Problem 1. 10pts.

Determine whether the following statements are true or false. If the statement is true,
write T in the box provided under the statement. If the statement is false, write F in
the box provided under the statement. Do not write “true” or “false”.

(a) If matrix A is in reduced row-echelon form, then at least one of the entries in each

column must be 1.
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) Consider an n x m matrix A. Can you transform rref(A4) into A by a sequence of
elementary row operations?
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(c) The formula (A?)
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1 = (A71)? holds for all invertible matrices A.
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(d) If A? = I,, then matrix A must be either I, or —15.
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(e) If A and B are n x n matrices, and vector v is in the kernel of both A and B, then
o must be in the kernel of matrix AB as well.
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Problem 2. 15pts.
Find all solutions of the linear system

r+2y+3z=a
z+3y+8z=>
r+2y+2z=c

where a, b, ¢ are arbitrary constants.
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Problem 3. 15pts.
Determine whether the vector
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is a linear combination of the vectors
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Problem 4. ; opts.

Find the matrix of the linear transformation from R3 to R3 given by a rotation about
the y-axis through an angle 6, counterclockwise as viewed from the positive y-axis.

s 5" T(3)

/’é; fb

T[] rey [ we)[ o

—{i{ne

\’(
[
— 2
L
_?
(‘\
@
& -
=
w(bb
~r
\




Problem 5. 15pts.
Decide whether the matrix
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Problem 6. 15p1s. e transformation in
Describe, ge‘zmetrically and algebraically, the image and kernel 02 l,hc_ I.gm;n S
R? given by the orthogonal projection onto the plane x + 2y + 3z = 0.
T find a basis of the image and a basis of the kernel.
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Problem 7. 15pts.
Find a basis B of R? such that
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