MATH 107: Introduction to Linear Algebra

Midterm 2 - Spring 2017
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Show all of your work; full credit will not be given for unsupported answers.
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Problem 1. (15 points) Find bases for the column space and row space of the following matrix. Show
your work.
1 -1 2 6
A= 2 =2 1 0
-2 2 -3 -8
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Problem 2. In parts (a) and (b) indicate whether S is a subspace of V. Justify your answer.
(a) (8 points)

S = Ty | ER* |2y + 205+ 323=0p and V =R

(b) (7 points)

S ={f:R—=R]| f(x) <1 forall xe€l0,1]} and
V' = The vector space of functions f : R — R.
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Problem 3. (10 points) Consider the polynomials
pi(r) =1—x+2° po(r)=1+22+32% and ps(z) = —1 + 72 + 32°

in Py. Determine whether the set {p1, p2, ps} is linearly independent or linearly dependent. Show
your work.
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Problem 4. Consider a linear system Ax = b where A is 13 x 17. In parts (a) and (b) below, justify
your answer.

(a) (8 points) What is the smallest dimension possible for Nul A?

(b) (7 points) Suppose now that the linear system has a solution x for every right-hand side b.
Determine the rank of A.

Problem 5. (10 points) Write down an isomorphism from

T
S = T2 €R3|Z‘1+I3:JI2
T3

to R2.
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Problem 6. (15 points) Both of the sets B = {1 —z,z — 2%, 2> — 2} and C = {1,1 + 2,1 + x + 2%}
are bases for Py. Find the change-of-coordinates matrix from B to C, that is find the matrix Po._ g
such that for every p € Ps,

plc = Pe—s [Pl
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Problem 7. (10 points) Let T : P — R” be the linear transformation defined by

Show that Range(T") = R”.
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Problem 8. (10 points) Let B be an m X m invertible matrix. Furthermore, let A be an m x n matrix.
Prove that
Rank BA = Rank A.



