
https://manara.edu.sy/

Calculus 1

Dr. Yamar Hamwi 

Al-Manara University

2022-2023

https://manara.edu.sy/


https://manara.edu.sy/

Calculus 1

Lecture 4

Derivatives

https://manara.edu.sy/


https://manara.edu.sy/

Chapter 3

Derivatives

3.1 Tangents and the Derivative at a Point 

3.2 The Derivative as a Function 

3.3 Differentiation Rules

3.4 Derivatives of Trigonometric Functions
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Tangent Lines and the Derivative at a Point

Finding a Tangent Line to the Graph of a 
Function 
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Rates of Change: Derivative at a Point
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Rates of Change: Derivative at a Point

Example
find an equation for the tangent to the curve at the given point. Then 
sketch the curve and tangent together

Solution
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Vertical Tangents

Example
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Vertical Tangents
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The Derivative as a Function
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The Derivative as a Function

If we write z = x + h, then h = z - x and h approaches 0 if and only if 
z approaches x. 
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Calculating Derivatives from the Definition
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Calculating Derivatives from the Definition

https://manara.edu.sy/


https://manara.edu.sy/

Calculating Derivatives from the Definition
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Differentiable on an Interval; One-Sided Derivatives 
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Differentiable on an Interval; One-Sided Derivatives 
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Differentiable on an Interval; One-Sided Derivatives 
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Differentiable Functions Are Continuous
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Differentiation Rules
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Differentiation Rules
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Differentiation Rules
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Differentiation Rules
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Differentiation Rules
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Second- and Higher-Order Derivative

Example
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Second- and Higher-Order Derivative
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Derivatives of Trigonometric Functions

Derivative of the Sine Function 
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Derivatives of Trigonometric Functions
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Derivatives of Trigonometric Functions

Derivative of the Cosine Function

https://manara.edu.sy/


https://manara.edu.sy/

Derivatives of Trigonometric Functions
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Derivatives of Trigonometric Functions
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Derivatives of Trigonometric Functions

https://manara.edu.sy/


https://manara.edu.sy/

Derivatives of Trigonometric Functions
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Derivatives of Trigonometric Functions
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Exercises
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Solution
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Solution
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Thank you for your attention 
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