability density and  
       v is the velocity of the particle then  _______. 
       a) v =  ρ/S   b) S = ρv  c) ρ = Sv  d) S = ρ/v   
* In quantum mechanics, if S is the probability flux, ρ is the probability density and  
       v is the velocity of the particle then continuity theorem in quantum mechanics is given  
       as ________. 

      a) − + = 0   b) + = 0   c) − + = 0   d) + = 0    

* In quantum mechanics equation of continuity signifies ____________. 
      a) conservation of momentum   b) conservation of energy   c) conservation of probability   
     d)  conservation of charge 
* Potential energy of a free particle is___________.  
       a) zero b) one  c) infinite  d) not defined          
* A particle is trapped in infinite potential well. It’s energy in the well is__________. 

a) Zero   b) single valued   c) infinite d) discrete valued 
* The energy of a particle in the nth quantum state in a one dimensional  
     box is proportional to _________. 
         a) n b) n2 c) 1/n  d) 1/n2      
* A particle is in a cubical box, has first excited energy state which is ______degenerate. 
        a) non    b) 2-fold    c) 3-fold    d) 6-fold 
* The expectation value of momentum of a free particle described by wave function 
        Ψ(x ,t) = A e –i(ωt-kx) is ________________. 

a)   ħk0   b)- ħk0  c) 2ħk0  d) zero   
*   An electron of energy E approaches a potential barrier of height V, greater than E. 
       classically, it cannot cross the barrier because if it does, its velocity becomes____ 

a) infinity  b) zero c) negative  d) imaginary  
* The energy eigen-value of a free particle described by wave function 
      Ψ(x ,t) = A e –i(ωt-kx)  is ________________. 
            a) ħk  b) -ħ   c) –ħk  d) ħ  
* An electron of energy E approaches a potential barrier of height V which is greater than E.  
      Quantum mechanically, if it crosses the barrier, its velocity ____. 
         a) decreases  b) increases  c) remains constant  d) increases and then decreases. 

* Second excited state energy level is equal to ---------times ground state energy state. 

 a) 2  b) 4   c) 9  d) 12 
 
* Momentum expectation value of the particle incident on step potential V0 which is  
      less than E energy of the particle is equal to ----------------. 

a) Zero  b) ħk  c) ħk0  d) one 
* A particle of energy E incident upon potential step of height V0. If E < V0, then quantum   
       mechanically particle can be ___________which is not possible classically.  



a) Reflected   b) transmitted  c) both (a) and (b)   d) neither (a) nor (b) 
* A particle is confined to a one dimensional rigid box. The number of quantum numbers  
      required to specify a state of the particle are: 

a) 3  b) 1  c) 4  d) 9 
* (∆x)e and (∆x)p are penetration depths of an electron and a proton respectively. They  
       are incident on the same potential step of height V0. If they have the same energy E, and  
       E< V0  then  

a) (∆x)e = (∆x)p  b) (∆x)e < (∆x)p   c) (∆x)e > (∆x)p  d) (∆x)e (∆x)p  
* The penetration depth of a particle of energy E incident on a potential step of 
       height V0, (E < V0) depends on _________ of the particle 

a) only mass  b) only energy  c) mass and energy  d) neither mass nor energy. 
* When a particle with energy E is incident on step potential of V0, if E < V0 and penetration  
       depth is ∆x, then after covering ∆x in classical forbidden region, it _________. 

a) stops  b) disappears  c) it is reflected back  d) acquires higher velocity. 
* A particle is confined in a cubical box. The degeneracy of the energy state E if 

       𝐸 = 14   is ______________.     

a) 6   b) 3  c) 9  d)14 
* Energy levels of bound system are: 
         a) continuous   b) Discrete  c) both (a) and (b)  d) neither (a) nor (b)  
* For a particle confined to one dimensional rigid box,  
            a) <p> = 0   b) <p> less than 0  c) <p> greater than 0  d) <p> ≠ 0  
* A particle is confined to an infinite square potential well. The probability of locating  
      it just outside the well is ___________. 

a) Infinite  b) finite  c) zero  d) one 
* For large value of quantum numbers, the quantum mechanical results approach the  
      classical results. This is the statement of ______________. 

