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Angwer FOUR Questions selecting TWOfrom each section

You may assume the following information
(i) charge of electron e = 1.602 x 10~1°C
(ii) mass of electron.m, = 9.109 x 10~3tkg
(iv) velocity of light=3 x 108ms~

(v] leV =1.602 x 10'°C
v

B = A



SECTION A

Explain what is photoelectric effect and give Einstein’s interpretation
for the same. Write down Einstein’s photoelectric equation and explain
the meaning of the following terms.

(i) Work function

(ii) Threshold frequency.
(iii) Stopping potential.
A metallic surface when illuminated with light of wavelength 3333A°
emits electrons with energies up to 0.6eV” and when illuminated with

light of wavelength 24004, it emits electrons up to 2.04eV. Calculate
Planck’s constant and the work function of the metal (in electron volt).

State the postulates of Bohr regarding his atom model. Obtain expres-
sions for the radius and electron-energy of the n™ orbit.

(ii) Show that the vélocity-of the eléctron in the first Bohr orbit is
(757)c where c is the velocity of light.

(ii) Calculate the radius and energy of the electron in the 2" excited
state for Hydrogen atom.

3. Using the simple kinetic theory, obtain expressions for,

(i) Mean free path (if a gas molecule
(i) The viscosity of a gas.
Use your results to inves.tigate the dependence of viscosity on pressure
and temperature of the gas.
When air at latm pressure and 300K has a viscosity of 1.85x 10K gm™'s
Estimate its viscosity at 2atm and 363K.
.

SECTION B

. What do you understand by Comton effect? Briefly discuss the differ-

ences between Compton effect and Photcelectric effect.
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Show that the éha,nge in wavelength of a photon subject to Compton
scattering by an electron is given by

h
| Al = —m—~OE(1 — €0S8¢)

where ¢ is the scattering angle and the other symbols have their usual
meanings, .
Show that the ratio of the kinetic energy of the recoil electron to the
energy of the incident photon is given by
A
A+ AX

where A is the wavelength of incident photon.

. Write down the time independent Schrodinger’s equation. Use this

equation for a particle of mass m and energy E confined into a infinite
square well of length a. Show that the energy F is given by the equation

h 4
n
2ma?

where n is a real number. Using normalization condition show that the
wave equation U(z) for that particle is

U(z) .= \/gsin (%) 2

- The wave function 1(z,t) of a prtticle can be expressed as

p(o,) = e (T (O
where A, C are constants and the other symbols have their usual mean-
ings. - _

(1) V%'ify that this expression is a solution of the time dependent
Schrodinger equation for the potential given by V(z) = C—gf
(ii) using normalization condition show that
(C’m)é
(nh)
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