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1. Introduction

. < (cos(z?)) = —2w sin(z?)

d 1/2

g (1= V) =gV

% (2° In(z)) = 32° In(z) + 2

a4 (VI tan(@) = L1+ tan(@) V2 sec?(@)
dzx 2

7 () = oty

dx

1
1+

d
7 (arctan (v/z)) =
y=—cos(l+z)+C

2
y:5x5/2+0

y= %sin(:f) +C

y = In|sec(z)|+ C

y = arctan(z + 1) + C

y = 1In|csc(z) — cot(z)| + C
y=zln(z) —ax+C

y=ze® —e*+C

4 (tan (In(x))) = sec? (In(z)) %

1

P—

2

. % ( sin(m)) = %(sin(az:))_l/2 cos(x)

e (cos (sin(x))) = — sin (sin(z)) cos(x)

1/2



18.
19.
20.
21.

22.

1. INTRODUCTION

y = In|tan(z)| + C

y=1+¢€"

y =2 — cos(x)
y=3+1In(z)
y =1+ sin(x)
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2. Separable Equations

Aty =C

y?=In(z2+1)+C

3
V=B C
.y:Cew2/2

y = Cemta’

1
vty =527+ C

sin(x) + cos(y) = C

22 —y2=C

y = tan(z + C)

y—_§+§€
2

Yy

T 9 _dg— a2

x2+y2:4

~ tan(20)
= — tan(2z
V=3
y = tan(z? + 27)

y? + 3y = sin(2z) — 2

1
T+ 2

y:

%yQ +y=In(z+1)+ % —In(2)

x

y = 2e®

y?=1++V22-16



3. Linear Algebra
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4. Determinants — Eigenvectors

3. This matrix has eigenvalues A =0, A = —2, and A\ = 3.

Any eigenvector of this matrix with eigenvalue A = 0 is of the form

2
C1 1
2

for some nonzero scalar C1.

Any eigenvector of this matrix with eigenvalue A = —2 is of the form

for some nonzero scalar cs.

Any eigenvector of this matrix with eigenvalue A = 3 is of the form

2
C3 2
1
for some nonzero scalar C3.

4. The eigenvalues are A =1 and A\ = 4.

Any eigenvector of this matrix with eigenvalue A =1 is of the form

()

for some nonzero scalar c;.



4. DETERMINANTS - EIGENVECTORS

Any eigenvector of this matrix with eigenvalue A = 4 is of the form
. 1
2\ 1

. The eigenvalues are A =1 and A = 6.

for some nonzero scalar cs.

Any eigenvector of this matrix with eigenvalue A =1 is of the form
1
C1 1

Any eigenvector of this matrix with eigenvalue A = 6 is of the form

+(7)

. The eigenvalues are A = 2 and A = 4.

for some nonzero scalar c;.

for some nonzero scalar Co.

Any eigenvector of this matrix with eigenvalue A = 2 is of the form
1
C1 3

Any eigenvector of this matrix with eigenvalue A = 4 is of the form

+(1)

. This matrix has no (real) eigenvalues.

for some nonzero scalar C1.

for some nonzero scalar c;.

. This matrix has eigenvalues A =1, A =2, and A\ = 3.

Any eigenvector of this matrix with eigenvalue A = 1 is of the form

0
C1 0
1

for some nonzero scalar c;.

Any eigenvector of this matrix with eigenvalue A = 2 is of the form

0
[65) 1
0

for some nonzero scalar cs.



4. DETERMINANTS - EIGENVECTORS

Any eigenvector of this matrix with eigenvalue A = 3 is of the form

1
C3 0
2

for some nonzero scalar cs.
. This matrix has eigenvalues A = —1/2 and A = —3/2.

Any eigenvector of this matrix with eigenvalue A = —1/2 is of the form
3
“\ 10

Any eigenvector of this matrix with eigenvalue A = —3/2 is of the form

+(3)

for some nonzero scalar c;.

for some nonzero scalar c;.



10.

