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Section 3.1 – Derivatives of Polynomials and Exponential Functions 

- Rules of differentiation 
𝑑

𝑑𝑥
(𝑐) = 0 

 

𝑑

𝑑𝑥
(𝑥) = 1 

 

𝑑

𝑑𝑥
(𝑥௡) = 𝑛𝑥௡ିଵ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 1 

Find the derivative for the following functions 
(a) 𝑓(𝑥) = 𝑥଺     (b) 𝑦 = 𝑥ଵ଴଴଴ 

(c) 𝑓(𝑥) = ଵ

௫మ
     (d) √𝑥ଶ

య  

Solution 
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 تذكر

 عند النقطة هو نفسه قيمة الاشتقاق عند نقطة خط مستقيم ميل

𝑚 = 𝑓ᇱ(𝑎) 

Example 2 

Find equations of the tangent line and normal line to the curve 𝑦 = 𝑥√𝑥 at the point (1,1). 

Solution 
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 : Ņû حالة الضرب Ņû ثابت -

𝑑

𝑑𝑥
[𝑐𝑓(𝑥)] = 𝑐

𝑑

𝑑𝑥
𝑓(𝑥) 

 

 

 

 

 

 

 

 Ņû حالة الجمع والطرح:  -

𝑑

𝑑𝑥
[𝑓(𝑥) + 𝑔(𝑥)] =

𝑑

𝑑𝑥
𝑓(𝑥) +

𝑑

𝑑𝑥
𝑔(𝑥) 

𝑑

𝑑𝑥
[𝑓(𝑥) − 𝑔(𝑥)] =

𝑑

𝑑𝑥
𝑓(𝑥) −

𝑑

𝑑𝑥
𝑔(𝑥) 

 
 
 
 
 
 
 
 
 
 
 

Example 3 

Find the derivative of  
(a) 𝑦 = 3𝑥ସ      (b) 𝑓(𝑥) = −𝑥 

Solution 

 

Example 4 

Let 𝑓(𝑥) = 𝑥଼ + 12𝑥ହ − 4𝑥ସ + 10𝑥ଷ − 6𝑥 + 5 

Solution 
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Example 5 

Find the points on the curve 𝑦 = 𝑥ସ − 6𝑥ଶ + 4 where the tangent line is horizontal. 

Solution 
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- Exponential function rule 
𝑑

𝑑𝑥
𝑎௫ = 𝑎௫ ln 𝑎 

 

 
 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example 6 

Compute the derivative of the function 𝑓(𝑥) = 𝑎௫  using the definition of the derivative. 

Solution 
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 لاحظ

: 𝑒الأساس  ŅĞحالة خاصة كالتا 

lim
௛→଴

𝑒௛ − 1

ℎ
= 1 

𝑑

𝑑𝑥
𝑒௫ = 𝑒௫ 

𝑑

𝑑𝑥
𝑒௙(௫) = 𝑓′(𝑥) ∙ 𝑒௙(௫) 

Example 7 

Differentiate the function 𝑗(𝑥) = 𝑥ଶସ + 𝑒ଶସ 

Solution 
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Problems 

- Differentiate the function 

(a) 𝒇(𝒙) = 𝟏𝟖𝟔. 𝟓 

 

 

 

 

(b) 𝒇(𝒙) = 𝟓. 𝟐𝒙 + 𝟐. 𝟑 

 

 

 

 

(c) 𝒇(𝒕) = 𝟐𝒕𝟑 − 𝟑𝒕𝟐 − 𝟒𝒕 

 

 

 

 

(d) 𝒈(𝒙) = 𝒙𝟐(𝟏 − 𝟐𝒙) 
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(e) 𝑭(𝒓) = 𝟓

𝒓𝟑
 

 

 

 

 

 

(f) 𝑹(𝒂) = (𝟑𝒂 + 𝟏)𝟐 

 

 

 

 

 

(g) 𝒚 = 𝟑𝒆𝒙 +
𝟒

√𝒙
𝟑  

 

 

 

 

(h) 𝒚 =
𝒙𝟐ା𝟒𝒙ା𝟑

√𝒙
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- Find an equation of the tangent line to the curve at the given point 

(a) 𝒚 = 𝟐𝒆𝒙 + 𝒙, (𝟎, 𝟐) 

 

 

 

 

 

 

 

 

 

 

(b) 𝒚 = √𝒙
𝟒

− 𝒙, (𝟏, 𝟎) 
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- For what value of 𝒙 does the graph of 𝒇(𝒙) = 𝒆𝒙 − 𝟐𝒙 have a horizontal 
tangent? 

 

 

 

 

 

 

 

 

 

- Show that the curve 𝒚 = 𝟐𝒆𝒙 + 𝟑𝒙 + 𝟓𝒙𝟑 has no tangent line with slope 𝟐. 
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- Find an equation of the tangent line to the curve 𝒚 = 𝒙𝟒 + 𝟏 that is parallel 
to the line 𝟑𝟐𝒙 − 𝒚 = 𝟏𝟓. 
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- Find an equation of the normal line to the curve 𝒚 = √𝒙 that is parallel to the 
line 𝟐𝒙 + 𝒚 = 𝟏. 
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- Evaluate 𝐥𝐢𝐦
𝒙→𝟏

𝒙𝟏𝟎𝟎𝟎ି𝟏

𝒙ି𝟏
. 
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- Evaluate 𝐥𝐢𝐦
𝒙→𝟑

𝒆(𝒙ష𝟑)
𝟐
ି𝟏

𝒙𝟐ା𝒙ି𝟏𝟐
. 


