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Course Book 

1. Course name Mathematics 

2. Lecturer in charge Waleed Sulaiman MUSTAFA 

3. Department/ College Networks 

4. Contact e-mail: waleed.civil@yahoo.com 

5. Time (in hours) per week  Theory:    2      Practical: 1  

6. Office hours  

7. Course code  

8. Teacher's academic profile  Waleed Sulaiman MUSTAFA, got bachelor degree in College 

of Civil Engineering in University of Duhok at 2008. In 2010 

employed in Bardarash Institution and work in Engineering 

Unit. In 2013 got M.Sc. in same field of engineering in Hasan 

Kalyoncu University/Turkey. Teach in Bardarash Technical 

Institute, Information Technology department and Akre 

Technical Institute, Surveying department. Have international 

publications about soil improvement topics. Have ability to 

solve civil engineering problems speciality those problems 

related to foundations and soils which available in residential 

and commercial civil engineering structures. 

9. Keywords  
10.  Course overview:  

The course is designed for increasing the students thinking ability by solving many different 

types of mathematical problems and leads them to be more relax during the academic and 

practical life. It also makes the students mind wider for analysing the informations in a better and 

faster way. 

Understanding the fundamental concepts of the course is very important because if there is any 

problem with that, the students will not get the wanted benefits and they may solve the 

mathematical problems in a wrong way. 

The principles and theories of the course are very simple and they depend on the general 

mathematical concepts of different subjects. They are expressed in such a way which make the 

students can get enough informations about the subject before start solving the mathematical 

problems. 

Almost all of the course subjects are well noun for the students because they studded them during 

high school stage. The only difference here is opening the students mind by teaching them the 

subjects in a different way and improving them skills for solving the mathematical expressions. 

Students that want to take this course should have informations about general mathematical 

principles from previous studies which help them to understand easier and develop in a short 

time.   
11. Course objective: 

The main course objectives are as showed  below: 

1- Familiarize the students with different types of mathematical subjects which help them to be 

more relax when they see any mathematical expressions.  

2- Showing the students how they can get benefits from the mathematical expressions to solve 
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any problems that may be come to their ways during them academic practical life. 

3- Increasing the students ability to think in a better way when they see any mathematical 

expressions during them practical life. 

4- Open students mind to solve the mathematical formulas that available in other courses. 

5- Developing students skills for solving any mathematical statements that after solving many 

example in different mathematic subjects. 

12.  Student's obligation 

During this course the students should satisfy the following points: 

1- Availability of student every lecture to understand the topics easier and discuss with other 

students for solving the problems inside the class. 

2- Be ready for any sudden quiz or selected examinations during the course. 

3- Solve the assignments which give to them before the selected dead line. 

  

13. Forms of teaching 

This course will be teach using the following teaching technology: 

1- Data show. 

2- White board and power point. 

 

14. Assessment scheme 

The grades will be distributed as shown in the following table: 

Semester evaluation Final evaluation 

Semester evaluation Marks evaluation Marks 

First Semester Activity 5 % 
Final Practical Exam  20% 

Midyear Practical Exam 10 % 

Midyear Theory Exam 20 % 
Final Theory Exam 40% 

Second Semester Activity 5 % 

Total 40 % Total 60 % 

Total 100 % 
 

15. Student learning outcome: 
 

At the end of the course the students will be able to: 

1- Think in a critical manner, after solving many mathematical examples during the year which 

contain many challenges for them, the students thinking way will be changed and improved. 

2- Formulate and develop mathematical arguments in a logical manner, the students will be able 

to work with mathematical sentences during the practical life and develop those mathematical 

expressions to rich the aim. 

3- Improve skills in acquiring new understanding and expertise, after working on many 

mathematical equations the students skills will be improved and the ability for understanding 

mathematical expressions will be improved. 

4- Acquire an understanding of basic pure mathematics, and the role of logical argument in 

mathematics.  
16. Course Reading List and References: 

1- George B. Thomas, Jr. (2010). Thomas᾽ Calculus. Pearson Education; Twelfth Edition. USA. 
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2- Robert T. Smith, Roland B. Minton. (2002). Calculus.  McGraw-Hill Companies; Second 

Edition, New York. 

3- Raymond A. Barnett, Michael R. Ziegler, Karl E. Byleen. (2005). College Algebra. McGraw-

Hill, Companies; Second Edition. New York. 

