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Section- A

Q1. Define Group velocity. Derive an expression for it. Show that the group velocity of t
the wave packet is equal to the particle velocity'

e2. Define Uncertainty principle. Derive expression for it. Explain the non-existence of electron in an

atomic nucleus by applying uncertainty principle' S-

Q3. Define the term Expectation value of any observable' Derive an expression for the -'.
exPectation value of momentum'

e4. Obtain time independent form of Schrodinger wave equation for a particle subjected to force' -s
Sestion- B

e5. Write Schrodinger equation for a particle in a box and determine expressions for energy
f

eigen values and eigen functi''onr

Q6. Consider partide inciffi on a potemfd $ep of hcfutrt Vo dth energy $}!',€@
the reflection coeffi cient.

Q7. Write down schrodinger's equation for the electron of a hydrogen atom' obtain three

independent differential equations from it' 5

QS.State and explain four quantum numbers. write quantum numbers for electrons in lst sub- .-)
shell.

Section-C

9. AttemPt anY five Parts'

(a)what is the ground state energy of electron that is confined to a box of length 1'5 A'

(b)calculate the ratip of de-Broglie wavelength of proton and alpha particle having same velocity'

(c) Define zero point energy of Harmonic Oscillator?

(d)What is tunnel effect?

(e)Define Eigen value and Eigen function'

{f}What is difference between guantum mechnicaianguler r;icrrentum and angular monrenttrm from

Boht's theory.

/

(e)Show that ooerators qzand pt commute with each other' 2x5=10


