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1. Find all values of k for which the following vectors

U = (1,7, —3), Vg = (2,k,4), U3 = (k,O, k) 5 K
\
form a basis for R3. They ferm abasis & \1 K o \ +o

=% 4 i
7 7y _ 5 () + kK (2¥+3) Fo
(a)k%Oandkaé—§ W () 2 e * S
(b) k # 2 K: -k +25K +3K® +o
2

(c) k#0and k # -3 e

(d) k#1and k # —4 ak (ak+3) o

(e) k# -1 = k#o, k-T

2. Which pairs of vectors in R? are linearly independent?

(a) v1 = (2, -1,3), 1 = (2,1,-3) Ve £ kV, FD(W‘}) k.
(b) v1 = (2,-1,3), v; = (4,-2,6) v, =2V, ,L.De.
e B |
(C) L B (2: _1:3): = (§J _Es 5) Vg = ‘El" v( ? L. D{P
(d) v1=(2,-1,3), v, =(0,0,0) V,:0V, ) L.Dep
(€) v1 =(2,-1,3), v = (-10,5,—15) v, = —SV; , L.D¢p-

(correct)
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3. Find the rank of the matrix
~ w\ 113 3 11R~=>-"RR} o 4

$4S AI23783£\}:;“_‘11*‘7" o T Lty e
46 14 16 6 |p, >R Ry | © say L
317 5 4 o - L :
BBy o ) ( 4 {
(a') 3 ‘ (correct)
N NN
(©) 5 P o ol s 3
(d) 1 F l { 3 S !
v R
2 Ry—x 'ﬁ,;" ‘\ \ 5 A
R, Loy é o e © \
L ) o (€] o G
rank (B)= < nanters cags = 3
4. Which one of the following statements is True about the following vectors in R* :
v #I¥ 19
- “; v ={3,0,~4 1), wl-3,-6,4,2), w={-324 -2
SY. =
3 z 5 5 =3 =
ci\/l+ ‘LVLf 31/3:0 =D " o ” Q\-B_\?R\
_—D
a) vi, V9, U3 are linearly dependent { 2 el (correct)
(a) vi,vs, y dep (
(b) vy, vs,vs are linearly independent K : —\ e I, W - )
- i 2 2 < i
(C) vz = VU1 + V2 ‘ - = R} - —??-!R'L
(d) v3 =501 — v L, 2 -t Ry o Ry
(e) v = 201 + U9 i =1 —\1 e _, 3R ]23
i N g
Tal Caz3 HG2H; L | : N &)
l'\j 3 B [} 5 w=
We ael \ ) -1
4Vt 13% 2o il
L B - 4§
—) ' C)‘”\o 0 = e
C-;_ = ""3 C‘S

C, 2 C24 Gy = cji‘ G
Cs aclo o
in ?—\mﬂ-&‘w‘ many Sq\,
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5. Find a basis for the solution space of the system

X - 9 -S ) e
{‘F‘? 1 —322— 923 — 524 =0 : b - W 1a - 1 1p\t'”21
9y 221+ 23 — 423+ 1124 =0 - l 2 N P\I_;_KH-?\
s T1+3z2+ 3z3+ 1324 =0 |
- i Q
\ =% a S{oka_ﬁ? %fzz
g | e
[o 1 Ve o ® 12396(23
(a') {(37 _2’1:0)3 (_4: _3:0$ 1)} ¥ (correct)
-3 = el
(b) {(_1!_—5’151)} \ i j_ 3 ‘ 01 Q_JH-\‘Zt“’RS
c
c = p
(©) {(6,-4,2,0)} Sy Gt
(d) {(4$3)0:_1)a (_20:_15) 0: 5)} — \ = __ﬂ -31
() {(0,2,-1,1), (3,1,0,4)} SR e Sl
¢ o e
Xy=k ) Ay =S At A EJ’)
: _2t-3
-x?_:—-z{“. —35' : (')(,"}(q,')(:uu;,) :(Bt"(‘lb?' 2 )
{ _3 o
oy = 3% 4T L3 +TKy | _t(g,,_l,\,unﬁ‘(“‘f £
= wGil <95 «TEAEE ) - YN
ST \ é {(3,_1\@(“1.““1)
12421 -
7
{4,856 i
6. Find the Wronskian of the functions f(z) = €%, g(z) = €**, h(z) = €3 on (o0, 00).
H#S
55
6
(a) 2™ = o~ e (correct)
(b) 666:: c <, e
= 3x
(C) 18 62 W(Ffb,'f\\ - X o ezr 361
x
(d) —4eb® ot ye q¢
(e) —8eb? oy » ™ 3x)
ye -2€
B T e e S E ]+e,(
" Y 5 %
:ex Gesy_ey.(:'.ey.@e 2 e
Ex C
< e P Tl
Ex
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7. Which set of the following functions forms a linearly independent set of functions

