Review Problems for the MA262 Final Exam- Solutions
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9. Let A;; be the cofactor of the element a;; in the matrix A = Z;i ZZ] with det(A) = 5.
The value of the expression ay; Ay + 612412 + 621421 + a22A2 then is equal to

A. 0 M Ac ay Au't' a1 An, - e')(?au.hm a(au& /—Lou) 4
B. 5

fﬁ\ U A'=- Qz\ A2y + Q22 A = EX pau grom a(w»cg Newd> L

D. 15 So Hus LS 1xdEA="(0
E.

undetermined by the information given above

10. Let A= {i I;] and b= B] . The values of k for which the system Ax = b has a unique
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C. k={v3—v3} d X LK ) :lspo 3 £

solution are

D. All real numbers

E. None of the above v :r)[ J—; ) Kk =f= -'\J_E
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2. A ranger in a national park found at noon the body of a wild boar killed by a poacher.
To convict a suspected poacher, one needs to know the time when the boar was killed.
To determine this time, the temperature of the body was measured twice: at noon it
was 60° F and at 1 p. m. it was 55° F. The air temperature on that day was 50° F
and it did not change since 8 a.m. The normal body temperature of the boar when it
is alive is 90° F. When was the boar killed?

T M C’WM:S-O

. . ou+ CU"“L‘\a
e . QY 4= \Lpwm e L=0 . W- sk
@ ’k\w. & £=0; uL»“—L Y \2:60 Nasw .
C. 10:30 a.m. - S 3. e
- T (ﬂ\r—- 60 / T ('\) = (Ue.\(
D. 11 a.m. -k 1 50-1'“):—
E. 11:30 a.m. <) = T3
v Tps e penfet
Se G§S = So=+!lv& & fe_e L,eif
lyg® = & boan A7 ':“IL:;Q
e I/
L=—1

Tl boan wer k (LS ta0 lours Aelen


Antonio Sa Barreto
Page 2


y V3 =

1] [3]
11. Consider the vectors v, = —11 , Vo = ,1{
-"1- L3.1
the space span{v;, vo,v3,v;} is then equal to
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8. Find an implicit solution of the initial value problem:
| { (62242 + 4e® — 2ysin 2z) + (4xy + cos 2z) % =0,
y(0) =1 |
’a';: _ quﬂa?.* Ltex"a'a%\w L X A. 2z%y% — ycos2z + 4e® =3

or B. z3y% +ycos2z +4ye® =0
‘A,C:/)'?.)( ‘t%(‘j) lC 2w3y2+ycoszm+4e _”5—\
D. z3y* + 9 cos 2z + 4¢° _.5

E. 2z%72 4 ycos 2z — dye” = —3
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3. The general solution of 23 — y = 2%¢% is

(A. Yy =g’ +cx \
B. y=22e® —1ef +cz
C. y=gz&f—cz?
D. y=2%* 42+ cx
E. None of the above




6. The solution of

is given by

?y? +4zy =C

A.
B. 22y +4z=C
C.
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3. Find the explicit solution of the initial value problem

d «
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8. Which of the following is the general solution to y” + 4y = et + 12 sin(2t)? we. Lerc = -{;\- '(‘
Correct 1 L
>A. y(t) = 1 cos(2t) + co sin(2¢) + —8-62t — 3t cos(2t) - Ae |
2y 1y \ 2k =4 AC
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D. y(t) = ¢1 cos(2t) + ¢ sin(2t) + "8-62t + 3sin(2t)
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10. A particular solution of the equation ' 4 . }-,_3' — O
y@ — o = 2sint — 3e7t + 4t )_J__ ;L'Z_.Q'\«—C)
is of the form P_s‘D MuD/LlP 2
b. yp(t)=Acost+Bsint+Cte_t+t2(Dt/+£D el L= ’
B. ,(t) =t(Acost+ Bsint) +Cte* +t*(Dt + E |
o(1) = 1 ) (Dt + B) ) e o Bt
C. y,(t) = Acost + Bsint + Ce™ +t3(Dt + E) v L
, T
D. y,(t) = t(Acost + Bsint) + Ce™* + t*(Dt + E) p= AN & et b ce
E. y,(t) =t(Acost + Bsint) + Cte™® + (Dt + E)
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9. According to the method of undetermined coefficients, what is the proper form of a particular
solution Y to the following differential equation?

y @ — g = 244% — 4 - 3tet. 4= €
e I
A. Y(£) = At® + Btet. )L‘f _ yf’“—_— 12 (r )

— A2 i &
B. Y (t) = At? + Bt + C + Dtet + Eeét. heo h»&l'\j»(/-uLy o
C. Y(t) = At> + Bt? + Ct + D + Ete' 4 Fé'.

