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Example 1: Use the definition of the 
slope of a tangent line to find the slope 
of the graph of 𝑓 𝑥 = −5𝑥 + 1 when 
𝑐 = 3.

Example 2: Find the slopes of the 
tangent lines to the graph of 
𝑓 𝑥 = 𝑥ଶ − 2 at the points 
−3,7 and 1, −1 .

Example 3: Find the derivative of 𝑓 𝑥 = 4𝑥ଶ − 5𝑥.
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Example 4: Find 𝑓′ 𝑥 for 𝑓 𝑥 = 𝑥 + 1.  Then find the slopes of the graph at 𝑓 at the 
points (4,3) and (9,4).

Example 5: Find the derivative with respect to 𝑡 for the function 𝑦 =
ଵ

ଶ௧మ.  Then find an 

equation of the tangent line to the graph at the point 1,
ଵ

ଶ
.
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Example 6: Determine whether the function 𝑓 𝑥 = 3𝑥 + 1 is differentiable at 𝑥 = −
ଵ

ଷ
.

Example 7: Determine whether the function 𝑓(𝑥) = 𝑥 − 2
భ

ఱ is differentiable 𝑥 = 2.
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Example 1: Find the derivative of each function.
a. 𝑓 𝑥 =

ଷ

଻
b. 𝑔 𝑡 = 𝑒଴.ଵଶ

Example 2: Use the Power Rule to find the derivative of each function.
a. 𝑓 𝑥 = 𝑥ହ b. 𝑔 𝑥 = 𝑥ଷర c. 𝑦 =

ଵ

௫య

Example 3: Find the slope of the graph of 𝑓 𝑥 =
ଵ

௫ర for each value of 𝑥.
a. 𝑥 = −1 b. 𝑥 = 1 c. 𝑥 = 2

Example 4: Find an equation of the tangent line to the graph of 𝑓 𝑥 = 𝑥య when 𝑥 = 1 .
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Example 5: Use the Constant Multiple Rule to find the derivative of each function.

a. 𝑓 𝑥 = 2𝑥଻ b. 𝑔 𝑥 =
ଷ

௫మ c.𝑦 =
௫ఱల

଼

Example 6: Rewrite each function in the form 𝑦 = 𝑐𝑓 𝑥 . Then use the Constant Multiple 
Rule to find the derivative of the function.

a. 𝑦 =
ଷ௫ర

଼
b. 𝑦 =

ଷ௫ ర

଼
c.𝑦 =

ଽ

଻௫మ d. 𝑦 =
ଽ

଻௫ మ

Example 7: Use the Sum and Difference Rules to find the derivatives of each function.

a. 𝑓 𝑥 = −𝑥ସ + 3𝑥 − 9 b. 𝑔 𝑥 = 𝑥 + 3𝑥ଶ c.𝑦 =
௫యିଷ௫మିହ

௫మ
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Example 8: Find the derivative of each function. 
a. 𝑓 𝑥 = 3 cos 𝑥 b. 𝑔 𝑥 =

ଶ ୱ୧୬ ௫

ଷ
c.𝑦 =

ୡ୭ୱ ௫

ଶ
+ cos

గ

ଶ

Example 9: Find the derivative of each function. 
a. 𝑓 𝑥 = 5𝑒௫ b. 𝑔 𝑥 = 𝑒௫ − 4𝑥 c.𝑦 = 7𝑒௫ − cos 𝑥

Example 10: A tennis ball is dropped from a height of 150 feet.  The ball’s height 𝑠 at 
time 𝑡 is the position function 𝑠 = −16𝑡ଶ + 150, where 𝑠 is measured in feet and 𝑡 is 
measured in seconds.  Find the average velocity over each of the following intervals. 
a. [2,3] b. [2,2.5] c.[2,2.1]
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Example 11: A water balloon is thrown upward form the top of an 80-foot building 
with an initial velocity of 64 feet per second.  The height 𝑠 (in feet) of the balloon can 
be modeled by the position function 𝑠 = −16𝑡ଶ + 64𝑡 + 80, where 𝑡 is the time in 
seconds since it was thrown. 

a. How long is the water balloon in the air? b. What is the velocity of the water 
balloon when it hits the ground?
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Example 1: Find the derivatives of each function.
a. ℎ 𝑥 = 3𝑥 + 5 𝑥ଶ − 2𝑥ଷ b. 𝑦 = 𝑥ଶ𝑒௫ c. 𝑦 = 4𝑥ଶ sin 𝑥 − 7 cos 𝑥

Example 2: Find the derivatives of each function.

a. 𝑦 =
ଷ௫ାଵ

ଶ௫మିହ
b. 𝑓 𝑥 =

ଶା
భ

ೣ

௫ିଵ
c. 𝑦 =

ଶ ௫యି௫మ

ହ௫

Example 3: For part (b) above, find an equation of the tangent line at  2,
ହ

ଶ
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Example 4: Find the derivatives of each function.
a. 𝑦 = 3𝑥ଶ − csc 𝑥 b. 𝑦 = 𝑥ଷ cot 𝑥
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Example 5: The position function of an object dropped on Mars is 𝑠 𝑡 = −1.85𝑡ଶ + 3, 
where 𝑠 𝑡 is the height in meters and 𝑡 is the time in seconds after the object is dropped.  
What is the ratio of Earth’s gravitational force to Mars’?

Note: acceleration due to gravity on Earth is -9.8 meters per second.


