
MIDSEM Quantum Mechanics-1 CH2102 19.09.2018

h = 6.627x10-34 joule-sec ; 111,. = 9.1x10-31 kg ; c = 3x108 meter/sec. ;
1 eV = 1.6 x 10·19 joule ; m,, = 1.67 x I0-21 kg FullMarks=20

Answer the following questions:

1. If a non -stationary state If/ is expanded in eigenfunctions of Hamiltonian

operator as If/=~ <A+1¢2 ; where ¢, and ¢i are the normalized

eigenfunctions of Hamiltonian operator fl with corresponding eigenvalues1
and 2 units of energy. What is the value of the averageenergy J If/·Hlf/dr of the
system? 4

2. Showwhich are necessarilyHermitian operators or non-Hermitian
operators, where A is an arbitrary operator:

0.5x5=2.5

3. Let If/ =Lc;</J; and is normalized to unity and HrA =&/A show that

LIc; 12 e, = J lj/•Hlj/dr
i

3

4. For a stationary state of energy, derive the time part of the wavefunction
and show that the averagevalue of any time-independent operator in this
state does not changewith time. 2+2

5. (a)Write down the Hamiltonian operator in three dimensional space{x,y,z)
for a particle having potential V(x,y,z).

{b) If an electron is subjected to a potential difference of V volts show that

the corresponding de Broglie wavelength is A-= 12}v6 A 0.5+1

{c) An electron remains in excited state for I0-11 sec.What is the minimum
uncertainty in the energy of an excited state. Findalso the uncertainty in the
frequency of light emitted at 10-11 sec. 1.5X2

(d) Calculate the normalization constant" A "of the following wavefunction

'I' =A sin ( S~x) within x = 0 to x = L. 2