= — A
@ Y (t) = At* + Bt® + Ct? + Dte! + Eel. I =, I
. P
E. None of the above.
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5. How many asymptotically unstable equilibrium solution(s) does the following differential equa-
tion have?

y = (32 + 1) — 1)(y + 2). — Qe P‘e“‘Q Pooks a2
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3. Find the solution y(z) to

d —x
Sek ‘&/,,,f‘/ =i+l
\/ yle) =
= X :
\é A. y(z) = In(In(z '
Lo v XA [ B.y(@) = 21a(n(a)
pr " C. y(z) = m(in(z) + 1) — In(2)
. D. y(z) =zln(z) — e
N 'Z-,T;\L—\i = Vx < E. y(z)=zIn(z) — =z )
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14. Using the method of Undetermined Coefficients, which of the following is the correct
form of a particular solution y, to the nonhomogeneous differential equation

yW —y =2e® +3cosz — 4z ?

A. y,=x(A+ Bx)e* + (Ccosz + Dsinz) + Ex

B. y,=(A+ Bz)e* + (Ccosx + Dsinx) + E + Fx

C. yp=(A+ Bz)e®* + x(Ccosx + Dsinz) + 2(E + Fz)
D. y, = x2(A+ Bx)e® + z(Ccosz) — Dz

AE. Yp = (A + Bz)e® + x(Ccosx + Dsinx) + E+ Fx
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9. Find the general solutions to y” + 6y/ + 10y = 0

A. cre cos(t) + cpe ¥ sin(t)
(B. cie7 3 cos(t) + e3¢~ sin(t)
C. cre™¥* cos(2t) + cpe™% sin(2t)

{'[L-e— 6h <o =0
D. ;e cos(t) + cpe sin(t)

ne= — Cx \J 36 -40 E. ¢c1e% cos(t) + cpe% sin(t)

\,ac_ C)UL

N T _3k



7. Find the general solution of the system
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2. Find the number of stable critical points for the autonomous equation
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17. i y(z} is & solution of y" — 2y + y = 0 satisfying y(0) = 1 and ¥/ (0) = -1, then y(}) =

,1:
Y= e - nl——'lzgat | =0 CP-—\) °

3

B, —eZ
C. & 1 eﬂ
D. 2} Lau\.; Ae ~ Bx
E. -3¢t
Y= A=t | y
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X _BEe
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1 B::.-l.
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24. The general solution of X' = [31 51] x has the form V= A
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7. I y = uyis + usys where y; = €% and ya = €~?® ig a particular solution of
y" — dy = dtang
then u; and uy are determined by
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—PBA. vy =ePtanz uh= —e¥tanz

o =~ gects u)=e*sec’s

uy = -2sin2xtane uh = 2cos2ztany
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10. Find all values of a such that the following system of equations has exactly one solu-
tion.

zH+y—z=2
\ T+2y+2=3
t+y+(a®-5jz=a

_ A \\‘1. _Rt Ra F;andayéw?}

B & ) 2 2
L ) _nﬂ_{"?—j C. a=-2
A A o5 - & D. a=:#£5
L. v
Lolhs
1 9 \ A B aqu e hace hoo (Pass L
’ A O O"l—-"l \‘ o-1 L? W Cent we
Lo | o=1 " ( o kel vy
1 % Svys hav
TP 0% o Sk

han oty o S G-t We have no Shihe.
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17. Determine all values of k such that thevectoxs(i -1 ﬁ}, (1,2,2), (0,3, k) are a basis
for B2

A A A—G A k=1
dol ° 3 BI:?
~ | K Ck;éz

g5

O D. k#1
42 E. k#3
= 3K~ 6 :f: O :%:
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11. Let y{x) be the solution of the initial value problem

y”"]'?f == &y
y(0) =1, y'(0)=2.

Then y(n) is equal to
A ym)=mn a
B. y(z)=2n

D oylm)=2r+1

E. ym)=m+1

(A= A Con Xt B W

8 ()= A=1

A=
« + &

Bz
%« +t *
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@ Sdue A \A: e™™ T}_}l:o

howeruser =3 po=o e
12. Let y(z} satisfy . , y
g — Y = 2sin{z), \a h= gl't' @2—6
y(0)=3, ¥(0) =0 ,

Then y{x) is equal to: @ -'\‘:-f M_Q a k“‘ l‘x c .,J.m Sl e,
A e+ 10 \’- A %w ) . B Con
B.e"+1 ‘«J b (v\=

