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Instructions : (1) All the questions of Section — I carry equal marks.
(2) Write answers of any three questions from Section — I.

(3) Question 9 of Section — II is compulsory.

SECTION -1

1. (A) Derive the formula for growth of charge on capacitor in R.C. Series D.C.
Circuit. 7

(B) Draw the circuit diagram of half wave rectifier. Draw its input and output waves
and explain its working. 7

2. (A) Discuss the method to find unknown capacitance using Schering’s bridge. Derive
the necessary formula.

(B) Describe Wien Bridge to find frequency of a.c. balance.

3. (A) Obtain the differential form of Gauss’s law. Hence derive the Poisson’s equation. 7
(B) Prove that the average value of an electrostatic field over a sphere of volume V
~ qr
due to a point charge q lying within the sphere is (E) =— 3 ({/ . 7
0
4.  (A) Whatis electro-static energy of a system? Show that the value of this energy is 7
1l
=2 2.4V
i=1
(B) Derive an expression of electric field and potential due to a spherical shell with
uniform charge density. 7
5. (A) Whatis Plasma ? Explain the ambipolar diffusion and derive expression D, =2 D,. 7
1
(B) Discuss the recombination process in plasma and show that n oc e 7
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6. (A) Discuss Townsend’s criterion and Paschen’s law in brief.

(B) Explain in detail about specific characteristics of plasma.

7. (A) Write Q-equation for nuclear reaction and obtain its solution.
(B) In case of A —> B — C (stable element) transformation, derive the formula,

Ng = _ MmNy [e—lAt _ e Bt
A = ha

8. (A) Explain the method of carbon dating to determine the age of earth.

(B) Describe about the discovery of neutron particle in detail.

SECTION - 11
9.  Answers any eight questions from following :
(A) What is a rectifier circuit ?
(B) Write the equation of time constant for R - L circuit.
(C) How much energy is being stored in the capacitor when it is fully charged ?
(D) Write use of Maxwell’s bridge.
(E) What is a quadrupole ?
(F) Define electric dipole layers.
(G) Write down the Gauss’s law in integral form.
(H) Define electric flux.
(I)  What is Plasma diagnostics ?
(J)  Give SI unit of thermal conductivity of Plasma.
(K) Define Plasma.
(L) Write Einstein’s equation for plasma.
(M) Define activity of radioactive element.
(N) What is half life time of radioactive decay ?
(O) What is Ideal equilibrium for radioactive decay and growth process ?

(P) Give the mathematical relation between half life (T) and decay constant ().
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