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1. If y(z) is the solution of the initial value problem

(e) o2

~HT / = G\ . e dx
1 - ez, -
§ 14 Y +ey’ =0, y(0) =3, SEpe O Cl s .
=T = L A
then y(In2) = =) ) 'éb E s
- % C
=) =4 =€ £
1 i o Loz ae st
(a) 5 J (correct)
2 5] =
(b) 3 = PR
1 -\ g s =2 =) C=l
7 (0) =1 — ) i —) -~} ¥
(c) 1 iy 7 Tae
1
d) 5 e A N
g J €A &
(e) i o \ P
Y (n2) = 241 2
__,#3%4 2. In a certain culture of bacteria, the number of bacteria doubled after 4 hours. How
S iy long did it take for the population to triple. '
- (Assume the rate of change of population is proportional to the population present
at time t). ‘i
P-€ = '
R R
(a) ln81 5 P Ce) = ?u =0 i : "
—_— correc
In2 "‘)(q),zﬂ > 20:1 € ) 14
(b)l_rlg —y oy s e,t“ =) ‘nl z Ly = ks «q
In2 T —
(c)ln_g y ,?U:):%?c = P, e =3F :
In2 - Kk _ o
In3 ol A .2
@) 3 = kF :ﬂﬂ; 07  ofes ¥
1 bt I P Thn s [
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3. Solve the homogeneous differential equation

e ) Sy 2
(:§C1n‘fg\Ll d_y_ 2 2 dy . ‘-I7L+3‘3 —?5 (3)
¥ 2zy— = 4z° + 3y°. 2 “J
St dz dx x4 J i
-ld\/i—:')' !\r\mé VoL an\f-\/f?(s; ’
(a) v* + 42?% = k23 . 1 — y\ (coneciul
e g g P
(b) y? — 222 = k23 V+7(_(J-;_2V+2V fjx'j,}:v‘fzv 2N
(c) 3% 4+ 2* = k2!
(d) -5y + 2% = ka® =) 2 = -L dac
- S . vau g x ¢\
@y—-=z=2*+k :___,/0,,,.(\/-#4) ﬂwl"! 4},.\(’.] ~,0-\\
e
i~ V+u-|<-}¥|'*cx“ pke
3 4y = k2 "’7‘3+L‘XT t
2 T
L:_Yf‘\w-‘e\{% :
. 4. Let t = (4,20,23), v = (1,3,2),v = (2,8,7), w = (1,7,9) be vectors in R3. If
3 9| t=au+bv+cw, thena+b+c=
(a) 6 . (correct)
(b) 5 RS ¥ =02 S G
(c) 4 3 % 11 . & 21
. :
R.— 2R o A 5]
1 3 8P A
(d) -7
() 8 G TR Y TN R
Rk | o A AR o ! i
— Ly w WIS B BB g el
= =
. C»chq i s =) h=-1 ;
b(’-bfd - 4 = a ’-l‘l'g'q:)ctz
a+t
& =S = 6
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5. If the rank of the matrix
~7 KD

, TR . o
5 4.S [111ER] gy RirRe i1 e
S A=11221)]| ——=>| o <
[1 TR PR
\ \ \ El
is equal to 2, then k = R .= Rk X
LS ey . A ' &
(4] o l@ ¢
(a) 2 (correct)
(b) -2 qlar\\t S B e
(c) 1 Ly s
(d) -1
(e) 0

<45 6. Let Abea 10 x 15 matrix. If the rank of A is 7, then the dimension of the solution
space of the system AX = 0 is equal to

fl:{.ﬁ\‘u‘-hu’\ ;
< \L.-
o2 3o\ SY
2 ) 3o e = ¥
e (a) 8 L. (correc:)
(b) 3
(c) 10
(d) 15

