Math 39100-Spring 2018 Final Exam solutions

1. Compute the general solution of each of the following:

oy .
a) ﬂ =z +xy?

dy | xy*
o~ T X

= x( x+~;") SEpATLABLE.

e

ks
Tav'(w) = tx * C
b) :r'dl=:r3+:ry
da
3
x oo x4+ xy
ax
Iyt ey (wenz 5 TaTEORMNG Facron
dx
2
dy _y o= x
ar 9
fpoe) d frax
/"(X) = e = e = e
TABIAR METHOD
- Jer 1T
P = J\XLE)(AK - y
\rd"[c 9 xi 5 P
s =x
ZXJ = 'ch-x—zxé‘ -‘Lex +C LNO) -©
2 5 é‘(
| § = —xt—2x-—2 +C< ° -
dy
2 t
c) (z* +y®) = =ay
dr
(x7'+~31') é.i = X:)
dx
> éi _ Xy 'sr aquet Pores 6eveovs
3 xl.,.\j‘l-
Xy
dy o 22
dx z
x
X* 7
TR
ax 7
I+ (%)
(R=y V= %: =2 \b=vx
dy _ du . x 4+ V
ax Ax
v _ v
v+ X Iy = -
L +V
x v - v _v
x 1+V?E
3 3
X dv y-V -V _ -V
&% /+Uz /+I/L

|EARY = - £

v3

391.Spring'18 Page 1



(432 dv :—J)‘—'«Jx

V3

5\,-3 b o+ (Ldv = —lalx\ t+c
J(_';;ri)g\, = —tlx| + C .
’ pLve W V==
_13% + lalvl = —lalx) +c

2

» - -

_2_l{._.§>L +Ln|;\ = -la(X\ + ¢

2) Solve the initial value problem: o) €*¥(1 + xy) + (z%e*¥ + 2y)y’ =0, y(0) = 3.
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(2b) Solve the initial value problem: 3" +4y +4y =4-12¢72, y(0) =0, y'(0) = 0.
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(3) A tank with a capacity of 200 gallons initially contains 50 gallons of a solution containing 3 pounds of salt. Fresh
water enters at a rate of 5 gallons per minute and a well-stirred mixture is pumped out at the rate of 2 gallon per minute.
Find an expression for the the amount of salt Q(¢) (in pounds) in the tank f minutes after the process begins, up to the
moment when the tank is full. Use it to compute the amount of salt in the tank at the moment when the tank is filled up.
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(4) For the differential equation:
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Compute the recursion formula for the coefficients of the power series solution centered at zy = 0 and use it to compute
the first four nonzero terms of the solution with y(0)=-6, y'(0) =0
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