221, Math 208, Major Exam II Page 1 of 8 MASTER

1. Given that vectors { = (2,-7,9), @ = (1,-2,2), ¥ = (3,0,1) and @ = (1,-1,2). If
. t=atl+ bU + cW, then a? + b% + ¢? =
@25 [4.)

(a) 14 (correct)
b) 12 - .
((c)16 | 3 1|2 @ '3 2
(d) 13 -2 O - -} _3&_*—5» o 6 \\|-3
(e) 10 2 b2 | A ~Kii o -5 0|5
a L
Qrazba+l=2
(biC=-3 F b=-t, C=-3-6b=3
-8b2 5 and @ = -3b-Ccy2 =2

qz:,bﬂ-cz: H+1x9 = 1Y

2. Let S = {(z1, 2, z3) € R®|z3 = 0}. Which one of the following is true

@ /4.2

a) S is a subspace of R3

(correct)

(a)

(b) S is not closed under vector additions but closed under multiplication by scalar

(c) S is closed under vector addition but not closed under multiplication by scalar
)
)

(d) S is neither closed under vector addition or closed under multiplication by scalar
(e) The vector (0,1,2) € S

LQJ: V, = (x\,XL, Q) € ISJ
\,2‘ = (9‘,91/ C)) eag
\/\‘\'V = (K\"'n\/%f\'j?—lo’)e‘sf r, S 'S aSu‘)SFClCQ
cV = (ex, cx,,0) el of R7
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3. The values of k for which the three vectors
v = (1,0,1), v, = (2,-3,4), andv3 = (3,5, k)

form a basis for R? are

1 (3 IL\-’&
(a) v —5 (correct)
((l:; 2:(2) The '“\re,e._ Veckors w.‘u ﬁm a ‘:c\g;g q‘? R'_’:
((d; ”t:; '\-c H\ﬂj ane Linearl‘j 1“0’£f(’n(g!ﬂL (=
e) k
Vo2
o0 -3 S '-:}:'0 &> -3K-20 4loxq4aF0
L4 K | N
& -3KF 1 S K+ -7
13309
4. The rank of the matrix A = ; ; g 182 is
283 2
Qq |45
e c' (correct)
((b;; (¢ 3 3 97 v 3 3 q]
(:1:)1 2} Y b -2R R o | =2 -l
2 0F s 12| @ g oy g
(e) 0 i
L2 ¢ 3 )7 Lo a2 -3 -k
Cuks T ) 39 “ - L 4 oq-
By |
‘ B 0} —p -2 -lo
.—1Q‘l.§gq O | & \
= - \ 1 o 0o | 4
Lo 0 1 M o o o O

v TRe Rank(p) = 3
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5. The Wronskian of the functions

f(z) =1, g(z) = z, h(z) = 2

is

@ /5.2
(a) 2 (correct)
(b) 2z 1
2 | X X
(c) = W\, X ) -
(d) 4 ( 5 8 ) 0O ax | = 2L

6. Let y(z) be the solution of the initial value problem
y' =4y’ +3y=0;y(0) =7, (0) =11
y(In2) =

G, | I5'3

(a) 26 (correct)
(b) 24
(c) 22
(d) 20 M-Nm-3)=0c = M=\, =3
(e) 18

2
m-y4yms3=0

\j(v):?-ﬁc"-ﬁ-cizq :,7201:(_'__;)02:2
Yio)=N > G4+3G= » =5

3 X

3 ﬂ(x):: 5 Qx +2€ = j(‘nl} - \o+l6=26

CamScanner 2 Wgo bsw‘


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

221, Math 208, Major Exam II Page 4 of 8
7. A linear homogeneous constant-coefficient equation whose general solution is
y(z) = Ae*® 4 B cos(2z) + Csin(2z)
is

Q‘iolsv?;

(a) y" —2y" +4y' -8y =0 (correct)

mn I ! =
(b) ¥ +3y" — 4y’ + 5y =0 e wols of the @‘\u(ac\ erlic
(C) y" — 3y +4y — 5y =0

(d) y" —4y" + 5y — 8y =0 Q‘{ dbion are m= %, 2
(e) ym - 5yll + 4yl + Sy — O

(n-2") (W +4)=0
= m3+qm-9.m7'-—2=0
= m>-2miy4m - T =0
. % < /7
So,a DE is 3-1J+“_j—8jj~:o

8. An appropriate form of a particular solution y, for the non-homogeneous differentic!
equation
y”l — y” _ 12yl =1 - 2xe_.3z

is given by

@y ls5.5

(a) yp(z) = Az + Bz? + (Cz + Dz?)e™*
(b) ¥p(z) = A+ Bz + (Cx + Dz?)e%
(c) yp(z) = Az + Ba? + (C + Dz?)e3*
(d) yp(z) = A+ Bz + (C + Dz?)e™*

(e) Yp(z) = A+ B2® + (Cz + D)e™**

(correct)

7, 7 3
Cumsn‘dtf j -j/—- \Z‘\j,:: o S m - mq_.r)_ m =0
= o (m-n-1n)=0 = m (m-4) (nr3)=0

