
ODEAssignment-6.toturn in Sunday , May 22
1. p . 90

#2; 2.p.TO#6j3.p.9t*2jt.p.9tH-tProb/emt-p.9o#2

(a) ×
"
-4×1+44--0 with Xlotl

, x%)=o
Characteristic equation is

72-411-4=0 (2-2)=-0
Double root with 1--2

.

eft and tezt are both solutions .

Double- check by differentiating . First eZ:t
tett-4.ze.tt/-te2t-- ◦← e2ᵗ✓✓

Then tezt :

(tezt )
'

=

ezti-zteztlteu-Y-ze-t-e.EE/-4te2t4e2t+4te2t-t(ezt+zteZt)tttéᵗ=o✓✓
So the general solution is AeZᵗ+Bte2ᵗ
and the solution that satisfies the
initial conditions is ezt _ ztezt



Probkmtlcontt)

(b) ✗
"-2×1--0 with#1,21%1=0
12-2×-0 1=0 or ¥-2

✗It)=AtBeZᵗ
Answer is

✗%) _- 0--713--0
Xlo) =/ ⇒ d-=/ XH/=/

(c) ✗
"+2×4-21=0 with ✗1%1,4%1=0
Etat / = o ( 2+43-0

Double root with 2=-1

✗ It)=Aéᵗ+Btéᵗ
No/ =/ ⇒ 1-=/

Answer is

✗It)=éᵗ+téᵗ
✗%) - ◦ ⇒ 13--1

(d) ✗ "+4×11-3×-0 with ✗to)= / ✗401=0
22+41+3--0 (7+3)/71-11=0
7=-3 on 1=-1

XH)=Ae→ᵗ+Bét
✗to)= / ⇒ 1-1-13--1

21%1--0 ⇒ -31--13=0 or B= -3A

1- = - I B=E ✗A) = -{e-
"
+ {e-
t



problem.jp .
90
#6

7=4 and 7=-6

are the characteristic values .
So the characteristic equation is

(7- f) (41-6)=0 or 77-27-24=0

So the differential equation is

✗
"1-2×-2411=0

Double -check :

16+8-24--0 it

36 - 12-24=0 it

probtem3-p.at#z
(a) X%X'ttx=o with ✗14--1×401--0
277+4=0 2=-1+-1-1-7

- - { ± ⇐ i

✗A) = e-£ᵗ(1- cos E-to B. sin )
✗6) =/ ⇒ 1-=/ . 1%1=0 ⇒ - tAtÉ%=o

1
or B=¥

.

✗ It)- e
- Et (cos Ét+fEsinÉt)



Proteins (cont 'D )

(b) ✗ "-4×1+621=0 with xlo)=1, 21%1=0

12-421-6--0 2=4-+16--2-4
= z± i

✗ It )=eZᵗ(1- cos Fett Bsinozt )
✗14=1 ⇒ A- I ✗%) -0--721-1-5213=0

B.= - TE

✗It / = e
>1-
(coset - Fesinfct)

(c) ✗
"

+94=0 with ✗14--1 , X%f-o
72+9--0 2--1=3i

✗It/ = A cos3ttBsin3t

✗ to/=/ ⇒ A-1 . X'101--0--7 313=0 or 13--0
.

✗ It )=cos3t

(d) × "-1221--0 72-12--0

F- ± Fd ← on -1-253 ifyou
prefer

✗It)=AcoshFittBsinhFt
✗6)=/⇒ 1-=/ 4%1=0--313--0
✗ It / = < ◦shift



TEENA)
(e) 2x"t3x't3X=o with XH= / , ✗401--0
2×2+37+3=0 D=-3±[= -¥±¥5i
✗A)=é¥ᵗ(AosEt+B sin '¥t )
✗6)=/ ⇒ 1-=/ . 21%1=0--3 -¥At[13=0

B=£g=I
✗It)=é¥ᵗf◦s¥t+¥sin¥t)
(f) Ex "+Ex't }-x=o with

xkt-gxkt-ox-E.tv#a-I---E+-V
= - § or -13

Double- check

1=-5 { G- + It}/ + } - ¥ -Et,¥=o✓✓
a- - ¥ { 4-+11-51+7 -_¥ - %→¥=oW

✗A) = 1-e-
+↳
+ Be

- +1-1-3

✗101--1--71-+13=1 . ✗ %)-0--3-1--17=0
D= - § A- § or 1- = -413

✗ It ) - {e-
"3- f-e- +43



Problemt-p.at#f
1--5 and 7=-5 is the roots

so 72-25=0 is the characteristic

equation .

×
"-25/2=0

has solution

✗It / = 1- cosh 5ft Bsinh -58

Xlo)=z ⇒ A=Z

X'101=0 ⇒ 13=0

✗It) - Zcoshst


