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

or:(1,7,-3),th:(2,k,4),o3-(,t,0,k) 
r I 2 t(t

form a basis for IR3. Ttq {.,r,n qbastt O 
\ -, " , \ :f <:

l-r .t Ll

2. Which pairs of vectors in IR3 are linearly independent?
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u1 - (2, -!,3), u2 :
q - (2,, -L,3), a2 :

ut -- (2, -1,3), u2 -
u1 : (2, -1,3), u2 -
u1 : (2, -1,3), u2 - -15)

, C'.t) -, (-l*) * L (')*3") *[o.r""r)

g" -rqK +ztrK +3K2 t<:

\/z + t<-{t f-rr "n9 l< .

V7=7V, , L. D.?'
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3. Find the
,-.'g\\
tt s
)A

l-t 
-

a
L

a
tfr 1 --a -2R 

"-t 
R,

flq -+ z8z+ 29 Oq,

6O

(,) 3

(b) 4

(c) 5

(d) 1

(") 2

3
\
o

C!
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I

lrt I

L: 
"

rrq-- l Rl

-C;r.,

fa^K(A)= { '{ nrn-L"ro r/Ll'! :3

4. Which one of the following statements is Ilue about the following vectors in lR4 :

R,-.r Rr

R3-, -| K3

(3,0, -4, 1), u2(-3, -6,4,,2), q : (-3,2,4, -2)

C1V1+ CzV, 1C3ll, =o
-3 -3

(a) u1,u2,u3 axe lineaxly dependent

o
_rr

I

.v *l! , t1' Ut:
$q.3

(b) u1,a2,,as a.re linea.rly independent

(c) us:1, t, u,

(d) 
's:5q-a2

(e) u3:2q*u2

'J-<lcrn3 Cr=3 -)c1:\1L72 |

ut g+
tl Ytvrt3v3 =o

-r L . A4.rr.
I

(correcf)

\ : -'n .'1 o.'- - |-R'Il ;' ll t:Ii*;
I : -l --i] e"'--'rr* tr'
Io o ol

L" i -,J

\; 'icr= {cr
C. acz-tca =]c,
ca arb t tro.,

'tn$,nrrh\ vn".nl 3<r\.
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5. Find a basis for the solution space of the system

+rl1
$q'r

( rr-3tz-9rs-lc,a:g
I Zq+x2- 4x3*llra-g
I r,+3rr*3cs+13ca-g ti

-3 -a -s1"1
1 -H rt lol
j 3 rl Jo)
-3 -q -sl"l

', '1, iJ l:l

;l

;l
I;
t;

A,-, -tl\.t t2,.

A, -- -J?l +R3

Qr-' \rt:.
Rro t F:

L:(a) {(3, -2, 1,0), (-4, -3,0, 1)}

(b) {(-1, -5,1,1)}
(.) {(6, -4,,2,0)}
(d) {(4,3,0, -1), (-20, -15,0,5)}
(e) {(0,2, -1, 1), (3, 1,0,4)}

(correct)
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-3
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, tl
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cO

i2, - -("+ ts

u,f)
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2C3:E, z r,1 :Sl

*2=--z( -3Sl

9tr = 3x2+q a3+52r.\

= -6c -1s +1e+sf
: 3t -r{.Jr

/tt,/ail(

(*r,1G,1(3r1r,r) .13 t -tt f,t, -l L-eJr

= 1, (t I -1, l) o) * / (-l''t:":-,

-\,/
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l

'ga'sr: ' | 
(]'-2"' .1 , 1 -'{, -1, u, tl(

6. Find the Wronskian of the functions /(o) : e,, g(s) : eb, h(x): e3, on (--, *).
#tr
t s.L

(a) 2e6'

(b) 6e6'

(c) 18 e6'

(d) -4e6'
(e) -8e6'

W(F,1,\) .
.e
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u*,u"t" -
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6 e -6

ex2e-

-s .l')
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7. Which set of the following functions forms a linearly independent set of functions
on (-m, oo).

f)ohr-', s .. A*... co rnbrrr qYl cn { tL anrf C"r<.r .
correct)(a) {1,2o,o3}

(b) {0, c, e'}
(c) {r,2a2,3a - x2l
(d) {2, sin2z, cos2r}

(e) {1, cos2c, cos(2r)}

a.O + o't { o. et =c, L. De1'

32c-)cz' 3 (x) -l(zr"\, L'D"?'

