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Candidates should answer in their own words 
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All symbols are of usual significance. 

1. Answer any ten questions from the following: 2x10 20 

(a) What do you mean by Coherent Sources? 

(b) Find the relationship between critical angle and refractive index. 

(c) How air film is produced in Newton's ring experiment? 

(d) What are the conditions for constructive interference? 

(e)What do you mean by time constant in C-R circuit? Show that its dimension is 
same as time. 

(1) Show that magnetic field does not do any work. 

(g) State Ampere's Circuital law. 

(h) What are the factors which control the sensitiveness of a suspended coil 

galvanometer? 

n altenating e.m.f is represented by the equation E = 200 sin(100tt-p) volt. 

What are the frequency and amplitude of the e.m.f ? 

9 R urys 7E= 200 sin(l1007t-0) -4RTÄ 

G) Draw the circuit diagram of a two input OR gate using diodes only. 

RRE OR gate-4 76 E(®T URTE T) 
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(k) What is time dilation? 

) Convert into binary: + 37. 

fF R1 TT+37 
(m) Find the dimension of Plank's constant. 

(n) Write down de-Margan's law in Boolean Algebra. 

(o) State Heisenberg Uncertainty Principle. 

GROUP-A 

fau1- 
10x1 = 10 

Answer any one question from the following 

4 

2. (a) Using Fermat's principle, establish law of reflection of light for curved surface. 

3 

(b) Find the expression of angle of deviation for a prism of prism angle A and refractive index ja. 

(c) Find the expression of focal length of a thin lens in air using the equation 3 a-A, 
R 

V R 

3. (a) What is the angle of minimum deviation of a prism having the angle of refraction 60° and refractive index of the medium is 1.6 60 afoTT THA RIt fTA GARIAA af0RE 1.6 ,TO IO IUA 

3 

(b) An achromatic converging combination of equivalent focal length 30 cm is constructed with two lenses. If the dispersive power of one lens is twice the other, find the focal length of the two lenses. 

(c) Obtain the condition for dispersion without deviation by a combination of two prisms. 

2110 
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GROUP-BB 

10x2 20 Answer any wo questions from the following 

4. (a) Establish the laws of refraction from Huygen's principle. 

6) Find the expression of fringe width by two coherent sources. 

(c) Find the width of interference fringe produced on a screen 80 cm apart from a biprism placed 20 cm from slits. Wavelength of light used is 6536A. Acute angle 
of biprism is 1°30' and its refractive index is 15. 

(OPI 6536A) TE FF IRCEA 7ACA 20 cm TA TO I 1297A 

erca M=1°30' 9R 97 TTAA eUAT=1:51 

A 
5. (a) Deduce an expression for resolving power of a plane difraction grating. 

(b) A narrow single slit having illuminated by a monochromatic light of wavelength 5890A foms the first order dark diffraction fringe at a separation of 2 mm from 
the central maxima. The screen is placed at a distance of 40 cm from the slit. Find 
the slit width. 

(c) Find the maximum number of order of a grating spectra formed by a plane 
transmission grating of 5000 lines/cm, usng a sodium light of wavelength 5896A. 

3 

6. (a) How do you construct a zone plate? Why is zone plate light of longer wavelength 
focused at nearer point? 

2 b) Show that energy is conserved in interference. 

(c) The diameter of bright third and twenty third Newton's ring be 0.00181 m, 
0.00501 m respectively. If the radius of curvature of the lens be 0.50 m, then find 
the wavelength of light. 
AGG R7 yo 23- R-43 3U TRTeTA 0.00181m R 0.00501 m 

7. (a) What is double refraction of light? 
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(6) How can you distinguish between unpolarized and circularly polarized light? 

(c) What is quarter-wave plate? Why is it used? 

(d) What do you mean by 'missing order' in grating spectrum? 

(c) Define specific roation for solids. 2 

GROUP-C 

fr5M. 
Answer any wo questions from the following 10x2 20 

8. (a) Derive the expression for magnetic field intensity at a point on the axis of a 
current carrying circular coil. 

b) Discuss about the increase of current in a L-R circuit with a constant 
electromotive force E. 

