
MATH 226: Differential Equations

Class 7: February 24, 2025



Notes on Assignment 4
Assignment 5

Modeling With First Order Differential Equations



Announcements

1. First Team Project
▶ Tuesday: Requests for Team Members
▶ Wednesday: Team Assignments
▶ Week From Friday: Projects Due

2. Exam 1: Two Weeks From
Wednesday Night



More Mathematicians of the Day
Method of Integrating Factors

Gottfried Leibniz Leonhard Euler George Stokes
1646 – 1716 1707 – 1783 1819 – 1903
German Swiss English



This Week

Modeling With First Order Differential
Equations

Existence and Uniqueness Theorems

Population Growth Models







Let Q(t) be the quantity (in grams) of salt in the tank at time t
(in minutes)

What are units for dQ
dt ?

grams/minute
Formulate a Differential Equation Who Solution Will be Q

dQ

dt
= rate in – rate out

Rate IN: Water containing γ grams/liter of salt flows in a rate of
4 liters per minute.

Rate in is:

γ
grams

liter
× 4

liters

minute
= 4γ

grams

minute



Let Q(t) be grams of salt in tank at t (in minutes)

dQ

dt
= rate in – rate out

Rate in is: = 4γ
grams

minute

dQ

dt
= 4γ − rate out

Rate OUT:

Q

200

grams

liter
× 4

liters

minute
=

Q

50

grams

minute

Thus
dQ

dt
= 4γ − Q

50



Let Q(t) be grams of salt in tank at t (in minutes)

dQ

dt
= 4γ − Q

50

dQ

dt
+

Q

50
= 4γ

The solution is : Q(t) = 200γ + Ce−t/50

Using Q(0) = 0, we get C = −200γ
Thus Q(t) = 200γ(1− e−t/50). As t → ∞,Q(t) → 200γ.




