
Tangents, smangents! 
[Estimating a tangent or approximating with a tangent] 

 
 

Let’s start by graphing my favorite function 
2xy   and use  the “Zoom Decimal” window 

 

 

Now find and then graph the tangent to the graph at the 
point (1, 1) 
 

 

Now let’s zoom in at the point (1, 1) 



  

What do you notice? 
 
Differentiable functions are “locally linear”.  If a function is 
differentiable at the point  )(, afa , then it resembles its 
own tangent line at the point of tangency. 
[Remember that at the point (0, 0) on the graph of xy  , 
the “sharp point” remains sharp no matter how many times 
we “zoomed in”.] 
 
Why is this useful?   
It is easier to evaluate values of a linear function.  So for 
values of x  near the point of tangency, we can just use the 
tangent line equation to approximate values of the function.    
This is even more useful when you don’t have a function to 
work with.   
 



 
Write an equation of the line tangent to the graph of f  at 
the point where 1x .  Use this line to approximate the 
value of  2.1f .  Will this approximation be an under- or 
over-estimate of the actual value? 
 
 
 
 
 
 
 
 
 
 
 
 
 
********************************************* 



Let f  be a differentiable function.  Estimate  1.2f  given 
that 1)2( f  and   32' f . 
 
 
 
 
 
 
 
 
 
 
Find the equation of the tangent line to xy sin  at the origin 
and use it to find an estimation of  12.0sin  
[After finding the estimated value, check to see how close it 
is to the actual value] 
 
 
 
 
 
 
 
 
 



Using tables to find estimations 
 

 
Use data from the table to find an approximation for  18'y  
and explain the meaning of  18'y  in terms of the 
temperature of the pie.  Show the computations that lead to 
your answer and indicate units of measure. 
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Homework Problems 
Please do these problems on a separate piece of paper 
Show ALL steps 
 
 
 

 1. Consider the differential equation  
y
x

dx
dy

  where 0y .  Write the equation of the tangent line 

to the solution curve that passes through the point  1,3   and use it to approximate  9.2f  
 
 
******************************************************************************** 
 

2. Let f be the function given by 376)( 23  xxxxf .  Write the equation of the tangent 
line to the graph at 4x  and use it to approximate  2.4f .  Then, determine whether this 
approximation is an under- or over-estimate by using the second derivative. 
 
 
******************************************************************************** 
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4.  
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