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II B.Tech I Semester Supplementary Examinations,June 2010 ELECTROMAGNETIC THEORY Common to Electronics And Control Engineering, Electronics And Instrumentation Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ?????
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1. (a) Starting from the Wave equation in E field for perfect conducting medium, obtain the solution for the same. [6M]



(b) A large copper conductor µr = 1, εr = 1, σ = 5.87 × 106 mhos/m. supports a 10 GHz plane wave, compute α, β, η, λ and phase velocity of propagation. [10M]



or



2. For a plane wave, obliquely incident, under parallel polarization on a dielectric tan(θ1 −θ2 ) , what θ1 and angles of incidence and refraction. surface, show that EEri = tan((θ 1 +θ2 ) Where θ1 and θ2 are angles of incidence and refraction respectively. [16] [16M] 3. (a) What is meant by dielectric polarization. How is it effected by changing the dielectric material. [8M]



uW



(b) A parallel plate capacitor has its dielectric changed from εr1 =2 to εr2 =6. It is noted that the stored energy remains fixed. Examine the changes if any in V, C, D, E, Q. [8M] 4. (a) Show that in an electrostatic field, electric field intensity E and electrostatic potential V are related as E=−∇V. [8M]



nt



(b) Three equal positive charges are placed at the corners of an equilateral triangle with a side of ‘d’ meters. Determine the magnitude and direction of the electric field at the point bisecting each side of the equilateral triangle. [8M] 5. Derive a general expression for B at any point along the axis of a finite solenoid and sketch the variation of B from a point along the axis. Hence find the magnetic field intensity at its center and also for infinitely long solenoid cases. [16M]



Aj



6. (a) For a plane wave with E = 4 sin (2π ×107 t - 0.8 x)az V/m, determine the time average power carried by the wave. [8M] (b) Using Poynting theorem find the expression for power flow in a co axial cable. [8M]



7. (a) What are the transformer and motional electromotive forces (emfs) in the context of Faraday’s law ? [8M] (b) In a medium characterized by σ = 0, µ = µ0 , ε =ε0 and E = 20 sin (108 t βz ) ay V/m calculate β and H using Maxwell’s equations. [8M]
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8. (a) Freshly fallen snow has a loss tangent of 0.019 and relative permittivity of 1.13 at 2MHz. Calculate the loss per kilometer for a plane wave propagating in this medium. [8M] (b) A uniform plane wave is propagating through a non-magnetic medium. Determine the relative dielectric constant of the medium if [8M]
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i. The intrinsic impedance is 250 Ohms ii. The wave length at 8 GHz is 1.6 cm.
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1. Derive a general expression for B at any point along the axis of a finite solenoid and sketch the variation of B from a point along the axis. Hence find the magnetic field intensity at its center and also for infinitely long solenoid cases. [16M] 2. (a) What is meant by dielectric polarization. How is it effected by changing the dielectric material. [8M]



or



(b) A parallel plate capacitor has its dielectric changed from εr1 =2 to εr2 =6. It is noted that the stored energy remains fixed. Examine the changes if any in V, C, D, E, Q. [8M]



3. (a) What are the transformer and motional electromotive forces (emfs) in the context of Faraday’s law ? [8M]
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(b) In a medium characterized by σ = 0, µ = µ0 , ε =ε0 and E = 20 sin (108 t βz ) ay V/m calculate β and H using Maxwell’s equations. [8M] 4. (a) For a plane wave with E = 4 sin (2π ×107 t - 0.8 x)az V/m, determine the time average power carried by the wave. [8M] (b) Using Poynting theorem find the expression for power flow in a co axial cable. [8M] 5. (a) Show that in an electrostatic field, electric field intensity E and electrostatic potential V are related as E=−∇V. [8M]
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(b) Three equal positive charges are placed at the corners of an equilateral triangle with a side of ‘d’ meters. Determine the magnitude and direction of the electric field at the point bisecting each side of the equilateral triangle. [8M]
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6. (a) Freshly fallen snow has a loss tangent of 0.019 and relative permittivity of 1.13 at 2MHz. Calculate the loss per kilometer for a plane wave propagating in this medium. [8M] (b) A uniform plane wave is propagating through a non-magnetic medium. Determine the relative dielectric constant of the medium if [8M] i. The intrinsic impedance is 250 Ohms ii. The wave length at 8 GHz is 1.6 cm



7. For a plane wave, obliquely incident, under parallel polarization on a dielectric tan(θ1 −θ2 ) surface, show that EEri = tan((θ ,where θ1 and are angles of incidence and 1 +θ2 )



Where θ1 and θ2 are angles of incidence and refraction respectively. 3
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Code No: RR211002



