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1. Determine whether each of the following statements is TRUE or FALSE. Justify your

answer.
6
(a) The vector z is in the image of the matrix transformation determined by
10
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(b) If A is an n X n matrix such that det(A3) = 0, then A is not invertible.
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(c) If T : R? — R? is the linear transformation that reflects a vector over the line y = x

and B is the basis {(:) ) (—i)} then the matrix of T relative to B is ((1) ?)
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(d) There is an invertible 2 x 2 matrix that sends the unit disc (in R?) to a subset of the
y-axis.
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2. Determine whether each of the following statements is ALWAYS true, SOMETIMES
true, or NEVER true. Justify your answer

(a) If {V}, ;) is linearly independent and w is not a multiple of #; or ¥, then the set
{¥1, V2, W} is linearly independent.

SOMETIMES: 7 = (

B e 60
} b7 [M }
), Va7l )

o —

/1
1Y ) \ : — __.__._5,
o = (1 | 7o agt oo hawd 11 pls D N o Vs,
o . . | : J s
¥ '
Lo
PR D — . -
})\;“-w ‘ J\}\[L}\h\) } :
I~ £ P
\ T T /r‘i l Y /5 ) R (0 !1
Oﬁ)/‘ ~ %‘v\){\ &) ' l,l\"e"..{ r’ BC’? \/\" \ / v‘i . {\ t& ’;! (’ -;} : ‘j 1{':) j‘ B 3/)- ( :-' 1‘ /
's 4 - e ’ = “ 3
Vb dkewmple  wWhere WSk nd a0 paddipl
e
— i A 2 . D 2 -
Y,  or ¥y : Grrth 4V ; \Jf}j W3 o Lo 2L

(b) Suppose A and B are 17 X 17 matrices and B is obtained from A by:

first switching the 2" and the 17" rows of 4,
then switching the 6 and the 8" rows of A,
then switching the 10" and the 11” rows of 4,
then switching the 13 and the 15" rows of A,
then switching the 9" and the 14" rows of A.

Then
detA = detB.
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(c) Suppose A is a2x2 matrix and let 7" be the linear transformation 7(¥) = A¥. If B is
abasis for R? and B = [T ]g is the matrix of 7" relative to 8, then rank(A) = rank(B).
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(d) A counterclockwise rotation (about the origin) of R? has a standard matrix whose
determinant is 1.
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3. Find an expression for k in terms of a and b so that

i

is a linearly dependent set.
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4. Suppose A is an n X n matrix and ¥ is some vector in R” such that AX # ¥, but A% = AX,

Explain how you know that ker A # {6}.

Sine  AX-X#0,
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-1 2 0
A=|-1 -1 2|
0 1 -1

Use the determinant to find a real number A such that the matrix (A — A - I3) is not
invertible.

5. Let

(1= 2. O

A ( A=A IB\ = A —1
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6. Find the dimension of the subspace of R* spanned by the vectors

1 2 1 3 4
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7. Explain how you know that there can’t be a 2x2 matrix A whose columns are orthogonal
unit vectors, that sends the disc of radius 1 (centered at the origin in R?) to the disc of
radius 2 (centered at the origin in R?).
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