Disc.:

EXAM 2
Math 216, 2017-2018 Fall, Clark Bray.
You have 50 minutes.

No notes, no books, no calculators.

YOU MUST SHOW ALL WORK AND EXPLAIN ALL REASONING
TO RECEIVE CREDIT. CLARITY WILL BE CONSIDERED IN GRADING.
All answers must be simplified. All of the policies and guidelines
on the class webpages are in effect on this exam.

Good luck!
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1. (16 pts)
(a) Use the Wronskian to decide if the list below is linearly independent or linearly dependent.

v —1, 3z +2, 22+ 32
el 2ype2 a3

\,J(x)‘:: M 2% 32 Lhey3

2 o) 4

=2 ((qu—z)@hcd} -(3)(22~ gx))
+4 ((K"'O(s)—(?xxz ><+7)>
= O
These Lmetios are ol amdife andl W(x)=0, so Ihe lick is

(b) Use any technique from this course to decide if the list below is linearly independent or
linearly dependent.

32%¢* + 2sinz cos® x + 21In(3 + sinz), 122¢® + 3sinz cos®x + 2In(3 + sin z),
622¢* + 8sinz cos’ x + 11In(3 + sin x), 5z2e¢® + 1sinz cos®x + 51n(3 + sin )

There are Y vecdors w Whis lid) all £ whidh are in
Spom <»cle"3 |, sweesdx \M(3+s\m§>
Whidh ¢ &t wost 3= immensional,
So bhe lish wast b lneney fepondhonst.



2. (18 pts) Find a fundamental set of real solutions to the differential equation L(y) = 0 whose
characteristic polynomial is

p(A) = (A +2)°(AN* +5) (A + 6X + 10)*(A> + 4\* + 5\ + 2)
X"—\—GX-HU = ()\+3§L+\ \»M @\g A= -3E A

Biesns has pesitle ol mls £1,22 7, adeda ) ica et
<o Axl s ‘K'QBC"DP. A"*x

N ¥2
M| a3 A YN S\ +2 = 3 +YN +S\ +2
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N o = (o) (Xv2x3)
25% 3 - > 3
T 2nw2 - O\*\‘) O\*‘)
2A Y2

So 3 ) L
905 = Q\ﬂ) (>3 +€> (,\—— («3-\4& ()\- (= -;\)) Q\@) ()&%
= (»«134 (R+8) (A-(3 (-3 ) O
e~~~ \——”_\/’*/ -

c,\aL$S) o 'Q.S.S. s

aned Mg by Hhel Jreoromn From
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€ w&™ W™ LT el | <in(3),
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3. (16 pts) Find the form of a particular solution to the differential equation below. (You do not
have to evaluate the unknown constants.)

"

y" +2y" + 4y’ + 8y = xsin(2x) + cos(2x)

Na'\\l& 609-55 . (C,+C.sc3 005(7%5 + (&a*Q‘% siv\@%

?(X3=>\7’+2>1\w>\+8 , ond =2

p(A)= p(as) = -8k —R +Ri+R =O
= X720 ro\-ors
.\Q— w Were 22 Prew Qesru_ O§’ ?ww&\,&ue_ ‘\.D \,Q>/L[- ’

=

So M‘-‘-\_

So Quf ouc-\'w\k S\JQSS 1$
Vo = %! (Cb"'C-’C» Cos(@d + s(‘(&»*g..% sin(29



4. (16 pts) Find a particular solution to the differential equation below.

Yy +y=e "cosdx

Nu\ciws ok €™ esx = %(e("*mx» | we consiflr incread)

(1430 x

Zyz=¢€

(‘l %_:-Te(-”ﬁ)x . Then e e uakion, boe cormes

T(-H%L @,(_‘*3"“3" ¥ —\—QC'“'?D“ e’(:'“'3"~)"c

—

T ((-—\a—y) -\-?) =\

__
=> T=73]

R
= "xk

= Zz = -1 e('\ﬂl’)x

3

= -1 (e“xcaszx +Jue"‘sav\3>5

< (3e%amad) +» (bt

Then \f = RC@’B

3 €-¥SI\V\.3X

—
—



5. (16 pts) Bob says that the function S : C>° — R defined below acts linearly. Is he right? If he is,
prove it; if he is not, find an explicit counterexample.

S(f) =3f(0)+2f(0) + 1

%o\o [£3 W roWey.
Considler SGCOO A&inad. by 4=0; note /(9 =0. Thew

Q(Q':b = 30 +2:0 +\| =|
25(3) =2<2-o+2.o +® =>

SD S(zﬁ) * ZS(ZDJ 0 S s o \'\Mu‘.



6. (18 pts)

a ow that — 3)(x"e’®) = kx" e’ when k£ > 1.
Sh hat (D — 3)(z*e? kx*=1e3® when k > 1

03 (&) = Dl -3(<%)
— (oY + () - 3(e)

= kx*e®

(b) The differential operator L : C* — C*° is defined by

L=(D—33D—1)(D*—4D +6)

Without citing theorems from section 4.2, show dire tlytht ker(L).

L(z *) = (0-3) (0 (S-0- é)(“‘"

= (0-)(540-9 p-3) (z =
- 6540906
590
(50 (643
= (0-)(S-4D- @(o)

=0




(¢) The differential operator @ : C* — C* is defined by
Q= (D —1)(D*—4D + 6)

(Note the relationship between this ) and the operator L on the previous page.) The

function 4x°e3 is a solution to the differential equation Q(y) = g(x).

Without citing theorems from section 4.3, find a solution to the differential equation L(y) =
g(z) of the form Az®e3®.

\ne brow Head  4s&e™ cohes QM) = 365) | so

we Crose A 876X e = x5
A.g.—].e:Lp
\
A="34

So \{ = %14‘ Xgesx Sokoes L(‘A =3(A



