ELEC 200 – Fall 2005
Midterm Examination

Points are represented as column vectors throughout.

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

Answer any 2 of questions 1, 2, 3 and any 2 of questions 4, 5, 6.

You have 45 minutes.            [60 marks, total]

1. [10 marks] The matrix, T, transforms the unit vectors in the x, y and z directions into (1,3,‑2,1)T, (‑1,2,‑1,1)T, and (4,‑2,3,1)T in homogeneous coordinates.  Find T.

2. [10 marks] The matrix, T, transforms the triangle Q into the triangle 
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   in 2D homogeneous

coordinates.  Find T.

3. In 2D homogeneous coordinates, let S be the shearing matrix that takes vertical lines into vertical lines and horizontal lines into lines at an angle of tan-1(a) to the x axis.  Let T be the matrix that scales horizontally by a factor of b and vertically by a factor of c.  Taking care to label all points,

a)
[5 marks] sketch the image of the unit square under the action of S T.

b)
[5 marks] sketch the image of the unit square under the action of T S.

4. [20 marks] Let P be any point in the the xy plane and let L be a line lying in the xy plane and passing through the origin at a positive angle , not greater than .  Show that reflecting P across the x axis and then reflecting the result across L is equivalent to rotating P about the origin by an angle of 2.

5. [20 marks] Using 2D homogeneous coordinates, write a MatLab function that accepts a 3 × 3 matrix that rotates by  and returns one that rotates by 2, which it constructs by the double-reflection method described in question 4.

6. [20 marks] Derive the perspective projection that looks at the point (a,b,c,1)T from the point (a,b,d,1)T.
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