* A few copies are currently on reserve in Institutions Library. 
17. The Topics: 

w
eek

 

Subject Lecturer's name 

1 
Matrix definition, Matrix operations: addition, Subtraction. 
(The students will now what is the meaning of matrix, how may 

operations can be applied over it and how can be applied) 

Waleed S. MUSTAFA 

(2 hrs) 

2 
Multiplication of a matrix by a number, Matrix product. 
( Explaining the principles and conditions for  multiplying a 

matrix by a number and matrix by a matrix) 

Waleed S. MUSTAFA 

(2 hrs) 

3 

Determents: 2nd order determinants, 3rd order determinants, 

Properties of determinant: multiplying a row or column by 

constant. 

(Showing the meaning and properties of matrix determinates and 

how we can find it for (2*2)and(3*3) matrix) 

Waleed S. MUSTAFA 

(2 hrs) 

4 

Properties of determinant: row or column of zero, interchange 

rows or columns. 

(Explaining some properties of determinants by solving different 

kind of matrices) 

Waleed S. MUSTAFA 

(2 hrs) 

5 

Properties of determinant: Equal rows or columns, addition of 

rows or columns. 

(Explaining some properties of determinants by solving different 

kind of matrices) 

Waleed S. MUSTAFA 

(2 hrs) 

6 
Inverse of square (2×2 & 3×3) matrices. 
(What is the meaning of inverse matrix and how we can find the 

inverse on square (2*2) and (3*3) matrix) 

Waleed S. MUSTAFA 

(2 hrs) 

7 
Cramer's rule (two & three variables). 
(Explaining the meaning of Cramer's rule and how we can use it to 

find the values of two and three types of variables) 

Waleed S. MUSTAFA 

(2 hrs) 

8 

Functions and Their Graphs: Functions; Domain and Range, 

Graphs of Functions. 
(Giving the meaning of functions, drawing some different types of 

functions, what is the domain and range of functions and how we 

can find them for each function) 

Waleed S. MUSTAFA 

(2 hrs) 

9 
Linear Functions, Trigonometric Functions. 
(What is the linear and trigonometric functions and how we can 

draw them in a correct way) 

Waleed S. MUSTAFA 

(2 hrs) 
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10 

Exponential functions & Logarithmic Functions. 

(What is the Exponential and Logarithmic functions and how we 

can draw them in a correct way) 

Waleed S. MUSTAFA 

(2 hrs) 

11 

Trigonometric Identities equations, algebraic functions. 

(What is the trigonometric identities equations, how we can draw 

algebraic functions in a correct way) 

Waleed S. MUSTAFA 

(2 hrs) 

12 

Limits and Continuity: Limit laws; Sum rule, Difference rule. 

(What is the meaning of limits and who we can apply some 

mathematical operations over them) 

Waleed S. MUSTAFA 

(2 hrs) 

13 Constant multiple rule, Product rule. 
(How we can execute some limits rule in a correct method) 

Waleed S. MUSTAFA 

(2 hrs) 

14 Quotient rule, Power rule and Root rule. 
(How we can execute some limits rule in a correct method) 

Waleed S. MUSTAFA 

(2 hrs) 

15 
Differentiation: Algebraic, Trigonometric. 
(What is the meaning of differentiation and how we can find the 

differentiation of Algebraic and Trigonometric functions) 

Waleed S. MUSTAFA 

(2 hrs) 

16 
Differentiation: Exponential functions. 
(How we can find the differentiation of Exponential functions and 

solving some examples of different kinds of exponential functions) 

Waleed S. MUSTAFA 

(2 hrs) 

17 

Differentiation: Logarithmic Functions. 
(How we can find the differentiation of Logarithmic Functions and 

solving some examples of different kinds of Logarithmic 

Functions.) 

