Math 221 — Midterm Exam 2
November 5, 2021

Name: S Ol uh ong

Section:

Do not open this exam until you are told to do s0.

2. This exam has 7 pages includin
are not of equal difficulty,
You are stuck.

g this cover. There are 6 problems. Note that the problems
SO you may want to skip over and return to a problem on which

Unless explicitly stated otherwise, you should show your work for each problem.

You may use no aids (e.g., calculators or notecards) on this exam.

Problem Points Score

1 8
2
3 8
4 5
5 5
6 6

Total 35
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a. [2 points] Find the eigenvalues of A.

Cao(x)=det(xT -A)
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1. 8 points] Let A= |0 1 0 |.
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Problem 1. continues on this page.

c. [2 points] Is A diagonalizable? If yes, find an invertible matrix P and diagonal matrix B
such that P~1AP = D. If no, explain why.

VYes.

| o | |l o ©
—P= o _l (@) D= o \ (o]
o) | { ) o o0 O

2. [3 points] Consider the two lines in R3 with vector equations

HE R

Do the two lines intersect? If so, at which point(s)? If not, how do you know?

| £ [7-](} is  ow boTn liles Tuey,

z

8

N
N @ R

~$= 1+t

s =9 _ 'FDV D e, S)t‘ T\""i afch Pae
1s = -l -1t

Bl\ow\'l«ﬁ‘ Aughented hmahix:

T B <l = | |
3 o [9 —> (3 9

(6] . i ’
which vs Mbeng it :
2 2 |y " ) ent

_I_\f\ws, nwo Such s,‘t ex(g{-l o e I""\a—g
db n o+ ‘IMM{,LT,




Math 221 / Exam 2 (November 5, 2021) page 4

3. [8 points] Short answer. For each part of this problem, you do not need to justify your answer.

a. [2 points] Let A be a 2 x 2 matrix. If [(1]] is a 2-eigenvector of A and [(1)] is a (—3)-
eigenvector of A, what is A7

b. [2 points] If Bisa 4 x 4 matrix, and det(2B) = —8, what is det(B)?

-% = et (2B)= 2 ket BR=[C et R

. L

c. 2 points] T : R? — R? is reflection over the z-axis followed by counterclockwise rotation
by 7. What is the matrix corresponding to T'?

| AT{a
(4[] ™
TC:)]:[;J T[‘{J

-] 0
=) nroa X i< [O [ J

d. [2 points| Find a vector equation for the line through the points (1,1, —1) and (0,3, 4).
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4. [5 points] For a. - e. circle TRUE or FALSE. You don't need to justify your answer.

o 2]

TRUE FALSE is dagowalizab (e)

a. (1 point] If A is a diagonalizable matrix, then it must be invertible.

b. [1 point] If A and B are n x n matrices, and AB is not invertible, then at least one of A

and B is not invertible.
(det(aB)- O

_— > detA alcl'B’-‘O)

c. [1 point] Let Rg : R? — R? be the linear transformation corresponding to counterclockwise
rotation by @ = m/2021. The corresponding matrix A is diagonalizable.

( No A-ihvariaut

TRUE @ i i )

d. [1 point] The function T : R? — R? defined T [Z] = [m :}_ 1] is a linear transformation.

w @ (T(](2] 4]

e. [1 point] Let A be an n x n matrix, and B the matrix obtained from A by switching the
first two rows. If det A = det B, then A must be invertible.

TRUE (FALSE )

L+ A = -detB=det R
= cL(‘\'B:O=Oo-¢.+A
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3 ~1 —¢ 2
. 4 1 0 0
5. [5 points] Let A = ¢ ¢ -2 | Wherecissome real number.
2 1 0 0
a. [3 points] Compute det A.
-
3 -1 -¢ 2]
4]
de + A = J-("“ 2 2 ¥
¢ C =2 ¢
| 0 o |

b. [2 points] For which values of c is A invertible?

A is inverhble & 2.*-%t0p

=> Cz# o ) [-¢.

- o

CfFE2
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1 0 1
6. [6 points] Suppose T is a linear transformation such that T' [1] = [ 1] and T [_1] = [1}

a. [3 points| Find the matrix A corresponding to T'.

BREEN

b. [3 points] Is the matrix you found in a. diagonalizable? Justify your answer.
x -2 '
Ca(x) = det { 0 7{+1}’("‘23(”H)-
So A hag two distindat el'ngalb«,p_g_
& 1 ce A Q¢ 2x2 Mg vaplies
Lois 0(|a;j mﬂ\ll'%a\ou.



