
Math 39100:Feb. 8.2023: LECTURE5

No class monday. Fab 13

S2.3 Modeling with ISORDER D.E:

(i) Tank problems

(ii) Compound Interest

in
-

-> out

Q(t) =
=

amountofsalt atany time -> (grams, kg, 1b...)

D rateatchange how fastthe amountofsaf

changing over to

t=time (mirtus, seconds. ...

9(t) =concentration of) =no (sk,,... )

V =volume (liters, gal, ...



do =Ri - Rout

= VinCin - YourCout

=VinCie - Vout(ast)
v(t) =Vo +(n- (a)t

↑
initial volume

AG =viCi- rou.ori-t -> linear

D.E.

①10) =40 (initial salt
amount)

#if Vinor (in is zero, then itis separable.

vii =2

Cin =0 (freshwater)

Vor =2

Con=t= (2
-2)x

=d
①(0) =10

Vo =50



dG =VinCie - YourCo

=2.0 - 2.8

↓0 =

-G():000

(( =(at

In(G(t)) =
- Est +C

Q(t) =(i
+2

①(0) =10=

①(f) =10i
/25

t =10,Q(10) =10 1/25 =102215



=> c(t)
=ot

Given:Vii =2 <in =7
Vo+ =2 Con= I = to
Q (0) =0 (pure water)

10 =2.2) - 2.

a) 50 =2y - ,G(0) =0

b) Q(t) =1

do +10 =2)
u(t)

jP(t) dt
=

2(d+
=+60=e

(((e+1009]6==f22at
(2
*

dx =ax

=
10G =conaise + c

t/60
e



Q(t) =1204) +(i
+160

Q(0) =0 => 0 =1204 +C = c = - 1204

- t/60

①(t) =1207- 12079

- t/60

=(204)1 - e ↓

2)((t) =( =1202 - 1202
120

=11 - 724160

a) InQ(t) =lin 1204 - 1200in

=1201/

Compared Interest:(Finance)

S(t) =amount(value ofan investmentat any time t)

t =years.



ds =rateofchange
ofthe value oftheinvester

r =interestrate

k =

periodic deposit (Withpraval

de =US -0RS =rS + k (deprit

OR

(E) =frdt s=rs-1 (withdraw
(nS =vt + c

*Ace*- SCO) =s0 (initial condition)
some depositatt=0.

Eas=nstk(make
car,end

frdt - rt
u(t) =e = e

(I(iVt.s]d=(ki
+at

Ev((z) =c



S(f) = - E +cet

S(0) =50 =S0 =
- E +CEE

S(t) = - E +(Su +E) et

S(t) =SveVt +k(ett - 1)

dS =0.04) +10000 k= 10000

v=0.04

S(0) =23000

s -0.045 =10000

S(4) =7

u(t) =(004d7=0.04-
L

-0.04t

(((=-0.0"*S(t)]a(10000at

joesceI-ooo.e
+C



S(0) =23000 =23000
=- 20000 +c

⑮3000+200

0.04t

S(t) = -2,0000 +(23000 +00e e
0.04t

=(0000(;004
-

1) + 230e

>(4) =2300020.4 +0000(2" - 1)