Waleed S. MUSTAFA 

(2 hrs) 

18 
Implicit Differentiation.    
(What is the meaning of implicit differentiations and how we can 

find it for different types of functions) 

Waleed S. MUSTAFA 

(2 hrs) 

19 
Integration:  Integral rules 
(What is the meaning of integrations and how many integration 

rules we have) 

Waleed S. MUSTAFA 

(2 hrs) 

20 
Integration: Finite 
(What is the meaning of finite integration and how we can find it 

for different types of functions) 

Waleed S. MUSTAFA 

(2 hrs) 

21 
Integration: Definite integrals 
(What is the meaning of definite integration and how we can find 

it for different types of functions) 

Waleed S. MUSTAFA 

(2 hrs) 

22 Solving some examples about integrations. Waleed S. MUSTAFA 

(2 hrs) 

23 
Techniques of Integration: Integration by parts. 
(Showing the students some integration technics to solve different 

types of integrations)  

Waleed S. MUSTAFA 

(2 hrs) 
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24 Solving examples about Integration by parts. Waleed S. MUSTAFA 

(2 hrs) 

25 

Techniques of Integration: Rational integration by partial 

fractions. 
(Showing the students how we can use solve this types of 

integrations) 

Waleed S. MUSTAFA 

(2 hrs) 

26 
Techniques of Integration: Trigonometric integrals. 
(Explaining the meaning of this type of integration and how we 

can solve trigonometric integrations) 

Waleed S. MUSTAFA 

(2 hrs) 

27 

Differential Equations: First order differential equations. 
(Showing the students what is the meaning of differential 

equations and explaining some rules of first order of differential 

equations) 

Waleed S. MUSTAFA 

(2 hrs) 

28 Solving examples about first order differential equations. Waleed S. MUSTAFA 

(2 hrs) 

29 Differential Equations: 2nd order differential equations 
(Explaining some rules of second order of differential equations) 

Waleed S. MUSTAFA 

(2 hrs) 

30 Solving examples about 2nd order differential equations. Waleed S. MUSTAFA 

(2 hrs) 

18. Practical Topics (If there is any) 

w
eek

 

Subject Lecturer's name 

1 

Chapter One 

 Introduction. 

 Getting started with MATLAB. 

 Using different types of format. 
(Introducing MATLAB computer pro. to the students show the 

students how we can communicate with the program for executing 

any mathematical equations). 

Waleed S. MUSTAFA 

(1 hr) 

2 

Chapter Two 

 Simple Calculations with MATLAB. 

 Scalar Quantities and Variables. 

 Quitting MATLAB. 

(Making the students more familiar with the pro. by solving some 

examples, showing the students the meaning of Quantities and 

variables in MATLAB program)  

Waleed S. MUSTAFA 

(1 hr) 

3 

Chapter Three:  

 Vectors and Matrices in Matlab. 

 Vectors in Matlab. 

 Row Vectors. 

(Showing the students what is meaning of Vectors and Matrices, 

how we can deal with each of them by using MATLAB pro.) 

Waleed S. MUSTAFA 

(1 hr) 
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4 

Chapter Three (continue): 

 Column Vectors. 

 Matlab’s Transpose Operator. 

 Increment Notation. 

 Scalar Multiplication. 

(Strengthening the ability of students by solving different types of 

Vectors and explaining the meaning of MATLAB’s Transpose 

Operator, Increment Notation, and Scalar Multiplication) 

Waleed S. MUSTAFA 

(1 hr) 

5 

Chapter Three (continue): 

 Vector Addition. 

 Exercises. 

 Answers. 

(Opening the students mind by solving some different types 

examples which includes different kinds of mathematical 

operations) 

Waleed S. MUSTAFA 

(1 hr) 

6 

Chapter Four (continue): 

 Matrices in Matlab. 

 Indexing. 

 The Transpose of a Matrix. 

 Building Matrices. 

(How we can solve the matrices by using MATLAB, executing 

some different types of mathematical operations on matrices) 

Waleed S. MUSTAFA 

(1 hr) 

7 

Chapter Four (continue): 

 Scalar-Matrix Multiplication. 

 Matrix Addition. 

 Matrix-Vector Multiplication. 

 Matrix-Matrix Multiplication. 

 (Making the students more effective by executing different types 

of mathematical operations on matrices) 

Waleed S. MUSTAFA 

(1 hr) 

8 

Chapter Four (continue): 

 Properties of Matrix Multiplication. 

 Exercises. 

 Answers. 

 (Solving different types of examples on matrices and showing the 

students the properties of matrix multiplications) 

Waleed S. MUSTAFA 

(1 hr) 

9 

Chapter Five (continue): 

 Inverses in Matlab. 

 The Identity Matrix. 

 The Inverse of a Matrix. 

