Question 1 (15 points). Row reduce the matrix

to reduced echelon form. Find the null space and the column space of A by writing down a basis for

each.
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Question 2 (10 points). Find all solutions to the follomncr: = b
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Question 3 (10 points). Find the inverse of the following matrix:
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Is the vector b in the span of a1, a3.a37
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Question 5 (15 point). Find all solutions of the matrix equation Ax = b in parametric form, where

Question 6 (15 points). True or false? Justify your answers.

(a) A nonhomogeneous equation with at most one free variable has at most one solution.

(b) The equation Ax = 0 has at least one nontrivial solution.

{c) If AB is not invertible, then either A or B must not be invertible.

(d) If A isa 3 x5 matrix then the linear transformation T'(x) = Ax is onto.

(e) If the solution of Ax = b is unique for every b, then the linear transformation 7'(x) = Ax is
onto.
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Question 7 (15 points). Let the linear transformation 7 : R* — R? be given by
T(ry,xa.x3) = (—x) + T2 + 23,72 + 373).

(1) Find the standard matrix for T
(2) Show that T is onto.
(3) Is T one-to-one? Justify your answer.

() . . . ~1
T T(ed) Tlea)\ =
015

(2) Ohiven Mjﬁ\f)\f\m_\ 54 Ri,

e U A \G\ . Ay = fgt'\*b?_*t“\‘b\ = ‘1t“\o\‘\'\ﬂl
\1 O | > \ Ei =~y
*2 = L

oma Fwy T (~2t ~Yitba, —3t4bs ,£)=(h,, b.) Vo odht
He/mq m ovlo |

. - ;
(3) No, sne T(=hithe, by, 0) = Tl-2-4hy ,—34hs, 1)

Question 8 (10 points). Consider the matrix A = E: 3} . Assuming A is invertible, compute det A1,

the determinant of 471
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