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SOLUTIONS

225 MIDTERM 2, SPRING 2007

TUESDAY, APRIL 3

(1) (8 points) Is the following set of three vectors linearly inde- |

pendent?
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Yes

(2) (12 points)

(a) Write down the matrix A that describes a counter-clockwise
rotation of the plane around the origin around the angle 6.
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(b) From a geometric point of view, what is A%?
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(c) Is A an orthogonal matrix?
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(3) (18 points) True or false:

(a) b is in the column space of A if and only if b is a linear
combination of the column vectors of A.

Hue (-\Qm\- TR ¥} dla&u,.'v(»c’pk % Ko column srnu)

(b) Az = b has a solution if and only if b is in the column space
of A.

f'\'qu

(c) 0 is always a solution of Az = b.

_fa.&st’-:c‘f b 0 , dCew A-0 -+b

(d) 0 is always in the column space of A.
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(e) z is a solution of Az = b if and only if z is in the column

space of A.
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(f) Two vectors always span a plane.
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(4) (8 points) What is the inverse of the matrix
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(5) (16 points) Compute the projection‘of ( _i

spanned by ( _l’ )
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) onto the line

Compute the reflection of ( a

N

) at the line spanned by
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(6) (8 points) What is the matrix for the projection onto the line

spanned by < _é )'.7
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(7) (16 points) What are the determinants of

(a) a rotation around the origin

4 (premtbes MSQ“' diltanaes £ oviguhatlion )
(b) a reflection of the plane at a line through the origin
4 (prewve °"5£‘” £ dindauces, revates olaatod G )
(c) the projection of the plane onto a line through the origin
o (3%\*\&: \

(d) the linear transformation that stretches the plane by a fac-
tor of 7 along the x-axis and by a factor of 2 along the

2 -l

(8) (10 points) Write
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(9) (4 points) Give an example of three linearly dependent vec-

tors in R® none of which is a multiple of another. How many
dimensions do these three vectors span?
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