
Secant Lines and Tangent Lines
⚫ A secant line for a function is 

a straight line which joins 

two points on the function. 

⚫ A tangent line for a function is 

a straight line which touches a 

function at one and only one 

point. 

secant line
tangent line



Slope of a Secant Line
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Look familiar? The slope 
of the secant line is just 
the difference quotient! 



Secant Line → Tangent Line
⚫ We can make the interval between the two points 

(ℎ) smaller and smaller, so that the points get closer 

to each other

⚫ In other words, we make ℎ approach 0 (ℎ → 0)

⚫ As ℎ → 0, the secant line changes into a tangent 

line, because the two points become infinitesimally 

(an immeasurably small distance) close. 

⚫ Graph 1 shows the secant line, and graph 5 shows 

the tangent line. The graphs in the middle show the 

progression as ℎ gets smaller (normally a cool animation ☺). 
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Slope of a Tangent Line/Derivative

If we assume that ℎ → 0 (h approaches 0), then we can 

write the slope of a tangent line to the function 𝑓(𝑥)
at the point 𝑥 = 𝑥0 as:

This quantity is known as the 

derivative of 𝑓(𝑥) at 𝑥 = 𝑥0.

𝑓′ 𝑥0 = lim
ℎ→0

𝑓 𝑥0 + ℎ − 𝑓 𝑥0
ℎ

This is the most 

common notation for 

the derivative. It is 

read “f-prime of x0.” 



Slope of a Tangent Line/Derivative

⚫ In other words, the derivative 𝒇′(𝒙𝟎) of a 

function is the limit of the difference 

quotient as ℎ → 0. 

⚫ The value of the derivative is the slope of 

the tangent line to the function at the 

point 𝑥0, 𝑓 𝑥0 .



properties of the function: 

⚫ The slope of the tangent line to 

the function at 𝑥 = 𝑥0

⚫ The slope of the function itself

at 𝑥 = 𝑥0

⚫ The rate of change of the 

function at 𝑥 = 𝑥0

Derivative, Slope, Rate of Change
The value of the derivative of a function 𝑓(𝑥) at the point 

𝑥 = 𝑥0 is equal to the value of three different, but related, 

physical properties of the function: 

The slope of the “function 
itself” is like what you found 
when you zoomed in really far 
on your calculator and the 
function looked linear. 

Remember from back in Algebra 1 that “rate of 
change” is another term for slope – it’s the rate at 
which the function changes. 



Finding a Derivative Using the Difference Quotient

To find a derivative (or a slope, or a rate of change) 

using the difference quotient, follow the steps below: 

Step 1: Find 𝑓 𝑥0

Step 2: Find 𝑓(𝑥0 + ℎ), and simplify

Step 3: Find 𝑓 𝑥0 + ℎ − 𝑓(𝑥0)

Step 4: Find 
𝑓 𝑥0+ℎ −𝑓(𝑥0)

ℎ

Step 5: Find 𝑓′ 𝑥0 = lim
ℎ→0

𝑓 𝑥0+ℎ −𝑓 𝑥0

ℎ

This value is the derivative of the function at 𝒙 = 𝒙𝟎, as well as the slope of 

the tangent line, the slope of the curve, and the rate of change of the function. 

If the problem gives you the full 
ordered pair, you can skip step 1. 

However, if the problem only gives 
you the x-coordinate of the 
ordered pair, then you will need to 
start by finding the y-coordinate, 
which is 𝑓(𝑥0).



Example #1
Find the slope of the curve 𝑓 𝑥 = 4𝑥 − 2𝑥2 at 𝑥 = −2 without 

using a calculator. 



Example #2
Find the slope of the tangent line to the curve 𝑓 𝑥 = (𝑥 + 2)2−3
at the point (1, 6) without using a calculator.



Try it Yourself
Find 𝑓′(2) for 𝑓 𝑥 = −2𝑥2 − 5𝑥 + 3 without using a 

calculator. 



Example #3
Find the slope of the curve 𝑓 𝑥 = 3𝑥 + 7 at the point (3, 4)
without using a calculator. 



Example #4

Find 𝑓′(1) for 𝑓 𝑥 = 6𝑥 − 2 without using a calculator. 



Try it Yourself
Find the slope of the tangent line at 𝑥 = 2 for         

𝑓 𝑥 = 6𝑥 − 3 without using a calculator. 



Example #5
Find the equation of the tangent line to the curve 𝑦 = (𝑥 − 1)2+1
at the point 3, 5 without using a calculator. The equation should 

be in slope-intercept form. 



Example #5 – GRAPH



Example #6
Find the equation of the tangent line of 𝑓 𝑥 = 2𝑥 − 5 at 𝑥 = 3
without using a calculator. The equation should be in slope-

intercept form. 



Try it Yourself

Find the equation of the tangent line of 𝑓 𝑥 =
1

4
𝑥2 + 3𝑥 at the 

point (2, 7) without using a calculator. The equation should be in 

slope-intercept form. 



Example #7
At what point(s) does the graph of the function 𝑔 𝑥 = 𝑥2 − 2𝑥
have a horizontal tangent line? 

Hint: What is the slope of a horizontal line? 
That’s why we set the general form of the 
derivative equal to zero.  



Example #8
At what point does the graph of the function 𝑡 𝑥 = −𝑥2 − 4𝑥 − 6
have a horizontal tangent line? 



Try it Yourself

At what point(s) does the graph of the function 𝑔 𝑥 =
1

2
𝑥2 + 4𝑥

have a horizontal tangent line? 


