
ELEC-E4130 Electromagnetic fields 

Answer all questions on the provided separate answer sheets. No calculators or own pa 
pers are allowed. Submit at least one answer sheet with your name and student number. 
All answer sheets must be returned, including sketches and empty ones. You can keep 
this question sheet. 

1. Answer the following briefly (2 points each). Verbal explanations are preferred. 
(a) State Stokes' theorem in words. 

(b) Discuss the advantages of using vector phasors in electromagnetics. 
() Describe the physical interpretation of the Poynting vector. What is the SI unit of 

this vector? 

(d) Define Brewster angle. When does it exist at an interface of two non-magnetic 
media? 

2. Starting from Maxwell's equations and the constitutive relations of free space 

I, = 

VxE = -
OB 

derive expressions for: 

(a) The electric field E of a static point source q at the origin. (4 points) 

E, -ay + E e-iê1 (x+2) N2, 

(b) The magnetic field H of a static current I along the z axis in the positive direction. 
(4 points) 

3. A uniform plane wave of angular frequency w is incident on a prefectly conducting boundary at z = 0. That is, medium 1(z < 0) is air and medium 2 (z > 0) is a perfect 
conductor. The incident electric field in medium 1 is given by the vector phasor 

where Eo is a positive constant with unit V/m. 
V2 

Vector identities from the back cover of Cheng's book: 

A·BxC =BCxA =C.AXB 
Ax (B >x C) = B (A · C) -C(A · B) 

V (yV) = uV + VVy 
V (yA) = rV A+A. Vy 
Vx (yA) = r xA+ (Vå) xA 

Plane waves: 

V-jk, k= W/uE = 

Y = + jB = w/MEc, A = 

(a) Determine the angle of incidence and polarization of the incident wave. (2 points) 
(b) Determine the vector phasor of the reflected electic field and describe the polar 

ization of the reflected field. (6 points) 
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Other useful formulas 

Coordinate transformations 
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