RR



Set No. 4



8. (a) Starting from the Wave equation in E field for perfect conducting medium, obtain the solution for the same. [6M] (b) A large copper conductor µr = 1, εr = 1, σ = 5.87 × 106 mhos/m. supports a 10 GHz plane wave, compute α, β, η, λ and phase velocity of propagation. [10M]
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1. Derive a general expression for B at any point along the axis of a finite solenoid and sketch the variation of B from a point along the axis. Hence find the magnetic field intensity at its center and also for infinitely long solenoid cases. [16M] 2. (a) Freshly fallen snow has a loss tangent of 0.019 and relative permittivity of 1.13 at 2MHz. Calculate the loss per kilometer for a plane wave propagating in this medium. [8M]



or



(b) A uniform plane wave is propagating through a non-magnetic medium. Determine the relative dielectric constant of the medium if [8M]



i. The intrinsic impedance is 250 Ohms ii. The wave length at 8 GHz is 1.6 cm.



uW



3. (a) What are the transformer and motional electromotive forces (emfs) in the context of Faraday’s law ? [8M] (b) In a medium characterized by σ = 0, µ = µ0 , ε =ε0 and E = 20 sin (108 t βz ) ay V/m calculate β and H using Maxwell’s equations. [8M] 4. (a) For a plane wave with E = 4 sin (2π ×107 t - 0.8 x)az V/m, determine the time average power carried by the wave. [8M]
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(b) Using Poynting theorem find the expression for power flow in a co axial cable. [8M] 5. (a) Show that in an electrostatic field, electric field intensity E and electrostatic potential V are related as E=−∇V. [8M]
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(b) Three equal positive charges are placed at the corners of an equilateral triangle with a side of ‘d’ meters. Determine the magnitude and direction of the electric field at the point bisecting each side of the equilateral triangle. [8M]



6. (a) Starting from the Wave equation in E field for perfect conducting medium, obtain the solution for the same. [6M] (b) A large copper conductor µr = 1, εr = 1, σ = 5.87 × 106 mhos/m. supports a 10 GHz plane wave, compute α, β, η, λ and phase velocity of propagation. [10M]



7. (a) What is meant by dielectric polarization. How is it effected by changing the dielectric material. [8M] 5
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(b) A parallel plate capacitor has its dielectric changed from εr1 =2 to εr2 =6. It is noted that the stored energy remains fixed. Examine the changes if any in V, C, D, E, Q. [8M]
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8. For a plane wave, obliquely incident, under parallel polarization on a dielectric tan(θ1 −θ2 ) , what θ1 and angles of incidence and refraction. surface, show that EEri = tan((θ 1 +θ2 ) [16M] Where θ1 and θ2 are angles of incidence and refraction respectively. [16]
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1. (a) Show that in an electrostatic field, electric field intensity E and electrostatic potential V are related as E=−∇V. [8M]



(b) Three equal positive charges are placed at the corners of an equilateral triangle with a side of ‘d’ meters. Determine the magnitude and direction of the electric field at the point bisecting each side of the equilateral triangle. [8M]



or



2. For a plane wave, obliquely incident, under parallel polarization on a dielectric tan(θ1 −θ2 ) , what θ1 and angles of incidence and refraction. surface, show that EEri = tan((θ 1 +θ2 ) [16M] Where θ1 and θ2 are angles of incidence and refraction respectively. [16] 3. (a) What is meant by dielectric polarization. How is it effected by changing the dielectric material. [8M]
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(b) A parallel plate capacitor has its dielectric changed from εr1 =2 to εr2 =6. It is noted that the stored energy remains fixed. Examine the changes if any in V, C, D, E, Q. [8M] 4. (a) For a plane wave with E = 4 sin (2π ×107 t - 0.8 x)az V/m, determine the time average power carried by the wave. [8M] (b) Using Poynting theorem find the expression for power flow in a co axial cable. [8M]



nt



5. (a) Freshly fallen snow has a loss tangent of 0.019 and relative permittivity of 1.13 at 2MHz. Calculate the loss per kilometer for a plane wave propagating in this medium. [8M] (b) A uniform plane wave is propagating through a non-magnetic medium. Determine the relative dielectric constant of the medium if [8M]
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i. The intrinsic impedance is 250 Ohms ii. The wave length at 8 GHz is 1.6 cm.



6. (a) Starting from the Wave equation in E field for perfect conducting medium, obtain the solution for the same. [6M] (b) A large copper conductor µr = 1, εr = 1, σ = 5.87 × 106 mhos/m. supports a 10 GHz plane wave, compute α, β, η, λ and phase velocity of propagation. [10M]
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7. Derive a general expression for B at any point along the axis of a finite solenoid and sketch the variation of B from a point along the axis. Hence find the magnetic field intensity at its center and also for infinitely long solenoid cases. [16M] 8. (a) What are the transformer and motional electromotive forces (emfs) in the context of Faraday’s law ? [8M]
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(b) In a medium characterized by σ = 0, µ = µ0 , ε =ε0 and E = 20 sin (108 t βz ) ay V/m calculate β and H using Maxwell’s equations. [8M]
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Vapour pressure in mm Hg. 200 400 760 1520. T emperature0C for ethanol. 48.4 62.5 78.4 97.5. T emperature0C for methanol 34.8 49.9 64.7. 84. 3. AjntuWorld.
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