MATH 341, Fall 2023, QUIZ 10 ANSWERS.
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1. If T write the following system in matrix form as [ig] = A[gﬂ , what is the matrix A?

/ _

x, = w1 —4x3 Lo a

xh = 3x9— X3 — A= [03—1}
00 1

rh = T3

/ _

Ty = T —Ox3

p 10-5

xy = 4wy — 13 — A= 041
01 0

Trh = T

/

ry = x1— 6z i

p 10-6

rh = bdry— T3 — A=1]05-1
00 1 |

rh = 3

/

Ty = T1— 3T3 3 )

] 10 -3

T, = 6x9— 3 — A= 8?51
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2. Write the following 3rd-order ODE as a system of first-order ODEs. You'll be defining new variables,
so please say how those relate to the given ODE.

o= Y
y/// o ty// + t2y/ —y= O - yé = 3 Whel“e Y1 =Y, Y2 = y/7 a‘nd Ys = y//.
ys = tys — Y+

v = 92
—y=0 — Y = where y1 =y, yo =y, and y3 = 3/".

vy = tPys — Pyt

/

y/// o t2y// 4 t3y

Yy = Y
y' =ty Y —y=0 — Yy = s where y; =y, yo = ¢/, and y3 = .
vy = tys—tPyat+
) yi = Y2
y' =ty +ty' —y=0 — Yo = Y3 where y; =y, yo = ¢/, and y3 = y".

yh = tPys—tya +

?ﬁet:i—?l%l} —1-(=1)140-2:24(=1)-1-1-1-2:1-0-1-1—(=1)-(=1)-2 = —6
det|1172 | =0+ (1) 14+ 1-2:24 (=) 1-1-0-2- 1= 1-1- 1= (=1)+ (-1)-2 =0
det:jl_?li] =1-0-(=2)+(=1)-1-(-1)+2-1-1—-1-1-1—(=1)-1-(=2)—=2-0-(=1) =0
detiﬁl_?g}:1'1~(—2)+(—1)~0-1+2-1-1—1.o-1—(—1).1.(_2)_2.1.1:_4



4. Find all values of r for which det(A — rI) = 0.

A=T[11]: det(A—rl)=det['3" ;] =(1-r)B3—r)—8=r —dr—5=(r—5)(r+1)=0 r=—1,5.
A=1[24]: det(A—rl)=det[*;" 42 ] = (2—7)(3—7)=20=r?=5r—14 = (r—=7)(r+2) =0 r=-2,T.
A=[3%]: det(A—rl)=det[?}" 2 ] =6-r)d—r)=6=1"-9r+14=(r-T)(r—-2)=0 r=2,T.
A=[13]: det(A—rl)=det[*7",2 | =(A-r)2-r)=3=r —6r+5=(r—5)(r—1)=0 r=1,5



