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General instruction(s):

¢ Answer All Questions

o M- Maxmark; CO - Course Outcome; BL - Blooms Taxonomy Level (1 - Remember, Z -
Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)

+ Course Outcomes:
€03: To apply quantum mechanical ideas to microscopic systems.

. Question M | co Iﬁ_
7| A photon of energy E is scattered by a particle of rest mass energy E;. Find the 10 CO3 | BL3

maximum kinetic energy of the recoiling particle in terms of £ and Ej. ,
a) Write down the expression for the average energy of a Planck oscillator 1o co3 | BL3
explain the blackbody isotherms. Show that the Planck’s blackbody radiation | 5 |I '
formula is reduced to the classical expression at very low frequencies. = | ‘
mpmicle of mass m is confined to a one-dimensional line of length [, \ . .
o
|

7

ate the smallest energy that the body can have by using uncertanty | 5

principle. |
3. |4) Find the energy (in keV) of an X-ray photon which can impart a maximum 6 | o3 l BL3 !
|

energy of 50 keV to an electron.
b) Consider an electron confined within a length of 0.1 nm. Using Heisenberg's
ncertainty principle, calculate the minimum uncertainty in the momentum of the
electron. Also determine the corresponding minimum uncerainty in the kinetic |
pnergy of the electron.
4. | A beam of electrons is incident on a potential barrier of strength 5.0 eV and CO3 | BL3
width 0.3 nm. Find the energy that the electrons should have if 0.01% of them | 5
are 1o get through the barrier.
|'8) Consider a marble of mass 10 g confined in & one-dimensional infinite
 potential well of width | m, Find the quantum number corresponding to an | §
/ energy of 1 J.
A5, | Using the particle in a box model in quantum mechanics, prove that charge C03 | BL3
carriers confined inside a quantum dol can never be al rest. 10

sEbAEEENERERRRRERREEEN

Page 10of 1



