
MATH 226: Notes on Assignment 2 
 

Practice Problems 1.1: 1, 3, 5, 7, 11, 13 
 

 
 

 

 

 
 

 
 

 
 
 
  



 
13. (a) C(t) = C0 e-kt; this function satisfies dC/dt = -kC and C(0) = C0. 
 

(b) Observe that the concentration immediately after a dose is equal to (concentration immediately 
before the dose) + ( the concentration C0 of the dose).  

 
At the end of the interval [0,T], the concentration is C0 e-kT so the concentration immediately after the 
dose at time T is C0 + C0 e-kT = C0[ 1 + e-kT] .  
 
At  the end of the time period [T,2T], the concentration would be [C0 + C0 e-kT] e-kT  since we have an 
initial value of C0 + C0 e-kT  and it decays for a period of time T. Thus the concentration immediately 
after the dose at time 2T would be Co + [C0 + C0 e-kT] e-kT  which we write  as C0 [1 + e-kT  + (e-kT )2 ] 
 
Similarly, the concentration immediately after the dose at time 3T would be 

C0 + C0 [1 + e-kT  + (e-kT )2 ] e-kT = C0 [1 + e-kT  + (e-kT )2  + (e-kT )3 ] 
 

(c) An induction argument shows that the concentration after the dose at time nT would be 
C0 [1 + e-kT  + (e-kT )2 +  (e-kT )3 + … + (e-kT )n] 

The term in square brackets is the start of a geometric series with first term 1 and common ratio e-kT   
 
As n ® ∞, The concentration approaches C0 times the sum of the geometric series which is  
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Recall that the sum of a geometric series with (|r|< 1) is  

a + ar + ar2 + ar3 + … =  %
!"&

 
 
 
  



Practice Problems 1.2: 1, 3, 5, 13, 14, 15, 24-29 

 
 

 
 

 
 

 
 
 



 
 
 

 
 
 

 

 
 



Assignment 2 – Notes on Additional Problem MATH 226, Spring 2022

1. The Fitzhugh-Nagumo model for the electrical impulse in a neuron states that, in
the absence of relaxation effects, the electrical potential of a neuron v(t) obeys the
differential equation

dv

dt
= −v(v2 − (1 + a)v + a)

where a is a positive constant such that a ∈ (0, 1).

(a) Classify this differential equation. What are the independent and dependent
variables? Any parameters?
This is a first order, nonlinear differential equation. The independent
value is t and the dependent value is v with parameter a

(b) For what values of v is v unchanging? Make sure to simplify as much as possible.
Factor the right hand side as - v (v - a) (v - 1) so v is unchanging at
v = 0, a, 1

(c) For what values of v is v increasing? Decreasing? It may be helpful to draw a
picture here.
dv/dt is positive for v < 0 and a < v < 1 so v increases in these regions;
negative for 0 < v < a and v > 1 so v decreases in these regions

Assume that a neuron starts out with an electrical potential of −10 mV.
According to this differential equation model, what will happen to the electrical

potential as time goes to infinity? What if the neuron started out at a
2

mV
instead?

In the first case, the potential will increase to 0; in the second, it will
decrease to 0 .

Continuing your ideas from (d), explain all possible long-term outcomes for this
neuron if it starts at different initial electrical potentials.

if initial potentials is below a, then it will converge to 0 and if it is
above a, then it will converge to 1 .
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