(Showing the student how we can find the inverse of Matrix using 

MATLAB pro.) 

Waleed S. MUSTAFA 

(1 hr) 

10 
Chapter Five (continue): 

 Determinants. 

 Adjoint. 

Waleed S. MUSTAFA 

(1 hr) 
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 Array division/Left division/ Right division. 

 (Using MATLAB to find out the determinant and adjoint of 

Matrices). 

11 

Chapter Five (continue): 

 Element-by Element Operations 

 Solving Systems of Linear Equations 

(Using MATLAB to solve linear equations) 

Waleed S. MUSTAFA 

(1 hr) 

12 

Chapter Five (continue): 

 Exercises  

 Answers 

(Strengthening the understanding of studs by solving different 

types of examples of linear equations) 

Waleed S. MUSTAFA 

(1 hr) 

13 

Chapter Six: 

 Graphs and Displays 

 Plotting in Two dimensions 

 Function Data 

 Elementary 2-D Plots 

 Logarithmic Plots 

 Generating Plots with Multiple Data Sets 

Waleed S. MUSTAFA 

(1 hr) 

14 

Chapter Six (continue): 

 Using Subplot to Create Multiple Axes 

 Specialized 2-D Plotting 

 Bar Graphs 

 Histograms 

Waleed S. MUSTAFA 

(1 hr) 

15 

Chapter Six (continue): 

 Stem Plots 

 Pie Charts 

 Area Plots 

 Using the Polar Coordinate System 

Waleed S. MUSTAFA 

(1 hr) 

16 

Chapter Six (continue): 

 Plotting in Three dimensions 

 Using Plot3 

 Creating 3-D Meshes and Surfaces 

 Creating Shaded Surface Plots 

Waleed S. MUSTAFA 

(1 hr) 

17 
Chapter Seven: 

 Differentiation 

 Expressions with One Variable 

Waleed S. MUSTAFA 

(1 hr) 

18 Chapter Seven (continue): 

 Partial Derivatives 

Waleed S. MUSTAFA 

(1 hr) 

19 Chapter Seven (continue): 

1. Second Partial and Mixed Derivatives 

Waleed S. MUSTAFA 

(1 hr) 

20 Chapter Seven (continue): 

 Exercises 

Waleed S. MUSTAFA 

(1 hr) 
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 Answer 

21 Chapter Eight 

 Integration 

Waleed S. MUSTAFA 

(1 hr) 

22 Chapter Eight (continue): 

 Indefinite Integrals of One-Variable Expressions 

Waleed S. MUSTAFA 

(1 hr) 

23 Chapter Eight (continue): 

 Indefinite Integrals of Multivariable Expressions 

Waleed S. MUSTAFA 

(1 hr) 

24 Chapter Eight (continue): 

 Definite Integrals 

Waleed S. MUSTAFA 

(1 hr) 

25 
Chapter Eight (continue): 

 Exercises 

 Answers 

Waleed S. MUSTAFA 

(1 hr) 

26 Chapter Nine 

 Functions 

Waleed S. MUSTAFA 

(1 hr) 

27 Chapter Nine (continue): 

 Derivatives 

Waleed S. MUSTAFA 

(1 hr) 

28 Chapter Nine (continue): 

 Trigonometric Functions 

Waleed S. MUSTAFA 

(1 hr) 

29 Chapter Nine (continue): 

 Exponential Functions 

Waleed S. MUSTAFA 

(1 hr) 

30 

Chapter Nine (continue): 

 Logarithmic Function 

 Exercises 

 Answers 

Waleed S. MUSTAFA 

(1 hr) 

19. Examinations: 

Ideal equations for Mathematic course during one year. 

Q1 / Find the multiplication of the following two matrices:                  

      (20 Marks) 

Solution: 

A ×B =   

                      

 

Q2/ Evaluate the following integrals, using integration by parts  

∫ 𝑥 cos(𝑥)  𝑑𝑥                       (20 Marks) 

 

𝐴 = [
5 6
7 8

] , B= [
1 2
3 4

] 

[
5 6
7 8

]   ×  [
1 2
3 4

] =  [
(5 × 1 + 6 × 3) (5 × 2 + 6 × 4)
(7 × 1 + 8 × 3) (7 × 2 + 8 × 4)

] 

=  [
23 34

18 46
] 
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Solution: 

