Math 349 — Exam 1.

Total time: 75 minutes
Total score: 100 points

Name:

There are 6 problems giving a total of 100 points. Please write your answers clearly. The
use of notes and/or books is not permitted. Good luck!

1. (25 points) For which real numbers a does the following system have (i) no solution,
(ii) a unique solution, (iii) infinitely many solutions.
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Use the Gauss-Jordan method to find A~L.

2. (15 points) Let
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oo e . 3..(15 points) (i) Determine the value(s) of a so that the line with parametric equation
. Tz = -3+ty=2—t,z =1+ at is parallel to the plane whose general equation is -7 Q
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(ii) Find the distance from the point @ = (3,2,5) to the plane whose general equation

is2z4+3y—2z=0. - 2
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.. 4. (15.points) Let . .
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Let W = span{vy, vs, v3}. Determine if W = R3. Justify your answer.
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5. (15 points) Let A be a 3 x 3 matrix which is NOT invertible. Determine which of the
following statements are true, and which are false. Justify your answers.

(i) AX = 0 has a nontrivial solution (where X = (z;,z2,23)T and 0 = (0,0,0)7).
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(ii) AX = b has at least one solution for every b in R3.
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(iii) There is a 3 x 3 matrix B such that AB is invertible. Vo Solud'owd .
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. 6._(1).(8 points) If possible, express the matrix . = . _ ____ B
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as a product of elementary matrices.
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(ii) (7 points) Prove or Disprove: Let u, v, w be vectors in R™. If the sets {u, v},
{u,w}, {v,w} are each hnearly mdependent then the set {u,v,w} is linearly inde-

pendent.
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