(a) Conservation principle (b) Schrodinger’s equation (c) Max Born Hypothesis  
(d) Bohr correspondence principle 

* A particle is confined to one dimensional rigid box. The probability of locating it at  
      the end points is_____________. 

(a) Finite (b) zero (c) infinite (d) one 
 * For a particle in a three dimensional box, the wave function corresponding to  
        quantum numbers 10 has __________ antinodes. 

(a) 10  (b) 9  (c)11 (d) 20  
* The incident particle has the total energy E greater than height V0 of the potential step. 
       Therefore, reflection co-efficient R and transmission co-efficient T satisfies  
       the relation ____. 

(a) R+T<1 (b) R+T =1 (c) R+T>1 (d) R+T=0   
* If total energy is less than potential V0, the kinetic energy in the region of potential is____. 
 (a) negative (b) positive (c)zero (d) one 
* Transmission coefficient is defined as the ratio of _____probability to______ probability. 
 (a) incident, reflected (b) transmitted, incident (c) reflected, incident  
            (d) transmitted, reflected  
*  Reflection coefficient is defined as the ratio of _____probability to______ probability. 
 (a) incident, reflected (b) transmitted, incident (c) reflected, incident  
            (d) transmitted, reflected   



*    If a particle is trapped inside the infinite potential well, its probability density  
          inside the well is equal to_____________.    

(a) 𝑠𝑖𝑛   (b) 𝑠𝑖𝑛   (c) 𝑠𝑖𝑛  (d) 𝑠𝑖𝑛    

* A particle of energy E incident upon potential step of height V0. If E > V0, then classically  
       The particle has ___________  

(a) Total reflection (b) partial reflection (c) total transmission (d) partial transmission 
* The penetration depth of a particle of energy E incident on a potential step of 
       height V0, (E < V0) depends on _________ of the particle 

(a) only mass (b) only energy (c) mass and energy (d) neither mass nor energy 

*  The particle trapped in a infinite potential well then it is said to be in  _________. 

        a) fixed state b) Free state   c) Bound state   d) continuous variable state.           

* The particle with energy E incident upon the step potential height V0 then it will 

      be in ______. 

       a) fixed state b) Free state   c) Bound state   d) continuous variable state.  

*  The energy of a particle in ground state is 37.6eV. The spacing between first and 
        second excitation state is ________.      
        a) 37.6 eV  b) 75.8 eV c) 112.87eV  d) 188eV 

* Average momentum of the P2 for the Eigen function 𝜓(𝑥) = 𝑠𝑖𝑛    for 0 < x < L and   

        zero elsewhere, is equal to ____________. 

        a) 
ℏ

  b) 
ℏ

  c) 
ℏ

   d) 
ℏ

   

* A particle is trapped inside a finite potential well of height V0 and width ‘a’, class I  
      energy eigen values is found to be ________ 

      a) 
ℏ

   b) 
( ) ℏ

  c) 
( )) ℏ

  d) 
( ) ℏ

 

* A particle is trapped inside a finite potential well of height V0 and width ‘a’, class II  
      energy eigen values is found to be ________ 

      a) 
ℏ

   b) 
( ) ℏ

  c) 
( )) ℏ

  d) 
( ) ℏ

 

* A particle is trapped inside a finite potential well of height V0 and width ‘L’,   

       for class II Eigen function, eigen values are found to be 𝑐𝑜𝑡
ℏ

 = ________. 

       a)       b)     c)     d)      

* A particle is trapped inside a finite potential well of height V0 and width ‘L’,  for class I  

      Eigen function, eigen values are found to be 𝑡𝑎𝑛
ℏ

 = ________. 

       a)       b) −     c)     d)−      

*  A particle is confined to finite square potential well. The probability of locating it  
        just outside the well is __________. 



