Name: Signature: Student Number:

Mathematics 218, Section 3
Final Examination, June 25, 2002, 15:00—-17:00

[Important Instructions:

| This exain consists of two =ets of problewms. The ren “TRUE/FALSE answer” questions
are munbered AL B. . deach of them s wortly 4 pts. The eight “workout” questions are
urbered 1.2, .. & each of thew is worth 7 or & pts. The maximum score 1s 100 points.
2. Do not separare these pages.

3. The pink booklets are nierely a source of scrap paper. [ will not read what is in them.

If vou have any comments; roquests write them here: J N- .
. Nikiel

Good Luck!

Part 1.

Write vonr answer TRUE or FALSE nunder cach of the following problems/statements:

Problom A, 1f 7.7 € B arc not orthogonal. then | - L& = - L

Your answer:

Problem B, If A is & square marrix. then either the row vectors of A or the column vectors

of A mnst be linearly independent.

Your answer:

Problem €. If det{A) = 1. then A is au orthogonal matrix.

Your answer:
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Problemr D, If 4 15 @ matrix of size v % n and E 1s an elementary matrix of size n x n,

then A and E4 must have the same nullspace.

Your answer:

Problem E. IF 4 s a singular matrix, then A must have a row of 0's or a column of 0’s.

Your answer:

Problemn I°. Each ssnnnetric matrix can be diagonalized.

Your auswer:

Problem (5. If A and B are invertible matrices of the same size. then

(A-By"l=a""1.p1

Your answer:

Problem H.  If the characteristic polvnomial of a marrix A is p(A} = A" — 1, then A is

mvertible.

Your answer:

Problem [ Two planes in 2" can have exactly one conumon poiut.

Your answer:

Problen: J. IV is a subspace of R and W is a subspace of V. then V4 is a subspace of

1.

Your answer:




Problew 1 7 prs.

Let Vobe a subspace of B with dim(V) = 2. Let ¢ > (} be a constant. Show that V' must

coutain infAunitely many vectors of norm ¢
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Problewn 3. 7 prs,
Let 7701 — 17 he a lincar rransformation.  Let e oo o0 v € V. Suppose that the

vectors Lo ey oo Tiery are linearlv independent.  Prove that then the vectors

Pl vpoare linearly mdependent.
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Problew 2. 7 pts. T

Let A = ;] be an invertible matrix. Write down the formmnla for A= in terms of the

cofacror expansion, You must explain all vour notation.
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Part II.

You must provide all essential details of vour solution to cach of the following problems

8 on the page that coutains the problem (continne on the reverse side of that page

when needed).

Problem 1. 7 prs.

Prove that if A s an cigenvalne of a square matrix A = [a4,,],5,,. then A° is an cigenvalue

of :‘1;—’.
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Problew: 5. 8 prs.

Tind an orthonorual hasis for the row space of thie matrix

1 1
A=11 01
2 2




Problem 6. 8 pts.

Fined the vecetor forin of thie ceneral solution of the following linecar svstem A¥ = 6. Then

—

write the vector form of the ceneral solution of Ar = (),




Problemn 7. & pts.

Find a marrix 72 that diaconalizes the following matrix A, Then find P~ lAP.




