
ECE 329 Tutorial 1 

(2019/08/29) 

Problem 1: 

Consider three uniform 3-D vector fields: 𝑨 = Ax�̂� + Ay�̂� + Az�̂�, 𝑩 = Bx�̂� + By�̂� +

Bz�̂� and 𝑪 = Cx�̂� + Cy�̂� + Cz�̂�. In Cartesian coordinate, calculate in terms of each 

components of 𝑨, 𝑩, and 𝑪: 
(a) The vector 𝑫 = 𝑨 + 𝑩 
(b) The vector 𝑨 + 𝑩 − 𝟐𝑪 
(c) The magnitude of vector calculated in part(b) 
(d) The unit vector along the direction of vector calculated in part(b) 
(e) The dot product 𝑨 ∙ 𝑩 
(f) The cross product 𝑩 × 𝑪 

 

Problem 2: 

In a stationary lab frame, we want to calculate the local electric field and magnetic 
field (which are both assumed to be static) at position 𝒓 = 𝒓0, with a test charge q 
(which is known). Suppose we can manipulate the relative velocity of the test charge 
with respect to the lab frame at will on position 𝒓 = 𝒓0, and we can always measure 
the Lorentz force exerted on the test charge given a velocity of the test charge q. 
Some one conducted three experiments, and collected the force-velocity data pair 
from each of the three: 

𝑭1 = 4�̂�, 𝑭2 = 𝟎, 𝑭3 = 2�̂� 

𝒗1 = 𝟎, 𝒗2 = 𝟐�̂�, 𝒗3 = −�̂� 

All the quantities are given in SI unit. Calculate the local electric field 𝑬(𝒓 = 𝒓𝒐) and 
local magnetic field 𝑩(𝒓 = 𝒓𝒐). 
 

Problem 3: 

Assume an unit cube, with vertices at (x,y,z) = (0,0,0) and (1,1,1), is placed in a 

background surface current density vector field 𝑱(𝒓) = z2(�̂� + �̂� + �̂�) 𝐴
𝑚2. Calculate 

the total current flux out of the closed volume of the unit cube, expressed as: 

𝐹𝑙𝑢𝑥 = ∯ 𝑱(𝒓) ∙ d𝑨 



Problem 4: 

Given the points P at (0,-4,0), Q at (0,0,5), R at (1,0,0) and S at (0,5,0), find: 
(a) The vector 𝑨 pointing from P to Q 
(b) The vector 𝑩 pointing from R to S 
(c) The direction of 𝑨 + 𝑩, as an unit vector 

 

Problem 5: 

Suppose there are two point charges Q𝟏 and Q𝟐 located at (0,0,4) and (0,4,0), 
respectively. Find the Coulomb force exerted on charge Q𝟐 by charge Q𝟏. 
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