(e) 7



223, Math 208, Final Exam Page 4 of 16 MASTER

2 7. The dimension of the subspace

~ A l
(3 14 W= {(I1,$2,$3,$4,-’E5) : Ty — Tp = T3 + 274 — 375} Vo
of R is equal to 11 A Sluno Spaa f e 2337
o, A=Kz =2y + 3 =o
3 =1, == 3lc 4
(a) 4 [‘ 3 (correct)
(b) 3 L.y 20
(C) 2 Free V.: xz’X'}l)CL”xg (‘EC_'U__( ?\“—a{ Uﬂ‘\mbuj)
(d) 1 =) dim "‘ W o
(e) 5
< 8. The general solution of the differential equation \ = "
2 -L‘._\._\E(,—-L(S T T
et D(D-1)XD*+4D+5)y=0 , =200 —5
23 "17‘5 —
is | g'xg e CsSx, < 7
(a) y = c1 + c2e® + c3ze® + cue 2 cos T + cze 2 sinz ’/ (correct)

(b) y = c1 + c2e® + cze™ 2 cosz + c4e” P sinz
(¢) y = c1 + c2€* + caze® + cye” cos(2z) + cse” sin(2z)
(d) y = c1 + co€* + c3e7* cos(2z) + c4e” 7 sin(2x)

(e) y=c1+ coe™™ + c3ze™ + c4€” cos(2x) + cse” sin(2x)
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9. An appropriate form of a particular solution of the differential equation
"1/’—5 20 = y-tze =2T=12l

~ H1 ’
) : Vi e 30® — 3%
-
= Axe v Bre
7 J?

is

(a) yp = Aze* + Bze™™® (correct)
(b) yp = Ae® + Be™*
(c) yp = Ae* + Bze®
(d) yp=A+ Be* +Ce™™
(e) yp = Aze* + Be™®
. 10. If y(x) is the solution of the initial value problem
r\fp " . = ’ U ‘ 1|,‘ :3’Y::_+L.
§S2 Y+y=Ly0)=240)=1, Yy+yco : C+l2¢
e o L e
th (—) — . :C CeroC +™2
eny(; iy 5
. &g s
ag
(a') 14 \/i (correct)
(b) 2+ V2 -nzCnc“'sx‘*c'lsmx*‘
(c) 1-3v2 e = Cp 40 31zl =y Cy= )
d ) :
(d) 2+3v2 | ¢ swx + G Cox
(e) 3+2v2 . F
)=t = € =1
e

Se Y = Cosx + Snx +1

2 T 41
gt} Er i = ©
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11. Using variation of parameters, the differential equation

A2 PS3 y" + dy = 4sec(2z)

S T
D D

has a particular solution y, = uy; + usys. Then u; + uy =

(a) 2z + In | cos(2z)|
(b) 2z + In|sec(2z) + tan(2z)|
(c) 2z + In|csc(2z) + cot(2z)|
(d) 2z — In|sin(2z)|
(e) 4z — In| cos(2z)|

(correct)

~ #H 5 12. The matrix

go-!
i |

(a) one eigenvalue of multiplicity 1 and one eigenvalue of multiplicity 2 ___(correct)
(b) three distinct real eigenvalues

B == N
o = O
NN = N

has

(c) one eigenvalue of multiplicity 3
(d) one real and one pair of nonreal complex eigenvalues

(e) no real eigenvalues

2_.>‘ (5] T

TA—AI|: % [ =(2-2) (1-2)(2=>) -0 +2

(e-% (1-)

