
Applications of Exponential Functions 

 

Exponential Model:  A(t) = A0e
kt

 

A0 – initial amount  

k – growth or decay rate  

k > 0 growth 

k < 0 decay 

t – time (years) 

A(t) – amount at time t 

 

Present Value: 

If we recall compounding interest equation: 
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We can solve for A (future amount) if we know principal (present amount) and other info (rate, 

etc.). But, what if we know A (future amount) of the loan and/or amount of purchase that we 

must save towards, how can we calculate P (present value) or how much to deposit right now? 

 

If we solve for P, we’ll get 
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     In other words, we divide by (1 + r/n)nt. 

 

1) A company must pay a $307,000 settlement in 3 years. 

a) What amount must be deposited now at 6% compounded semiannually to have enough 

money for the settlement? 

P = 307000(1 + 0.06/2)-2*3 = $257,107.67 



b) How much interest will be earned? 

I = A – P = $49,892.33 

 

c) Suppose the company can deposit only $200,000 now. How much more will be needed in 3 

years? 

A = 200000(1 + 0.06/2)2*3 = $238,810.46 amount at the end of 3 years 

Remaining amount = $307,000 - $238,810.46 = $68,189.54 

 

d) Suppose the company can deposit $200,000 now in an account that pays interest 

continuously. What interest rate would they need to accumulate $307,000 in 3 years? 

A = Pert 

P = 200000 

A = 307000 

t = 3 

r = ? 

 

307000 = 200000er(3)   Divide by 3. 

1.535 = er(3)    Take ln of both sides. 

ln(1.535) = lner(3)   ln and e cancel each other (inverse functions). 

ln(1.535) = r(3)   Divide by 3. 

r = ln(1.535)/3 = .1428 = 14.28% 

 

2) Sales of a new model of a compact disc player are approximated by  

S(x) = 1000 – 800e-x  



Where S(x) is the number of sales and x is the number of years the disc player has been on the 

market. 

a) Find the sales in year 0. 

S(0) = 1000 – 800e-0 = 1000 – 800 = 200 units 

 

b) In how many years will sales reach 500 units? 

500 = 1000 – 800e-x    Subtract 1000. 

-500 = -800e-x     Divide by -800. 

.625 = e-x     Take ln of both sides. 

ln(.625) = -x 

x = ln(.625)/-1 = .47 ≈.5 years (about ½ year) 

 

c) Will sales ever reach 1000? 

No, since 800e-x may get close to 0, but will never actually reach 0. 

 

d) Is there a limit on sales for this product? If so, what is it? 

Yes; 1000 units 

 

Radioactive decay 

3) Find the half-life (time when half of radioactive substance remains) of the radioactive 

substance.  

Plutonium-241: A(t) = A0e-0.053t 

Even if we don’t know the initial amount, we can set-up the problem like this: 

½ A0 = A0e-0.053t    Divide both sides by A0. 

½ = e-0.053t     Take ln of both sides. 



ln(1/2) = -0.053t    Divide by -0.053. 

t = ln(1/2)/-0.053 = 13 years 

 


