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Math 208, 213, Final Exam
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1. The general solution of the differential equation

<l
& _ 5e” ll'é

dx Y %
is e [a Ad =5 Cli-‘
.Le_l-“ﬁ - S €L+K
1 q
W Zln ol 1%  oee 4+ 4k (correct)
(b) y =41In (20e” 4 ¢c) e = . .
) : ho . i (20€4C) €=M
(c) y:ZIn (5€” + ¢) b, b g
4 » ¢
(d) y =21In (5¢” + c) 3”§/Q’"(2 e +
(e) y = In (10e® + ¢)

2. The general solution of the differential equation

dy Saadtde
—= + 32y = 62? faR=e = 3
Sk 2 z o G 2% e9C
is & -‘3’4— Bxe Hc Y
a 'X . xl ﬁoc
.1 e -
. Fle
(a) y=2+ce 3 . (correct)
(b) y=3+ce™ e’x_:) -2 &8 4C
(¢) =2+ cpe™ g
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=—;\- :——)MUZ“LL
3. The solution of the initial-value problem x? X ]2 ) exact
, Nz L = M ',ﬁ;
- —~+1)dy=0, y(1) =1
it (Jr1)a=oum=1 _ Lo
= / “
is Q/
A (4)
F - j_%lalog_z‘f%b
2
() = :Ef]. ; (correct)
s (v = N=— !
(b) 41 Et-,)c*ﬂ“’)) x
(<) _2z-1
Y= Se Fluy) == 9 e
s \WP |+’:C =) SE
(d) y= Sol ¢t 2 +‘_’)3c' =
241 x g
2 ,-3(%1“)’
(e)y—;g—l %—rb‘-?’
2‘9(,

4. If (z,y, 2) = (a,b,c) is the solution of the system

\ % 213
s 73,182 i |-
z+3y+2z=5 L3 @) AR Y !

¢l — 5 4+ =
2z +Ty+52=38 KZ 1+ 5 s RJ—;'7H'+P‘5 s ~3 5
2 +3y+52=29

{ S Y

thena+b+c= R 53R i \ \_1
3 (o]

o o 4N

(a) %f_) —u (correct)
19 oM 3
(b) Z 3—_1 -2 ‘—-’L-t—.]l =
“ 3 T 33
@2 s B 2 . oo
4
(d)9 s 3 :3”@,1\__42‘45
(e)5 a+b+C= T T Y 4
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5. A basis for the solution space of the system

T1 — 219+ 33 =0 [;_ :SZ 3}?
By ety — g = 5 LV %%
-2
i FR—aJlﬁn‘Rr. . o :l .ot 5ty 28
- lo X
,;DCCL_ 7_‘;\1—301 - 200&_'3&1.!3—0(
(a) {(17,10, 1)} ' - (correct)
(b) {(L )} (= T SH (1R, loa /o/)
(c) {(2,-3,-4)} () R S
(@) {(3,-5,-1),(0,1,17)}
(e) {(11,7,1),(1,-2,3)}
6. If y(x) is the solution of the initial-value problem
yll - y' — 2y = 4€", y(()) =3, y’(O) -1
-2 A%
then y(1) = Sslw y=3e +2e _2€x
(a) 3e71 +2e2 — 2¢ {
(correct)
(b) 2
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7. By using the method of variation of parameters, a particular solution y, of the
differential equation

y' +y=cos’x

1s

2 4

T — 3 sin® x (correct)

1
(a) yp = 3 cos® z + sin

i 1
(b) gy = gcos‘lx +sindz — gsin‘lm
1 1
(c) yp = ~cos z +sin’z — —sin*z
4 4
1 1
(d) %p= -z cos® z +sin’z + gsin?’z
1 1
(e) yngcos4x+§sin3x—§sin2x
8. Let
10 -1
A=1038 1
00 2

Using Cayley-Hamilton Theorem, A~! =

(a) %(AZ —6A + 11[) & (correct)

1 A&J’(n_g 1™ - i~ o —\
(b) —=(A4%— 64+ 111) o B>

: A

Dt 7

(0) %(A3—6A2+11[) 0 :

1 _ae) ta-2) (7
(d) (A% = 6A+11]) —f g Crosare)

% LV 3 _é

(e) A®—6A%+ 114 — 61 s =) NP e

-):S—(—é /\1—‘\7‘ + 6
3w +6T *
A (Ri-c’p"‘—“l)

\’)(;\7 o & "
o (M) =~ A +6R
iR
B g 0 L

O

s 2
chA = A -

T >
=N\ & g_éA—kHI
=\ A = é ( )
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| i =