o 2-A :(Z_A)l(\-m - (=X)
< (1=>) T@->) -t}
vy (2 XY (=2 %Y)
S (1=>) (=X (39

{
=
F

P s Ao Ty G
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210 . . . :
S 13. If v= | 1 | is an eigenvector of the matrix o
d‘:'\ -:\ b 5 o \ q_ ' J
Al S
E‘-‘?j'““\q'\}é_ 2 0971 A’V BV =1} 1 _ h
2icf A=|121 Mt s
102 24 1Y 3
a+z+h | ? )
associated with the eigenvalue A = 3, then 4a + 2b = S 1 =
2a+ba23za = El
(a.) 3 (correct)
. 204t +b z3 =) 2a =
(b) -1 \
o azd ¥hbrg
(c) 1 g g
. 8.3
(d) - Y a+2h 2z qa+rtax bacz
(e) 6
14. An eigenvector associated with the eigenvalue A = 97 of the matrix
2.9
- | S r
AL Azlﬂ -3]
J 27 0 __c\i -5 o
is (p-ail)v e = [ AT ¥ dl
311 -“Aaije
TEz.‘:__)_—:> ‘ [%;— —-4¢ ( ”]
[ 41
(a) - 3 =>4l = T3 (correct)
e { # o]
® 7] |
i a2 v, -qQl vy 2°
© |2 E v,
-1
= g L/sJ
—3i
T N,z 3
CIH RIS
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u\4 3 6 -2
* 15. Let A= | 0 1 0 |. A basis for the eigenspace of A associated with the eigenvalue
28 1

=

9 6 — (&
A=1of Ais (A_n_)(}zo =2 | o il T
o © o ‘
- 1 g
(a) 0l, 1 (correct)
G A { \ 3 it 0]
. Sl = (] e o 5
0 e FE
(b){ 1 j V.
IS VAR
= . : V|+'5Vz "‘6 e =" V{ i .
@llo].] o s
C ’ =
SILIE N L
s T - 3
@l 21
o b =41, |
|2 1
CRACNE
| 2 0
~®l 16, Let A = lf :12] If P is a diagonalizing matrix such that P~!AP = [é g-l
‘ J
poz- then Rin pidestiee
Fi= % I
(A*}.I)vch:)[ ‘\Ox @-'_—-_“2)"&{0 o\“‘l

1 1 ' 2
(correct)

U“ +\r2e = 'U; ==

] 2L T8 e U el
=1 (A-'}*{L)veu s l—-'} 1]0‘,] e L_:, o‘\(;}
3 *

U S 2a DYV

—11 —011 v;[.‘ﬁi]*[r‘]‘& vou v. [
1) g B

-1
(

)
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H 21
S 12 1T X =¢ l i ] e + co [ i ] e~ 3t is the solution of the initial value problem

X’=[g :g]X,X(O)=[_54] X (ijf[:)“'[”

then ¢; —c; = 5 & = 0y (;)
-4 = "f‘-fCL — (%)
-
R T T
(a) 11 EZ)4 e (correct)
a8 Se ¢ -Cpz §-(») =1
(d) 10
(e) 9
4\° : . 3 2
: 18. Find a general solution of the system X' = . o
gL -3 -1
| gl
| 2¢t e* s § g
(a) X =¢ —3¢t ] +C [ o ] = (correct)
. ¢ 5 T =Y -UR A FD 6
D e B e R
:2e_t e-zt . — >\=\] >\ =2
ox=a[Z]eal 2] ST e
b 92t o kAl TR s g
(d) X=¢ 3¢t ] +c2 [ 32t ] 3V, +2Vz 20
[ —t -2t Vh = = 7.:'\/?_
(e)chl o ]+Cz[ e_zt] 2

