
Math 155. Calculus for Biological Scientists Spring, 2018, February 5th
Section 1.7: Exponential Functions

Warm up: True or false. If a updating function is of the form bt+1 = rbt with r and arbitrary
parameter, then the solution function b(t) is linear. Explain.

Warm up: True or false. If a updating function is of the form bt+1 = bt + c with c an arbitrary
parameter, then the solution function b(t) is linear. Explain.

Review The prerequisite knowledge of exponent rules and exponential functions is essential for
this course as exponential models are common in biology and science. Please review rules if you
need to.

Review: The general form of an exponential function is:

f(t) = b0r
t

where b0 is the value of the quantity at time t = 0 and r is the base that we multiply by each time
t increases by 1.



Exponential v. Linear v. Quadratic Use tables to investigate the differences between
f(x) = 2x, g(x) = x2 and h(x) = 2x.

How can you differentiate between these types of functions if given a table of values and you
need to decide what type of function it is?

Logarithmic functions are the inverse of exponential functions.

rx = y if and only if logr(y) = x

Example
a) log2(8) =

b) log10(
1

100)=

c) ln(e5) =

d) log3(81) =

People frequently rewrite exponential functions so that they are of base e. Using the laws of
logs note that 2x = eln(2)x.





The amount of carbon-14 left after the death of an organism left t years after the death of an
organism is given by

Q(t) = Q0e
−0.000122t

where Q0 is the amount left at time of death. Suppose Q0 = 6.0x1010Carbon− 14atoms.

a) How much is left after 50,000 years? What fraction of this of the original amount?

b) How much is left after 100,000 years? What fraction is this of the original amount?

c) Find the half-life of Carbon-14.

d) About how many half-lives will occur in 50,000 years? Roughly what fraction will be left?
How does this compare to the answer in part a?


