
 

aseel.safi.hamzah@uomus.edu.iq  shahad.mahmood.mohammed@uomus.edu.iq 
Zainab.haider.obaid@uomus.edu.iq    

Al-Mustaqbal University / College of Engineering & Technology 
Department Of Computer Engineering Techniques 

Class First stage 
Subject Mathematic 1/ Code UOMU0206012 

Lecturers Dr. Aseel S. Hamzah, Shahad M. Alagha and Zainab H. Obaide 
1stterm – Lecture No. 3  Differentiation 

 
 

 

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. 

 .المشتقة هي معدل تغيرّ دالة بالنسبة لمتغيرّها، أو هي ميل المماس للمنحنى عند نقطة معيّنة

 

 صيغة بديلة: 

 

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  0من z  منx . 
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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) = 
𝑥

𝑥−1
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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: 
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Example 4:  

Differentiate the following powers of x: 

 

 

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.  

قابلة للاشتقاق   ′ƒ هي أيضًا دالة. وإذا كانت   ƒ′(x)قابلة للاشتقاق، فإن مشتقتها   y = ƒ(x)إذا كانت الدالة 

 ′′ƒ. تسُمى الدالة ƒ′′ = (ƒ′). إذن ′′ƒنرمز لها بـ  xللحصول على دالة جديدة لـ  ′ƒأيضًا، فيمكننا اشتقاق  

 لأنها مشتقة المشتقة الأولى.  ƒبالمشتقة الثانية للدالة 

It is written in several ways: 

 

If y = x6, then y′ = 6x5 and we have 

  

If y′′ is differentiable, its derivative, y′′′ = dy′′/dx = d3y/dx3, is the third derivative 

of y with respect to x. 

The names continue as you imagine, with 

denoting t 

he 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)  
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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 - x2  ; ƒ′(-3), ƒ′(0) 

2. ƒ(𝑥)  =
1−𝑥

2𝑥
  ; ƒ′(-1), ƒ′(1) 

Q2/ Find the derivatives of the functions 

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

2. 𝑦 =
5𝑥+1

2√𝑥
 

3. 𝑦 =
3

𝑥
+ 5 sin 𝑥 

4. 𝑦 =
𝑥+3 cot 𝑥

5−2 csc 𝑥
 

5. 𝑦 = tan(5 − sin 2𝑥) 

6. 𝑦 = 𝑡𝑎𝑛5 𝑥4 

Q3/  

1. Find y′′  if      y =
4x3

3
− x 

2. Find  
d4y

dx4   if  y =  𝑥6 − 2𝑥4 + 3 cos 𝑥 
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