6 S]Vl Y
C. e +2 \ A Cery A —
D. e"+3 L(h’ - B ¢=7 % |

oV ABwE T
Ir'=

wx (8-4)
Cosx C—A’B)f‘g’((
\?3%\-\6\‘,— o Afny =B Gk — A Coxr BEuX

= —1
) B,_A':-'l; R=! )A

out At B=0
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12. For the system x' = [—58 _57] X, the origin is ~ (5_ >\) (__':)L_.)\) + 40
A. a saddle point i, (_"}*'XB (X ’—5-) e
5

B. a proper node source )\7"._\- ANt 5

C. a center point >\ _ox m

, 13 '
6 a spiral sink > Z
E. a spiral source g & &
N — 2 —
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15. The solution curves of the system

xo=[] 4]
where X{t) = [ 2;?3 ], have the following structure near the origin 2; =29 =0 -
4 - *
MmO Ly B
B. A nodal sink A ’1’,’\
C. A nodal source —~
D. A center - ()_kq_:) (\—\)"‘é 1
E. parallel lines.
1 —
B N -3 =9
gn
+ |+
e - 2V —
13
13 = = l.:-——-
>\'=- - __._.--\'\- \r_ \ >\ v
2
Rl eaneu veakis, w ¥ OHMJT
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16. Let X(t) = [ 28 } Find all the values of a so that the origin z; =z, =0

X'(¢) = [ : ‘37 ] X (%)

is a spiral source of the system, that is, the solution curves are spirals approaching infinity as

£ oo 1/0"‘ OW&/\M s a SP""“Q' L{ e:&kalwn

A 0<a<?27 due levg,( an X heve M‘ %
Z/’P0<a<1;/\ _.Dﬁﬁg—- \;m-‘ A; O »'L'\'—L

C. -18<a< 18 2 o
D.0>a> —18. AT - A-%x -17% a-N) + &1
A-N1 )= LN
E.0>a> —27. 7 -A
.y >3'._a§\ + X1 e ?’C“A—‘S ax

N MMW cut l\uqhumy
bk W8 af oty gl < 0 So Yo B e il
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skpt,  LE (A= [“j e\ = ) € - Nozhog

. = (;—q)()«u)
-y 62 6 [Ul ¥y = -3
WL"QU:L
e [ v:m

17 Lot X() = | 2209 | saosty

Llo)=
X'() = {1 G]X(t), X(0) = [ “] [

!
The limit § = I::LELG ,28 which is the slope of the curve X (t) as £ — oo, is equal to
zy ¢

Page @ 28



Antonio Sa Barreto

Antonio Sa Barreto
28


15. Which of the following matrices are nondefective:

S I

-

A. A B

@) \s -\r€uL Sawme &3
C. B only e fem \)alAr—f/r i
D. C only

E. A only L (A-XT) = Ui

- 1
Ly (8-3F) = ﬁi I :(Q)
7

Page &
3

11
?
» C [00}'

\ : c/J\ <
- 1TxXT wmjw‘w/)/ hew,& m&—(z %

\(\A.\)L'ALC)- ‘LM)O &S%\MC’F

T = () (3->)
A= |
o >-X 'Q‘&u\ﬂtw A:‘z

N N Y
¢a1) - & RS
k (' o - A N=0, A=

AJMQ C o L\nm&,gac;l;\)e EU
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3 0 0
- 22. The eigenvalues of the matrix A = | -2 3 —2] are 3 and 5. One of the associated
2 0 5

eigenspaces has dimension one. This eigenspace has basis:

o o) O Wi 0
LA'?)—QV‘ 4 0 -1 M Ol

-\ -
i
E"‘kﬁw\s l”«»c lAM A"Muhw P‘*) X 0
Wy
-3 O o o o 0
CA’nW ) -t - V3 ’ ’ ﬂ
o ~ )
92 @,
O U"L—- Flfj 0 U 0
U\-O —-QV'L— 2\/15: \/r:‘ UL =V 4
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-1 0 0
8 LetA=|1 5 ——1j| . Let A1, Ao and )3 denote the eigenvalues of A and let Ey, E; and E3
1 6 — '
0
denote the corresponding eigenspaces. Which of the following is correct? A.)c -1
W (ANT)= ok g s> -
A. )\1:2, )\2:3and )\3:—1, dlmElrdlmE2:d1mE3=1 A G -2-x

B. )\1 = )\2 = —1, )\3 :4, dlII’lEl = dlIIlEz = 2, dlmE3 = 1]

() (T ¢ )
) ( 2) (-40,-3 N AN EX +6)

