
Unit 5 Notes /Secondarv 3 Honors

D_ay_l: lntroduction to Limits
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Day 2: Evaluating Limits

Limits of Polvnomial and Rational Functions

Limits of polynomial and rational functions can be found by direct substitution if substituting does not create
a zero in a denominator.
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Complex Fractions: Common Denominator & Reduce Sw',gl Srst :
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To find limits of non-algebraic functions, you must often use more sophisticated techniques, requiring you to enlist

your calculator.
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Use your calculator to graph and then find values of f (x) for x close to c.
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One Sided Limits

Sometimes a limit fails to exist because approaching c from the left produces a different value of L than approaching c

from the right when attempting to find lim/(x). ln such cases you have 2 different one-sided limits.
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An overnight delivery service charges 58 for the first pound and $2 for each additional pound. Let x represent

the weight of a parcel and let f(x) represent the shipping cost. Show that the limit of f(x) as x-)2 does not

exist.

0<x<1

l<x<2
2<x<3

Summarv of Limits
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f.rg/(x) = I, denote the timits r@

Consider the function f (x\ :x + 1 
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Using limit notation, this can be written as follows:
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hm f (x) = , (Horizontal asymptote to the left.)

lim/(x) = ] (Horizontalasymptote to the right.)
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These limits (at infinity) mean that the value of f (x) gets "arbitrarily" close to lz as x decreases or increases

without bound.
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Dav 3: Limits at lnfinity

Definition: lf f is a function and I. and L, are real numbers, the statements lim f (r) = L, and \
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Find the limit as x approaches infinity for each bttne following functions:
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You are manufacturing a product that costs $o.SO per unit to produce. your initial investment is 55000, which
implies that the total cost of producing x units is C = 0.5x +5000. The averase cost per unit is given by
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c. x = 100,000

= ..5(loo,ooo) t Sooo

r ooo{oo

ta
d. What is the limit of Cwhen x approaches infinity?

b. x = 10,000

_,5(lo,ooo) +gooo

lo r ooo

=ll

dtcl)r Fr pa^"i \

=|5,.9

rS:,,



Dav 4: Limit Definition of a Derivative

Tangent Line to a Graph and Slope of a Graph

To find the rate at which a graph rises or falls (increases or decreases) at a single point, you can find the slop?
of the tangent line at that point- This slope represents the instantaneous rate of chanee (IROC) of y with

respect to , [$) at that point.
\dx )

We can find IROC OV urin@rom the calc menu on your calculator.

ln simple terms, the tangent line to a graph at a point is a line which best approximates the graph at that
point. The s-lope of the tan_gent line at a point on a graph basically represents the "slope" of the graph at that-sl

1. Use the graph below to approximate the slope of the graph of ! = xz at the point ( 1, 1 ).v1-^,-

L
fina slope
o{ laaSent

Lt^,v @ f i t

2. The graph below represents the average daily temperature (in degrees Fahrenheit) for each month in Dallas,

Texas. Estimate the slope of this graph at the indicated point and give a physical interpretation of the result.
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Slope and Limit Process
+\"ro*fx,:. +*yuA Vrv' acutr"tog
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Visual approximations provide an imprecise way of finding slopes (rates of change). A more precise method

involves secant lines and the limit process.

ln the figure below, suppose you wish to find the "slope" of the graph of y = f(x) at the point (*, f (*)). Using

a secant line passing through that point and another point h units to the right {as shown) you can find the

slope of the secant line to be:
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provided that this limit exists.

7
AROC

This is a slope formula. The closer the points are, the b-etter the approximation of the slope of the tangent line.

The slope of a graph = the slope of a tangent line and is given by:

h= dis*a.nc€" loctr^r@€^ poivrls

as pain\E gei closq a*tA clo*tr h, -=, O 
,

This represents the instantaneous rate of change at (x,l (x)).

f ('+ h)- f (*)
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Derivative of a Function

When you derive the equation for the slopes of a graph, you are finding the derivative of f at x denoted as

! or f'(x).
AT

Thus
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Use the definition to find the slope of the graph of f (*) :x2 at any point.

(That is find a general equation for the slope and call it 4 ).
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Write the equation for the tangent line at x = 2.
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Evaluate the derivar(tx= -1 and x= 2, andverify with your calculator.
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Find the derivative of y - rl;i. Evaluate the derivative atx= 3 and x = -2, andverifywithyourcalculator.
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