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(1) Find divergence and curl for a vector field A =x%z i — 2y’z” ] + xy*zk. 8
OR
(1) Explain the gradient of a scalar field. 7
(1)  State and explain Stoke's theorem. 7
" Write short answers : (Any four) 4
: : . A ol
(1) Find the magnitude of vector 2i +3j — 4k.
(2) Define — vector field.
(3) Write statement of divergence theorem.
(4) What is unit vector ?
(5) What is solenoidal vector ?
(6) Give two examples of scalar field.
(i)  Derive the differential equation for the longitudinal wave passing through a
: 5 il E
rod and show that velocity of this wave V = ‘[: [where E and p are
‘ ' P
Young modulus and density of the material ot rod respectively.] ‘ 10
(ii) The sound from a drill gives a noise level 90 dB at a point few metres away
from .it. What is the noise level due to 10 such drills are working
simultaneously ” 4
. OR
(i)  Explain the piezocleetric o-,ls‘ullutor method for the production of ultrasonic
waves with necessary diagram. it
(ii) Calculate the ﬁ',ulu'c-l»wxlt-(:'t:i\:“g:-‘ l’t"'ilﬂh;.|c0{rid oscillator circuit should be
tuned, so that a piez L L, e o y talsh thickness 0.1 ¢m vibrates in its .
fundamental mode to generate ultrasonic waves,
[where E = 80 7 107 pascal and p = 2054 kg/m*] A
3
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(b)  Write short answer : (Any four) i
(1) What is Magnetostriction ettect ?
(2)  Write tull form of SOHAR.
(3) Define : Transverse waves.
(4)  What is cavitation ?
(5)  What are ultrasonic waves ?
(6)  What is high pitch sound ?
(a) (1) State and explain Fermat’s principle. . 7
(i) Derive the equation of optical path ditference for the interference 1In ;
reflection region of thin film.
OR
(i)  Obtain the relation between object distance D,, image distance D, and
elements of system matrix, hence derive the expression for magnification. 9
(i)  Obtain the matrix tor refraction in paraxial optics. 5
(b) Write short answers : (Any three) : 3
(1) Define : Interference -
(2) Detine : Unit planes
(3) Write the matrix of linear motion in paraxial optics.
(4)  Write the use of Newtorn's ring. '
(5) What are Haidinger fringes ?
4. (a) (i) = With reference to laser, derive the relation between Einstein’s co-efficient. 8
(i1)  State and explain the main characteristics of Laser. 6
OR
(i)  Explain the working of He-Ne laser with necessary diagram. 10
(i) The upper and lower energy levels have energy 20.66 eV and 18.70 eV in
He-Ne lascr. Calculate the wave length corresponding to this laser light. 4
[where h = 6.62 x 10~ joule/sec., ¢ = 3 x 105 m/sec and e = 1.6 x 10~Y
coulomb]
(b)  Write short answers : (Any three) 3

(1) Define : Population inversion
(2) What is metastable state ? ’

(3)  Write any two uses of laser.
(4) . With reference.to laser, what is pumping ?
(5)  What is resonant cavity ?
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