5. The Chain Rule — Picard’s Theorem

d 1
) di; _ §(e3t +€t)—1/2(363t +et)
d
d—? = —csc(t)
d
du u41n(t)
dt t

du 1 2t+ 4¢3

dt 9 (12 + t4)3/2

du

i 2t cos(t) — t%sin(t) + cos(t) — tsin(t) + 3t2

— 2 1.3
y=1—x+a°— sz

10



6. Exact Differential Equations

1. This equation is exact and the solution is zy + %yQ =C.

2. This equation is exact and the solution is yIn(z) = C.

2_|_y2

3. This equation is exact and the solution is =C.

4. This equation is not exact.

e The integrating factor F(x) = e” gives the exact differential equation
e” sin(y) dx + €” cos(y) dy =0
with solution
esin(y) = C .
e The integrating factor G(y) = csc(y) gives the exact differential equation
dx + cot(y)dy =0
with solution
x +In|sin(y)| =C

5. This equation is not exact.

e The integrating factor F(z) = e2* gives the exact differential equation
2e2® cos(y) dx — > sin(y) dy = 0
with solution
e*® cos(y) = C..
e The integrating factor G(y) = sec(y) gives the exact differential equation
2dz —tan(y)dy =0

with solution
2z —In|sec(y)| =C'.

6. This equation is not exact.

1
e The integrating factor F'(z) = —; gives the exact differential equation
T
1 _
“dy — Y

- = dr =0

with solution
Y i x| =C
T

11



6. EXACT DIFFERENTIAL EQUATIONS

7. This equation is not exact.
e The integrating factor G(y) = y? gives the exact differential equation
221> dx + (3zy* +2y%) dy = 0
with solution

1
2293 + §y4 —C.

8. This equation is not exact.

e The integrating factor F'(z) = e’ gives the exact differential equation
2:vye’32 dr +e* dy=20

with solution ,
ye® =C'.

1
e The integrating factor G(y) = — gives the exact differential equation
Y
1
2edr + —dy =0
Y

with solution
2 +Inly| =C

9. This equation is exact and the solution is yz~! = C.

10. 2, 4, 5, 8, and 9 can all be solved by separation of variables.

12



7. Substitutions — Orthogonal Families

1.

5-Vh <y+1+‘/5>+5+‘/51n<y+ 1_\/5> :—1n(x)+\/gl (3_\/5>

10 z 2 10 2 10 "\35 5

2. y= ce®’ /2v”
3. sec(y/z) + tan(y/z) = cx

x2+cx—x

= x + c or, solving for y, y =
r—y T+c

1 y2+xy+x2> 1 1 <2y+x>
7. -In|{ ¥—=—— ) + —tan =—In|z|+¢

10. 2?2 +3y* =¢

13



10.

11.

12.

13.

8. First Order Linear Differential Equations

C
4
_ = C—3a:
Yy 3+ e

1

2
y=-z cos(z) + 5 sin(z) + Ce 2"

y=e %4 Ce2*

y=e % (In|sec(z)| + C)
y = C'sec(x)

y=ux(e® +C)

y = (& + Ot

1, C
Yy=cxr + —
5 x

14



9. Complex Numbers

;103578 _ 4

- (1 +1)200 = 2100 — 1267650600228229401496703205376

S+ +(1-0)%=0

15



10. Second Order Linear Equations

. The functions 1, z, and z? are linearly independent since the Wronskian is
W(z)=2=#0.

. The functions e® and xe® are linearly independent since ze®/e® = z is not
constant.

. The functions cos?(z), sin?(x), and cos(2z) are linearly dependent since cos?(z)—
sin?(x) — cos(2z) = 0.

. The functions cos?(z), sin?(x), and sin(2z) are linearly independent since the
Wronskian is W(x) = —4 # 0.
.y =cz+caxin|z

.y =cie ¥ +come "

sin(x cos(x
P x( )+62 (z)

.y=c1+clnlz

16



11. Constant Coefficients

.y =c1e” + cpe?®

.y = c1e” cos(x) + cae” sin(x)
.y = c1e” cos(2z) + cae” sin(2x)
.y = c1 cos(z) + cosin(x)

.y =c1e¥ + cowe”
LYy = c16%F + coxe?®

2z

.y = e*® cos(w) — 4e2*

sin(z)

17



12. Differential Operators

18



10.

11.

12.

13.

