ELEC 200 – Fall 2006
Midterm Examination

Points are represented as column vectors throughout.

A single-page formula sheet is permitted; calculators are not.

Answer all questions.     You have 45 minutes.     [60 marks, total]

1. a) [12 marks] Let P be the plane passing through the point [4,3,2,1]T and normal to vector [2,3,4,1]T.  Derive a matrix, M, which transforms P so that it is parallel to the yz plane and still passes through [4,3,2,1]T.  Express M as a product of elementary transformations.

b) [8 marks] Draw one or two diagrams showing the derivation of M.

2. a) [5 marks] Describe in words the action of the matrix, T, where
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b) [5 marks] Express T as a product of elementary transformations.

3. a) [5 marks] Given a quadrilateral, ABCD, lying in the xy plane as shown below, derive the transformation matrix, T, that transforms ABCD into A'B'C'D' and express T as a product of elementary transformations.
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b) [5 marks] Assuming the gridlines in the above figure have unit spacing, calculate the matrix, T, numerically.

4. [20 marks] Using 3D homogeneous coordinates, write a MatLab function that takes no parameters and returns a 4 × 4 matrix that transforms the the line from [1,0,0,1]T to [0,1,0,1]T into the line from the origin to [1,1,1,1]T.
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