∫ 𝒙 𝐜𝐨𝐬  (𝒙)  𝒅𝒙  

𝑢 = 𝑥 , 𝑑𝑢 = 𝑑𝑥 

𝑑𝑣 = cos(𝑥) 𝑑𝑥 , 𝑣 = sin (𝑥) 

   The general formula of integration by part is ∫ 𝒖 𝒅𝒗 = 𝒖𝒗 − ∫ 𝒗 𝒅𝒖 

 ∫ 𝑥 cos (𝑥) 𝑑𝑥 = 𝑥 sin(𝑥) − ∫ sin(𝑥) 𝑑𝑥 = 𝑥 sin(𝑥) − cos(𝑥)  

 
Q3/ Evaluate the following definite integrals  

  ∫ (4𝑥3 − 4𝑥 + 8)𝑑𝑥
1

−1
                (20 Marks) 

Solution:  

∫ (4𝑥3 − 4𝑥 + 8)𝑑𝑥 = ∫ 4𝑥3𝑑𝑥 − ∫ 4𝑥 𝑑𝑥 + ∫ 8 𝑑𝑥 
1

−1

1

−1

1

−1

1

−1

 

[
4𝑥4

4
]

1

−1
− [

4𝑥2

2
]

1

−1
+ [8 𝑥 ]1

−1 = 0 − 0 + (8 − (−8)) = 𝟏𝟔   

Q4/ a) Use partial fractions to evaluate   ∫
6𝑥−4

𝑥2−2𝑥−3
 𝑑𝑥 

      b) Find Derivative of  𝑦 = (
1

6
) cot (3𝑥 − 1)                                         (20 Marks) 

Solutions: 

a) ∫
5𝑥−3

𝑥2−2𝑥−3
 𝑑𝑥 = ∫

5𝑥−3

(𝑥+1)(𝑥−3)
 

[
5𝑥 − 3

(𝑥 + 1)(𝑥 − 3)
=

𝐴

𝑥 + 1
+

𝐵

𝑥 − 3
     ] × (𝑥 + 1)(𝑥 − 3) 

5𝑥 − 3 = 𝐴(𝑥 − 3) + 𝐵(𝑥 + 1) = 𝐴𝑥 − 3𝐴 + 𝐵𝑥 + 𝐵 = 𝑥(𝐴 + 𝐵) − 3𝐴 + 𝐵 

𝐴 + 𝐵 = 5,   − 3𝐴 + 𝐵 = −3 

    𝐵 = 5 − 𝐴,    − 3𝐴 + 5 − 𝐴 = −3,    𝐴 =
−8

−2
= 2  , 𝑎𝑛𝑑 𝐵 = 5 − 2 = 3 

∫
5𝑥 − 3

𝑥2 − 2𝑥 − 3
 𝑑𝑥 =  ∫

2

𝑥 + 1
𝑑𝑥 + ∫

3

𝑥 − 3
𝑑𝑥 
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= 2 ln(𝑥 + 1) + 3 ln(𝑥 − 3) + 𝑐 

 

b) 
𝒅𝒚

𝒅𝒙
=

𝟏

𝟔
× (−𝒄𝒔𝒄𝟐(𝟑𝒙 − 𝟏) × 𝟑 = −

𝟏

𝟐
𝒄𝒔𝒄𝟐(𝟑𝒙 − 𝟏) 

 

Q5/ Use partial derivative to find values of 
𝜕𝑓

𝜕𝑥
 and 

𝜕𝑓

𝜕𝑦
 of the following  

𝑓(𝑥, 𝑦) = 2𝑥2 − 4𝑥𝑦 − 2𝑦2                                                      (20 Marks) 

Solution: 

𝜕𝑓

𝜕𝑥
= 4𝑥 − 4𝑦 − 0 = 4𝑥 − 4𝑦 = 4(𝑥 − 𝑦) 

𝜕𝑓

𝜕𝑦
= 0 − 4𝑥 − 4𝑦 = −4𝑥 − 4𝑦 = −4(𝑥 + 𝑦) 

20. Extra notes: 

Using computer programming MATLAB for solving the mathematical problems in a simple way 

which help other students in other field of science by distributing the programme in all around 

Kurdistan Institutions and Universities. 
21. Peer review ڵ                            ی هاوهوهپێداچوونه                                                           

 


