
BRIEF TOPIC OUTLINE

A) BASIC NOTIONS:

•LIMITS

•CONTINUITY

•DERIVATIVES

Know the definition of each of these! Know how these definitions come up in problems (e.g., for
what vlaue of the constant a is the following peicewise defined function continuous...etc ...etc? e.g.,
Use the definition of derivative to show...etc..)

B) DERIVTIVE FORMULAS AND RULES:

•FORMULAS: Recall the derivative formulas for the basic functions xa, ex, log x, sinx, ...etc. ,
and dont forget the derivative of the inverse trig functions arcsinx, arccos x, arctan xas well!

•RULES: Recall the sum product, quotient, and chain rule.

C) TECHNIQUES OF DIFFERENTIATION:

•IMPLICIT DIFFERENTIATION: e.g. find dy
dx

given that y2x+ yx3 = 2.

•IMPLICIT DIFFERENTIATION: e.g. find dy
dx

given that y = xsinx.

D) BUSINESS FUNCTIONS:

•DEMAND EQUATION: any equation relating price p, and demand q.

•REVENUE FUNCTION: R = pq

•COST FUNCTION: C

•PROFIT FUNCTION: P = R− C

•ELASTICITY FUNCTION: ε(p) = p
q(p)

q′(p) (recall the uses and interpretations of the elasticity
function when evaluated at a given price.

APPLICATIONS

1) INTERMEDIATE VALUE THEOREM

see book/notes for statement of Theorem. Typical example: show the equation ex−10x
1+x4 = 0 has a

solution.



2) EXPONENTIAL MODELS

All about functions of the form Q(t) = Cekt for some C, k. Here Q(t) could represent a polula-
tion size growing or decaying exponentially, an amount of money subject to interest compounded
continuously...etc.

3) RELATED RATES

typical example: suppose x, y both depend on time t and

2/x = y/12

Find dy
dt

given that x = 4, y = 8/3, dy
dt

= 0.5.
NOTE: the above equation are values are not typically given to you. Instead, you usually have to
find/derive these yourself based on a word problem.

4) USING f ′, f ′′

• FINDING: Global Max/Min of continuous functions on closed intervals using Extreme Value
Theorem and accompanying procedures, or Local Max/Min of a function in some interval using
first or second derivative test. All these involve first funding critical points of the function.

• CURVE SKETCHING: intervals in incr/decr, intervals of concavity, asymptotes.

5) OPTIMIZATION

typical example: minimize the quantity

Q = (x− 1)2 + y2

given that x, y > 0 and y = x3/2.
NOTE: the above equations are not typically given to you. Instead, you usually have to find/derive
these yourself based a word problem.

6) TAYLOR POLYNOMIALS

The nth Taylor plynomial approximation of f(x) at x = a is:

f(x) ∼ pn(x) = f(a) + f ′(a)(x− a) +
f ′′(a)

2!
(x− a)2 + · · ·f

(n)(a)

n!
(x− a)n

• LINEAR APPROXIMATION: f(x) ∼ f(a) + f ′(a)(x− a). Note that rearranging gives
f(x)− f(a) ∼ f ′(a)(x− a).

• QUADRATIC APPROXIMATION: f(x) ∼ f(a) + f ′(a)(x − a) + f ′′(a)
2!

(x − a)2. Note that
rearranging gives
f(x)− p1(x) ∼ f ′′(a)

2!
(x− a)2.

Regarding the appriximation above, note that Taylor’s Theorem says f(x)− p1(x) = f ′′(c)
2!

(x− a)2

for some value c between x and a. This in turn gives the “Remainder/error estimate Theorem ”



|f(x) − p1(x)| ≤ M
2!
|x − a|2 where M is some number wth the property that |f ′′(c)| ≤ M for all c

between x and a.