HTCTITD-1TAI 

2 
(c) In a circuit 50 2 resistance and 100 mH inductance are connected with a cell in 

series. How much time is needed for current to reach half of its maximum value? 

(d) What is wattless current? 

9. (a) Find magnetic potential at a point due to a small magnet. Hence find magnetic 
field intensity at this point. 

3+2 

(6) What is magnetic dipole? Find the torque acting on it when placed in a magnetic 
field. 

1+2 

() A bar magnet completes 10 oscillations in 90 sec in a place. H is 200 Oe for this 
place. What will be the period of oscillation for this magnet in another place 
having H= 250 Oe? 

2 

47 ep SI IA 90 GITS 10 A H , HITA H = 200 Oe 1 9 
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T0.(a) Give a comparison between diamagnetism, paramagnetism and ferromagnetism (4 differences). 

(6) Using Ampere's circuital law, calculate the magnetic field due to a current carying endless solenoid (toroid). 

(C) Find the relation between mutual induction and self-induction. 

2+2 
11.(a) What do you mean by sharpness of resonance in L-C-R circuit? What is relation 

of Q factor with it? 

(b) When an a.c. L-C-R circuit will act as purely resistive circuit? 

2 
(c) Write the differences between series and parallel resonant circuits. 

(d) In an a.c. series circuit of frequency 50 cycles/sec consisted with a inductance of 

0.1 henry and a resistance of 20 2. Calculate the power factor of the circuit. 

50 cycles/sec T) 231R T6tTU 4TT IM 0.1 henry 9 9vd C 

GROUP-D 

f911-7 

10x1 = 10D Answer any one question from the following 

12.(a) Explain the working principle of bridge rectifier. 

(b) How depletion region is produced in p-n junction diode? 

2 (c) Why base region is made thin in a transistor? 

(d) In a transistor base current is 75 uA and collector curent is 1.50 mA. Find I 

and a. 

TIC eRATAT 75 uA 98 RM 2A1RNT 1.50 mA A, A, I 93 

5 
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3 

13.(a) Express the following decimal numbers in binary numbers: 

)15.005 i)-23 

(b) State De'Morgan's theorem. 

(c) Why NOR gate is called universal gate? 

(d) Write down the symbol and truth table of XOR gate. 

GROUP-E 

fs11- 
10x2 20 Answer any fwo questions from the following 

14.(a) Write Einstein photoelectric equation. With the help of this equation explain main 

characteristics of photoelectric effect. 

(b) A metal surface is exposed subsequently with light of wavelengths 0.35 um and 

0.54 um and the ratio of the maximum velocities of the electrons come out from 

it is 2:1. Find the work function of the surface in eV. 

497 41 TT 0.35 um 9 0.54 um ATTI AT T1EA A 

(c) Compare Raman effect and Compton effect. 

15/a) Deduce the theory of velocity addition based on special theory of relativity. 
Hence, show the velocity of light in vacuum is same for all reference frames. 

3+1 

(b) Derivea relation for mass and energy equivalence, as Einstein's special theory of 

relativity. 
4 

(c) The kinetic energy of an electron having rest mass m, is equal to its rest mass 

energy. Find out the velocity of the electron. 

2110 
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2+2 16(a) State Moseley's law. Explain the law from Bohr's theory. 

1+2 (6) What is binding energy of a nucleus? Sketch the graph showing the variation of 

binding energy per nucleon with mass number. 

(c) Find out X, Y, Z of the following: 
N+He* X+ H 
oU25 +Y » Z+ Kr3 +3 n' + energy 

x, Y, Z 5e P: 

N+2He X+ ,H 

92U+Y Z+ 36K+3 n'+ 

17.(a) Write down the time independent Schrödinger equation for a particle moving in 

one dimension. 

2 (b) What do you mean by eigen function and eigen value? 

(c) Prove that, de Broglie wavelength associated to a particle of rest mass m and 

hc 
kinetic energy k is A = -

k+2km 

hc 

* +2kme 
3 

(d) A particle of rest mass m has a velocity 0.3c. If the velocity of the particle 

doubles, then find the ratio of previous and present momentum. 

1 
2110 
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