on (—o0, 00).

a {I,ZI,xs} no‘\_ﬂ_-tS “ _/Q'\:Mh( Cdmh\“aﬁm% \'\" fAhP( two .

(correct)

(a) <

(b) {0,:1,‘,63} a0 + oL to.€" =0 1= OQ?

(c) {z 212 333—1;2} BOC—DC.L -3 (%) ——%(zxz) : L. Dep
) ) . . |

(d) {2, Sin2:1:, 00523;} 9 = ASinx + A CoSx , L. Dy

(e) {1, cos?z, cos(2z)} cCos (29 =&-Cox =1, L. Dep-

. If y = Ae* cos(3z) + Be® sin (3z) is the solution of the initial value problem

y" — 8y’ + 25y = 0, y(0) = 3, ¥/(0) =0,

thenAB: ;
.‘j(o) =B e 3=A+o :)5#\-3,“
(. AT, _35a(m) 4 Cos(3N-YAE

(a) —12 . e i
(b) -9 4Bt 3™ + s . TDE

(c) 0 3((0]:0 . - o +YRh ~ 3B b

i = o =R SE R )

(e) 10

So Pﬁ B-———\‘Z
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9. Find a general solution of the differential equation

S 3
ir:)cc"w])(g 1 y(5) +y(4) _ 2y(3) sl ch. eq: LI o =o
= e
§S 5 = (T -2) =0
4 = “'s (T+2)(r1) =0
- Y=o (rep. 3¥wmer), = -7 Yol
(8) y=c1+ &2 + c32% + cae” + 5™ ._'I; 7 /(con-ect)
(b) y = 1+ c2z + c32% + cy4e® + c5ze” Ly X2 e x
() e
(c) y=c1+ oz + c32® + cue™ + 5™ 5 -2x 3 e
(d) y=c1+ 26" + cze™™ J:CM(”"‘*C&"‘*‘C" ol .
(e) y=-c1+ coz + c3e” + cie®®
10. Let r1, 72,73 be the roots of the characteristic equation of the differential equation
. 3 2 ,
3y — Ty — Ty +3y=0. Ch-€q: Jr -—Fy_Fr+>=°
If r; <79 <73, then 72 + ror3 = @nsvﬁ han, f=-1 s @ {oct
2z
3 ; i — correct
(b) 0 LRI ity E G T
3 7.
© 5 sftaert
9 . o7 = 1743
@ -2 e LA
3 | A7 +3
7 \ R+ 3
e —
o 3 Y e L

() ( 3r1_|or+5) =0

fea) (3r-n){(1-3) 2°
= = -\
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11. Find a differential equation with constant coefficients whose general solution is

Y= cle?”: +ce ¥ sinz + cge”* coszx

‘@3 P
)\" /,,\'\L '00(.-"]_3" Ch-eﬂ: 3 e e ¢ L i =1 --l:
, Fackord> ~ ¥-3; Cal-l ) Yxl+t
(a) ym ol yn - 4yf —-6y=0 ' . (correct)
(b) y" -2y —y —4y=0 Eq. (r-3) (v —L)l(f-t-l +1) =0
2 2
(c) ¥ +y'+4y — 6y =0 (-3) (enf-t) =
(d) v"+3y" -4y +6y =0 {v-3) (¥ o20%2) =°
(&) " -9y -6y =0 V‘3+2r11-2v~
= 3(1.. 6Y - 6 =a
> z
= Y -7 -4r-6 =o
(y o/ / y
=) \1".—\{ —-q\‘f_.é\-‘ =y
~J # 19, 3cC
§=-*