13. Particular Solutions

Cy(x) = %63“” + c1e” + cpe?®

y(z) = —1 cos(z) + c1e® + cae™®

y = e” + cie” cos(x) + coe” sin(x)

y = 3e” + ¢y cos(x) + co sin(z)

y = —1wcos(x) + c1 cos(x) + cosin(x)

y =1+ ¢ cos(z) + cosin(z)

y=sx— %+ cre?cos(z) + coe” " sin(z)
Y= %x‘l—i—cl—i—@x

1 4 —
y=§xe2i+ge2i+§e T

y = 2 cos(z) + £ sin(z) — Ze” cos(x) + Le” sin(z)

5 5

Y= %x?’ezx + 1% + cowe?®

y = —1wcos(2z) + § In|[sin(2z)|sin(2z) + ¢1 cos(2z) + ¢ sin(2z)

y=—e Tcos(x)+ cre % + coxe™”

19



10.

11.

12.

16. Euler Cauchy Equations

LY = clm+02x2

y = ¢1 cos(In(x)) + co sin(In(x))
y = c1z + cpxIn(w)

y = c122 + cox®
Yy = 01:173 + 02;1:71
Yy = 128 + cpx™2

15 . —
y= a2 + o~

y=1a°

y =24 22

y:x—l—a:_l

Yy = —%x—l—clx2+02:v_1

y = gxcos(z) — sa?sin(z) + 32° Ci(z) + c12 + cpa®

20



17. Systems of Equations

2.t 2.4t , _ At 2 4t
. Y1 =—35€ +3€7, Y2 =3€e + 3€e
= et Bt gy — et | Bt
C Y1 = 2c; + et yo = —cq + cpe®

C oy = 4c1e3t — 2c0e73 Yo = 13t + coe 3

C Y1 = 1€ 4 cowe®, Yy = c1€¥ + cowe®® + g™

21



18. Power Series

1 1 1 3
Y = ag (1+4$4—10$6+"')+a1 <x_2x3+8x5+>

3

an:7n(n—1

) ((n - 2)an—2 - an—4)

1+ 2ad — S + i Dy
— — - a €T R -
y=ao 27 T 20" ! 127 7 504

2n—9
p = ——————p—
nin—1) 8

1 1, 1 1 1
_ 122 23, 5. L e 7
Y ao( 27 TR T Tas® T T

an = %((n—l)anq — Qn—2)
1 1 1 1
Yy =ao <1+4x4—15x6+--~>+a1 (x—4x3—12x5+--->
1

p = — (2(n = 2)ap—2 — 3an_4)

nin—1)

14 ta? g Tty TP T
= Q —xT —_— e —_ —_— “ee
y=ao 2" T 24 ! 37 60

1

a":n(n—l

) ((n - 1)an—2 - an—4)

—ap (14 a2 Doty TP P LA N
Y=o\ B Tt Ty ! 6" T 120

an = ((An —TNap—2 — an_4)

n(n —1)

22



10.

11.

12.

13.

18. POWER SERIES 23
1 1 1
_ 14 o8 264 1 8
Y “””“0( T T o0” T12e6” T )

_ n—4
ap = TL(TL — 1)an—3

Yy =a1x + agxz

(n? —3n+2)a, =0

=a 1+ix4+ix6+ +a x+1x3+ix5+
Y=Y Moo ! 6" 10

n—2 + 1
——ay_
nn—1) "* " n-1

Ay — Up—4

1 3 1. 1
= 14 24 " 4. 14+ -2+ —2%+...
Y ao<+8x+128:17+ >+a1(+6x+30x+

n—1
4n

Up = Gp—2

y = ao(1+ 62 +2*) + ay(z + 2®)

5 7 3
— 1_42 24 1-= 3 5 7
y = agp( T° + 2z )+a1( 22 —|——32x +—128x +

(n—6)(n+2)

n = 2n(n —1)

Qp—2

1 1 1 1
= 1— — gt = 8 ... A Rt
Y a0< 2’ T’ >+a1 (”3 20" " 110"

1

Qp = —



19. Laplace Transform

ar,3y _ O
.i”(e t3) - (S — 2)4
s—1
(et cos(t)) = Go12+1
. ZL(cos?(t)) = 5(5527—:24)
- L(sin®(t)) = ﬁ
. Z(cos(2t)) = ﬁ
. ZLetsin(2t)) = G-12+4
. Z(tsin(t)) = (SQQfsl)Q
s2—1
. Z(tceos(t)) = m
52 —
. ZL(sin(t)) = alt )

(s2 + 1)

24



20. Shifting Theorems

-1
s) = et cos(t) — 2e " sin(t)

