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Problem 1. (25 points)

(a) (10 points) Let A be a square and invertible matrix. Show that
(AT)—I — (A_I)T.
(b) (15 points) Find the inverse of the matrix
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Problem 2. (25 points)

(a) (10 points) Find the matrix of the linear transformation that first projects a vector
v € R? on the line y = z, then rotates it counterclockwise by a 7/4 angle, and then scales it
by a factor k > 0.

(b) (15 points) Let w be a vector on a line L in R? that passes through the origin. Consider
the proj;(v) which is the projection of another vector v € R? onto L. Finally let A be the
2 x 2 matrix whose columns are the vectors w and proj,(v). Is A invertible? Justify your
answer.
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Problem 3. (25 points)

(a) (10 points) Find the matrix of the linear transformation 7 : R? — R? with the property

3 9 1 2
r([i)= (B =[]
(b) (15 points) Let A be a given 3 x 3 matrix, and v be a given vector in R3. Is the
following transformation F : R® — R? that is given by

F(y) =v x y+ Ay for all y € R?,
where t
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Problem 4. (25 points)
(a) (15 points) Let A be a 1000 x 1000 matrix with rows v;, 1 < j < 1000 such that

V10 = —7’0501 + 36v734.

Is A invertible? Justify your answer.
(b) (10 points) Let A be an n x n matrix that is not the 0 matrix such that

A2 =0.

Show that A cannot be invertible. In the case of n = 2 give an example of such a matrix.
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