_Ge] (e3> T )
Eoh=lde=—1 A =3 dmB =dmB, =2, dmB=1 5 (5n) (3-1) -

C. )\1 = Az = —-1, /\3 =4, dlIIlE1 = d1mE'2 _ 1, dlmE3 =1

D. /\1 = 1, Az = )\3 = 4, dlIIlEl = 1, dlIIlEQ = dlI‘IlEg =2

s © O g 0 - - (l*c)x)méx’_%).
3\:-\ . (A—t’&\\’ = /]__ G -1 O

AT o
/\ é —-( /XLW 0 + V2 (6

Uy +6Vy - U =0 V3 = arth 1\ UM C e
><-\:>\(L-:—i m E &Mé}g h’h(/)/ /{-
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15. Let A be a 2 X 2 matrix whose entries are real numbers. If A = 2 + 3?' is a com-

plex eigenvalue of A with corresponding complex eigenvector w =

general solution to x' = Ax is:

/BA. X=C1e2t l:

B.

X = Cl 62t

. x=0183t

. x=Cye?

X = C1 62t

L

L

!

cos 3t +sin 3t |
4cos 3t

cos 3t — sin 3t |
4cos 3t

cos 2t + sin 2t |
4cos 2t

cos 3t + sin 3t |
4cos 3t

cos 3t +sin 3t |
4cos 3t

+ Cs e?t

+ Cz 63t

+ 02 e2t

+ Co et

L

[ sin 2t — cos 2t ]

sin 3¢ & cos 3¢ |

4sin 3t

Oy [ sin 3t — cos 3t |
2

4sin 3t

2k ; R
e CCM(}"\‘“;‘““”) ! ]

1k
c

1k

= ¢

Y4 =

L

Coft) - ¢ B

LS (34

L k) « el SE)
4
Conlah) xS (3 ce

L

Ggw..Q Saeyl\— < 4

ca (34

\___/—\/—_J — o )
X)) — Red Shuhoa -

1R

[, €

-+

CaBk) = s"'%@t}

(1 CmG'{—)
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17. Let x(t) = [ ;;Eg ] be the solution of the system of differential equations
! _ _ 4 _‘3
x =Ax, A= [6 __7J.
1

with the initial data x(0) = [3] . Given that the eigenvalues of A and their correspond-

ing eigenvectors of A are \; = =5, 1} = [ ; } and Ap =2,V = { g ] , find 21(1).
A. 3e?

B _gg-5 The a.w/u:.,Q Sl hew 13

C.e® _Sk l e
D. —3¢~5 Xtz G © [3 l‘b - > .
E. e7% + 3¢? [
C
: \ 13 A { g
\ 3 . } L” :
C’l = G 2 = 5 E

%(_6): 3
S
l 3 \ \ -3, th : ] o Ca=b
- g ~1 ‘ C =|
( 3 1
3 T \

-5k

£ -

’X(k) = 2 38
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19. Find all constants b such that the origin is a spiral source of the system

X’(t)=[‘;’ Z]X(t),bian b oW 3 .
Zr.eb<_§ 6 Spaed Sowcee U
B.b> -3 “Alee  eiFen Valis aa: »
C.—i<b<—% CN‘OQ’L audd & .
D.b> -7 Pes hve el t’m

e X (33142 -
L

B Lon V‘a(-“-ﬂ-—\?
hMcQ 'l’{-'-l» %‘” 2. 7>‘ A l’l-'rb =6

T To
-3 “hx R -

I

1
I B
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16. Given that A =1 is a defective eigenvalue of the matrix [ f _(1) J, which of the fol-

lowing is the solution of the initial value problem:

_i t[“i]-*-[”} "T,&,., Luu.&w%
/DD.X(t)=2ethi]+2e{t[i]-}-[é]} Ca de Pu&u“
[1Jee(2]- (1)) e
E.x(t)=e"| | |+e'qt EAR
[ GL— (QV\‘r V‘L\
(e eV 6 ad  Halo)- B
1 L e (AT
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20. The general solution of the system

is given by

(1] 0 1
x(t)=ae' | 0 | +bef [ 1| +ce®| 2
| 0 | 0 1

[1] 0 1
B. x(t)=ae' | 1 | +be™®| 1 | +ce?| 2
J

K 1 1
1 [0 ] 1
C.x(t)=ae' | 0 | +bef | 1 | +ece®| 2
1 0 | 0
1 [1 [0
D. x(t)=ae' | 0 | +bet | 1 [ +ce?| 2
0 | | 0 ] | 1]
1 0 1
E.x(t)=ae® | 0 | +be® | 1 | +cet | 2
0 0 1
l
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