        a) zero  b) finite but < 1  c) infinite  d) greater than 1  
* Zero point energy is in conformity with ________ 
       a) Plank’s law  b) Bohr’s postulates  c) Heisenberg uncertainty principle  
       d) De Broglie hypothesis  
* When the force field acting on a particle is zero everywhere except in a limited region,  
       it is known as ______potential. 
      a) step  b) zero  c)  harmonic  d) time- dependent  
* To solve Schrodinger equation with different potentials over different regions of space     
       ____. 
     a) average the potential and solve Schrodinger equation over it in all space. 
     b) Solve Schrodinger equation in each region independently and then match up  
          with boundary conditions. 
     c) Solve the free particle equation in all regions then add the solution using  
         average potential. 
      d) Solve Schrodinger equation in each region independently and then match up  
          with initial conditions. 
* A particle of kinetic energy 10eV is incident upon step potential of height of 5eV,  
      the reflection coefficient is calculated as ________. 
      a) 29   b) 2.9   c) .029   d) 0.29 
* The electron with energy 20eV encounters a potential step of height V0. If the probability  
       of reflection of the electron is 50%, The potential V0 = __________. 
      a) 5.83 eV  b) 0.17 eV  c) 19.4 eV  d) 10eV 
* A beam of monoenergic particles of energy E approaches potential step of height V0 
       The ratio E/ V0 for which transmission coefficient is 50%, is determined as _______. 
       a) 0.5 b) 1 c) 1.03  d) 2 
*  A proton and an electron having the same energy E penetrate a step potential  
        of height V0 which is greater than E, proton transmission coefficient T in classical  
        forbidden region is _____ that of electron. 
       a)  greater than   b) less than  c) equal to   d) some times greater than. 
* The quantum numbers nx , ny , nz are each equal to zero for a particle trapped in  
       rectangular potential well, then the particle ____________. 
       a) may be absent from the well b) may be present in the well c) sometimes absent 
       d) is present in the well 
* For a particle in one dimensional box, fractional difference in the energy between  
      adjacent eigen values ∆En /En  = _______. 
     a) n2   b) 2n+1  c)   (2n+1)/n2  d) 2n-1   
* The degree of degeneracy of the energy level (382ħ2 )/2mL2 of a particle in a cubical  
       potential box is equal to ______degenerate. 
      a) 3-fold  b) 6- fold  c) 9-fold  d) 12-fold 
* An electron is put in a cubical box of each side 10-10 m. Minimum energy of the  
      electron is  _________.( Given ħ = 1.05×10-34 Js, me = 9.1×10-31 kg) 
      a) 50 eV  b) 100.8 eV  c) 111.8 eV  d) 120.4 eV     
* A particle is confined to 3D rigid box. Eigen values of momentum of the particle is =____. 

      a) 
ℏ

(𝑛 + 𝑛 + 𝑛 )  b) 
ℏ

(𝑛 + 𝑛 + 𝑛 )  c) 
ℏ

(𝑛 + 𝑛 + 𝑛 )  d) 
ℏ

(𝑛 + 𝑛 + 𝑛 )   

*    Transmission probability of the alpha particle emitted from the radioactive nuclei is  
           approximately equal to _____________.  



(a) ka   (b) e-ka  (c) e-2ka   (d) e2ka  

*   A proton and an electron having the same energy E penetrate a given rectangular   
        barrier of height greater than E. Probability of tunneling through barrier of  
         proton _________ probability of electron. 

(a) less than (b) greater than (c) equal to  (d) not equal to 
* For the perfect transmission of a particle incident upon potential barrier with E >V0, the 
        width of a barrier must be = __________. 

(a) nλ (b) (1/2) nλ (c) (2n+1) nλ  (d) n/λ 
* The energy levels of one dimensional harmonic oscillator are __________. 

   (a) continuous (b) equally spaced (c) 2-fold degenerate  (d) 3-fold degenerate  
* Different quantum states of a system having the same energy eigen-value are called__. 

(a) Excited states  (b) degenerate states (c) Non-degenerate states(d) continuum states 
* Alpha particles are emitted from the nucleus by________ 

(a) bombardment (b) emission (c) tunneling  (d) fission   
* Quantum states of a system having the different energy eigen-values are called__. 

(a)Excited states  (b) degenerate states (c) Non-degenerate states (d) continuum states 

* Lowest energy eigen value of  a simple harmonic oscillator is =________. 

