Problem 1 (20 pts)

(a) Which of the following matrices are in the reduced row echelon form?

1 31 4 -3

@003 -1 0
000 0 2
0 1
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13 0 0

i) | 0 0 -1 0
00 0 1

(b) In each of the following, the augmented matrix is in row echelon form. For each case, indicate
whether the corresponding system of linear equations is consistent. If the system is consistent,
find the solution set.

-2 4| 2
-1 2|7
0 2)-6
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Problem 2 (20 pts)

(a) Describe the solution set of the following linear system:

r1 + 3z 4+ bry — x4 = —4
221 + x3 + x4
—x1 + ®y + 2z3 + 3ay

o
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(b) Describe the solution set of the associated homogeneous system.
(¢) Is the corresponding linear transformation one-to-one?

(d) Is the corresponding linear transformation onto?
(Recall that the corresponding linear transformation is the function T(x) = Ax where A is
the coefficient matrix of the system.)




Problem 3 (20 pts)

(a) Determine whether the following vectors are linearly independent. Justify each answer.

0 (3)(1)(3)

1 4 2
{b) Consider u = ( -2 ), v = ( -3 ) and w = ( 1 ) For what value of a will w lie in
-1 1 a

Span(u, v)?




Problem 4 (20 pts)
2 -1
Let A={ -3 2 and let 7 : R? — R3 be the lincar transformation defined by
5 -1
T(x) = Ax

for every x € R3.

(a) Compute T <33)

(b) Determine whether T is one-to-one and whether T is onto. Justify your answer.




Problem 5 (20 pts)

(a) Let T : R® — R? be the transformation defined by

7 wats | = 201
2 o 313 + 2.’02 ’
x3

Determine whether T is linear. Justify your answer.

(b) Let T : R — R3 be the linear transformation defined by

T 2.1,’1 — X9
T 29 = z9 + dag
x3 221 + 23

Find the 3 x 3 matrix A such that T(x) = Ax for every x € RS,




Bonus Problem (9 pts)

(a) Let u,v € R™ be linearly independent. Prove that, for a nonzero ¢ € R, u + v and cu are
linearly independent.

(b) Letu = ( ; ), V= ( i1’> ) and w = ( M; ) and let 7' : R? — R? be a linear transformation

such that
T(a) = (i’) and T(v) = ( Ng)

Find T'(w). Determine the matrix A such that T(x) = Ax.

(c) Let A be a 3 x 4 matrix, b be a vector in R3. Suppose that | is a solution to the

equation Ax = b and is a solution to Ax = 0. Find another solution to Ax = b.
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