(52+25+2
7 <32 n ;s 5= e tcos(t) — e tsin(t)
1 _9s S .
7 (651+82 +e? 1—|—82) =u(t —1)sin(t — 1) + u(t — 2) cos(t — 2)
Sl (R R T cos(2t) — ée*‘r’t sin(2t)
s2 4+ 10s + 29 2
1
! <s2+25+2) = e tsin(t)
Sst+1 s25+1 ¢35 +1
L(f) =e — = 27T e
1 -5 2s 3s
f(f(t))zs—Q(l—e —e 4 e7)
Z(W0) = 7 +e™)
o824 1 ¢

25



21. Calculating With Laplace

5 3 1 173 37
1.y = ——cos(t) — —sin(t) + —te " + ——e¥ 4 “=et
Yy 34005() 345111()4—5 e +425e +50€
3 2 . 1, 449 5 87, _g
2. y= 50 cos(t) + 55 sin(t) 16¢ + 100° + 20t6

13 3. 1., 237 1
T A P Bl ¢
3 Y= 555~ o5t T gt Tagp¢ s

26



22. Problems

Problems on Page 108

. This set of vectors is linearly independent.

. This set of vectors is linearly dependent.

. det(A) =6

. det(B)=0

. No, the first matrix times the second matrix is
1 00
01 0
0 0 2

which is not the identity.

27



PROBLEMS ON PAGE 109 28

Problems on Page 109

B S 9 N

. The eigenvalues of A are —2 and 1.

1 1
1 | is an eigenvector of A with eigenvalue —2; the two vectors | —1
0
1
and 0 | are linearly independent eigenvectors of A with eigenvalue 1
-1

. Py(z) =142 + Ja* + La®
. Py(z) =2+ 2+ 1a% + §ad
L2ty —3r4+4y=C

. ix‘*—i—xyszC



EXAM 1 REVIEW 29

Exam 1 Review

l.a. i det(A—=X)=X—-X—6

ii. Eigenvalues are A = 3 and A = —2. ( 1 ) is an eigenvector of A with

eigenvalues A = 3 and ( _21/ 3 ) is an eigenvector of A with eigenvalues

A=—2and
b. det(B — A\) = —\3 + 12\ + 16

3 —_
c. In(e¥ +1) = —In(1 + cos(x)) +2In(2), or y = In (1+ZZZE$)
2x
d y=—7—
Y=1 + Cz?
24:3/2
“ VS TTam

f. 2%y —3x+4y="C

2xe® — 2¢* 4 223 + C
y:
T

h. 2* +22%2y +y2 —y=C

i z4+yln(z)=C



EXAM 1 FALL 2006 30

Exam 1 Fall 2006

1.a. i det(A—X)=X—-5)\+6
ii. The eigenvalues of A are A = 2 and A = 3. ( 1 ) is an eigenvector

of A with eigenvalues A = 2 and ( 1{2 > is an eigenvector of A with

eigenvalues A = 3 and
b. det(B — M) = —A3 4+ 2X2 — X = —\(\ — 1)2. The eigenvalues of B are A = 0

and A = 1.
1 1
2. —56_2y = gegx + C
0
3. a. gi:ill-ln(xy)—i—él
b 22
dy y

1
4. y1(x) :1—|—x+§x3

2 1 2 1
-1 2, %43, 4, % 5, * 71
ya () +x+tux +3x +6x +15x +63x
5. The differential equation is exact since
0

30 (e — ycos(zy)) = 2e*Y — cos(zy) + zysin(zy)
Y

0

= — (2ze® — z cos(zy) + 2y)
x

2 =

The solutions are ze? — sin(zy) + y* = C.

6. Q—an‘gﬂ‘ =ln|z|+C
x x
7. y? = arctan(x) + 3
8. F(x) = x is an integrating factor for this equation since

a% (2(2y° + 31)) = day = a% (z(2zy))



EXAM 1 SPRING 2007

Exam 1 Spring 2007

et +1
dx 1 Tz +1
b. ———————— = —arct —_ C
/x2—|—2w+5 2arcan< 2 >+

c. /tanz(:c) dx =tan(z) —z 4+ C

a. / ¢ de =In(e* +1)+C

()71+1
i
_ . Lt 1.3

(@) =5+ g7 gt

0z 2y

b. a—;:e”eryvetan(y)
2
R

. The differential equation is exact since

gy ((x+1)e® —e¥) = —€¥ = p (—xeY)
The solutions are ze® — ze¥ = C.
y?
. ln(xQ—&—l) =—Inlz|+Corz?+y*=Cx
. F(x) = z is an integrating factor since
a% (z(2cos(y) + 42?)) = —2zsin(y) = (,% (x(—zsin(y)))

