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EE 311 Final Exam Fall 2011

December 13, 2010

Closed Text and Notes, No calculators

1) Be sure you have 14 pages and the additional pages of equations.

2) Write only on the question sheets. Show all your work. If you need more room for a particular
problem, use the reverse side of the same page.

3) Write neatly, if your writing is illegible then print.

5) This exam is worth 150 points.
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(9 pts) 1. Given the vectors A = 34, +4 a, and B =2a,+3 a, +2a,

(3 pts) a) Find a unit vector in the direction of A
Y
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(3 pts) b) Find A-B A
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(10 pts) 2. There is a charge of 1 C at (0, 1m, 0) and at (0, -1m, 0) as shown. Find E(x,0,0), the electric

field on the x-axis.
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(10 pts) 3. A conducting spherical shell of radius 1 m has a charge of —(;——C on it. If V(e0)=0, find V(1)

everywhere. € =1—qu
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(15 pts) 4. A capacitor consists of two co-centric hollow metal spheres. The radius of the inner sphere is 1m

and the radius of the outer sphere is 3m. The permittivity of the dielectric between the spheres
varies with position as €=r €, . Determine the capacitance.
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(9 pts) 5. A sheet current density of K=4a a, is flowing on the x = 0 plane, K=-2 —a, on the x = -

m
A .
Im plane and K=-2 - a, on the x = 1 m plane. Determine the magnetic field intensity

everywhere. = & /
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(6 pts) 6. A current of 10 A is flowing in the +z direction along the z axis . The value of @B edS overa

sphere of radius 1 m centered at the origin is,

O

(5pts) 7. A magnetlc material has 2x10% atoms/m each with a magnetic dipole moment of 2x10™ a,

Am . What is the value of M for this material, with appropriate units?
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(5 pts) 8. Two parallel wires carry currents in the same direction. The force experienced by one due to the
other is

A) parallel to the wires

erpendicular to the wires and attractive

C) perpendicular to the wires and repulsive

D) zero.
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(15 pts) 9. Find the inductance per unit length for a coaxial cable with inner conductor of radius a and
outer conductor of radius b. The dielectric between the conductors has permeability p, and

permittivity of 2¢, . .
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(15 pts) 10. Shown is a half ring that is a perfect conductor in the plane of the page. Shown is a solenoid

that is perpendicular to the page and through the plane of the page. The dots in the center of the
solenoid indicate the direction the magnetic flux is increasing due to an increasing current in the

solenoid resulting in a rate of change of magnetic flux out-of-the page of d—T= 10V . The dashed

lines indicate paths. For the paths shown find the following,
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(17 pts) 11. A transverse electromagnetic uniform plane wave is propagating in a non-magnetic dielectric.

The electric field associated with this wave is given by,

E=10!cos(gzt—x + 2n10't)a
m 10 ¥

(3 pts) a) What is the wavelength?
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(3 pts) b) What is the period? S .
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(3 pts) ¢) what is the velocity including direction.
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(15 pts) 12. The region z < O is free space and the region z > 0 is a lossly dielectric. The electric field is

E=15—\£cos(g£z - 6r10’t)a, - 1oxcos(gzt—z + 6rn10’t)a, for z<0
m 10 m 10

and
E=5Xe‘52 COS(ET—tZ - 3n107't)a, forz>0
m 10

(5 pts) What is the reflection coefficient?

[—': :__/__.(2—-:"-%"'
e >

(5 pts) What is the transmission coefficient?
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(5 pts) What is the skin depth in the lossy dielectric?
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(9 pts) 13. Draw the amplitude of the electric field with a standing wave ratio of

(Bpts)a)S=1
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(10 pts) 14. For the following electric field,

(5 pts) What is the wavelength?
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A= 10m

(5 pts) Find a unit vector in the direction of propagation.
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