MAT 1341 — Midterm 2 Practice Exam

1. Let S ={(1,1,0,0),(0,0,—3,1)}. Which of the following pairs of vectors could be added
to S in order to extend S to a basis of R*?

(1,0,0,0),(0,1,0,0)}
(1,0,0,0),(0,0,0,1)}
(0,0,1,0),(0,0,0,1)}
(0,1,0,0),(0,0,1,0)}
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2. Suppose A is a 5 x 6 matrix with rankA = 4. What is dimNull(A)?
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3. Let V be a vector space and let u,v,w € V be such that {u, v} is linearly independent,
but {u,v,w} is linearly dependent. Which two of the following statements must be true?

? I. u € span{v,w}

/r II. w € span{u, v}

¥ 11 {u+w,v +w} is linearly dependent.
TIV. ranklu v w|=2
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4. Let S = {2z +1,2% + 2} be a set of polynomials in Pz, the vector space of polynomials of
degree at most 3.

a) Set up a matrix A whose rows are the coordinate vectors of each of the polynomials in
S with respect to the standard ordered basis {23, 2%, z, 1} of Ps.

b) Use your matrix A to extend S to a basis B for P3 using an appropriate algorithm from
class.

c) Write z° + 2z% + 4z — 1 as a linear combination of the vectors in your basis B.
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5. Let
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a) What is the dimension of Col(A)?
b) Find a basis for Col(A).
¢) Find a basis for Null(A).
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6. Indicate if each of the following statements is (always) true or is (possibly) false. Put your
answers in the boxes indicated and show your work in the spaces below each question.

e If you indicate that the statement is (possibly) false, you must give an explicit
counterexample with numbers!

e If you indicate that the statement is (always) true, you must give a clear explanation
supported with results from class.

a) If {u,v} is a linearly independent set of vectors in a vector space and w € span{u, v},
then [ u v | w ] is inconsistent.
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6 (continued).

c) If {vq,..., v} is a linearly dependent set of vectors in R® and A =[v; --- vg], then
Ax = b has a solution for any b € R".
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d) If Ais an m x n matrix and Null(4) = {0}, then rankA = n.
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