31
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EXAM 1 FALL 2007 32

Exam 1 Fall 2007

i. det(A— M) =X —6\—-7
ii. The eigenvalues of A are A =7 and A = —1. ( 1 ) is an eigenvector of A

with eigenvalues A = 7 and ( _i) ) is an eigenvector of A with eigenvalues

A=—1and

tan(y) —y =In|z| — 22 + C

1 .
a. /sin3(x) dx = — cos(x) + 3 cos®(z) + C
1 1
b. /sinQ(x) dx = 227 sin(2x) + C
=1—x+2?

5

y1(2)
(

. 1 1
Y2 x):17x+2x27x3+§:c473x

The differential equation is exact since

— (e¥ + cos(x) cos(y)) = €Y — cos(x) sin(y)

dy

= 2 (= (37 +sina)sin(y) — o))

The solutions are ze? + sin(x) cos(y) — y* = C.

Cx3

ln‘%’fln’%Jrl’:21n|x|+C’0ry:1_70m2

£ (+7T)
= tan —
4 D

1
F(z) = - is an integrating factor since

3 i) -t o)



EXAM 1 SPRING 2008

Exam 1 Spring 2008

22452 =0
. In(e¥ +1) = —In(1 + cos(x)) + 2In(2) which simplifies to y = In (
. F(x) = e” is an integrating factor since

dy
y1=1+az+ia®
yo =1+ x4+ a% + 52° + gt + Fa° + 5o’
|2 4+1+In|L -1 =—-Infz|+ Cory? =2+ Cx

_CY
x?+4
.3njz+5/+4lnjz —3|+C

3 — cos(x)

1+ cos(x)

S w4y + 1)) = e+ 4 290" = £ (e (o + 2)

33
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EXAM 2 REVIEW 34

Exam 2 Review

2?4+ 3y?=C

ca. y(r) = —a? — 2cx — 2¢% 4 Cetle
b y(r) = 3¢ + O

c. at 4 22%y? — 222 4yt + 22 =C

1 3
d. y(z) =+ Ce™®

3
&f:w?;5
£yl = 1fe“’

a. 1307 = —§
b. e :§+i§

c. (1—i)%00 = 2200 = 1606938044258990275541962092341162602522202993782792835301376

. a. The functions {sin2 x,1 — cos 2z} are linearly dependent since
2 2 2

1—cos2x 1—(cos’z—sin’z) 1—cos®z+sin’z
sin?zx sin® B sin?
sin? z + sin? 9
B sin? -

is constant.

b. The functions {e**,e~2*} are linearly independent since

—2z
€ _ —4x
62:5 -

is not constant.

c. The functions {Inz =2 In 23} are linearly dependent since

In 3 3lnz 3

lnz=2  —2lnz 2

is constant.

675x

. a. yo(x)
b. y2(z) = e™*/?

caoy(x) = c1e(=2+VB)T | o o(—2-VE)e

b. y(z) = 2cos(4x) — %sin(éla:)

c. y(r) = c1e®® + coze®® + cyz?e®®



EXAM 2 REVIEW
7. a. y(x) =3+ ¢ +coe™”

1
b. y(z) = ?xe% + 1€’ 4 coe3"

35



EXAM 2 FALL 2006 36

Exam 2 Fall 2006

- (1414)200 = 2100 — 1267650600228229401496703205376

1
. The functions {In(z),zIn(z)} are linearly independent since I Iz(ag) = z is not
n(z
constant.
C
Cy(n) = ——
u(w) 249

223+ 322+ 32 =C

cy(z) =3 — €% 4 c1€3% + cpe
x

- yl@) = C +1In ||
. y(z) = 5e” 4 5xe”®

Cyo(x) =273



EXAM 2 SPRING 2007 37

Exam 2 Spring 2007

100
. <1+\/§z‘> 14430
2 ) 2

c(z)

2. The functions {tan(z),sec(z)} are linearly independent since tSZn(x) = csc(z) is
not constant.
3.
f(z) Annihilator Yp
323 +6x—2 | D* a+ bz + cx? + da?
3zet® (D — 4)? ae’® + bre'”
sin(5x) D? +25 acos(bx) + bsin(bx)
e 2% cos(3z) | D* +4D + 13 | ae™2® cos(3x) + be 2 sin(3z)
cos?(x) D(D? + 4) a + bcos(2z) + csin(2x)
4. y = (%x — 0)2/3

5 . .
5. y(z) = 5—166’” + cre™® cos(V2 1) + coe % sin(v2 )

2e”
6. y(x) = C_o=
7. y(z) = 2e75% 4 4ge b

8. yo(x) = x'/?



