B.Sc. Sem - III

Physics Paper -302 ( Code ' 3380 /4138

(Complex variable, Electrostatics, Electr1c1ty)
Total Marks:70
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B.6e S 0

English version
Instructions: coder 3383 [ Te—
1) Symbols have their usual meaning.
2) Figures on the right indicate total marks of the questions.

Q.1 (a) Derive Cauchy—intergral formula for function (14)
(n) _ 1 f(z)
f (Z ) é(z z )Tt+'l
OR
Q.1 (a} Explain Cauchy integral theorem for SCR and MCR (08)
(b) convert polar form into complex form. (06)

(1) Z =v2e "™/
(2) Z =6~ /-
(3)Z =3¢z

Q.2(a) Write Poisson’s equation for homogeneous isotropic (10)
dielectric medium and derive Laplace equation from it.
(b) Explain Electrical images. (04)
OR
Q.2(a) Describe types of capacitors and write uses of capacitors. (10)
1 -7
(b) (1) Prove that ¥ (3) = =7 (04)
(2) Find curl of A = x;zj
Q.3(a)Explain Hall effect. (10)
{b) A galvanometer coil of 100 turns and 2 cm square area (04)

Has a moment of inertia 2 gmcm?and period of vibration

20 secs. Find the current sensitivity of the galvanometer.

Here the intensity of magnectic field is 2000 oersteds.
OR



Q.3(a) Explain Ballistic galvanometer. Obtain necessary equation (11)

For it.
(b) A copper strip 2 cm wide and 1 mm thick is placed in a (03)

Magnetic field of magnitude 1.5 webers/metre”.If a current
Of 100 ampere is set up in the strip in a direction perpendicular
To the applied magnetic field. Then calculate the Hall potential
Difference across the strip . given the number of electrons per
Cubic metre= 9.4 x 10%* metre3 .

Q.4(a) (1) if a = cos@ + isind, prove that (08)

L+a+a®=(1+2cos8)(cosh + isind).

(2) if z = cos@ + isind prove that %J_r—j = icot 9/2

(b} (1) If a® + b2 +c? =1and b+ ic = (1 + a)z,prove  (06)
that at+ib  1+iz
T T

(2)fx +iy = a_}'_ prove that (x* + y2)(a® + b?) = 1

+ib’
OR | .
Q.4(a) Write a note on wattmeter. (10)
(b) what is galvanometer. discuss its different types (04)
Q.5(a) Explain principle construction and working of moving (10)
coil galvanometer
(b) Explain over damping and critical damping (04)
OR
Q.5(a) Derive an expression for capacity of cylindrical and (10)
spherical capacitor.
(b) Calculate the capacitance of a cylindrical capacitor if the (04)

radii of the inner and outer cylinders are 2x 10~3m and
8% 107 3m the outer cylinder being earthed and the inner
cylinder is given a positive charge the relatjve permittivity
of the dielectric medium between the cylinder is 5 and the
length of the cylinder is 6m .