2
—3et e N3 Y3 V-3 }
L \V -] \J?—] z g- Va > -3

X" (\XWC‘XL VeV 2ze D G2-Va :
Y0 T b O L
e
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o0 o0
19. Y n(n—1)c.z™ 2 - g™ =0 thien =2 —
Z (n—1) Z X
|-(—.'n—l L:ﬂ-‘
(a) 78 ___°d_ V (correct)
(v) 64 7 temlew €, T =L G0 =
(c) 99 =0 A
o/ K.
d &
(( ; Z [(K+1)(1L+\) Cria -Cuu—ﬁ e
e
K=o
, (e+0 ) Qg - G *
= Cew - (vAy et
L=2s e Cag . X -26:2% -26:3 = 1%
= [ v e =
e Bl - A6 LF 9 C‘Z?' <
C2y
- 20. A possible fundamental matrix for the system X' = [ g z ] X is
#
S ¥\ 2
. o " ) ~lo
Sub - pgk | A->T1)- \ | 6V
(a) (I)(t) = _Bgt 9 8t % (correct)
¢t —¥ ) AL ‘ac;}:%‘%:;;\—\) hag) =«
(b) (I)(t) = et o8t = A\ -
- t 8t =) A= \r ) = ¥
@eW=| 5. % o
7 N I T T
= b A (] =Y [
et —2¢8t s
(d) (b(t)Z Let 568t SVleV 2e = \“2 _i‘\ft
i Y 2
—et 66‘8t :l \J 2=>
o = 5et 6edt ] Yo [ ['S}

XI:[—S}Q
Eaa ol et s

—2\)‘-}1\]1:0 :_—) Vlz\lt

@A)z[x. Yo Vl[,‘)ut sy o\ S
e

L

|
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o0
21. Let y = Z cxz” be a power series solution of ¥y — z?y = 0 about z = 0. Then the

E—i

~ s k=0 Rl = k-2
S H# coefficients satisfy by :K‘Af e / ‘j(( 2 ._/_L kle-t) €y X
2 o
st
(a) cry2 = i+ CI:I;E; g 2), ko2 b . LT (correct)
~T
Ck-1 Z KU‘")CK)‘L il G= zo
- = o R .55
(b) Ck+2 k(k_l_ 1)! k e 1 =2 1 e
(i e B . .
k(k+1) "~ ~ v %, Z c L Ze
Ck—2 z n+)(n¥ ¢ o - n-v
(d)ck2= yR2>2 n=x
T k(k—1) n=¢ j[ k ]'17
Ck (n+)(n#) Cppa =Cn2 |x =€
= w20 Gl +
(e) Ck+2 (k‘l" 1)(k+2) = 2 C'L + 3 nzz’ \—_'______(___._)
= t.’_ C,H i
)+ Catz 7
— () . RN
=) Cnsz ° (n+\) twe2)
» 22, Let
3¢
AP
$ L 2 cos(2t) —sin(2t)
S = At _
s ) [ 0 ] - [ sin(2t) cos(2t)
A particular solution for the system X' = AX + F(t) is
_ Ak J’ At Tw dE
[0 Xp : € 5
(a') Xp == 1 (correct)
e %y (4) z
(b) X, = sin(2t)] 5 QA Cos (26) E: }[ } JE
P | cos(2t) E aenlits (o3 (20) o
[ -2
(C) Xp = i 0 ] AP 2 Ces (ZL)J (’
@ X, = | 22008((2;))] £ S [‘?—S"‘“‘" 2
—2sin(2t
" ] £ () S0 (2k)
(e) X, = 2] coltlt ™ } [ t
- : [ s ) L (]
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414 23. If the general solution of the system 419 ; S g 5
'9}.3 6 —4 6
X=1]16 1|X
| R - T |
1 b 1
isX=c|1]|e¥+c| -1|e¥+c3| ¢ |, thena+b+c=
a -1 -1
Ekyn\m)u.s : 15,0
(a') 3 - (correct)
(b) 2 Find iz pomding eXqenvects
(e) O
~ 8-
S % 94, The sum of the roots of the indicial equation at z = 0 for %y + 7zy’ — Ty = 0 1s
(SN N S A T
Jte 3
(a') —6 7 (correct)
/ o ‘ Al
(b) 0 o L et )
(@7 p p@ e, 2107277
(5]
(d) -1
(6)4 Y.(‘(_‘),‘..?Uf-f-ciczo