EXAM 2 FALL 2007

Exam 2 Fall 2007

flx) Annihilator Yp

r2e™® (D+1)3 ae™® + bre™® + cx?e?
22 47" D3(D +1) a+bx+cx® +de®
sin(x) - cos(z) | D* +4 a cos(2x) + bsin(2x)

3% cos(5x) D? — 6D + 34 | ae3® cos(5x) + be3® sin(5x)
x(1 + e2%) D?(D — 2)? a+ bz + ce?* + dwe?®

3. y 2 =Cz% -zt

4.

a.

b. ya(x) =2~

1/2

1
+x [—233_3/2 cos(x) — x~1/? sin(w)}

1
4) Y2 cos(x)

3
= ch_l/Q cos(x) + /2 sin(z) — 2%/% cos(x)

)

Ll

2

1
+ 2%/2 cos () — Zx_l/Q cos(x)

=0

sin(zx)

—

T° —

T

y(x) = =3¢~ + 9ze~®

The functions {sin(z),zsin(x)} are linearly independent since i

not constant.

y(z) = 55

2

cos(x) — x

1/2

— €% + c1e” cos(3x) + cae” sin(3x)

sin(z)

3
1375/2 cos(z) + 3% sin(x) — x~ /2 COS(Z’)]
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Exam 2 Spring 2008

x
YT e[+ C

.y = cre” % 4 cysin(2z) + c3 cos(27)

. y=—1+sin(z)In|sec(x) + tan(x)| + c¢1 cos(x) + ¢a sin(z)
LYy = %67“72 + 3¢~ 22"

.y =123 + cex® In(x)

(D +5)3

D*+2D+5

DG

Yp=A+ Bz +Ce "+ Dze ™™

yp = Ae® + Be /2 cos(v/3x/2) + Ce*/?sin(v32/2)

o &0 TP

20(x—1)-0—(z+1)- 14+ (14+2)=0
Yo = —221/2

=
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Exam 3 Review

y = 1622 — 224
b) y = 52 — 722 In(x)

. After the substitution 2 = e! we have the differential equation
d’y _dy
— —5— 4+ 6y =2t
ae ar Y
Using the annihilator method we find that the general solution is
5 1

y(t) = R + gt + 1 4 cpe®
Changing back to the variable x we get that the general solution to the original
equation is

5 1
y(x) = s + 3 In(z) 4 c1z? + coa®
c(a) Y1 =cre7T + e, Yo = —cre T + 2c0e”
(b) y1 = c1e74 4 e, yo = —2c1e74 + 2ce?®

(¢) For any real numbers, b; and bs, that satisfy the equation 2b; — 3by = 1,

y1 = 3c1€5% + 3coxeb” + cobie8”
Yo = 2¢1€5% + 2c925” + cobyeb”

is a form of the general solution. For instance, choosing by = 0, by = 1/2

and we get
Y1 =3c1€57 + 3yl + Leget”
Yo = 2¢1€5% 4 2cyxeb”
(d) y1 = 3e™/?, yp = 2%/ 4 3e%/2
yy=ao(1+ 322+ 572+ )+ a1 (v + g2 + gga® + )
(b) y=ao (1 — ot + g5a® — ) + a1 (v — 52° + gz — )
() y=ao(1—3a% — fa* — 5525+ ) + a1 (v + §2° + 572° + g2 + )
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Exam 3 Fall 2006

x4+ y2 =c
.y =—%2e"In(1 4 2?) + ze® arctan(z) + c1€® + cowe”

. For any real numbers, b; and bs, that satisfy the equation 3b; — by =1,

y1= c1+ cax+caby
Yo =3c1 + 3cax + cabo

is a form of the general solution. For instance, choosing b; = 0, b = —1 and we
get
= c+
Yz =3c1 + 32T — o
=cy = —%+ and li t) = 3
.1 =cy=—3an tLIEOQ()_i
cy(x) = c127% + coz 2 In(w)
.cp=1land cp =2

. No, this is not the solution.

cy=ao(1+ 322+ 323 + Lot + Lot + ) tar (w4 F23 + St 4 L2t 4 )
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Exam 3 Spring 2007

. y(x) = 1273 + cox 3 In(x)
- y1(x) = 5c1ed® + coe 0% yo(x) = 2¢1€8% + dege 102

. p1 and po are any real numbers satisfying the equation —5p; + 5py = 1. For
instance, setting p; = 0 we have py = 1/5.

