1. (10 pts, 2 pts each) Circle TRUE or FALSE for each statement:

(a) If A is a matrix for which A? is defined, then A must be a square
matrix. .
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(b) If Ais a 3 x 5 matrix, then the image of A is a subspace of IR°.
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(c) If Ais a4 X3 matrix and rank(A4) = 2, then the system of equations
AZ = b must have an infinite set of solutlons
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(d) If Ais a5 x 6 matrix and rank(A) = 5, then the system of equations
A# = b must have an mﬁmte set of solutions.
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If 7"R™ — R" is 1nvert1ble then the image of T" is R™.
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2. (10 pts) Compute the inverse of the matrix
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3. (10 pts) Let A be the matrix
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(a) (2 pts) What is the rank of A?
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(b) (4 pts) Completély solve the system of equations AZ = b where

. _; X 3)(1 1 Xf) - /
b= 4 5
0 oy .
) ree l/m/‘d,/;;// g
Cony - / +ds
Lo /) | |
L z T

/>(‘L(~ ot { ( { (/
o

(c) (2 pts) Is there a vector b for which the system A% = b has no
solution? If so, give an example. If not, explain why.
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(d) (2 pts) Is there a vector b for which the system AZ = b has one
unique solution? If so, give an example If not, explain why.
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4. (10 pts) Let T:R* — R? be a linear transformation for which

2 ~4
T(gl) = |-1 and T(gg) = 2
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Write down an expression for the matrix of the linear transformation

from R2 to R? described as follows: first rotate all vectors in the plane
by 60° counterclockwise, then project onto the line spanned by [ ﬂ , then

apply T, and finally make the resulting vector 10 times longer. (You do

not need to actually multiply the matri}ces.) . 5
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5. (10 pts) Suppose T' y} 2:(: ty-2 ] . What is ker(T")?

]
y )
4 /,/"/‘ // /f/ f /} (UU}/)/)/ E/) ( “ l{ l / /

: | ares qtel Ay
\!%///// A/i '(/7 f/ LY@ a (/ & f /

- j .
g j i g e ot

0 }

:) . Y s
,O 7 . , "If\{y/(// \/fu”//// / // 90 /é/// 2=l
x

P
X



