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Answer the following problems:-"
S
QL) N (10 marks)

a) A blackbody is at an equilibrium rature of 4000 k. Find:
1- The wavelength corresponding to the peak of radiation curve.

2- The total radiation power per unit area where
Wien's constant = 2.9x10° m.k , 6=15.6699 x 107 watt.m™k™
b) Use the Bohr theory to obtain the allowed radii and energies of the electron

in singly ionized hydrogen-like atom with atomic mass Z. (neglect nuclear

motions).



Q2) : (10 degrees)
a- An observer in frame S notes that two events are separated by 6 km and 8 ps.
1- How fast must frame S’ travel relative to S in order for the two events to appear
simultaneous in S'?
2- What is the distance between the eventsin S'?

b- What would be the error (in percent)in a calculation of the momentum and kinetic energy
if the classical expressions where used for a particle having relative speed of 0.6C?




(10 marks)
a) Photons of wavelength 4500 A® are incident upon an unidentified metal if

the fastest photo electrons emitted are bent into a circular arc of 20 cm

radius by a magnetic field of 2 x 107 tesla. What is the work function fthe

metal?

b) A beam of 30 volt electrons is scatteredvby silver. Which has an atomic

spacing of 4.08 A°. At what angle is the first order Bragg peak.



Q4) B (10 degrzes)
2- Show that the relativistic kinetic energy given by (y~1)m,c® .

b- Determine the shortest and longest wavelength in the Balmer series for hydrogen, where
R, =109737 cm™'.

€ What is the difference between Compton effect and Photoelectric effect.




e

Q5) (10 degrees)

a- What is the receil kinetic energy of a frze electron initially at rest, after a Compton
scattering event in which a 1 Mev gamma photon is scattered at 90°?
Find the recoil angle of the electron.

b- Show whether or not the function ¥ =4 sin (kx —ar) satisfy the Schrodinger

equation for a particle of mass m ir a region of constant potential V.

32 A2
ELL M
2m Ox ot



Q6) (10 degrees)

2
a- Which of the following are eigenfunctions of the operator %—2— ? Give the eigenvalue

1- Sin’x 2- e
b- Find the expectation value of the momentum operator <P,> and <P%> for the ground

state of the infinite well where ¥, = \/% sin (-nL—”]X

Good Luck -
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