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Instructions : (1) All questions carry equal marks.
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(b)
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(2) Symbols have their usual meaning.
. " d& | —_— .
Explain differentiation of vector gt |10 two dimensional polar . co-ordinate

system with necessary equations. 7
OR

Explain the Physical significance of divergenee. Show that divergence of a vector

Iy - . 24> OAx 'OAy = OAz
field A (x,y,z)atapomnt (x,y,z)1s VA= R o o

() IfA=1+27+3k B=d_ 3] +4k C =21+ 4] - 2k Calculate

ﬁx(ﬁxa)mdﬁx(axg})_ !
(i) Find the volume of parallelopiped spanned by the vectors. B = (2, -3, 3),
G£(1,2,-and R=(4,2,1) 3
OR
(1) = A particle moves along the curve whose parametric equations are 3

x=2t2, y=t*-4tandz=3t-5

Find its components of velocity att =1 sec.

(11) For A =2x2] — 3yz T a5 xzzi and ¢ (x, y, z) =2z —x%y, find A - %}d) at point
(I,-1,1) 4
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Derive the differential equation for longitudinal wave propagating through rod

E
and show that its velocity 1s V = \/%

OR
(1)  Write a note on sound intensity level.

(11)  Guve the differences between music and noise.

Describe the method to determine speed of ultrasonic sound in liquid with
necessary diagram.

OR

(1)  Find the frequency of first and second mode of vibration for a quartz crystal
of Piezoelectric oscillator. Where the velocity of longitudinal waves in
quartz is 5.5 x 103 m/sec and thickness of crystal ist=0.05 m.

(11) Calculate the capacitance to produce ultrasonic waves of frequency 1 MHz
with inductance 0.1 Henry 1n the tank circuit of piezoelectric oscillator.

State and explain Fermat’s principle.
OR

Obtain relation between object distance D, image distance D, and system matrix

elements for paraxial optics. Hence derive the expression for magnification.

Describe the theory of Newton’s ring and obtain the expression for optical path
difference for 1t

OR

Consider a system of two thin lenses with focal length of first lens + 20 cm and
second lens — 10 cm. They are separated by 8 cm in air medium. For 1 cm tall
object at a distance of 40 cm from first lens determine the position and size of the
Image.



4. (a) Withreference to laser, derive the relation between Einstein’s co-efficients. 7
OR
Explain working procedure of He-Ne laser with necessary diagram.
(b) (1) Describe lasing action in Laser device. 4

(1)  With reference to Laser, discuss population inversion

OR

(1) At what temperature are the rates of spontaneous and stamula@ ’
1

becomes equal ? (A = 5000 A)

(11) Find the energy difference in eV between upper and lower levels of a
laser emitting radiation of wavelength 6000 A. 3
[h=6.62 x 1034 J sec, C =3 x 108 m/se
[k=138x 1072 J/k,e=16 x lUl’E]
5. Write short answers for following ques ' 14

(1) Write the cyclic pro f ar product of three vectors.

(2) State Gauss’s the
(3)
(4) Whati
(5)
(6)

vitation ?
Wh nterference ?

Write the use of Newton’s ring.

(9) Write matrix of refraction in Paraxial optics.

MI-107 7 P.T.O.



(10) Define Nodal plane.
(I1) Write any one property of Laser.
(12) What i1s Chance-Photon ?

(13) Write any two uses of Laser.

(14) What 1s Homo Junction Laser ?
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