9-" A.sr,fx * 1' Coir , L' DtY

gos(2r) =-X'C#x -l ,L'DE'

*\'t'
-s,f 8. If y - Aeb rns(3r) * Beb sin (3c) is the solution of the initial value problem
9'

y" - 8y' t 25y :0' y(0) - 3, 3/(0) : 0,

then'AB: , -\. e-A.r-" -:J;=l, y(o)=3 ) 3:A+o - ,-- tx
- ,^/ = A""*.-3s\o(3x) +as(st|'4Ae

(a\ -L2 ' J ,. , ,. . , =9x ("oo*t)

(b) -e + '

(c) 0 *lro) =, -=> o = o -cgP 13B r- <>

taj o ' 
- 6=12*38 :7[E'-rl

(e) 10

So AB=-lz



9. Find a general solution of the difierential equatiou 
3

".rL*o,!hL 
y(5)*y(t)-2u@\-O eh'e1 : f+1.-2r =o

\5 ] :' f3(f'+r 'z) =o
:) f3 (f+2)(r-t) =<r
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i2'(
as'3

(u) g- q+c2c+csrz + c4ea * cse-zt

(b) y- q+c2r+csx2 + c4er + csrea

(c) y - q * czx + caxz + c4e-' i cseb

(d) y: qicze'*cae-b
(u) y- e * czs * cse' a c,^s2a

(u)

(b)

(.)

(d)

(")

= -ll
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=a {-= o (r<f. 3}rvrrr ) 1f' -tt f-: I

,l'e'
ac_

cse

-?,e
-2x<1 e +

t,*,).'

10. Let rL,r2,rs be the roots of the characteristic equation of the difierential equation

3a"' -7y" -7y' +3y -0. r:\" 
), 3rt-1r'-?fr3 = o

lf 11 112(r3,then rl+r2rs- ,{1r,rqoh*, f=-l rs q fo&

z

;t 
:Cr { (zx +(r} -t

L3'l -to( 1a
3f'3- 1 {1-nt pz

3f3 +: rz
ao t"-1t 1'
-t, ('+ lu!

2_
0

10

9
5

-5
7

5

correct)

af+s
j(+3

c)

af-ror+s) = o

3r-t) (r-:1 . o

)t, j

1i'f rfs,l

(r+r; (

(r+r) (

5 g: -1,

fr
z

-+ f, +Q-fS : I + I :2-

(r, . t.!fi)
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11. Find a differential equation with constant coemcients whose general solutron rs

g : cteb * c2e-' sin o * cae-' cos c

ft.rtr{ Ch-"1: 3 r -ltL, -t-i
Fa.(]d/'> i r-3r f+t-L, ftl+i

l-Mi,JrER I

(correct)(u) a"' - a" - 4y'- 6y - o

(b) u"'-2a" -a'-4u:o
(") a"' + a" + 4a'- 6y : o

(d) u"' +3a" - 4y'+ 69: g

(") a"' - y" - 6u' :o

l= 1.' (n, ( rt -'.) (r+t +L) ac)

(r-l) (&*ri-L') --'
(r-rl ('6-*zv'+z) =o

3z
v1 + 2r-r-2r

- ir'- 6f ' 6 = o

-9 13-f'-qr -6 =o

:) 1"'-\"-ly/-61 :o

-.J + L ir l'
.- (-a'

