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PARTIAL DERIVATIVES 
The derivatives of functions of several variables are more varied and more 

interesting because of the different ways in which the variables can interact. 

 

Functions of Several Variables 

 

Many functions depend on more than one independent variable. The function 

 calculates the volume of a right circular cylinder from its radius and 

height. The function calculates the height of the paraboloid 

above the point P(x, y) from the two coordinates of P. The 

temperature T of a point on Earth’s surface depends on its latitude x and 

longitude y, expressed by writing .  
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Partial Derivatives of a Function of Two Variables: 
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Functions of More Than Two Variables: 
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The Mixed Derivative Theorem: 
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The Chain Rule: 

 
Functions of Two Variables: 
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, then 
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That is; 
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EXAMPLE 2: 
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EXAMPLE 3: 

 

 
 

EXAMPLE 4: 
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Exercises: 
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VECTORS: 

 

 
 

Distance in space: 
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Vectors components: 
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Vector Addition and Multiplication of a Vector by a Scalar 
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DOT product: 
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Directional Derivatives and Gradient Vectors: 
 

Directional Derivatives in the Plane: 

If ƒ(x, y) is differentiable, then the rate at which ƒ changes with respect to t along a 

differentiable curve     
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Exercises: 

 

Find the directional derivative of f(x,y) at point P0 in the direction of the vector 

A without using gradient method. Repeat with gradient method. 

 

1-    (   )         , P0(-1,1), A=3 i + 4 j. 

2-  (   )  
  

 
 
  

 
  , P0(√ ,1), A=√   i +  j. 

3-  (   )             , P0(-1,1), A=  i +  j. 

4-  (     )             (      )         
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Polar Coordinates 

         

    
 

 



2nd Year-Computer Communication Engineering-RUC  Advanced Engineering Mathematics - First Semester  

 

Dr. Mohammed Saheb Khesbak Page 99 

 

 
 

 
 

 



2nd Year-Computer Communication Engineering-RUC  Advanced Engineering Mathematics - First Semester  

 

Dr. Mohammed Saheb Khesbak Page 100 

 

  
 
Relating Polar and Cartesian Coordinates: 
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Exercises: 
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Areas and Lengths in Polar Coordinates (Polar Integral): 
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Length of a Polar Curve: 
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Exercises: 

 

 
5- area of        1 < r < 2              π/2 < ɵ < π  

6- area of        -2 < r < 3            - π < ɵ < -π/2 

7- area of        -4 < r < -2            - π < ɵ < 0 

8- area of        -1 < r < 3            0 < ɵ < 3π/2 
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Find the lengths of the curves 

 
 

 


