ECE4390 Lab 2 Quiz

Determine the node voltages for the circuit below in the frequency-domain at 30kHz. This question may

only be done using MATLAB, your MNA program, by hand or any combination of the above. Full marks
will be given for a correct final answer. 1f your answer is incorrect then part-marks will be awarded for any

relevant work shown.
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ECE4390 Lab 3 Quiz

Referring to class noles and using Matlab is permiited during this qutiz.

Consider the 1-D Laplace equation V2®(x) = 0 with purely Dirichlet boundary condilions.

a) Draw the domain with finite difference grid points for z € [0...2], Ar = 0.5 and with boundary conditions
$(0} = 0 and ¢(2) = 2. Label any axes depicted. Using a central diference approximation to Laplace’s
equaltion, give the matrix equation representing this boundary value problem in the form Ap =5

b) Assume that the SOR method is used to solve the matrix equation determined in {a). Show that this
method will converge to a solulion for an over-relaxation factor of w = 1.2,

¢) Now assume that the true solution Lo the malrix equaiion from (a}is ¢ = ]0.5 1.0 1.5|7. If the initial guess
was chosen Lo be g?ﬂ = [111)7, what is the error vector for the tomputed solution using the Gauss-Seidel
method at iteralion k& = 207 (The error vector is defined as ¢* = @~ Q*)
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ECE4390 Lab 4 Quiz

Suppose that the solution o a 2D Poisson equation (V2®(z, y) = f(z,y)) is to be computed using the Finite
Element Method for a particular domain discretization. The triangle displayed below is element number 13
from the domain mesh. Tts global node numbers are in boldface, its local node numbers are circled, its node
coordinates are in round brackets and it's area is 7.5cm?.

1. Suppose that the local matrix equation lor this element is of the form S(la}f = 1_1(13). If the right-hand
side of the Poisson equation is set to f(z,y) = 3, give the local stiffness matrix, 5%, and local right-hand
side, Q(“), for this element.

2. Where will the values of S0% and 57 be added into the global stiffness matrix and global right-hand
side? Give your answer in [row,calumn| format.
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ECE4390 Lab 5 Quiz

Write the update equation for the H. component of the leap-frog scheme for EM-field propagation in two
dimensions (Transverse Electric to z case). Use the given computational molecule below and use a center-
difference approximation for the derivatives. Tt can be assumed that the propagation medium is free-space,
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