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Solve:
1[25pts. ]
g—\“/ + (tanv)u = cosv u(r) = 2n

Solution: This equation if linear with P(v) = tanv. The integrating factor is
I~ e j P(v)dv

eftandv _ glnGsecv) _ gecy

Multiplying the DE by this leads to

g—\‘;secv +usecvtanv = 1

or
d -
v (usecv) =1
Integrating we have
usecv=v+C
u = vcosv+ Ccosv
= (v+C)cosv
The initial condition implies
uir) =(r+C)(-1) =2x
Thus C = -3 and the solution is
u(v) = (v—3r)cosv
2[25pts. |
d
= @+ y@) = 4

Solution: This equation is separable and may be written as

dy
= (2x + 1)dx

Thus
j % - J.(Zx + 1)dx

Integrating both sides leads to
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2Jy =x?>+x+C
Using the initial condition we get
4=2+C
o)
C=2
and the implicit solution is
2y = X% +x+2

3 [25pts. ]
(yeX +y2)dx + (xe + 2xy)dy = 0
Solution: Here
M=vye¥ +y2, N =xe¥ +2xy
We check for exactness. Since

My = Nx = xyeX¥ +eX¥ + 2y
The equation is exact. Thus there exists a function f(x,y) such that

of of

a—Manda—y—N
a_f_ — veXy 2
aX—M—ye +y

Integrating with respect to x while holding y constant leads to
f=e¥ +xy2 +g(y)
where g(y) isan unknown function of y. Now to find g(y), note that g—; =N, thatis

%f' = xeX +2xy = xe + 2xy + g'(y)

So g'(y) = 0, and therefore we may choose g(y) = 0 and the solution is given by
f=eY+xy?=C

4 [25pts. ]
y' = 5y — 5ty4
Solution: We rewrite the equation as
y' -5y = -5ty*
This is a Bernoulli equation so we multiply by y=* and get
y~4y' - 5y~3 = -5t
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Letz = y=3 so that z/ = —3y~4y’. Then the DE becomes

R A
32 5z 5t

or
7' +15z = 15t

This is a first order linear DE with P(t) = 15. The integrating factor is ej 1sdt _ e15t Multiplying the
above DE by this we get

eldt' 4 15e15t; — 15tel5t
which is equivalent to
d(zel5t)
dt
Since 15 [ te5tdt = =L-e15'(15t— 1) + C = te5' — -Le15t + C then

15t _ +a15t _ 1 15t
et =te 15e +C

= 15te1dt

or
_t_ 1 ~15t
z=t 15 + Ce
and the implicit solution to the original d.e. is given by
_yv3_¢t_1 ~15t
=Yy = 16 + Ce
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Table of Integrals

2
sect 4+
.[ tant dt =

In(tant) + C

[tedtdt = a%ea‘t(at -1)+C

2natdqt — 1 jat/ 4242

[t%e dt—?e (at? - 2at+2) +C

[ cos?tdt = %t+ %sin2t+C

[ cos3tdt = %cosztsint+ %sint+ C
in2tdt — L4 1 1

[ sin?tdt = St—m—gsin2t+C
in3idt . 1 _3

[ sin3tdt = > cos3t — 3 cost+ C




