Midterm Exam

Math 415
Tuesday, July 30°, 2013 Name:

Question | Points | Your Score
Q|10

Q2 15

Q3 10

Q4 10

Q5 15

Q6 20

Q7 20
é TOTAL | 100

Read all of the following information before starting the exam:

e One 8-1/2" by 117 sheet of personal notes is allowed for use during the exam.

¢ Show all work, clearly and in order. “Answers” without justification will receive zero
credit.

s Please keep vour written answers brief; be clear and to the point.

o All exams at Michigan State University are governed by our Academic Iniegrity
Policy: https://www.msu.edu/~ombud/academic~integrity/index.html. Simply
put, don’t cheat. There are serious consequences.

e Wait until instructed to begin exam to start. Good luck!



Problem 1 (10 points) Are the following sets vector subspaces?
(a) The set of all elements (z,y) € R? that satisfy z — 2y = 0.

Yes. T(x) = Ay wihe A=t -2
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(b) The set of all polynomials in R[t] with degree exactly 2.
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Problem 2 (15 points) Suppose V' is a vector space with finite basis B. Show that the
mapping 1" : V — R” defined by T'(v) = [vi, is
(&) Well defined.
(b) Linear.

Clearly indicate which assumptions are used where in your write-up.
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Problem 3 (10 points) For which choices of the constant & do the following vectors form
a basis for R??
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Problem 4 (10 points) Suppose T : R* — R? is a linear operator with a complete sei of
eigenvectors:

/ 0
1
2

Lg 2

and corresponding eigenvalues A\ = L, Ay = 2, A3 = 3,0 = 4. For v = (1,2, -1, -4)7,
compute T%%3(v), That is, determine the result of applying 7' to v 2013 times.
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Problem 5 (15 points) Suppose 7' is a linear operator on a vector space V.
(a) Show that the set Ey = {v € V' |T(v) = Av} is a vector space.
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(b} Suppose v, = (1,2,3)" and vy = (3,0,0)" are eigenvalues of 7' with eigenvalue
A= -2 Compute T ({11,4,6)7).
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Problem 6 (20 points) Consider the linear transformation 1': Rs[t] — Ry [t] defined by

T(p)(t) = p(1) — 2p(2)t.
Compute the matrix of the linear transformation, and find a basis for the kernel and range.

Specify your choice of basis vectors.
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Problem 7 (20 points) Consider the recurrance relation,

x(n) = Ax(n—1), A= Gg ‘?@ x(0) = (180) |

Compute x{n} for all n, and compute Hi, o x(n).
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