
Math 511 - Exam 2

0) Write your name and MyWSUid:

0) Write the time you started the exam:

1) For the set of vectors in �2 define addition normally but scalar multiplication by αx = [αx1, x2]
T . Check if all

10 axioms apply. And is this a vector space?
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2) Consider the set of polynomials p(x) in P3 such that p(x)’s graph is a parabola (these are all p(x) = ax2+ bx+ c
where a is never zero). Is this set a subspace of of P3? Explain.

3) Does the set of all 2 x 2 matrices A such that a1,2 = 0 form a subspace of �2×2? Explain.

2



4) Let x1 = [1, 0, 1]T ,x2 = [2, 4, 0]T , andx3 = [0, 4,−2]T . Are the vectors linearly independent? Prove your answer.

5) Are {(1), (2 + x), (x+ x2), (x2 + 1), (1 + x+ x3} linearly independent in P4? Prove your answer.

6) Consider the vectors x1 = [1, 2, 1]T ,x2 = [2, 5, 0]T ,x3 = [1, 3,−1]T ,x4 = [−2,−4,−2]T , andx5 = [4, 9, 2]T .
What is the dimension for the Span of the vectors?
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7) Create three linearly independent polynomials from P3 (and DO NOT choose the three standard basis polynomials
for P3 and make sure that none of the coefficients in your polynomials are a 1). Verify your polynomials are
independent and that they form a basis for P3.

8) Find the transition matrix to change vectors in basis b1 = [1, 1, 1]T , b2 = [0, 1, 1]T , and b3 = [0, 0, 1]T into the
basis d1 = [1, 0, 1]T , d2 = [0, 2, 3]T , and d3 = [0, 1, 2]T .
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9) For P2 with bases B = {1 + x, 1 + 2x} and D = {1 + 3x, 2 + 7x}, find the matrix, and call it S, representing the
change of base from B to D. Find the transition matrix, and call it T , representing the change of base from D to
B.

10) Let A be the given 3× 5 matrix ...

A =




1 2 −1 1 2
2 4 1 5 10
−1 −2 1 −1 −2




a) use row operations on A to create U in reduced row eschelon form.

a) determine the rank(A), the nullity of A, and the dependency equations.
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11) Using your work from 10 ...

a) write N(A) as a Span.

b) write the column space of A as a Span and as a matrix C.

c) write the row space of A as a Span and as a matrix R.

d) verify CR = A.
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0) Write the time you ended the exam and started to upload it.
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