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Lecture: L’Hôpitals Rule
Groupwork
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Lecture: What is Math?

What is precalculus?

What is Calculus?

What are the rates of change?

How many points do you need?

Why did we invent limits?
What else is the velocity?

What is needed for continuity?



4

What is Math?  Language

What is precalculus? Functions

What is Calculus? Study of Change

What are the rates of change? Average and Instantaneous

How many points do you need? 2/1

Why did we invent limits?  Takes two points to one

What else is the velocity?

What is needed for continuity?limit exists, function exists, limit=function

slope of the tangent line

is the derivative 

is the instantaneous rate of change 

is the velocity
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      Using Derivatives to Find Limits!

But also to find rule breakers like:   

0 times ∞ , 1∞ ,∞‑∞

0

0

∞

∞

Lecture:  L’Hôpitals Rule

Used for  or
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L’Hôpitals Rule says that if a limit yields 
 0/0  or ∞/∞ then you can differentiate the 
nuerator and denominator and the limit of that 
is the same.

lim  f(x)   =   0     or   ∞

lim  f(x)   =   lim f'(x) 

x>a 

x>a                                  x>a

g(x)       0           ∞
IF:

THEN:
g(x)            g'(x)

This is NOT the quotient rule, but the derivative of numerator and denominator.
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EX:  lim  sinx
xx>0

EX:  lim 2x - 5
x>∞ 3x - 2

EX:  lim 7x2 - 6x +9
x>∞      3x2 - 1
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EX:  lim  sinx
xx>0

EX:  lim 2x - 5
x>∞ 3x - 2

EX:  lim 7x2 - 6x +9
x>∞      3x2 - 1

=        lim  sinx    =   0
x                   x>0 0

  =    lim cosx
1x>0

L'HR

= 1

       lim 2x - 5   =  ∞
x>∞ 3x - 2 ∞

L'HR

L'HR L'HR

       lim 2   =  2
x>∞ 3 3

=

=      = lim 14x - 6   =  ∞
x>∞   6x -1   ∞

    = lim 14   =  7
x>∞ 6 3
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use LHopitals Rule

Use LHopitals Rule AGAIN????
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EX: What about zero times infinity?

Use L'Hopitals Rule

EX:  
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What about one raised to the infinite power?

Use the identity:

EX:  lim (1+R/N)NT
N>∞

(Compund interest formula)

use L'Hopitals Rule  = 
(Compunded Continuously Formula)
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Compound Interest Formula    P = Q ( 1 + R/N) NT

Compounded Continuously        P = Q  e RT

lim ( 1 + R/N)N   =  eR
N>oo

(1 + 0) ∞ = anything
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EX:  ∞-∞ lim 
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Group Work
Limits at infinity

No L'hoptals Rule in Group work. 
No rational regressions
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Reminders....

STOP
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