1 T

9. It the eigenvalues Ai, As, A3 of the matrix 3~ B J
35 8 der(B>1) '-] s
A=|o070 Lo 19
161 (T-2) [ (3-\) (1Y ‘S’J
are ordered as follows: A\; < Ay < A3, then ; (7’?) ( ?\7.4(,%__ 5)
20-2) (A-S)(AFY
(a) A3 — Ag =2 (correct)
(b)/\1+)\2= -—=) A:q’s’-‘
() Ay +A3=—5 425 <}
(d) A1+ X+ A3=10 Al At A
(e) )\1 /\2 )\3 = —30
Let
3 6 -2
A=101 0 |.
00 1
An eigenvector corresponding to the eigenvalue A = 3 of A is
o ]
(a) | O (correct)
0
[ 0 N
(b) | 1
L 0
0
(c) | O
[ 1]
I~ 1 il
(d) | 2
0
1
0
2

r
L
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11. Let A= [2 0 ] A diagonalizing matrix P, such that P~'AP is diagonal, is
= S - = D
a:,,u(n-)l’:\b ’ L
2 AL L ra-ni-d
-— ol > = 27' ;\:3
(a) = L 9] ~ = : (correct)
L1 0 Azl V —3(01 = Yl =
(1 3 T 2 =%l :
mP=11] A I
11 V?Kx]ﬂ({‘} I
-2 2 G 2
R EH IO RS RN
- = - ¢ 3 2 G 2
@po[20 ‘ 3 d[/l} drz,vat LB
) F= |0 3 V| « 3:
1 % - '1}
P =
& P=| —1] v vyl e

= 2
Lek o¢ =2, X2 7 ol e
12. The differential equation ~Thon 9(_: - Ae
2 .= K
n " ’ — 12 HE 3 P
2" 4+3z"+22 —dz =t 9(1/ 0 = S -TX 3% +£7
. . - +
is equivalent to the system of first-order equations - 5% -2X"3%g
(a) 1 = 22, Ty = T3, r3 = 571 — 229 — 323 + # (correct)
(b) 7, = 3, Th = T2, Th =5z — 283 — 3T3 + 1
(c) o, = g, Th = T3, Th = —5T1 + 223 + 323 — 7
(d) .’17/1 =2, SEI2 = T2, IL‘& = T3 +t2
(e) x| = Ta, zh = T3, T3 = 5r1 — 2Ty — 373
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1

13. 1fX=c1[_1

] et +cy [ 1 ] e% is the solution of the initial-value problem

SHEEEH

then ¢ + c§ =

X () = Ci [—:)“LC'L([ ’1]
HEME

(a) 17 (correct)
. ¢+ = >
(b) 13 =) ( s
(©) 5 e SIS e
(d) 41 gty = ¥ :C,(_q‘»’s =G = -

14. If the general solution of

2 0 O
X'=|2 -2 -1|X
-2 6 3

is

0 0 @ | e w
X=Cl|:~1]+cz[b}et+c3|:0}e2t, =D exuyﬁvq\u».) 21

a 3 2 Copd Caropadng ageedy
Thena+b+c= =) Rz 2 \9:—\/ Qe
(a) 2 (correct)
(b) =2
(o) 1
(d) -1
(e) 0
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15. A 2x2 matrix A has an eigenvector V' = i associated to the eigenvalue A = 4—3¢

of A. Then the general solution of the system X' = AX is

[ cos(3t) ] 4 —sin(3t) | 4
(a) X = sm(3t) ] et COS(Bt) ‘ 1 (q‘_'s" )(’ iemzen
(b) X =¢; cos(d?) | + ¢ —sin(dh) | x >(t [“E €
sin(4t) | cos(4t) ) :
cos(3t) | sin(3t) ( X i (cos (3¥) -1 sin(3Y)
= —4t - —4t = e
@] X =g sin(3t) € +C2{ cos(3t) ]e [ 7
[ si | i 3 =1 $5mGY &
(d) X = ::)‘;((3?) S +62[ 28(;2((?;2) ] it Cos () K
L _ - = ' (31)
r o . () + €0
() X =¢, Ecc.)s(Bt) et 1 o) sin(3t) S sin S0l
| —sin(3t) 2 cos(3t) e
Cos (39 1 4t . X R A x) = (Y
3 € ) Nt “
X\772C(X) 2 Shn (3{')
16. Let o 3 o\
300 ' K:& = %
A=[230 _a1eN  NTLE e e 3
123 N’z[gg:] e
4 © o))
1 0 0
Ifedt=e® | f(t) 1 0 ],thena+ f(1)+g(1)+h(1)=
g(t) h(t) 1
&
At 31k QM{— '5("_1- _eU& . e"&h’ e\\)
e =€ :
(a) 10 : = 5 (correct)
(b) 15 3t .
(©) 8 A L
C i
(d) 12 pEESEEN Tohw ot
) (L)-.k+2£ ; W) :
(© 9 e RWZE D
243+ =1
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17. A possible fundamental matrix for the sy_slte{n (= 2 \ ) ;‘ yx 43 ¥
BT R R i
4 3 N (,A,_S) (A‘H)
is >\ 5 _,\, Az s
[ _ -t 5t
(a) q’(t) = ee_ ¢ QeeSt ] X [ \ (correct)
. A= \_7' < (‘L’) ol
et 0 Y q
(b) &(t) = _et oot ] U e A #\ ['|J€€
:2_t25t J _ o([-\)u\\/ ]’—')X
(c) ®(t) = ee—t 42& ] ’ [ “}

18.

