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4. second- order differential equation

y a) =¥,
= I -¥ ,

⇒ y
'
=¥,⇒ y

"
= -¥,} 3

.

☐ F- is nonlinear because yy
" has a nonlinear welfiient

6. DE is nonlinear because §, is nonlinear
LHS = y -÷,, = =

-2

11
. LHS = y

'
= Ic, ✗

- £
,

RHS = ¥ =¥RHS =¥p+i¥3 =

'

*
= :c , ✗

- ±

LHS = RHS . Solution is valid for ✗ C- 10 ,-1ns )

LHS = RHS 15
. y 1×1=4×2 In ✗ ⇒ y

'
= a✗ + 92×1nx

y
"
= at 2C 1 In✗ 1- 2C 1

LHS= XZY
"
-3 ✗y

'

-144

= 34×2 -12C , ✗4hX - 3×4 ,
- 6×4, In✗

1- 4×24 In✗ = 0=21-15

Solution is valid for ✗ c- 10 , +✗ )

19
. ylx) = c , eat + czeb

✗
⇒ y

'
= ac, eat + bczeb

✗

⇒Y" = a-Clea
✗
+ b- czebx

According to Newton's law of cooling . the rate of temperature change
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"
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The T-t curve to be as shown on the left .

44 . y a) = C , cos ✗ + czsinxAccording to the graph, it must take less time

for T to drop to 50°F because the initial (a) Y 101=0 → 0 = Ci
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rate is high , compared to dropping to 30°F . Y l-111=1 → I = Ci
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{ ( G .cz ) / C, = 0 . C2 ER } , so
it has infinitely many sets of solutions .
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For n > 2 , case is similar .
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Logistic model :P =q§?÷,-re
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(a) Eq : pit)=o or pit) = -1

slope is positive when P- T > 0 , or P > T .
Slope is negative when 7- Too , or PST

,
and 9 > 0 .

Concavity is { up when P > I
down when p< E and P so

(b) I
- - - - -

(C) Threshold level is an eq . solution
If Po > T , population increases exponentially
If % CT , population dies out eventually



2nd order differential equation nonlinear ( cos lxty) )
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