MATH 151 Exam 4 Review Key Spring

1. Solve the following:
(a) y =z % —ycosx
/ cos v dx ‘
this is a linear ODE so p(z) = I(x) =e ="

. / 1’2 .
_ [esm :ry} =7 — y = (2 4 C«) efszn T

(b) (3y*+2y)y =z cos x
this is a separable ODE so /(3y2+2y) dy = /x cos x dz note that the RHS needs parts

— Pryi=cosr+asinc+C

2. Solve the following initial value problems:

() % =r2mr | y(0) =1

der —  1+y?

1+ 92 1

+ydy:cosxdx = /(+y) dy:/cosxdx
Y Y

1 1 1 1
— ln’yH—éyz = sin x+C and since y(0) =1, C' = 5 —_— ln|y|+§y2 = sin $+§

(b) wyy' =lnx, y(1)=2
l
this is a separable ODE so ydy = Mda:’
x
2 2

In x 1 1
/ydy:/nTde = %:%+C = §y2:§(lnx)2+0 y(1) =2 = C=2

= y=+/(lnx)2+4
(c) ¥ +y=+we ™, y0)=3

dz
this is a linear ODE so p(z) = I(z) =e¢ / =€’
2 .
— [ =vE = y= (3x3/2+0) e y0)=3 — C=3

2
= y= <31’3/2 + 3) e



(d) Solve the IVP xfil—g —y=2% , y(l)=1

1 1
this is a separable ODE so —dy = (296 + —) dx
Y x

(e) Solve:  xy + (22 — 3)y = 4a*

2x—3d
_ 3 _ _ T LE_ 2c—In x
y=41r" = plx)=1I(r)=e =e

20— 3

Y+
— y=24+C
(f) Solve the IVP ¢/ = (1 —y)cosx , y(m)=2

this is a separable ODE so

dy = cos xdx

7

—sin x

— —ln‘l—y’zsinx or y=1—e

3



