  Most important questions: engg. Physics
1. Discuss the phenomena of Fraunhoffer diffraction due to single slit and show that the relative intensity of first secondary maxima is about 4.5% of the principal maxima.
     Or
                                  or                          1 :  1/22 : 1/61:………………
2. Define resolving power and Dispersive power of grating. Derive an expression for the resolving power of plane transmission grating. 
3. Write the construction and working of three level laser (also called pulse laser or ruby laser)  or  four level laser (also called continuous or gaseous or He-Ne laser) with suitable energy level diagram.
4. Derive Schrödinger’s (i) time dependant and (ii) time independent equations of matter waves. 
5. (i)	Show that interference pattern obtained by thin film in reflected light and transmitted  light is complimentary  
to each other.
(i) Describe Newton’s ring method for measuring the wavelength of given light and refractive index of any liquid.
(ii) Prove that in reflected light:
a. Diameter of dark ring is proportional to square root of natural number.
b. Diameter of bright ring is proportional to square root of odd natural number.
6. Write de Broglie hypothesis about matter waves and give their experimental verification.(Davisson and Germer exp.)
7. Give the concept of phase and group velocity of a moving particle. Deduce the relation between them. What happens if the phase velocity is independent of frequency.(hint: phase velocity is constant).
8. Derive Lorentz transformation equations. On the basis of these equations derive an expression for length contraction and time dilation.
9. What do you mean by acceptance cone, acceptance angle and numerical aperture? Classify fibers based on mode of propagation and refractive index profile.(hint: types of fibre)
10. Write Heisenberg uncertainty principle. Prove that electron can’t exist within the nucleus.
11. Write postulates of special theory of relativity. Show that mass can be converted into energy.(hint: E=mc2).give their experimental verification. 
12. Describe M.M. Experiment and discuss the negative result.
13.  How can we produce and detect PPL, CPL and EPL by using Nicol prism and retardation plates. Show that PPL and  
  CPL is the special case of EPL.
14. What do you mean by double refraction? Describe the construction and working of Nicol prism.
15. Write construction and reconstruction of holograms. Differentiate photograph and holograms. also Write applications.
16. Show that the relativistic invariance of law of conservation of linear momentum leads to concept of variation of mass with speed.(mass variation formula).
17. Derive the equation for Eigen value and Eigen function of particle in a box. Show energy have discrete value.(hint derive formula of Ψ and En.)
18.  Write short notes on : (i)	inertial and non-inertial frame of reference and Mass less particle
(ii)	Missing order or absent spectra of grating.
(i) Significance and properties of wave function.
(iv)	Why Newton’s rings are circular and centre spot is always dark.
(ii) Difference between spontaneous and stimulated emission.
(iii) Population inversion and optical resonator.
(iv) Differentiate intensity patterns of single slit ,double slit and N slit.(only figure)
(v) Wien’s displacement law about black body radiation.
[bookmark: _GoBack]	Numericals
i.  calculate the numerical aperture, acceptance angle, critical angle of the following data: 					 and 5
ii. Calculate the thickness of retardation plates (quarter wave plate and half wave plate) made of quartz to be used with sodium light. Given:  , and wavelength is 5896 A.
iii. Calculate the de Broglie wavelength of α- particle accelerated through a potential difference of 200V.
iv. Find the de Broglie wavelength of neutron of energy 12.8 MeV.
v. An electron has a speed of 4 x105 m/sec within the accuracy of 0.01 % calculate the uncertainty of the position of electron.( h= 6.6 x 10-34 JSec mass of electron = 9.1 x 10-31 kg.)
vi. In N.R experiment, the diameters of 4th and 12th rings are 0.4 cm and 0.7 cm   respectively. Find the diameter of 25th ring.
vii. calculate the specific rotation of sugar solution from following data: l= 22cm.V=88 cc. Amount of sugar = 6gm. Angle of rotation=9o
viii. A particle of rest mass mo moves with speed. Calculate its mass, momentum, total energy and kinetic energy.
ix. How fast to the rocket have to go relative to an observer for its length to be contracted 99% of its length at rest?
x. At what speed the mass (or total energy) of an object will be 2.25 times its rest mass (or rest mass energy).also calculate the kinetic energy and momentum. 
xi. Find the mass and speed of an electron moving with kinetic energy 0.1 MeV according to classical and relativistic mechanics.
xii. A clock measure the proper time with what velocity it should travel relative to an observer so that it appears to go slow by 30 sec in a day.
