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1. (a) Show that the matrix ( ) is orthogonal.
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(b) Suppose that a> + 5 = 1. Show that the matrix (g _ba) is orthogonal.
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(¢} (Try at home:) Show that all orthogonal 2 x 2 matrices are of the form (a) or (b). Hence
all orthogonal transformations R? — R? are rotations and reflections,



2. For each of the following statements, determine whether it is always, sometimes or never true.

(a) Let A be an orthogonal matrix. Then det(A) = 1.
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(b) Let A be a2 x 3 matrix. Then A” A is orthogonal.
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(c) Let T : R" — R” be a linear transformation. If the angle between vectors ¥ and ¥ is 0,
then the angle between 7'(X) and T'(¥) is 9.

ALW_«-:)S Let 0 ke hue onqle behoeen T(R) ond T(F)-

Thea
TE)TEY . X9 - s O
ol i) o T
Ljo-f*\'wjmal}":]

= (.P=9 sine O< € ¢,

Continued on next page. . .



(d) Suppose det(A) = 1. Then A is orthogonal.
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(e) Let T : R3 — R be a linear transformation such that
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Then T is orthogonal.
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(a) Find an orthonormal basis of the plane V in R? described by the equation 2x+y—3z=0.
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(b) Find the matrix of orthogonal projection onto V.
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