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Section 2.7 – Derivatives and Rates of Change 

- Slope of the secant line 

 

 

 

𝑚 =
𝑓(𝑥) − 𝑓(𝑎)

𝑥 − 𝑎
 

 

 

 

- Tangent line: 

The tangent line to the curve 𝑦 = 𝑓(𝑥) at the point 𝑃(𝑎, 𝑓(𝑎)) is 

the line through 𝑃 with slope 

𝑚 = lim
𝑥→𝑎

𝑓(𝑥) − 𝑓(𝑎)

𝑥 − 𝑎
 

provided that the limit exists. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 1 

Find an equation of the tangent line to the parabola 𝑦 = 𝑥2 at the point 𝑃(1,1). 

Solution 
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- ℎ-definition 

Take ℎ = 𝑥 − 𝑎 

 

 

𝑚 = lim
𝑥→𝑎

𝑓(𝑥) − 𝑓(𝑎)

𝑥 − 𝑎
= lim

ℎ→0

𝑓(𝑎 + ℎ) − 𝑓(𝑎)

ℎ
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 لاحظ

 

𝑦 − 𝑦0 = 𝑚(𝑥 − 𝑥0) 

 

𝑦 − 𝑦0 = −
1

𝑚
(𝑥 − 𝑥0) 

 

Example 2 

Find an equation of the tangent line to the hyperbola 𝑦 = 3/𝑥 at the point (3,1). 

Solution 
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- Derivative  الاشتقاق: 

The derivative of a function 𝑓 at a number 𝑎, denoted by 𝑓′(𝑎), is 

𝑓′(𝑎) = lim
𝑥→𝑎

𝑓(𝑥) − 𝑓(𝑎)

𝑥 − 𝑎
= lim

ℎ→0

𝑓(𝑎 + ℎ) − 𝑓(𝑎)

ℎ
 

is this limit exists. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Example 3 

Find the derivative of the function 𝑓(𝑥) = 𝑥2 − 8𝑥 + 9 at the number 𝑎. 

Solution 
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 لاحظ

 

 

𝑦 − 𝑦0 = 𝑓′(𝑎)(𝑥 − 𝑥0) 

Solution 

 

Example 4 

Find the equation of the tangent line to the parabola 𝑦 = 𝑥2 − 8𝑥 + 9 at the point (3, −6). 
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Problems 

- (a) Find the slope of the tangent line to the parabola 𝒚 = 𝒙 − 𝒙𝟑 at the point 

(𝟏, 𝟎). 

(i) using 𝐥𝐢𝐦
𝒙→𝒂

𝒇(𝒙)−𝒇(𝒂)

𝒙−𝒂
 

 

 

 

 

 

 

(ii) using 𝐥𝐢𝐦
𝒉→𝟎

𝒇(𝒂+𝒉)−𝒇(𝒂)

𝒉
 

 

 

 

 

 

 

 

 

(b) Find an equation of the tangent line in part (a). 
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- Find an equation of the tangent line to the curve at the given point. 

(a) 𝒚 = 𝒙𝟑 − 𝟑𝒙 + 𝟏, (𝟐, 𝟑) 

 

 

 

 

 

 

 

 

 

 

 

(b) 𝒚 = √𝒙, (𝟐, √𝟐) 
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- (a) Find the slope of the tangent to the curve 𝒚 = 𝟏/√𝒙 at the point where 

𝒙 = 𝒂. 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Find equations of the tangent lines at the points (𝟏, 𝟏) and (𝟒, 𝟏

𝟐
). 
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- Find an equation of the tangent line to the graph of 𝒚 = 𝒈(𝒙) at 𝒙 = 𝟓 if 

𝒈(𝟓) = −𝟑 and 𝒈′(𝟓) = 𝟒. 

 

 

 

 

 

 

 

 

 

- If the tangent line to 𝒚 = 𝒇(𝒙) at (𝟒, 𝟑) passes through the point (𝟎, 𝟐), find 

𝒇(𝟒) and 𝒇′(𝟒). 
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- If 𝑭(𝒙) = 𝟓𝒙/(𝟏 + 𝒙𝟐) , find 𝑭′(𝟐) and use it to find an equation of the 

tangent line to the curve 𝒚 = 𝟓𝒙/(𝟏 + 𝒙𝟐)  at the point (𝟐, 𝟐). 
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- If 𝑮(𝒙) = 𝟒𝒙𝟐 − 𝒙𝟑 , find 𝑮′(𝒂) and use it to find equations of the tangent 

lines to the curve 𝒚 = 𝟒𝒙𝟐 − 𝒙𝟑  at the points (𝟐, 𝟖) and (𝟑, 𝟗). 
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- Find 𝒇′(𝒂). 

(a) 𝒇(𝒕) = 𝟐𝒕𝟑 + 𝒕 
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(b) 𝒇(𝒙) =
𝟒

√𝟏−𝒙
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- Each limit represents the derivative of some function 𝒇 at some number 𝒂. 

State such an 𝒇 and 𝒂 in each case. 

(a) 𝐥𝐢𝐦
𝒉→𝟎

𝒆−𝟐+𝒉−𝒆−𝟐

𝒉
 

 

 

 

 

 

 

 

 

(b) 𝐥𝐢𝐦
𝒉→𝟎

𝐜𝐨𝐬(𝝅+𝒉)+𝟏

𝒉
 

 

 

 

 

 

 

 

 

 

 

 


