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PHYSICS
Course ID: 22414 Course Code: SH/PHS/203/GE-2
Course Title: Electromagnetism and Thermal Physics (GE T2)

Time: 1 Hour 15 Minutes Full Marks: 25

The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable
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Section-1
1. Answer any five questions: 1x5=5
(ACHICAT BB AT T& WS
(a) Obtain the dimension of permeability of vacuum( ).
MV (ST (GWTOT (11,) IINTET T AT |

(b) Show that no work is done by magnetic force on the charged particle.

MAS (T NNIS FNF G ATS §FF I (FI I I A7 |
(c) Comment about the nature of B field from the relation V.5 = 0.

V. B = 057 (A(F B CHAF AFO ST 7T |
(d) What do you mean by macroscopic and microscopic system?
TTFHNF 8 WR(PFHNHP ©F IACS BT (AN |

(e) Under which condition a thermodynamic process can be called reversible?
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(f) Write Planck’s law of blackbody.
FHIB TIPS AT JAfd (@14 |

(9) Define degrees of freedom.
FIRI~O! W& S$al 718 |
(h) Write the names of two particles which obey Fermi Dirac statistics.

I ST AU ©F (NN 5T JIFN FLOT SN I 74 |

Section-11
2. Answer any two questions: 5 x2=10

CICRICAT {5 AT TS WIS:

a) Define magnetic induction field. Using Biot-Savart’s Law find the magnetic field due to an
infinite straight wire carrying current.

(BT ST CHLEF ST/ WS | AN -STSI6 F I FE SO A2 WA R 2 AR G
GIEF CFg RefT T | [1+4]

b) State second law of Thermodynamics. What do you mean by entropy of a system? Establish
the relation between C, and C..

T NS ST ST (7Y | (PN STHAI ANG IACS B (AN |
Cp «R2 Cy N ST ARG ST | [1+1+3]

c) Write down Maxwell’s electromagnetic field equation. Show that electromagnetic waves are
transverse in nature. TTHSTITR ©fGS FTIRIT (Fd T=AFS STRFAN @ (74 | (U418 (T S

BN oF% fox(F oFfed |
[2+3]
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d) Explain the term “emissive power” and “absorptive power. State Kirchhoff’s law for thermal
radiation. What is Stefan-Boltzmann law?
T AT, « RAFIT 5FT01 » 78+ NI 5FoT » | SN KT TS [FACHEA 7o [ I |

BTN [AEAGUIAR Jaft 2 [1+1+2+1]
Section-I11

3. Answer any one question: 10x1=10

(AT JFO AN GBS AS;

a) (i) Define coefficient of self-inductance. Write its Sl unit.

T SACHI RIS | S| IFFO AT |
(ii) Calculate coefficient of self- induction of a long solenoid of length “I”, number of turns “N”
and radius “r”.

“ T IF, “N” NP SR TF 3% I T A AN T @=rF [y e |

(iii) Consider a solenoid with 500 turns which are wound on an iron core whose relative
permeability is 800. The length of the solenoid is 40 cm and the radius is 3 cm. The change in
current is from 0 to 3A. Calculate the average emf induced for this change in the current for time
0.4 second.

42T AF 500 NS TN Y& ATV (ET1R NGSH WCAFF (BIFF (Gl 800. SEANCIGH TS 40
cm 938 TN 3 cm | 0 (AT 3A SRTRATAT AFISH A1 =4 | 0.4 (NFS SN K AARNAT ARG
G SO SfGEEAF I fNefS HAT |

(iv) What are eddy currents? Name any two applications where eddy currents are used to
advantage.
Y 2Rz F 2 76 ATITHR NIN (74 (TN Y 2472 AT ZOAR G FI |

[1+1+3+3+1+1]

b) (i) Explain Carnot cycle on a P-V diagram for an ideal gas. Derive an expression for the work
done in a cycle of operation and calculate its efficiency.

P-V SI55 6 QI_T S SITTTR Gy FICAT 5 (F L AT JBT6 HLEPA Gy POFICII IR
fRof ST 938 FeT RO BT |

(if) Write down Bose-Einstein distribution law and explains.

QST - SIRTBIRAF I76 @10 (1Y G LN AT | [3+4+1+2]
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