(a) n (b) (c)ħ (d) ½( ħ)  
* Potential energy of harmonic oscillator is proportional to ---------------------. 
            (a) kx2 (b) - kx2 (c) ¼ kx2 (d) (1/2) kx2  
* A particle with energy E is incident upon potential barrier of width ‘a’ and height V0    
           which is greater than E. If it gets transmitted through potential barrier then this  
           is known as -------------------. 

(a) Progression (b) reflection (c) Tunneling (d) obstruction 
* Two identical particles A and B having energies 4eV and 8eV respectively strike 
          a potential barrier of height 16eV.The probability transmission for A is ______________. 

(a) > B   (b) < B  (c) = B  (d) cannot be determined  
* A mono-energetic beam of electrons with energy E incident upon potential  
         barrier of height V0 and width L. For E < V0, Its transmission probability is T. If its  
          width is doubled and height is halved then its probability transmission T`, then  
           T`> T (b) T`< T (c) T`= T (d) T`≠ T  
* The height of potential barrier for an alpha particle emitting nucleus is V and the energy of    
          emitted alpha particle is E. Classical theory failed to explain alpha decay because it was  
          found that  

(a) V = E (b) V > E (c) V< E (d) no correlation between V and E  
* If the barrier width is an integral multiple of half the de Broglie of the particle  
         in the barrier region, there is __________as expected classically.   

(a) Perfect Reflection (b) Transmission and reflection (c) perfect transmission  
(d) exponential motion. 

* If the barrier width is an integral multiple of half the de Broglie of the particle  
         in the barrier region, there is perfect transmission as expected classically. This is called __. 

(a) Ramsur- Townsend effect (b) Bohr correspondence principle (c) Tunnel effect  
          (d) none of these.  
* If the particle crosses the classically forbidden region and is transmitted.  
          Quantum mechanically, it is known as ________. 



(a) Ramsur- Townsend effect (b) Bohr correspondence principle (c) Tunnel effect  
          (d) none of these.  
* Zero-point energy in electron-volt of a pendulum with time period 1 sec is  
         calculated as __________. 
          (a) 3.32 10-15 (b) 206 10-15 (c) 20.6 10-15 (d) 2.06 10-15.  
 * The potential energy of simple harmonic oscillator is _______. 
 (a) always positive (b) always negative (c) sometimes positive (d) zero  
* A simple harmonic oscillator is oscillating about its mean position x=0. The total energy 
          of the oscillator ______________. 

(a) Increases with increase of displacement (b) decreases with increase of displacement  
(c) remains constant during oscillations (d) exponentially decreases. 

* A quantum mechanical oscillator at 0K has ___________. 
 (a) positive energy (b) negative energy (c) Zero energy (d) infinite energy 
 
* The potential energy of a particle executing SHM ____________. 
            (a) Increases with increase of displacement (b) decreases with increase of  
                displacement (c) remains constant during oscillations (d) exponentially decreases. 
* The spacing between energy levels of a simple harmonic oscillator _______. 
  (a) is constant (b)  quantum number  n (c)  1/n (d)  n2.  
* Expectation value of the position < x > for the first excited state of simple harmonic 
         oscillator is _____________. 

(a) one (b) zero (c) minus one (d) infinity 
* A particle of energy E is incident upon a rectangular potential barrier of height V volts 
        such that E < V. Quantum mechanically its wave function within the barrier is 
          _______ function. 
         (a) periodic (b) exponentially increasing (c) exponentially decreasing (d) constant. 
* An alpha particle has energy E _________ height of potential barrier V0 . 
         (a) equal to (b) less than (c) greater than (d) fluctuates with 
 * The energy eigen-value of a free particle described by wave function  
               Ψ(x ,t) = A e –i(ωt-kx) is ________________. 

(a) ħk   (b) -ħ  (c) –ħk  (d) ħ   

 * Lowest energy eigen value of a simple harmonic oscillator is =________. 

