Math 290 Name: Dr. Beezer
Exam 6 Spring 2016
Chapter LT

Show all of your work and ezplain your answers fully. There is a total of 100 possible points.

For computational problems, place your answer in the provided boxes. Partial credit is proportional to the quality
of your explanation. Unless the problem directions specify otherwise, you may use Sage to manipulate matrices and
vectors, row-reduce matrices, compute determinants, compute and factor characteristic polynomials, and compute
eigenvalues and eigenspaces. No other use of Sage may be used as justification for your answers. When you use
Sage be sure to explain your input and show any relevant output (rather than just describing salient features of
something I can’t see).

1. Consider the linear transformation 7" below, between P, the space of polynomials of degree at most 1 and Mo,
the space of 1 x 2 matrices. Prove that T" is a linear transformation. (15 points)

T: Py — My, T(a+bx)=[a+2b 3a—Db]

2. Consider the linear transformation S below, between P», the space of polynomials of degree at most 2, and
C3, the vector space of column vectors with three entries. Compute the kernel and range, K(S) and R(S). (15
points)

a+b—c
S: Py — C3, S (a+bx+cz?) = [3a+4b—5c
3da + 3c

Answer:




3. Consider the linear transformation 7" below, between P, the space of polynomials of degree at most 2, and C3,
the vector space of column vectors with three entries. Prove that T is invertible without using your work in

the next question as justification. (15 points)
3a+2b+7c

T: P, — C3, T(a+bx+cx2): 2a+ b+ Tc
—a—b—c

4. Using the same T as at the top of this page, find an explicit formula for 7. (25 points)

Answer:




5. Suppose that A is an m X n matrix and define the function 7': C™ — C" by T'(x) = Ax. Verify that T meets
the definition of a linear transformation. (10 points)

6. Adjust the previous problem so that A is now an invertible n X n matrix. As before, define the function
T:C" — C" by T(x) = Ax. Verify that T meets the definition of an invertible linear transformation. (5
points)

7. Suppose that S: U — V is a surjective linear transformation and that R = {uj, ug, us, ..., ux} spans the
vector space U. Prove that the set T = {T'(u;),T (u2),T (u3),...,T (ug)} spans the vector space V. (15
points)




