True or False

1. T; The matrix is [_i -}]

2. F; The columns of a rotation matrix are unit vectors; see Fact 2.2.2.
3. T, by Fact 2.3.3.

4. T; Let A= B in Fact 2.4.8.

5. F, by Fact 2.4.3.

6. T, by Fact 2.4.9.
7. F; Matrix AB will be 3 x 5, by Definition 2.4.1b.

8. F; Note that T [g] = [(1)] A linear transformation transforms 0 into 0. N : : PR

9. T, by Fact 2.2.3.
10. T, by Fact 2.4.5.

11. F, by Fact 2.3.6. Note that the determinant is 0.

12. T, by Fact 2.3.3.

1
13. T; The shear matrix 4 = [ (1) i] works. 5 va
Qs ) ] dy | _ 0 4] |z
14. T; Simplify to see that T [y] = [—123:] = [_12 0] [y]

15. T; The equation det(A4) = k? — 6k + 10 = 0 has no real solution.

16. T; The matrix fails to be invertible for k = 5 and k = —1, since the determinant is 0 for these values.
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k‘y.‘lf; Note that [Zé g] [}] = [i] e {:; g] [(1)]

‘F; If & matrix A is invertible, then so is A~!. But [1

F Note that det(A) = (k - 2)? + 9 is always positive, so that A is invertible for all values of k.

T; Note that the columns are unit vectors, since (—0.6)? + (£0.8)2 = 1. The matrix has the form
presented in Fact 2.2.2.

F; Consider A = 12 (or any other invertible 2 x 2 matrix).

) w1
1-2 1 1|15 6 . . .
T Note that A = [ 3 4] [1 1] [ 7 8] is the unique solution.

F; For any 2 x 2 matrix A, the two columns of A [} i] will be identical.

LR 1 1]
T; One solution lsA—[O 0].

2 0 1 s
[3] = [1] +2 [1], so that it’s a shear

parallel to the line spanned by vector } .

T; Just multiply it out.

T; The product is det(A)l,.

a

T; Writing an upper triangular matrix 4 = [0 g] and solving the equation A? = [0 0

0 0] we find

that A = [g 8], where b is any nonzero constant.

T; Note that the matrix [(1] —(1)] represents a rotation through #/2. Thus n =4 (or any multiple

1 i] fails to be invertible.

F; If matrix A has two identical rows, then so does AB, for any matrix B. Thus AB cannot be I, so

3 . T, by Fact 2.3.4. Note that A~! = A in this case.

F; Consider the matrix A that represents a rotation through the angle 27 /17.

F; Consider the reflection matrix A = [(1) __(1)]

T; We have (5A) = %
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.F:,LetA:B:[

T; The equation A€; = B¢ means that the ith columns of A and B aré identical. This observation
applies to all the columns.

T; Note that A2B = AAB = ABA = BAA = BA%.

T; Multiply both sides of the equation A% = A4 with 4™,
F; Consider A= I, and B = —-1,.

T; Since AZ is on the line onto which we project, the vector AT remains unchanged when we projéct
again: A(AZ) = AZ, or A%Z = AZ, for all 7. Thus A2 = A

F; Consider matrix l:

- 0
O e O

1 .
O:l , for example.
0 .

. T; Apply Fact 2.4.9 to the equation (42)~'AA = I, with B = (A2)~1A.

T; If you reflect twice in a row (across the same line), you will get the original vector back: A(AZ) = Z,
or, A2 = F = Ig:L‘ Thus A2 = I, and A" = A.

1 1] (1] . {0
F,LetA:[0 ‘1],1)—[0],w—[1},f0rexmnple.
T; Let A= 1.00 , B=10 1}, for example.

010 0 0

. F; B) Fact 1.3.3, there is a nonzero vector T such that BT = 0 so that AB# =0 as well But 1. ;m =

.5760 so that AB # I3.

T; We can rewnte the given equation as A2 + 34 = —4I; and —3 (A +3L)A = I'; By Fact 2.4.9, matrix
Ais mvertlble. with 4! = —3(A + 313). '

. T; Note that (In+ AYI, - A) =1} - A’ =I,,s0 that (I, + A)"' =1, — A.

T; If we shear parallel to line L, then the vector AZ — T is parallel to L, for all Z, by part b of Definition
2.2.4. By part a, we have A(AZ — ) = AT — Z, or (A2 — 24 + L)& = 0. Since this holds for all vectors
# in R?, the equation A2 — 24 + I = 0 must hold.

F; Consider T(Z) = 2&, ¥ = €}, and 7 = é>.

F; Since there are only eight entries that are not 1, there will be at least two rows that contain only
ones. Having two identical rows, the matrix will be non-invertible.

00 for example
0 1 Xample.




