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.Sc. Honours/Programme 2nd Semester Examination, 2019

PHSHGEC02T/PHSGCORO02T-PHYSICS (GE2/DSC2)

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest
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1 8 Answer any fen questions from the following: 2x10=20
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(a) Show that Vx7 =0, where ?=xf+ﬁ'+zl€.
AN @, Vx7 =0, @ 7 =xi +y]+2k.

(b) Write Stokes’s theorem in vector.
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(¢) Calculate electric field E at the point (2, 1, 2) for a given potential,
#(x, y, 2)=3x+4y—z.

#(x, v, 2)=3x+4y—z T, (2, 1, 2) Roqre ofte ctem ey E R am
(d) Why does a soap bubble expand upon electrification?
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(¢) A magnetic substance is placed within a magnetic field of magnetic intensity
1000 Am™'. Then the magnetic field (B) of the substance become 2 Wbm ™.
Determine the magnetic permeability and relative magnetic permeability of the
substance.
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(f) Compare the magnetic susceptibilities of Dia-, Para- and Ferro-magnetic
substances.
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(g) What do you mean by ‘Displacement Current’? What is its significance?
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(h) Write the physical significance of Maxwell’s 2nd law of electromagnetic theory.
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(i) What is eddy current? Give an use of it.
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(j) State Lenz’s law.
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(k) Define Tesla. State the relation between Tesla and Gauss.
(B RGN WG | 91T @ GHAR W0y 7= e |

(1) What is Curie Law?
IR

(m) Calculate the magnetic moment of a current carrying loop of radius 1 cm for a
current of 2 A flowing through the loop.
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(n) What is the impedance of an series LCR circuit? In which condition the value of
it will be minimum?
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2. (a) State Gauss’s law of electrostatic and hence establish Coulomb’s law.
Fzefbe -7 wee SISrR @ Rge Fa 1R €3 QTS FarE 7@l af et Fwt

(b) What is an electric dipole? Obtain an expression for the electric potential at a
point (r, 8) in free space due to an electric dipole.
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3. (a) Write Ampere’s Circuital Law.
wferiaR Rt S e

(b) Define magnetic susceptibility and magnetic permeability. Write the relation
between them.
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Calculate the current through the 30 Q resistance in the above circuit.
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4. (a) Write Maxwell’s equations of electromagnetic theory.

(b)

5.
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From which equation it can be shown that magnetic line of force is bound and
electric line of force is free.
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Magnetic permeability of a material is 2x10~ Wb/A. Calculate the intensity of
magnetisation if it is placed in a magnetic field of H=2i-j+3k A/m.
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Find the force per unit length between two parallel infinite long straight wires
carrying currents /; and I, separated by a distance d and placed in air.
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State Biot-Savart law of magnetostatics. Use this law to find out the magnetic
field (B) at the centre of a conducting circular loop of radius R, carrying a
current /.
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Establish the differential form of Gauss’s law in electrostatics. Establish
Poisson’s equation from it.
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A charged particle (g =3.2x 107" C) having velocity (3? - 4]") ms is made to
pass through a magnetic field B=2i+3] tesla. Calculate the Lorentz force
experienced by the charged particle.

a3l wifEe I (A g =3.2x107°C), (3 —4]) e, B=2i+3] tesla
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