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Problem 1. Let H be a subset of the vector space R3 defined as H :=


3t + 2s
−t
−t + s

 : t, s ∈ R

.

(a) (2 points) Express H as a column space of some matrix, and hence conclude that H is a
subspace in R3.

(b) (2 points) Find a basis for H.
(c) (1 point) Express H as a nullspace of some matrix (Hint: the matrix will be 1× 3.)

Problem 2. Let P2 := {a2x2+a1x+a0 : a2, a1, a0 ∈ R} be the vector space of polynomials of degree
at most 2. For the following two statements, say whether it is true or false, and explain why.

(a) (2 points) If (q0(x), q1(x), q2(x)) is a basis of P2, then at least one among the three must be
degree 1.

(b) (3 points) Suppose we have p0(x), p1(x), p2(x) ∈ P2 such that pj(2) = 0 for all j = 0, 1, 2.
Then span{p0(x), p1(x), p2(x)} 6= P2.
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