- u 2|6 i_q ; A

@ o) = | o, _‘i;] s L)t L
:___e—t o W= l\f-}_ }’7_ 0( B [ ‘l ~—‘)X1.
(e) 2(t) = | 2e7t 2P ] [ x d[ ] sk

TR AL E

!:]st-

],0<t<z.

sectJ At [cost —sint
’ - 2

F(t):[ 0 sint cost

A particular solution for the system X' = AX + F(t) is

bt
2 5 Pl =T
[ tcost —sint - Incost X? i

(8) Xp = | tsint + cost - Incost ] (correct)

[ —tcost+sint-Incost

(b) Xp = | sint — cost - Incost ]

[ tsint — cost - Incost

(€) X, = . }

] tcost+sint-Incost

[ cost — sint - Incost
| sint +cost-Incost

[ tcost+sint-Incost

ox-[ |

| —tsint —cost - Incost
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19. The matrix o -1 & o
(6] i (=3 S 1
I NS ES S N
A == 1 1 2 0 -1 d
0 -11
1
has a defective eigenvalue A = 1 of defect 2. If we choose v3 = | 0 | such that
0
(A—1I)%v3 =0, then the general solution of X’ = AX is
[ 2 ] [ 2t ] [ 241
(a) X=|ca| 0 |+e| 1 |+c3 t et = (correct)
-1 —t = € €
t_. - % 5 x / Xz V‘ € s Ej]e
1] 2t g2 l . e W
(b) X=1ec| 0 |+co| 1 |+ecs| ¢t e = l—l)
| -1 | -t | —$2 XLZ V'(:e +V7,6 Lh‘k 1 _Fa L
[ 2 ] t ] 241 ¢ (—\/elv’__tx
(¢) X=[ec| O |+c| 0 | 4¢3 t et v & e *\/2{!6 +V3 \671/
-1 ] -t | —t2_ X32 I 2
2 7 [ 2t 241
@ X=|a| 0 |+e| 1 |+e| ¢ ) e XzC,Xl*(‘X””KXJ
= | =3 | t2/2 |
2 [ -2t t2+1
() X=|a| -1 |+c| -1 | +c3 —t et
0 t —t2/2
p y : 1
20. A 2 x 2 matrix A has eigenvalues \; = 1 and A\ = 2 with eigenvectors v; = ]

and vg = [ 3 ] , respectively. If

'y
z w |’

thenz+y+z4+w=

|

M\ 1)

D:loz)

(
O L \‘3 “x
_——' o L = ( - |

«  Jdia vndm‘f“h“‘l’
A= DP L

lL It -

(a) 2 - \\ (correct)
(5) -5 =1 x\ [

(c) 4 T "t

(d) ~9 } [3‘ (3 -‘IL‘)

(©) 9 A= [i _1)13 ,A’ T

‘)C_-{—B-f'];-*w"‘ 13 __\1_.(.6‘,_8/ = lAl=22—



213, Math 208, Final Exam

Page 11 of 13 MASTER

21. By the method of undetermined coefficients, a particular solution for the DE
y" + 2y + 2y = 2sinz has the form y, = Asinz + Bcosz.

(Answer True or False by filling in the OMR sheet)

(a) True (correct)
(b) False

22. The vectors u = (1,2,3), v = (4,5,6), w = (7,8,9) of R? are linearly independent.
(Answer True or False by filling in the OMR sheet)

(a) False
(b) True W

(correct)

—

o'\V‘_-C<

|
7
S

v
1
¥
4\

-15)
) (us-4% ¢ (\X'lwlﬂ’(n
) _ —4 L—é) ++ (_3)
- -1 akd

L. Dey.

_ o ==
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a T = g 3 = © °
23. The following matrix is nilpotent: } = [ e o 2 ] 1 . ‘2 5} = { <; c;
5 (o]

01 -1 o 27re -
B=[GB & §, 62[20‘5[001}20
o © o o ©O

213, Math 208, Final Exam

00 O o)

(Answer True or False by filling in the OMR sheet)

(correct)

(a) True
(b) False

24. If X is a repeated eigenvalue of some matrix, then it is a defective eigenvalue.
(Answer True or False by filling in the OMR sheet)

(correct)

(a) False
(b) True /{” JIRE (z?eakc}

L. ing 2lgenvect=”

fwice (529) ) Alea L& may L

2

-
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2
5
=}

1
A= 4

1
25. The vector v = | 2 | is an eigenvector of the matrix
=1
1
3
-10

(Answer True or False by filling in the OMR sheet)

(a) False (correct)

b) Tr
e Check o df™ Av=7Y rasped

e [f« 3 3][‘“5‘] pal 2] forand

-t £ |

Se V 18 ﬂ_gf an e\‘.DenJCC‘\"Vﬂ A
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