. sin(y) = In|sec(z) + tan(z)| + C

- (a) (D=1)(D=3)
(b) (D? + 4D + 29)?

cy=ao(l—a?) +ay (z— ga® — gga® — )
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Exam 3 Fall 2007

43

. (a) yp(z) = Ae3 cos(4x) + Be 3% sin(4x) + Cxe 3" cos(4x) + Dxe 3% sin(4x)

(b) (D =3)(D +2)?

. In|sec(y)| = tan(z) + C

. Yy1=c1+ 2026*5””, Yo = 3c1 + coe ™%
. y(x) = c12? + cox? In(x)

. y(z) = cos(In(z)) + 2sin(In(x))

- yp = 32 In(z) — 323

.y:ao(l—%x2+%x4—~-~)+a1(x—%x‘?’—l—%ﬁ
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Exam 3 Spring 2008

.a. D3(D—1)*

b. (D? +9)?

y = c1zcos(21n(z)) + cox sin(2In(z))

_ 1,.—1
Yp = — 37

& T

y1=ce " +cxe T yp=cre " + 02%6_”” + coze™
y=3e % + 1lze 2"

q(t) = 10 — 10e=3" cos(3t) — 10e =3 sin(3t)

y=ao(l+a?>+2t+a2°+28+ ) ta(w+a®+a®+a"+2%+--

ap + a1x
1— a2
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Problems on Page 125

Ly =(t+1)e¥

Ly =(t+2)e ¥

C 2+ dt— ZeSt 4 Wgedt

Ly = gqtoe?

.y =—32e3sin(22)

Cy=—eP et —1) (5 — Le2? 4 LeBt-3)
cy=2etult —1)e” D

.y =u(t —2m)Lsin(4t)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

PROBLEMS ON PAGE 126

Problems on Page 126

LY = %1132 +2
y = Her !
y=xz—14e"
ye® +y° =C
y = —2cos?(z) + 3cos(x)

1
y2:§7$+067293

y= a2t 42
P2 =1+Ce

y = 4e—3% + Ge2®

y = 3e2® — bre?®

y = cre” 2% cos(x) + cae ™2 sin(x)
Y= cle_””/?’ + 02336_””/3

Y= cle*"’”/5 + 02695/5

Yy = clxz + 0213

y = c1z cos(In(x)) + coz sin(In(z))

y=3x"1 -2 lin(z)

y = 2cos(31n(x))

y=3+ %sin(x) +c1e /3 4 e

y = 4cos(x) + 19sin(x) + c1€% cos(4x) + c2e?® sin(4x)

y = xsin(3x) + cos(3x)

y = & In|cos(3z)| cos(3z) + L sin(3z) + ¢1 cos(3z) + 2 sin(3x)
y = 2e~ *sin(z) tan(z) + cre”* cos(x) + coe? sin(x)

Az

Y1 = c1e*® + coe537, Ys = c1°% — 2026_3“

6 _ coxe 67 — %026’

Yy = c1e7 %% + coze 6%, Yo = —c1€” 6z

Yy = —2¢etT 4 26_3’5, Yo = —2e1? _ Ke=3%

y=C(z —2)%"
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27.

28.

29.

30.

31.

PROBLEMS ON PAGE 126

C

V=12

2 6 24

1 1 1 1 1 1
Y =aop <1+x2+x4+x6+x8+~-~>+a1 <x+x3+x5+x7+x9+~--

2 2
y = ape® + ajxe”

(4n — 6)an—2 — 4an_4

" n(n+1)
11 1 1 1
_ 1o fpy 22 2 3, + a1
Y “0< 2" T 12" T 1a” T 2s80" T 86400"
_ 1
Qn = T n(n¥l) Gn-1
_ ey
n = Trnya 40

y =2t + e — 2e3 —u(t —2)(2et — 4e?72 4 2e3t74)

y = 2cos(4t) + sin(4t)u(t — )

5

2

+ )

6

24
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