A Separable First-Order Differential Equation Application

A full 200-gallon tank has brine (salt water) with 25 Ibs of salt in the tank.
Starting at time t= 0 min, a brine solution with concentration 0.05 lbs / gal enters

the tank at the constant rate of 10 gal/min, and the well-stirred solution is drained

from the tank at the same rate, 10 gal/min.
(a) Determine the amount of salt in the tank as a function of time t.

(b) When does the amount of salt in the tank become 15 Ibs ?

Solution: Lef Y G = “'77’ Ll of 2elt o, a Hank af <
Crmg £ yminadas . T Toitial Crmphition ©s {7“’3 =25 .

Ve Discots o Diffentink Ecusrion . L. o Y wlady haa
m~@uwdi‘m g&t‘) Ay & MNM- 0{[

; Wu( ‘
eL_%_“ —_ RaTe 1 {-ewms 0{ Sf/
de = @”mz‘:u Ao ‘ o -

BRINE conce wTRNOY «  pAWw OFFLow
RATE im = ( 0,0545/5a8) x ( 10 gal/min D
= OS5 Als q'salt / pin
BRINE ConCENTRATION x RATES OF Frow

— _ Y Lbs
BAT 0wt = (Gagozs V(10 594 min
= 7 Jas of salt /..

20

R A PR

20 26 2p
The Tt Conditim ¢ }//03 = 25



S) 9’
: ’ X (

d
2= (10> wd ?‘03 s

A
L At

—— “L '
Lt +G (a6
o liosl = € =3a*
20 —
¢ -t - . )

[w&fo}\w%l € ,] Qa
((-s1=1 (5) [ 40 Jsl - e - é% =
15 = ec
L ¢

(@J‘—-ly !0’> <
°, 12"°\c 1S e

Font (2> Socumeon’
g = J0 + 15 JZD ‘
mﬂs) ﬁ@k Set e* . ’fw v
— 10 ¢ ISe. "““’;?"5"/‘5~ ﬁ/ . ®
S>e =87 AL i
= " dnbs)

5.t = -
TR -,e,{f =203 & 21,47 w«fun