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

(D + 1)(D - \2(D' + 4a : | - 3e' * 2r sin(2r)

is r= -1) t (lrt,<t;, f=1zi

(u) Ao: A+ Br2e'*(Cx+ Dr2) cos(2r)+(Er+ Fx2) sin(22) 

-(correct)

(b) vp: A+Be'*(Cx+D)cos(2c) +(Ex+ F) sin(2r)

(c) ao: A + Bx2e" + (Cx + D) sir'(2r)

(d) ap: A + Bte' + (Cr + D*) sin(2t)

(e) yp: A + Bre" + (Cr + Dr2) cos(2t) + (Er + F*) sin'(2t)

U.= cr it* c.J" c1i + cr 6("11c, s'q(2^)

lslqho- { .{t , 5 -1"t. xx s'fl(zy) -) 5p 'A +'B d

Ti qvard reSJilt'n "rt|\ \g r QJchv-

+ (C x + D-} c's (z') + (E +F )sy4r^)

3 p . A + Rx"*1(c"'+Dr) cc>(al * (E&F1) sin12*;l



!

^/ 
+5'1

lss ta.

Eiol&r Y" +3g' -4u :2r2 : flrr-q- " :', (r+Q(1-r) :o :> l = -q) r= I

S s. then gr(-1): 5. = c,2a+C" ea <"1

ii, ' o'J-* ".- J n" duPlttak

,\ 9 5/,2Arc+B
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13. If y, is a particula.r solution of the differential equation

ta,t -- 16 1,'-2A 

-(correct)

l"l-
(b) -; J,i tstT-\e9 =z>c'
(.) I 2fi + 6Ax- +=B -9llt'-qB:'- -cr c = z;

/,r\ 5 --) -:iA.- z '., GA -urB :c ;2A 138 -tl C : o

)1 l' :) A.-+ ,b=-'q',r,-f"
(e) ;t"'4 .- l{, -_ -!r.' -i ^ -[

)rt-rr = -i-,+ -[ '+ -[ 'Y ' =a'"

A particular solution of the difierential equation /
t, +rcy- 16 sec2 (4o) ' "'*tL' 

=" h 
t = tt-t

' n - c' Cos'qx) +c?. 5rn(9t')

is f rxt --rc s"t{+r1 Jc -

t, = tlrtx) co5(9x) * Vt&) srnQ1 x)

(u) yo: -1 * sin(4r) ' ln lsec(4c) + tan(ac)l

(b) gr, : -1 * cos(42) 'In lsec(4o) + ta.n(ac) |

k) yo : - tar.( x) + sec(4r) tan(42)

(d) yo: -4 + sin(4o) ' ln lsec(4c) + ta.n(42)l

@) yo: - sec(4r) + ln lsec(4r) + tan(ao)l

\,/ (co ar, s 'n 9 Y7 -r,*dj"*t' 
s'n lqr)

e,n (9r q9o+r
=l;
Ll

q1 *'' =

ql t'; ' l_f-,v
W

1
Cot(99 G strq".t

g.f t'l Srn(rul . t6pffur1
- -q fan (t^!4 &c(qr) :) t-{th) ' - J-<c/Qx'f

.{

z - Saa (qy1 . CokU)

: { !ac(tr't € Qz(") 'hl*cw<F,nrwl

* !^ lw1qx7 1 )on (\! | ' s'n 19 x/

hlu" tuo) t r"t t\Yl 
-

5 o 3p,")

I t srn (qY)
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Math 208, 223, Exam II Answer KEY

C MASTER CODEOl CODEO2 CODEO3 CODEO4
1 A E. A" C" B.
2 A E" B. D. A,
3 A A, B" D. C"
4 A A" B, C" A,

A B, B, D, E.
6 A E, B" E" D"
7 A D" C" D" E,
8 A A, C" D, E"
o A E. A" C" D"
10 A A," D,, A,. B,,
11 A 8," D,, E," A,"
72 A D,, A,, 4,, D,,
13 A 4," D," B," D,.
74 A B,. 8,. A,, A,"