3%
= m=04,-3> F . = C\J\-Clé(x-t-cg ¢

-‘;31 jP - (A -“-iB‘X) * ( C +DX) —e}x. 1o m:iue the
2\ = upli i tiv '3
39: (AX-\-BY") + QCX*DXI) rid clfy 0 we gd
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9. (11-points) I'ind a basis for the solution space of the given homogeneous system

{1‘1—4:1,‘2—32)3—7.'124':0 QZ\ILLL.!
2v) — T2+ 23+ T4 =0
T4+ 2294323+ 1124 =0
(\9\/\
") -4 -3 -}]0o . (1 -4 -3 -30]
2 v | 1[0 _—_->’;p"R‘ o 1 1 2o
1 2 3 nlo )7 o ¢ 6 g0
- _ - - T - _ = "‘
1o \ Y 3 -1fo erils |V 7Y 73 o
r >5lo ' 3lo|l—> |©@ v Vv 3fo
Lo 6 6 13jo 0 0 0 0|0
aeLd aeb) (31ts)

Wk =t , %=8
Koz -3 -3%, =-5-3t (ebk)

X = P 43 %3 £,

=-49-nnk+ag+t =-5-5¢t (\PH

So Q So\ujnar\ o? 'Hu Sjs'\em has the rom

/
<-S-S’L, -S-3k,5,L 7 Q?L)
-_—_g(-\/-—\l\,o7’\'£<“§)"3}0)|> (\?

A basis o Re soluten §¢a (e XS
? <"‘/*\/‘;0>) ‘<"3—/’7’/°H>’k (\Pt\
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10. (11-points) Find the general solution of the differential equation

(D — 1)(D — 2)%(D* +1)(D*+ 6D + 13)’y =0 (Gic\np\c 5 + 4)
5.3

RS C\\M(n\\cwj Q.C\\ch\\on \S
(=) (m- '13 (o) (6o -\-\3) =o  (1pt)

—W\ﬂ- (\00\5 ace

m=\,% (otdec2) , X L ] ~3+aL (ov&r 2)
(b (Qek)  Qek) (1 PE)
The 34&«\&«:\)— So\u\’\ o s
SR fpk) Gk
J . (’, _\, Cz-\r%X\e, & By LooX -~ Cg SIN%

C6+c X) 'BXQ,S.(u} +(Cg+<’q>qe_ sin(2x)
(9L (e)
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11. (11-points) Use the method of variation of parameters to find a particular solution
of the differential equation

y" + 9y = 2sec(3z). @53 /5.5

%

j --\-“\j =0

A o=y Mm=23L

) jc = fy GsBX)+ & 23 x) (‘?{:)
Lk Yo = Ux) @s(sx) + Va6 sial3x) (1pL)

Cos(3x) 3in(3x ) ‘
W = - 3 ng(ax)+3 S\t‘;\z(%d

-3 Sin(3x) 3 Gy (3x)

(z?Ls)
0O Sia(3x) '
W = \ o S, ‘ﬁn(BXB Gets)
28ec(3x) 3 bsla)
| Gos(x) o |
W, - s(3x - (2?“\

-38n(2 K) 2 Sec(zx)

Ux) = S"J dx = g.—%"\'an(%ﬂ Ax '2‘%\’ \n‘ Sec(zx)\ aer)
Ut(x):g—%’dx:%—x (\Pl:)

Cos (3x) ‘n‘Se.cCZt)\ + X sia(3x)
(pL)

<
-0
i
|
e
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12. (11-points) Use the method of undetermined coefficients to find the general solu-
tion of the differential equation

4yu +4y1 +y= 3re® Qq /S 6-
(No other method is accepted).

Yty Y=o
2
otaumal =0 = (ama) =0 ¥ m=-% (oedec2)
- x ) ) ;
3 =C e 0¥ é;)( (2?l:>\

kl 39, /]e +B>(e - (A+Bx)¢ (>_\>Ls\

3(, B & (f-l+B><)e, = (B1-ﬂ+BX)e (\eﬂ
3; z B é’r (81-91—8)()3,( = (2619*3)()5

(ek)
Su-‘oslﬁ\’u*'nj in the OE,

(86-& 4A + 48 X)é ¥ (‘iB-Wﬂq‘-‘-IBx)e)_(.,,. (ﬂ*‘ﬁ’x)ée.-;x@(
('15*““*“‘3’() & =3x & (pL)

= \2B8+9A =0 (\Plﬂ (\PE)
\ - -
QR =2 ':BZS _i'?A— %—

o= (hx-%) e Geb)

m 3@{\1“1‘ %o\u\{u/\ i_S (\ ?L—)
X . X
J = Je+dp = G ervoxet 4 (hx-%)e -
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Math 208, 221, Major Exam II [Answer KEY|

Q || MASTER | CODEO01 | CODE02 | CODE03 | CODE04
1 A C . A, D, B .
2 A B, D, D, E .,
3 A B, A, B, D,
4 A B . D, E ., E ,
5 A E , E ., A, E ,
6 A E, D. E . B,
7 A A, D, E ., B,
8 A A, C., A, C .,
9 10 10 10 9
10 12 12 12 11
11 1 1 1 12
12 0 9 9 30
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