MTH 352 Exam 3 December 2009
Prof. Townsend

Name Solutions

This exam covers the material in exams 1 and 2. Do not use Laplace transforms on this exam. You may use deSolve to check your
work but not for the problem solution itself. You may use your calculator for all algebra, integrals, and derivatives.

1) (25 points) Solve one the dy B dy B
following differential equations with | g, ™~ —3x P 3y=2
v(0) = —4 using linear techniques. =—x p=-3
]:e_x/2 [=¢™
q=-3x qg=2
y=e'l? {C - SJe_xz/zxdx} y=e* {C + 2J.e_ﬁ dx}
y= ex2/2 {C + 3e_x2/2} y= e3x {C _ %e—3x}
> 3
y=Ce" P43
3x
4=C+3 C=-7 y=Ce" —
_ /2
y=3-"Te 2 1
4-c-2 =1
3 3
2 10 ,,
=———0c¢
7373




2) (25 points) Solve one the dy x*+4 dy 5 4
following differential equations with | 7 -= y n 0 r
v(0) = -3 using separation of ) dy
variables. ydy = (x * 4)dx ? =X dx
2 3
Y Y Lax+c ydy = x"dx
2 3 1
e -y '==x"+C
y=+[2=—+8x+C 5
3 -5
3=-JC X +C
9=C 3 =5 C- 5
=— %x3+8x+9 c 3
Y 3 . —15
3x° +5
3) (25 points) Solve one the d’y  dy d’y y
following differential equations with | 2 + 45 +6y=0 P 6 dx +9y=0
y(0)=1 and y'(0)=0. W +dA+6=0 A —6A+9=0
(A-3)"=0

A=-2++/2i

y=e" {A cos(x/zx) + Bsin(\/ax)}
y'= —e_zx\/z{(2A - x/EB)cos(x/Ex) +

+(ZB + x/EA)sin(\/Ex)}
1=A
0=—v2(24-2B)
A=1 B=+2

y=e>" {cos(\/ax) ++2 sin(ﬁx)}

y'=e"{3A+ B+ 3Bx}

I=A
0=3A+B




4) (25 points) Solve one the

following differential equations with

y(0)=1 and y'(0)=0.

Vi (x) Y, (x)
W (x)= dy,(x) dy,(x)
dx dx
W ()= ()2 ()

dy, (x)
dx

dzy dy .

d* E mly=e

y](x) =e"

yz(x) =™,

W(x)=e™ (262") —e™ (—e_") = 3e*
e2xe—4x s

()= S =t

S EC
3¢’ 18

g 9 18 18

. S B
y(x)=Ce ™ +C,e’ +Ee N
—x 2x 4 —4x
y'(x)==Ce " +2C,e _Ee

1
1=C,+C,+—
18

4
0:—C1+2C2—E

Solver: C, =§ C,=—

5 —X 7 2x 1 —4x
X)=—e€e +—e +—e
y) 9 18 18

2

d d
dx dx

y,(x) = e cos(2x)
y,(x)= e sin(2x).
Define y1 and y2 in the graph menu then enter

W(x)= yl(x)dy;—)(cx)—yz(X)dyc'l—)(f)
you get

W (x)=2e™

u, (x) = _71%0%

u, (x)= 7]%&&

u(x)=7 e {cos(2xg —sin(2x)}
0, (x)=7 e {005(2)2 +sin(2x)}

7
¥, (0= 7,0, () + 3, (0, () =

y(x)=C,e” cos(2x)+ C,e " sin(2x) + %
y'(x)=-2¢{(C, - C,)cos(2x)+(C, +C, )sin(2x)}
1=C, + 7

8

0=_2(C1 _Cz)




1 —2x —2x s
y(x):g{e cos(2x)+ e sin(2x)+ 7}




