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1. Suppose we know that a polynomial takes the form f(z) = az? + bx + ¢, and goes through the
points (1,1),(2,1), and (—1,—=5). The goal of this problem will be to find a, b and c.

(a) (3 points) Set up a system of linear equations and find the corresponding augmented
. matrix.
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(b) (4 points) Put the augmented matrix into echelon form.
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(¢) (3 points) Solve for a,b and c. Please check your work.
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2. Read each of the following statements carefully, and decide whether it is true or false. You are
not required to justify your answers, but I recommend justifying them to yourself.
(a) (2 points) A homogeneous linear system with n variables and n equations will have exactly
one solution. ‘
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(b) (2 points) Suppose x1 and xz are vectors in R™, b is a vector in R”, and A is an n x m
matrix. If x; and xp are both solutions to the equation Ax = b, then so is the vector

X1 + Xa2.
e A B I i i A e
R “'loj ')‘z’;a, Lo ],
R 5 .« i A § E ¥ ’ S~
i As - AR = L bk AT ~x |27 [
s A‘K‘ = A 2 y <\x \;> j’ . )5 £ N
2 4 4 1
2 15 -
(¢) (2 points) The set :; oo | i , OO is linearly dependent.
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(d) (2 points) If the columns of A are linearly dependent, then the equation Ax = b has
infinitely many solutions.
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(e) (2 points) If the set {u1, ug, ug} is linearly independent in R3, then the set {0, uy,u2,uz}
spans R3.
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3. (a) (3 points) Find vectors ui,uz and ug in R? so that the sets {uq, uz}, {uz,us} and
{uq,ug} are linearly independent, but the set {uy, us, ug} is linearly dependent.
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(b) (3 points) Find five distinct nonzero vectors V1,V2,V3, Ve, Vs in R? so that {vi,va,v3, vy, vs}
does not span R3.
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(c) (4 points) Find a value for k so that the set 31,12, -1 is linearly depen-
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4. (10 points) Give a geometric interpretation (including the exact equation) for
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