12. An appropriate form of a particular solution of the differential equation

(D +1)(D —1))(D? + 4)y = 1 — 3¢” + 2z sin(2z)

is \/‘:—'\) \ (_‘\'\‘:\Q_)' =22\

(a) yp = A+ Bz%® + (Cz + Da?) cos (2z) + (Ez + Fz®) sin(2z) —(correct)
(b) yp = A+ Be® + (Cz + D) cos (2z) + (Ex + F) sin(2z)

(c) yp = A+ Bz?e¢* + (Cz + D) sin(2x)

(d) y, = A + Bze® + (Cz + Dx?) sin(2z)

(e) yp = A+ Bze® + (Cz + Dz?) cos(2x) + (Ez + Fz?) sin(2z)

-%
- P *Clex*csxe»x+cw&$(2x)+CsSm(2ﬂ) )
o | o +E ) Sin(@d
. ; i CusCZx\—f(L'Kf |
ISLchﬂa_s\ ‘1', - -3c1+ 2x Sy = 3? = A +B€a( +(CX+)}\
To avan d re?e,\‘{hm with Y o ) Wt tala

¥ Sin(
(€ x4Dx) (%) +(E‘x+F1) n (2%)

:jP : A % B‘xle_x*_\.
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13. If y, is a particular solution of the differential equation

75
Examles V'3 —4y=222 2 Vadr-y=. = 0H) e e A
s -4
s = C <€
S then y,(—1) = e el e j ne o‘uphmk
4p Ast4Bx +C <
/ 2A% +B
9 I
(a‘) 1A = (correct)
16 43R
(b) — 4 .
= {
3 40 winG - by =2% 3
(c) ; 20 +6Ax +3B g A-HBx -y =2
(d)j — -4A=2 ; GA-UB = ;2A+3B-UC=o
16 | . g .
(e) . SRy o S e
4 ot o b o el
So 3{, = 2')(, 5 ’, 8 Ce I i
L‘)..-.-l..‘.s___l-s _._\.___E 2'4_‘_2 2 _.L—
bs o N T o T ie 6
f\/ﬂSU\ \J)\
;gf 14. A particular solution of the differential equation / S 3
riee e [ T2RUC T
" ==r ,
y +16y = 16 sec (41:) "j - Ck Cos L4X) + Sim(Y4x)
. T "z (9}
- ?‘K) ths $€C(q") 9 - U, = Ce3(Ux) + Liz.(x) Sin(MXx)
(a) yp = —1 +sin(4z) - In | sec(4z) + tan(4z)| _ (correct)
= w (€2 ax, Sin4y) = cesluy
(b) yp = —1 + cos(4z) - In | sec(4z) + tan(4z)| '
(c) yp = —tan(4z) + sec(4z) tan(4z) -4 S (ax
(d) yp = —4 + sin(4z) - In | sec(4z) + tan(4z)| =y
(e) yp = —sec(4x) + In | sec(4x) + tan(4z)|
t :
ul‘ P S L _q fan (W eeting < W& * - S-ectyx
w |
f_(-( Ces(yx) . {é 5&%‘%} x) = Q"Sﬂc (-Lw = | hn(‘f‘)l
L{L(") ‘3' ) " -4 Sac (4 = U W =
W <

$wn (4
Se sz(x) 2 = Seclqy) . Colyn + /Qn'-&c(qk)_th“(\,‘vl Sy (Yx

= -1 4 sn(av) o D | 82e “"’9‘*‘““("\’9| .

U‘(‘.d)‘-n



| Answer KEY |

Math 208, 223, Exam II

1

3

4

12

10

11

14

13

1

5

2

14

10

11

13

12

3

1

11

12

13

10

14

2

12

13

11

10

14

Q || MASTER | CODEO1 | CODE02 | CODE03 | CODE04

10
11
12
13
14




