MATH. 20D, MIDTERM 3

You have 45 minutes for this exam. Please write legibly and show all
working. No calculators are allowed. Write your name, ID number and
your TA’s name below.

Name: EO\ u\,h oy\g

ID Number:
1 11
A= 0 2 4 .
0 01

TA’s name:
(1) Let
(a) (10 points) Calculate the determinant of A and find its inverse.
(b) (20 points) Find the eigenvalues and eigenvectors of A.
(c) (25 points) Consider the differential equation:

T'(t) = A z(t).

Find the general solution.

l | o
(&) det (‘ «‘Z qj=c\7(z>c\)+o+0-o»ofo= 2
(4]

{110 © [ V1.1l oo e/l 0 -11740
(.},Z‘q 03%( 2o ho P o) 2o
oo |\ oo | Ool\'OOl oo | (o0l
Bite2
~ 'O ®) ""/ | ( ’*le
2223 \ O L O o v, -2] = | A= (o 1 -2
O o ‘ o) 0 o \

0 (z-v) ¢
0 O (I-r)

Coso {v=2] andir=1] (i meulhplicdy 2)

) M%@Y\\Ia\\uﬂ‘ der(A-r1) = (“’") ' \:(t-r)l(z-r)




v=2| a@(A-2T)x=0

(O o ¢ ~ o6 o | ~ o
0o o —\ L ¢




2 MATH. 20D, MIDTERM 3

(2) Consider the differential equation
i [ 1 «
:c(t)--(1 1)ac(t).

(a) (5 points) Find the eigenvalues of the coefficient matrix.

(b) (20 points) Classify the type of equilibrium point at the origin of the
phase plane (i.e. whether it is stable, unstable or a saddle point), taking
care to distinguish different cases based on the range of values of a. You
should justify your answers.

(c) (10 points) For each range of values of o you described in (b) , sketch a
few trajectories in the phase plane.

(@> d..e;\'(/’f’lr): l\'\-r Y \—: C\'r\ "5"’ TZ—Zr—l—(l’*a')

\ - Y .:__O

= Yy =

2&@—4(1?71_; 2+ {4= _ lig’;)",
2 2

(b | 940 complex exaenvalnes =z QP'(ra.O
Ch ’\DOS.C‘%"Q V@?Q ?W\’r = unctable

Im bath ﬂaémfa(v\zg ?oéd‘t.v% = yode

cunce postive = unstable

2nvaliues veal wih O?f)o‘é\k SLﬁM
@ @%m:: saddle pount (alwey anciable




