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Derive an expression for the growth of charge on Capacitor in RC series DC
circuit.

Explain the method to find unknown inductance using Maxwell’s bridge. Derive
the necessary formula.

OR

Draw the circuit diagram of half wave rectifier. Draw its input and output waves

and explain its working.

Explain Wien Bridge to find frequency of A.C.

Derive an equation for the electric field in the region between two oppositely

charged concentric spheres.

Discuss in detail about electrostatic energy and hence derive the equation
l v
W= 2 quv(ri)
i=1

OR

Prove that the average value of electric field due to electric charge q placed in a

Qry

sphere of volume V is <E >= 3oV

Derive an equation for the electrostatic energy for a system of N charges.
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3. (A) Define plasma and list the different characteristics of plasma. 7

(B) Explain the ambipolar diffusion and derive expression D, =2 D. 7
OR
3. (A) Discuss electric discharge in gases and explain different portions of a qualitative
curve of voltage (V) — current (I). 7
(B) Explain diffusion co-efficient and mobility and derive relation between them. 7
4. (A) Incase of A—> B — C (stable element) transformation, derive the formula, 7
Ng = Mi [e"“At — e"‘Bt]
Ag —Aha

(B) Discuss the terms Ideal equilibrium and Secular equilibrium in radioactive decay. 7

OR
4.  (A) Explain the method of carbon dating to determine the age of earth. 7
(B) What is Q-equation ? Obtain its standard form. 7
5. Do as directed. (Any seven. Each question carries two marks.) 14

(1) Plot the variation of q (electric charge) vs. t (time) for charging and discharging of
capacitor.

(2) Write at least one use of Schering bridge and Hay bridge.

(3) Write two differences between full wave rectifier and half wave rectifier.
(4) Write differential form of Gauss’s law.

(5) Define electrostatic potential and electric flux.

(6) Write Poisson’s equation and label each term of it.

(7) What do you mean by Debye length (L) in plasma ?

(8) State Paschen’s law.

(9) Write Townsend’s criterion for plasma and label each term of it.

(10) What do you mean by nuclear process ?

(11) Give the relation between half life time and decay constant.

(12) Define Pick-up reaction and Stripping reaction for radio activity.
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