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Differentiation 

Definition of derivative: 

The derivative is the rate of change of a function with respect to its variable, or the 

slope of the tangent line to the curve at a given point. 

 

 .انمشتقت هي معدل تغيرّ دانت بانىسبت نمتغيرّها، أو هي ميم انمماس نهمىحىى عىد وقطت معيىّت

 

 صيغت بديهت:

 

If we write z = x + h, then h = z - x and h approaches 0 if and only if z approaches 

x.        تقترب h  إذا وفقط إذا اقتربت 0مه z مه x. 

 



 

2 
 

2 Al-Mustaqbal University 

Department of Computer Engineering Techniques 

First stage 

Subject: Mathematic 1 – UOMU0202014 

Lecturer Dr. Aseel S. Hamzah, Shahad M. Alagha and Zainab H. Obaide 

1
st 

term – Lect 3  
 

Example 1: Find the slope of the curve y = 1/x at any point x = a ≠ 0. What is the 

slope at the point x = -1? 

Solution: 

 

 

 

 

Example 2 : Applying the Definition, differentiate ƒ(x) = 
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Example 3:  
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Differentiation Rules: 

If f(x) or y is differentiable function of X and C is constant then: 

 

Example 4:  

Differentiate the following powers of x: 
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Example 5: Find the derivative of the 

functions : 

1- 
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Second- and Higher-Order Derivatives 

If y = ƒ(x) is a differentiable function, then its derivative ƒ′ (x) is also a function. If 

ƒ′ is also differentiable, then we can differentiate ƒ′ to get a new function of x 

denoted by ƒ′′. So ƒ′′= (ƒ′)′. The function ƒ′′ is called the second derivative of ƒ 

because it is the derivative of the first derivative.  

قابهت نلاشتقاق  ′ƒ هي أيضًا دانت. وإذا كاوت  ƒ′(x)قابهت نلاشتقاق، فإن مشتقتها  y = ƒ(x)إذا كاوت اندانت 

 ′′ƒ. تسُمى اندانت ƒ′′ = (ƒ′). إذن ′′ƒورمز نها بـ  xنهحصىل عهى دانت جديدة نـ  ′ƒأيضًا، فيمكىىا اشتقاق 

 لأوها مشتقت انمشتقت الأونى.  ƒبانمشتقت انثاويت نهدانت 

It is written in several ways: 

 

If y = x
6
, then y′ = 6x

5
 and we have 

  

If y′′ is differentiable, its derivative, y′′′ = dy′′/dx = d
3
y/dx

3
, is the third derivative 

of y with respect to x. 

The names continue as you imagine, with 

denoting the nth derivative of y with respect to x for any positive integer n. 
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Example 6: 

 

Derivatives of Trigonometric Functions 

Because sin x and cos x are differentiable functions of x, the related functions 
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Example 7 : 

a) 

 

 

b)  

 

 

 

 

 

 

c)  

 



 

9 
 

9 Al-Mustaqbal University 

Department of Computer Engineering Techniques 

First stage 

Subject: Mathematic 1 – UOMU0202014 

Lecturer Dr. Aseel S. Hamzah, Shahad M. Alagha and Zainab H. Obaide 

1
st 

term – Lect 3  
 

 

d)  

 

 

e)  

 

 

 

f)  
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EXERCISES: 

Q1/ Using the definition, calculate the derivatives of the functions. Then find 

the values of the derivatives as specified. 

1. ƒ(x) = 4 - x
2
  ; ƒ′(-3), ƒ′(0) 

2.       
   

  
  ; ƒ′(-1), ƒ′(1) 

Q2/ Find the derivatives of the functions 

1. y = (x - 1) (x + 2) 

2.   
    

 √ 
 

3.   
 

 
       

4.   
       

       
 

5.                

6.           

Q3/  

1.                     
   

 
   

2. Find  
   

                         

 


