
Math 155. Calculus for Biological Scientists Spring 2018, March 19th
Sections 2.5 to 2.10: Review of derivative rules.

Reminders:
1.) Three points extra credit for test corrections, due, Friday, March 23rd at 2:00 pm(close of
Calculus Center.) Correct your mistakes and have tutor/instructor sign off at calculus center.
2.) Thursday/Friday this week there is webwork/written homework due.
3.) Quiz this Friday will have mixture of algebraic derivative rules and graphical interpretations
of first and second derivative as rate of change and rate of change of rate of change (acceleration).
Tuesday’s class will be more graphically focused.
4.) If you are having trouble with a webwork problem you can use the online calculator at Wolfram
Alpha to find derivatives.
5.) Patrick JMT has great derivative rule online videos for additional examples.

Rate of Change Functions The rate of change function for the function f(x) can be found
using the definition of the derivative:

f ′(x) = lim
h→0

f(x + h) − f(x)

h

Although this formula always works, it requires extensive algebra when f(x) is complicated. Thus,
we learned some derivative short cuts that give us the rate of change of an original function with
less work. The short-cuts are to find the rates of change of polynomials, exponentials, logarithms,
trig functions, composite functions, products and quotients. We’ll put every short cut we expect
you to know in one place below.

Rate of change of polynomial functions
Iff(x) = cxn where c and n are constants, then

f ′(x) = cnxn−1

In words: The rate of change function for a polynomial function is a different polynomial func-
tion with degree one less than original.

Rate of change of exponential functions
If f(x) = ax, then f ′(x) = ln(a)ax.

If f(x) = ex, then f ′(x) = ln(e)ex = ex.

Recall ln(e) = loge(e) = 1.

In words: The rate of change function for an exponential function is an exponential function.
To find the new rate of change function the original exponential function has to be multiplied by
the constant ln(a) where a is the base of the original function.

Rate of change of Natural Log functions

d

dx
ln(x) =

1

x



Rate of change of trigonometric functions.
If f(x) = sin(x) then f ′(x) = cos(x).

If f(x) = cos(x) then f ′(x) = − sin(x).

You can use rules from trigonometry to find derivatives of the other trig functions:
tan(x) = sin(x)

cos(x)

cot(x) = cos(x)
sin(x)

sec(x) = 1
cos(x)

csc(x) = 1
sin(x)

Constant Rule If g(x) = cf(x), then g′(x) = cf ′(x).
In words: The rate of change of cf(x) is c times as large as the rate of change of f(x).

Product and Quotient Rules

d

dx
f(x)g(x) = f(x)

d

dx
g(x) + g(x)

d

dx
f(x)

If h(x) = f(x)
g(x) , then :

h′(x) =
g(x)f ′(x) − f(x)g′(x)

(g(x))2

Chain Rule Let h(x) = f(g(x)). The rate of change of h(x) depends on both the rate of
change of f(x) and the rate of change of g(x).

h′(x) = f ′(g(x))g′(x)

Example 1

a) f(x) =
√

(x2 + 3x + 2)

b) g(x) = (3x2 + 3x + ex)3



c) h(x) = 1
(1+x2)

Example 2 Find the derivatives of the following functions.

a) f(x) = ln(x2 + cos(x))

b) f(x) = ln(x2 + 5x + 2)

c) f(x) = ln(x2)
2x

d) f(x) = ex
2+cos(x)

Sine Function
Go to Desmos to look at sine function animation. https://www.desmos.com/calculator/kxfekf0kgb

Why is the rate of change of sin(x) the function cos(x)?



Example 3
Find the derivatives of the following functions.
a)f(x) = sin(x) + 2x

b) f(x) = sin(x2 + 2)

c) f(x) = sin(ln(x))

d) f(x) = cos(x)

e) f(x) = cos(x2 + ex)

Check our work You can check that your derivatives are correct in more than one way:
1) Use Wolfram Alpha to check. Type derivative(insert your function).

2). Use Desmos to graph your answerf ′(x) and f(x+h)−f(x)
h . The graphs should be the same. Let

h = .001 or some similar small number.


