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Derivatives 
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   The Rules for Derivative 
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Derivative 

Trigonometric Functions 

 

Hyperbolic Trigonometric  Function 

uu
dx

dy
uy  .)cos()sin(  uu

dx

dy
uy  .)cosh()sinh(  

uu
dx

dy
uy  .)sin()cos(  uu

dx

dy
uy  .)sinh()cosh(  

uu
dx

dy
uy  .)(sec)tan( 2  uuh

dx

dy
uy  .)(sec)tanh( 2  

uu
dx

dy
uy  .)(csc)cot( 2  uuh

dx

dy
uy  .)(csc)coth( 2  

uuu
dx

dy
uy  .)tan()sec()sec(  uuuh

dx

dy
uhy  .)tanh()(sec)(sec  

uuu
dx

dy
uy  .)cot()csc()csc(  uuuh

dx

dy
uhy  .)coth()(csc)(csc  

 

Partial derivatives 

 

The partial derivative is used in vector calculus and differential 

geometry. In Mathematics, sometimes the function depends on two 

or more variables. Here, the derivative converts into the partial 

derivative since the function depends on several variables.  We will 

learn about the definition of partial derivatives, their formulas, 

partial derivative rules such as chain rule, product rule, quotient rule 

with more solved examples. 
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Function of Two or More Independent Variables and Their Derivatives: 

 

داٌح  (f)ذصثخ  f(x,y)ثاترح فٟ  (y) فإرا تم١د ل١ّح  (x,y)داٌح تّرغ١ش٠ٓ ِضرم١ٍٓ  (f)ٌرىٓ      

ثاتد ٠ضّٝ ٘ىزا أشرماق  (y)تإعرثاس  (x). ٠ّٚىٓ أشرمالٙا تإٌضثح اٌٝ (x)تّرغ١ش ِضرمً ٚادذ 

 أٚ (fx) ٠شِز ٌٙا تاٌشِز  (x). ٚاٌّشرمح اٌجزئ١ح ٌـ (x)تإٌضثح ٌـ  f(x,y)اً جزئ١اً ٌٍذاٌح أشرمال
  

  
 . 

ذرُ ع١ٍّح الأشرماق تاٌضّاح لأدذ اٌّرغ١شاخ أْ ذرغ١ش ٚٔرشن اٌّرغ١شاخ الأخشٜ ثاترح أٞ ٔشرك      

 جزئ١اً ٌّرغ١ش ٚادذ ٚٔجعً اٌّرغ١شاخ الأخشٜ ثاترح.

Example 1:    Find  
  

  
  and  

  

  
  if                 . 

Sol.  (
  

  
)              and       (
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Example 2:     Find               if             
     

     
. 

Sol.                      
  

                            
  

      

   
                      

        
 

          

        
 

   
                      

        
 

          

        
 

 

Example 3:   Find               if                              . 

Sol.                                    ,                            

                          and                                      

 

Example 4:   Find        if                   . 

Sol.               (
  

  
)                 
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Example 5:   Find            if           √        . 

Sol.               (
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The Chain Rule 

 tداٌح لاتٍح ٌلأشرماق فٟ  xٚوأد  w=f(x)أٞ أْ  xداٌح لاتٍح ٌلأشرماق فٟ  wإرا وأد   (1)

 عٕذئزٍ ِشرمرٙا ذعطٝ تـ : 

  

  
 

  

  

  

  
 

ٚاْ ٌٙزٖ اٌذاٌح ِشرماخ جزئ١ح  x  ٚyداٌح فٟ ِرغ١ش٠ٓ ِضرم١ٍٓ  w=f(x,y)إرا وأد  (2)

اٞ أْ  tداٌر١ٓ لاتٍر١ٓ ٌلأشرماق فٟ اٌّرغ١ش اٌّضرمً  x  ٚyٚارا وأد    ٚ     ِضرّشج

x=x(t)  ٚy=y(t)  ْٛفعٕذئزٍ ذىw  لاتٍح ٌلأشرماق فٟ داٌحt  : ِٚشرمرٙا ذعطٝ تـ 

  

  
 

  

  

  

  
 

  

  

  

  
 

 

Example: Use the chain rule to find the derivative of           with 

respect to (t) along the path                 what is the value of the 

derivative at    ? 

Sol.     
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ٚاْ ٌٙزٖ اٌذاٌح ِشرماخ جزئ١ح  x ,y  ٚxداٌح فٟ ِرغ١ش٠شاخ ِضرمٍح  w=f(x,y,z)إرا وأد  (3)

اٞ  tدٚاي لاتٍح ٌلأشرماق فٟ اٌّرغ١ش اٌّضرمً  x  ٚ yٚzٚارا وأد    ٚ    ٚ    ِضرّشج 

ِٚشرمرٙا ذعطٝ   tداٌح لاتٍح ٌلأشرماق فٟ  wذئزٍ ذىْٛ فعٕ x=x(t)  ٚy=y(t)  ٚz=z(t)أْ 

 تـ :

  

  
 

  

  

  

  
 

  

  

  

  
 

  

  

  

  
 

Example: Use the chain rule to find 
  

  
               ,          

,          and      

Sol.     
  

  
 

  

  

  

  
 

  

  

  

  
 

  

  

  

  
 

                                                           

                                                    

                                  

                             

 
  

  
      

فٟ  ِضرّشجدٚاي x  ٚ yٚارا وأد    ٚ    رّشج ِشرماخ جزئ١ح ِضٚ w=f(x,y)إرا وأد  (4)

 r   ٚsفٟ داٌح  fفعٕذئزٍ ذىْٛ  x=x(r,s)  ٚy=y(r,s)اٞ أْ  r   ٚs ١ٓاٌّضرمٍ ٠ٓاٌّرغ١ش

 :ذعطٝ تاٌص١غح rتإٌضثح ٌـ  fٚاٌّشرمح اٌجزئ١ح ٌـ 
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