(a) n (b) (c)ħ (d) ½( ħ) 

   * Potential energy of harmonic oscillator is proportional to ---------------------. 
            (a) kx2 (b) - kx2 (c) ¼ kx2 (d)(1/2) kx2 
* A particle of total energy E > height of potential barrier V0 on which it is incident.  
      The kinetic energy of the particle everywhere is __________. 
       a) negative   b) positive   c) imaginary   d) zero  
 * A particle of total energy E < height of potential barrier V0 on which it is incident.  
      The momentum of the particle inside the barrier is __________. 
       a) negative   b) positive   c) imaginary   d) zero  
* The eigenvalues of a particle incident on a potential barrier are _______. 
       a) zero     b) discrete    c) continuous    d) between zero and one 
* When the energy E of a particle approaches the barrier height V0 and width a,  
       the transmitted probability is ___________. 



       a) T→ as  a→0    b) T→ as  a→    c) T→0 as  a→0    d) T→1 as  a→0  
* Quantum mechanical tunneling is due to __________ nature of matter. 
      a) particle   b) dual c) wave   d) propagation  
* There is perfect transmission of a particle for the case E>V0 , then the width of  
       the barrier contains ___________ of de Broglie wavelength. 
       a) integral multiple   b) half integral multiple    c) odd multiple    d) fraction 
* The Phenomenon of  - decay from radioactive nucleus could be understood on the  
       basis of ____________. 
       a) quantum mechanical tunneling      b) classical mechanical    c) electromagnetic theory 
       d) semi-classical theory 
* Alpha particle are emitted from the nucleus by __________. 
       a) bombardment   b) emission   c) fission  d) tunneling  
 * Diatomic molecule is an example of _____________. 
       a) damped oscillator   b) forced oscillator   c) harmonic oscillator    d) multiple oscillator 
* Scanning tunneling microscope (STM) type of microscope is based on the  
       quantum mechanical phenomenon known as ________. 
      a) Tunneling effect    b) Ramsur – Townsend effect   c) correspondence principle   
      d) Heisenberg uncertainty principle   
* In the coordinate representation, the eigenstates of the one dimensional harmonic  
       oscillator  can be written in terms of ___________. 
       a) Legendre polynomials  b) Hermite polynomials   c) Bessel function   d) Hankel function 
* The energy of linear harmonic oscillator in the nth state is _________. 
       a) (n+1/2)ħω    b) nħω    c) (n+1/2)(ħ/ω)    d) nħ/ω 
* The energy levels of the one dimensional harmonic oscillator are __________. 
       a) continuous b) equally spaced   c) 2-fold degenerate   d) 3- fold degenerate 
* The probability of finding the linear harmonic oscillator in the classical limit ________. 
        a) 16%      b) 32%        c) 84%         d) 100% 
* The energy of a one –dimensional oscillator in the first excited is ____________. 
        a) 0     b) ½ hυ     c) 3/2 hυ     d) 5/2 hυ 
* Classically, the kinetic energy of a particle at 00K is ________. 
      a) imaginary    b) negative      c) positive    d) zero 
* According to classical mechanics, the probability density of linear harmonic oscillator  
      having amplitude, A is given by P(x)= ___________. 

      a)  
√

   b) 
√

    c) 
√

  d) 
√

 

* Alpha particle experiences coulomb repulsion with the daughter nucleus having charge Ze.  
        The potential energy of the system in such situation V(r) = _____. 

         a) 
 

      b) 
( )

 
    c) 

( )

 
      d) 

( )

 
 

* An  particle trying to escape from a nucleus in a radioactive sample, moves back  
      and forth in the nucleus and hits the walls 1020 times /sec approximately. If  
      transmission coefficient T is 10-35 and sample contains 1028 nuclei, Activity of sample  
      is calculated as ________nuclei/sec. 
      a) 1015   b) 1013   c) 108   d) 104 
* A beam of electrons each energy 3eV is incident on a potential barrier of height 4eV 
       And width 2A0. The percentage transmission of the beam through the  
       barrier is _________. 



       a) 75%   b) 38.7 %   c) 37.8%    d) 8.37 % 
* The reverse breakdown of a semiconductor diodes can be explained by _______. 
       a) Schottkey effect   b) Tunneling effect   c) Ramsur- Townsend effect   d) Zener effect    
* Maximum potential energy of the alpha particle at nuclear radius is _________. 
      a) 2.6 eV  b) 26eV  c) 26keV  d) 26MeV 
 
          
 
           
 


