MATH 21b Final Exam

5 2005
Regular sections

Circle the ame of your section:

MWEF10 MWF11 MWF12 THIO

Instructions:

)

This exam booklet 15 only for students in the Rezular sechions.

Print your name in the line above and circle the ime of your section.

Answer each of the questions below in the space provided. If more space 15 needed,
use the back of the facing pagze or the extra blank pazes at the end of this booklet.
Please direct the grader to the extra pages used

Please zive justification for answers if you are not told otherwise.

Please write neatly. Answers deemed illezible by the zrader wall not receive credit.
No calculators, computers or other electronic aids are allowed; nor are you allowed to
refer to any wntten notes or source matenal; nor are you allowed to communicate
with other students. Use only vour brain and a pencil.

Each of the problems counts for the same total number of points, so budzet your
time for each problem.

Do not detach pazes from this exam booklet.

There are 8 problems on this exam.

In agreeing to take this exam, you are implicitly agreeing to act with fairness and
honesty.



Problem 1:

Let A denote the matnx {1 Al

— .I'.l__'

a) Find the eigenvalues and elgenvectors of A

rq'u

b) Soclve the dynamical system X (m+1) = AX(m) ziven that X (0) = i;i : , &l

I(m)foom=1,23, ....
c) Give the vector valued function t — Z(t) that obeys £ X = AX and K(0) = }' ':
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d) Describe the set of real numbers r with the followang property: Every vector valued
function t — X (t) that obeys £ & = AX +1 X also obevs lim,_. IZ(t) = 0.

Problem 2:

Which of the following 1s the equation for the best fit as determined by the least squares
TS (TS L
method for a line through the four points | 3} :I'JI : :'4_} : Il . I: in the -y plane? Please
II. .'I ) II. .'I L .'I

Justify your work

a) v=4HHI+ %
b}  y=nz+q
c) v= HI+ #H
d) V= 1I+ #
e} y=Hz+#
f) y=1x+ &
Problem 3:

£ 5 : ey A : bl
The vector Il qj 15 the elzgenvector with elzenvalue 3 of a symmetnic 2 x 2 mamzx with

race equal to 1. Wnite down the mainx.
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Problem 4:

Circle T if the accompanying statement 15 true, and circle F 1f it 15 false. You need not
Justify your answers.
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a) Suppose that A 15 a symmetric n x n mamx, ¥V £ ker{A) and & 15 in the image
of A. Then ¥ and % must be orthogonal.

b} There are infimitely many 2 x 2 matrices with determinant equal to 1 and trace
equal to 2.

c) All invertible matnices are diagonahzable.

d} A non-zerc matmx with 2 columns and 4 rows must have 2-dimensional
Image.

{ 1+i.‘||

- l_i. - - - .

e) Suppose thate = " 15 an elzgenvector of a 4 x 4 matmx with real number
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entries. Then p-it’l aos . and i are elzenvectors of the same
~1-1 -1 +1
Sl V141 1-1

matnx.

f) The point (0, ) 15 a stable equlibrium peint for the non-linear system of
equations 5% =sin(x) cos(y) and = v = cos{x) sin{y). Here, x(t) and v(t) are
functions of t.

g) The complex valued function t — #(t) = e cos(2t) -1 e sin(2t) obeys the
equation $z=(1-21) =

h) A diagonahizable 4 x 4 mamx with just one nezative eizenvalue and nezative
determinant cannot have 1 for a complex eizenvalue.

o
1) SAS"is diagonal if S = § i 1 2:} and if Aisa2 x 2 mamx with eizenvectors



