M308I Test # 2b  Nov 28, 2007 SOLUTIONS:

1 2 -1 1
(1) Calculate the determinant of the matrix A = g Z _3 g
17 6 6
12 -1 1 12 —-11 12 -1 1
A s 05 5 4 - 05 5 4 - 05 5 4| T
00 03 00 03 00 21|
05 75 00 21 00 03

det(T)=1-5-2-3=30. There was one row interchange, so det(A4) = —30.

(2) Let T be the linear transformation of the plane to itself for which 7'(1,3) = (2, —1) and
T(2,5) = (4,1). Find T(1, 1).

; 21}W[1 0_:23 , soc=-—3, cg=2.




1 1 1 2
(3) V] = 3 , Uy = —1 , Uz = 7 , Uy = 6
2 2 2 2

(3a) Are vy, vq,v3 linearly independent? Explain your answer.

We ask if there is a non-zero solution to vic; + v9cy + v3c3 = 0.

1 1 1]0 1 0 2]0

3 =1 7/0|~]01 —=1{0]|. Socs=1,¢c3=1,¢; =—2. Thus,
2 2 2|0 00 O0f0

[ 1 [ 1 1 0

3|1-(=2)+ | -1 |-1+|7]-1=]0

2 2 2 0

This shows that vy, ve, v3 are linearly dependent.

(3b) Are vy, v9, vy linearly independent? Explain your answer.

We ask if there is a non-zero solution to vic; + vecy + v4c3 = 0.

1 1 1]0 1 0 00
3 =1 7/0|~ 101 0|0 The only solution is ¢; =0, ¢ = 0, ¢3 = 0.
2 2 210 0 0 1]0

This says that vy, v, v4 are linearly independent.

(3c) Do the vectors vy, v3,v4 span R*? Explain your answer.

ax 11 2|y 1 0 0|
Suppose w = | ag |.  Then [Alw] = [vjvevs|w] = | 3 7 6|az | ~ | 0 1 0]cy
as 2 2 2| as 0 0 1|cs

Where c¢q, ¢o, and c3 are whatever the right-most column becomes as we row-reduce A. This
shows that there always is a solution to w = vic; + v3cs + v4cs, SO V1,3, v4 do span R3.



