PreCalculus
1-3 Day 3:  IVT & End Behavior 


Name:_________________________
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W :  A radar gun determines that “Speedy Gonzalez”  was going 60 mph at the first check point 
and then later was measured again to be going 70 mph at a second check point.  Which of 
the following are true statements?  Why?
a.  Speedy went exactly 65 mph somewhere between the 2 check points.
b.  Speedy went exactly 69.5 mph somewhere between the 2 check points.
c.  Speedy went exactly 55 mph somewhere between the 2 check points.
d. Speedy went exactly 71 mph somewhere between the check points.
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Ex. 1]  Determine between which consecutive integers the real zeros of each function are located on the given interval.

a. 
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b. 
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Ex. 2]  AP Prep!

Rochelle rode a stationary bicycle.  The number of rotations per minute of the wheel of the bicycle at time t minutes during Rochelle’s ride is modeled by a continuous function r for   
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minutes.  Values of 
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for selected values of t are shown in the table below.
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Rochelle rode a stationary bicycle. The number of rotations per minute of the wheel of the
stationary bicycle at time f minutes during Rochelle ride is modeled by a differentiable
function rfor 01 < 9 minutes. Values of r(1) for selected values of ¢ are shown in the
table above.

(A) Estimate r'(4). Show the computations that lead to your answer. Indicate units of

(B) Istherea time , for 35 1 <5, at which r(r) is 106 rotations per minute? Justify your




Is there a time t, for 
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is 106 rotations per minute?  Justify your answer.
End Behavior -
There are three possible case scenarios when finding end behavior.  
All three involve finding limits as x(∞
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Recap:

A.  When the degree of the  numerator of f(x) is less than the degree of the denominator, 


 then  
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Recap:

B. When the degree of the  numerator of f(x) is greater  than the degree of the denominator, 

               then  
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Recap:

C. When the degree of the  numerator of f(x) equals the  degree of the denominator, 

then  
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Teacher note:

For ex 2]

This is a sample of an AP Calc question.

Students must note analyzing the interval 3 to 5, noting b/c the function r is continuous, it must take on ALL values between 95 and 112 by IVT.  Therefore it must take on the value of 106.  
Student should also clearly state their answer with “yes”.  They MUST note they are using IVT in their explanation.

All of the above must be clearly stated.  If students say “too much” and end up contradicting themself, they usually lose a point earned.  












Learning Target:  I can…


Use limits to determine the continuity of a function, and apply the Intermediate Value Theorem to continuous functions.


Use limits to describe end behavior of functions. 











	      





Intermediate Value Theorem (IVT)


� INCLUDEPICTURE "https://www.mathsisfun.com/algebra/images/intermediate-value-b.gif" \* MERGEFORMATINET ����
 �
When:


The curve is the function y = f(x),


which is continuous on the interval [a, b],


and w is a number between f(a) and f(b),�
�
 �
 �
Then ...�
�
... there must be at least one value c within [a, b] such that f(c) = w


In other words the function y = f(x) at some point must be w = f(c)








IVT Corollary: The Location Principle





If � EMBED Equation.3  ��� is a continuous function and � EMBED Equation.3  ��� and � EMBED Equation.3  ��� have


opposite signs, then there exists at least one value r, such that 


� EMBED Equation.3  ���<r<� EMBED Equation.3  ��� and � EMBED Equation.3  ���.  That is there is a zero between � EMBED Equation.3  ��� and � EMBED Equation.3  ���. 








Case #1: 


The degree of the numerator is less than the degree of the denominator.





Ex. 3]   Find the end behavior of � EMBED Equation.3  ���  





Graphically:                                           		     Numerically:                                  














Ex. 3] 


 �



































Case #2: 





The degree of the numerator is greater than the degree of the denominator.





Ex. 4] Find the end behavior of f(x) = x2





Graphically:                                                		Numerically:                                         

















Now examine the end behavior of � EMBED Equation.3  ���





Compare the end behavior of g(x) to  f (x) = x2.  What do you notice?   

















Ex. 5a]  					How would the end behavior  of � EMBED Equation.3  ���


						differ from the function in Ex 4


�











Ex. 5b]  � EMBED Equation.3  ���








Case #3: 





The degree of the numerator is equal to the degree of the denominator.








Ex. 6]  Find the end behavior of f(x) =       2x2 – 1   .


 					      4x2 –x + 3





Graphically:                                          	      Numerically:                                         


                                                                 





























Ex. 7]  Find the end behavior of � EMBED Equation.3  ���� EMBED Equation.3  ���





1-3 Day 3 Homework: (Always try to do problems without a GC 1st)


	Pg. 754 #’s  36 – 45, 48


	pg. 30 – 32 #’s 18 – 45 (x 3)








[image: image18.wmf]1

x

[image: image19.wmf]2

x

[image: image20.wmf](

)

x

x

f

1

=

[image: image21.png]Use the graph of
__x+2
1) = 7252 to describe

its end behavior. Support the
conjecture numerically.

[ y|

=G

=




[image: image22.wmf]45

7

3

)

(

2

4

+

-

-

+

=

x

x

x

x

x

g

[image: image23.wmf](

)

4

4

2

3

+

-

-

-

=

x

x

x

x

f

[image: image24.png]Use the graph of (x) = x° —
X% — 4x+ 410 describe its end
behavior Support the conjecture:
numerically.

100 =x0— = bxrd
4

L {

|
/
e Ty




[image: image25.wmf]5

5

4

lim

2

3

-

-

¥

®

x

x

x

[image: image26.wmf][image: image27.wmf](

)

1

3

2

5

20

3

3

-

+

-

=

x

x

x

x

f

_1504245620.unknown

_1504245800.unknown

_1535483969.unknown

_1535484020.unknown

_1504245854.unknown

_1535481970.unknown

_1535483928.unknown

_1535137292.unknown

_1504245841.unknown

_1504245771.unknown

_1504245784.unknown

_1504245638.unknown

_1415558087.unknown

_1504244227.unknown

_1504245608.unknown

_1504244196.unknown

_1415557531.unknown

_1415558034.unknown

_1415556811.unknown

_1415557042.unknown

_1415555822.unknown

