Problem 1

(a} (5 points} Find the interval of convergence for the series
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{b) (5 points) Let x = [ 1 ] and y = { 3 ] What is the orthogonal
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projection of x onto y7
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Problem 2

(a) (5 points) Expand f{z) = 2*sin(2z) in powers of . What is the 99
derivative of f at 07

{b) (5 points) Prove that

n

1 o0
dt =
/0 cos(? E 4n 1)

Hint: Use integration of power series to write cos(tg)dt as a power series
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and then plug in the appropriate value for x.
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Problem 3

Let f:R? — R? be a linear transformation given by
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(a) (2 points) Write down the matrix of f.
(b)

(5 points) Use (a) to write down the transformation f o fo f.

(c) (3 points) Ts / invertible? If so, find its inverse. |
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Problem 4

‘Consider the matrices

and

(a) (5 points) Compute (AB)q ;1 — (B
trix products AB and B'A.

(b) (5 points) Ts it possible to add the matrices B* and B*A? If so, write
down their sum.
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