((T“\ _f_]_{-’-’- c O
F LG Es
(v-y) (Y =¢
= vz A -7
\,?z—é

Sum =
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25. The guaranteed radius of convergence of the power series solution of

o Gmmpu Y
g2

alse #2 about the ordinary point z = 0 is

(2> +4)y" + 42y + 2y =0

(a) ; (correct)
(b) o0 Sy ze = e XA v
(c) 4 S R = X

0]\5%‘( /
(d) v2

(e) 0



223, Math 208, Final Exam Page 14 of 16 MASTER

26. A 2x2 matrix A has an eigenvector associated with the eigenvalue A = 4i

q 2
-;1-3 of A. Then the general solution of the system X' = AX is
[ cos(4t) — 2sin(4t) 2 cos(4t) + sin(4t)
(8) X =¢1 i 2 cos(4t) 1 2 sin(4t) tey)
[ cos(4t) + 3sin(4t) cos(4t) + sin(4t)
(PR cos(4t) te sin(4t)
| —cos(4t) + 2sin(4t) 2 cos(4t) + sin(4t)
Ch= 2 cos(4t) ] e [ 2 sin(4t)
™ 2 cos(4t) — sin(4t) 2 cos(4t) — sin(4t)
(4 X=6; [ 3 cos(4t) ol 2 ginldd)
i cos(4t) + sin(4t) cos(4t) + 2sin(4t)
5 = [ cos(4t) } =4 [ —2sin(4t)
o pazid ytt \+ 2 o o )
X:\ Xe K [ o
T . 2
. ( I S Ll,e =Xz Swn L\“)
s 9 & + ¢ o, =
. Cas Ut el

. L
2(0‘_31_‘&_' S | JSW\L\

(o5 uk -~ 15""”{}

>/l7?e()o? [ ) Cos Ut

9 (os ut +3'™ "‘l’J

Y, » | (X) - [ 2 $mut

g oK X'+(1X1

O
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#15 a0 1
374 A=| 0 1 —4
0 1 -3
0
has a defective eigenvalue A = —1 of defect 2. Choosing v3 = | 1 | such that
. s
(A+TI)%v3 =0 and (A+1)%v3 # 0, then the general solution of the system X’ = AX
is
1] % ] [ #%8
B X=1e10] +tal2]|+ c3 | 142t et (correct)
&3 3] ML A
1 [t B =
(b)) X=|c1 |0 | +eca|1]|+c3| 142t N
| 0 =% 1] L]
Fof. - fel o8
D X=|a|l|+c|0]|+c|2t]|]e?
L 0] =% | 2
j 1] [ —t P
(d) X=1%10 + Co 2 t+c3| t et
0 1 t
3 [t oo
e X=|c1|0|+c|2]|+c| —t gt
(3] 1 1+t

X X (le 7>(
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28. Let

#' 2% o3t
. 5 =3 e” 3e
§ A [2 0 ] ) ‘I)(t) lezt 2€3t]

If ®(t) is a fundamental matrix for the system X’ = AX, then et =

(a) [ —2¢* +3e%* 3¢ — 3™ )

| —2e% + 2e% 3 — 2¢% I 3 Ackawi)

[ 22 + 3e3t 3e2t + 3e3t Lok = ): ]
(b) 2e? + 23 3e? 4 2¢3 < % °) 1 = .

_ y =

262t - 3e3t _3e2t 4 3e3t ,__, -1 I 2 3} ! [ i P

(C) 2e2t _ 263t __36215 £ 2e3t . % (o) = 2.-3 =1 i

[ —2e% 4 93t 2t — 33t -
(@ | _gen 4 pest e — gt Mg w R

[ eZt s 63t e2t e eSt 2 & g{: - 3

"
(e) _ezt_eat 2 4 3t ” K€ ’ x%] [ : —\}
- & 5

r _ 3F
& 3& ‘Sc;[, -3€ l

2
e +33E_ b E
-7
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6

10

11

13

12

19

14
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20

17

16
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23

n

22

24

25

26

a7

T

10

[

19

18

15

12

13

11

14

20

17

16

22

23

21

25

26

a7

28

T

3

1

10

20

19

13

12

16

17

11

15

14

18

22

21

24

23

26

25
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