8.1 supplemental HW

1.} For each of the following differential equations (i) draw its direction field; (ii) sketch the solution
of the direction field that passes through the point (-2, 1); (iii) state the general solution to the
differential equation.

a)y =0

b)y' =-1

2.) Circle a solution to the differential equation whose direction field is given below:

B)y=1t+1
D)yy=t+1
Fyy=2t+1

.) Circle the differential equation whose direction field is given below:
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Quiz 1 Section 93  Sept 13, 2019

1.) Solve 24/ + Aty — e 131(15 =

12y + 4ty = -i:(t——lt)i(t—f-—l) Divide by 2.

¥+ %y = m Note coefficient of 3 is 1.

y = eJ #at _(otimlt] _ oin(t?) Find integrating factor.

tty + 4ty = ;% Multiply by integrating factor.

(t*9) 2 it CHECK PRODUCT RULEM!IIImmmumy
J@yydt= [ (t_l‘)l%dt Integrate both sides.

We use partial fractions to integrate right-hand side to transform integral into the
sum of two simpler integrals:

t4y:f(t_l‘)*%dtzf-tf—ldt+f%dt=2ln|t—1|+2ln|t+ 1|+ C

Thus y = 2t~4nlt — 1| + 2t~ nft + 1| + Ct~* = 2t 40|t — Dt + 1)| + Ct~* =
t=4n[(t2 - 1)?]) + Ct—*

4 _ A | B
DD = 1 1o

Partial fractions:
Solve for A and B: 4t = A(t+1)+B(t—1) = At+ A+ Bt—B = (A+ B)t+A—B.
Note coefficient of ¢ terms is 4. Thus 4=A+B

Note constant term is 0. Thus 0=A-B

4=2A. Thus A=2and B=2

Alternatively, can plug in ¢ = 1, —1 to determine A and B.

Note for this problem, we could instead use integration by substitution. Let u = £2 -1,
then du = 2tdt

f (t 1) t-l—l) f t24t dt f MTU = ZZnIUi + C = 2ln|t2 — 1! + C

General Solution: y =2t~ 4njt — 1|+ 2t74nlt+ 1|+ Ct™ or y=2t"4n(t? - 1)+ Ct™*

or |}
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So why did we gues

Goal: Solve linear homogeneous 2nd order DE with con-
stant coefficients, —

ay” + by’ + cy = 0 where a, b, c are constants

Standard mathematical technique: make up simpler prob-Jj
lems and see if you can generahze tgthe problem of inter-

est. fj o e’ 7 3 re”

Ex: linear homogeneous 1rst order DE: ¢/ + 2y =0

/r‘/é +2 O
At 2 = O

| &= 1r=-2_

0dt. Hence 2ty = C

2t

integrating factor u(t) = eJ 24t _
y'e*t 4 2e?ty =0
(e**y)’ = 0. Thus [(e**y)'dt =
So y = Ce”*.

Thus exponential function could also be a solution to a

linear homegeneous 2nd order PE _ 2 v
o fj >re g) Te
Ex: Simplelinear homog 2nd order DE y"” + 2y’ = 0.

/ﬁzfr/ O

Let v =y, then v' = ¢/" (4**79 ree2r =

y"" + 2y = 0 implies v’ + 2v = 0 implies v = ¢




