MA 226 January 23, 2004

We begin with a couple of comments related to the example of a separable differential
equation that we discussed at the end of last class.

Example. After separating variables on the differential equation

dy 2
R
dt y 7
we obtained the family of solutions
1
H=——
y() 2+ k

where k is an arbitrary constant. For the initial condition y(0) = ; we have k = 2, and for

the initial condition y(0) = —% we have k = —2.
We turn to HPGSolver to get a sense of the graphs of these solutions:

Y

Trick question: What’s the general solution to this differential equation?
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Slope fields:
A slope field in the ty-plane is the geometric manifestation of a first-order differential

equation
dy

o = (L),

The graph of a solution must be everywhere tangent to the slope field.

Example. Consider the differential equation

dy
—Z = 2ty?
dt y

that we studied last class.
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Example. Consider the differential equation
Using the computer to plot the slope field, we get
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= f(t)

Important Special Cases:
dy
dt
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= f(y)

dy

dt
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Typical Exam Problem:

Consider the following 8 first-order equations:

:y+1

3.

=t—1

dy
dt

1.

:y——t

7.

dy
dt

d.

Four of the associated slope fields are shown below. Pair the slope fields with their associated

equations. Provide a brief justification for your choice.

‘‘‘‘‘‘‘‘‘‘ 131 - - = - - = =
B B e e NN e
B e T i
o IS S S S N S OO
— s NSN NN R RN NN NN NN
e (NN N
A OO RO R RN R RN NN RN NN N NN
Fy
CON N QDR NN NN AN TR NN NAM
O VAV VUV VNV VYV VI
o YRR T A A B B B B A L L O O R O O O
o N A O v B B B B A
I N NN NN NN NN
R A A N
S S S S SAANS S S
S S S S S S S S
\\\\\\\\\\\3\\\\\\\\\
I
[ A A | 3\ VVVVVVVV
N A P P e
/N ﬁ \ ““\\\\\\\\\\\\\\\\
\ | VAL @ttt
& NN\ I/ /77
\\\\N |1/ / /e ——
T - N\N\\\\ | |/ /e ——
QO ~~SN\\\\\\N |/ f/rrrrrr———-
e S>>SNNNN\ ) VPP
[ Y 1
=~~~ NN\ | D -0D
[ N NN N SN B | VA S
Q, ~~ =SSN\ W\ |/ / /7 -
O ~—~~~>>>~~Z\\\N\\ 1/ /s
R A N A e
wn I///////////Z/// / | \ \\\
_———————— /_r///// 1!/,
_———— e~~~ NN\ VY
///// ~ e~~~
,,,,,,,,,, 4rxwvkuﬁ\

Slope Field C
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