
(Review)
Math 39100: Mar. 1. 2023.LECTURE10

Exam1:Monday, March 6 (1.2, 1.3, CH2, 3.1, 3.2, 3.3,33.4)

Warm UP: Solve the following D.E:
-

1.y
"
- Yy' + sy =0

2.y" - 8y' +16y =0

3. 24" - 7y' +3y
=0

1.2-4 +5 =0

a=1,b=- 4, =5

r=ICs)=

y=
eos

+(zsin(t)

y =et[C,c)(t) +(- sin(t))

2.y" - 8y' +16y =0

22 - 8 +16 =0



(r-4)(r- 4) =(r-4)2 =0

E=4

y =c,e* +(tet

3. 24" - 7y' +3y
=0

22 - 7r +3 =0

(2r - 1)(r - 3) =0

cet
icant

order:(Given one ofthe solutionat

looking for 2inden. Soln).

y, Given.

Assume thatGeneral Soln:y =V(t) Y,



Assume thaty =vy, =vE'.

y=vE - rE2

y"=v"E - vE - vE +zvE
e

y"=v"E - zvE +2vI3

plus 3, 4, and y"into the give eq:
-
-- -

It(v"E-zvE +2v=3) +3+ (vE' - vE2) - vE =0

20"t -4v +YVE'+3-3vE-vE =0

2v"t - v =0

letW =v
'

2w't - w =0 /Separ. Or wi= v'
integrating

ztt =W factor)

Idw =ftdt
In(w) = (n(t) + C to



w =x,et(n(t)

=>w =a,t

=Cit

(d =(C, tdt

v =ct +C2

3
y =vE

y =(x+
+x) E

y =
a,t +( ↳- gen. Sohn
-

Yz Y,

=>

Y =
t"

es. Find the second Inder. Sole to the given diff.ec:

ty"-cty'-10y =0, tho, y, =t5.



Assume thaty =VY, =UE5

y
=
v+

5
+5v =

"

y
=vt +con't" +20rt

v"t"+l0r't+ zort-2ut-cout-lout =0

v"t* +8v't =0

v"t +8v =0 letw =vl

w =v"
=>w't +8w =

0

(dw =fdt
t>0

In(w) =- 8(n(t) + c

- 8Int
w =2, e

=>w =ce (adt =I
Sv =(atdt C. E7

v =c,E +(z



Thus, y =Ut =(C, F + x2)t5

=>y =

x +(-
3,

So, y =E

Exam1:Monday, March 6 (1.2, 1.3, CH2, 3.1, 3.2, 3.3,33.4)
-

Review pastquizzes and He problems

about8-10 questions (multiplechoice and short response)

·Classifications (order, linearity, ODEor PPE)

Solving IS OrDER IVP

/15 Exact

Separable Homage linear

Lintegrating factor)

M(t) =eSP)dt

Tank problems and Commoved Interest

dO=VinCin-Your Court 1 =
rS 1k, s(0) =So



Cour-e-ritt IQ(0) =initial condition

Reduction ofOrder (when y art is missing)

Solving 2D order IVP- Real distinctroofs

-- Real repeated roots

Comple roots

Wraskian=W(2,41) =i) =4.e!-24!

·Abel's theoren: -SPCA) dt
W =cC

Determine theorder, linear or nonlinear, PDEor ODE.

order 2, nonlinear, ODE.
I

Nxx +RUEx =0

xy~ 0 =axe
=O

My =e+xee

Nx =e*4 +xye*



3

r =413i

Is

y =e(a,((37) +(esin(st)) -> y(0)=2 =2=1.21

E

y
=4et(C,cx(3+) +(2sin(st)) + e"*(-3C,sin(3t) + 3(rs(st))

y((0) = - 2 =) - 2 =4 +32

- 2 =4(2) +3(2

-o =3E
=>y =e4(2crx(st) - Isin(3t))

y(t) =e4(2(x)(3x) -()3+))0
y(π) =- 2e*

⑤




