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PHYSICS - MDC 

Paper : CC-2 

(Basic Physics - II) 
Full Marks : 75 

Candidates are required to give their answers in their own words 
as far as practicable. 
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1. Answer any five questions: 

(3) 

[English Version] 
The figures in the margin indicate full marks. 

(a) State Coulomb's Law. Define dielectric constant 

(d) Prove that 

(c) Explain Ampere's Circuital theorem. 

(b) What is an equipotential surface? Show that a line of force and an equipotential surface must be mutually at right angle to each other. 
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(e) Write down the basic postulates of kinetic theory of an ideal gas. 
() Explain first law of thermodynamics. 

Where, J = Current density and p = volume charge density. 

(g) What do you mean by reversible and irreversible process? 
(h) State Kelvin-Plank and Clausius statements for the second law of thermodynamics. 

Answer five questions, taking at least one question from each Group. 

Group- A 

9+8++9 

3x5 

2. (a) State Gauss's law of electrostatics and use it to find the intensity of electric field outside of a 
uniformly charged sphere. 

(b) What is electric dipole-moment? Calculate electric potential at any point (r, 0) due to an electric 
dipole. (2+4)+(2+4) 

(b) Is there any work done by a magnetic field on a moving charged particle? Explain. 
(c) F=gvxB)=0. What does this indicate? (symbols have their usual meanings.) 

(d) State Ampere's Circuital law. 

3. (a) Define Lorentz force acting on a moving charged particle. Derive an expression for the force acting 
on a small current clement placed in a uniform magnetic field. 

(2+3)+3+2+2 
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4. (a) State Biot-Savart law. Using Biot-Savart law, find out the intensity of magnetic field at a point on 
the axis of a circular coil carrying current. 

(4) 

(b) Define Capacitance of a capacitor. Calculate the capacitance of a parallel plate capacitor. 

5. (a) State zeroth law of thermodynamics. 

Group B 

(b) Find the relation between molar specific heats Cp and Cy for an ideal gas. 
(c) Deduce the expression of work done for one mole of an ideal gas during adiabatic process. (d) One mole of an ideal gas is allowed to expand isothermally until its volume is doubled. It is then brought to its initial volume adiabatically. Calculate the work done in both cases. 2+3+3+4 

6. (a) Write the Maxwell's velocity distribution equation, mentioning each and every term. 
(b) Plot the Maxwell's velocity distribution function for a certain gas at a certain temperature. What will happen if the temperature of the gas increases? 
(c) Define the average speed(Cmv) and root-mean-square speed (Crs) for a gas. 
(d) What are meant by microscopic and macroscopic state variables? 

(2+4)+(2+4) 

7. (a) What do you mean by exact differential? Give two examples of it from thermodynamics. The amount of heat absorbed dQ in a thermodynamic system is not a perfect differential. Explain. 

(c) State the third law of Thermodynamics. 

(b) Prove that slope of an adiabatic through a point in a P-V diagram is y times the slope of an isothermal curve through the same point where, y=(Cp/ C). 

2+(2+2)+(2+2)+2 

(c) Explain why the temperature of an ideal gas decreases during adiabatic volume expansion. 

9. (a) Show that for irreversible changes entropy always increase. 

8. (a) Describe, in brief, the different processes in a Carnot's engine and calculate its efficiency. (b) A Carnot's engine works between two sources at 127°C and 27°C. In a complete cycle it rejects 1260 Joule of heat. How much work is obtained in a complete cycle? 

(c) State the second law of Thermodynamics in terms of Entropy. 

(2+2+2)+3+3 

(3+4)+3+2 

(b) Calculate the change in entropy when 786g of water at 27°C is mixed with 275 g of water at 86°C. Take specific heat capacity of water as 1 cal g'K-!, 

(d) Find the change in entropy of one mole of an ideal gas that expands isothermally from an initial volume V, to a final volume V,. 3+4+2+3 



{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

