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Course Book 

Course Description: 

Now a day, most of the equipment used is Advanced Mathematics, 

therefore it’s very important to recognize the main parts of these systems 

which include: 

• Vector, analytic geometry. 

• Review of the principle of derivatives 

• How to use the derivatives to find extreme values of functions and 

how to use it in the optimization problems 

• How to use the method of integration to solve various types of 

integrations. 

• The application of definite integrals to find volumes, lengths of plane 

curves, and areas of the surface of revolutions. 

• How to solve the differential equations 1
st
 order and 2

nd
 order. 

• Analysis of infinite series, Taylor and Maclaurin Series.  

Course objectives: 

Applying mathematics principle to find the application of derivative and 

integration to solve different types of integration, and solving first order 

and second order of differential equations with application in electrical 

problem charge capacitor), learn different types of series, and how to use 

in a different type of application.  

Student's obligation: 

 

• Attendance & follow the lectures  

• solve the homework and Submit homework on time  
• Missed classes will not be compensated including the quizzes and 

the scheduled assignments. The students will lose marks on 

unattended classes with quizzes unless a legal document or 

authorized leave is presented which should explain the excuse for 

the absence. However, the absent student should take the 

responsibility for making up the missed lecture. 

Required Learning 

Materials: 
 

• The solution of the linear equation. 
• Solving the electrical circuit equation. 
• How to prove trigonometric principles.  
• Solving some electrical application circuit. 
• Principle of derivative and integration. 

Assessment scheme: 
 

The 100 marks will be divided into: 

35% midterm theory 

5% homework 

10% Quiz 

Final Exam 50% 

Specific learning 

outcome: 
 

1- Use vector analysis to find dot and cross products. 
2- Application of vector to find the equation of plane and volumes 

of some geometrical shapes. 
3- Solve any type of first-order differential equation. 
4- Solve any type of second-order linear differential equation. 
5- Numerical solution of the differential equation. 



6- Determine the area under the curve and to find the rotational 

volume of the curve. 
7- Series expansion of a basic function.     

Course References: 

 Thomas Calculus, George B. Thomas, Maurice D. Weir, Joel R.  Hass 

 Advanced Calculus, ROBERT WREDE, Ph.D.  MURRAY R. SPIEGEL, 

Ph.D. 

Course topics (Theory) Week Learning Outcome 



1- Introduction to Vector in space  (2 hrs.) Introduced the Concept of a Vector 

Space.   

2- Dot product, and Cross product (2 hrs.) A Vector Space Is A Collection 

of Vectors and dot and cross between 

vectors 

3- line and plane in space  (2 hrs.) How to use scalar and vector to write 

equations for a line, line segments, and 

planes in space. 

4- Function (logarithm function). (2 hrs.) Logarithms can help you solve 

exponential functions. 

5- Application of derivative (2 hrs.) Derive the expression for the derivative 

of elementary functions from the basic 

definition of the derivative. 

6- Integration   (2 hrs.) How integrals arise in modeling real 

phenomena and in measuring objects in 

the world around us.   

7- Application of Integration (Area between curve) (2 hrs.) How to calculate the areas of regions in 

the coordinate plane by integrating the 

function that defines the region. 

8-Find Volumes by Slicing  (2 hrs.) From areas of the region with curve 

boundaries can calculate the volume of 

cylinders with curve bases. 

9-Midterm Exam   

10- Differential equation (1
st
 order, 2

nd
 order) (2 hrs.) start of our discussion of this important 

topic in an electrical problem, the 

dependent variable i (t) in an ordinary 

differential equation might be the 

current flowing in a circuit at time t, in 

which case the independent variable 

would be the time, and Linear second-

order differential equations with 

constant coefficients are the simplest of 

the higher-order differential equations, 

and they have many applications. 

11-Solutions and Applications of First-Order 

Differential Equations 

(2 hrs.) 

12-Linear Differential Equations: Theory of 

Solutions 

(2 hrs.) 

13-Applications of Second-Order Linear 

Differential Equations 

(2 hrs.) 

14- Infinite Series  (2 hrs.) involves seeking solutions of certain 

types of the equation in the form of 

power series, 15-A First Approach to Power Series Solutions 

of Differential Equations 

(2 hrs.) 

 

Lecturer 

Ali Mumtaz 

 


