1. (10 pts) In R3, find the projection of a vector ¥ = |:’UQ

plane z — 2y + 6z = 0.
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Let T be the reflection about y = . What is the matrix for the linear
transformation 7" under the basis B?

5 ,] fetlecUen  dbont
Slia] ey

0o

2. (10 pts) Let B = {@1, 72} be a basis for R?, where 7; =
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3. (10 pts) Consider vectors U7 = , and Uy = 5| in R*. Assume

8
V = span{#1, 72}. Find an orthonormal basis for V.
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4. (10 pts) Compute the determinant of the matrix

4 10 0 O
1.2 0 O
2 5 10 2
8 20 33 15
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5. (10 pts) Fit a linear function of the form f(t) = co + cit to the data
points (0, 3), (1,3), (1,6) using Least-Squares.
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cos(m/6) o = — cos(7/6)
sin(r/6)|’ 2~ | sin(n/6)
form a basis for R2. See Figure 1 for an illustration. Denote the

6. (bonus 10 pts) The two vectors 77 = [

basis by B = {1, T»}. Assume the vector 4] € R? has coordinates [g}

under the basis B, formally written as [41]g = [g} . Rotate i counter-
clockwise by 27/3 and obtain another vector @;. What is [u2]?
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Figure 1: Illustration g
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