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School of Engineering and Applied Sciences 
General Department 

 
AMAT 122 COURSE OUTLINE  

 

Programme of Studies: BSc Automotive, Civil, Computer, Electrical, and Mechanical 
Engineering, Quantity Surveying  and BSc in Computer 
Science  

Name of the Course: AMAT 122 – Calculus and Analytic Geometry  II 

Target group and type: Automotive, Civil, Computer, Electrical, and Mechanical 
Engineering, Quantity Surveying  and Computer Science 
students  

Level of the unit: BSc – 2nd Semester  

Entrance requirements: AMAT	111‐	Calculus	and	Analytic	Geometry	I	

Number of ECTS credits: 5 (Average student working time: 125 hours) 

Lecturer: Dr Savvas Pericleous 

Office: CYTA Buliding, 1st floor, Room 110A 

Email s.pericleous@frederick.ac.cy 

Webpage: http://staff.fit.ac.cy/com.ps/AMAT122 

Office hours: To be announced – see here: http://staff.fit.ac.cy/com.ps 

 

Competences to be developed: 

1 Know the theory and understand the concepts of both the indefinite and definite integrals, 
including simple double integrals, sequences and series, polar coordinates, and complex 
numbers. 

2 Apply standard techniques of integration, such as integration by parts, trigonometric 
substitutions, integration of rational functions by partial fractions, and other selected 
techniques. Apply integration methods to calculate areas, volumes, and arc length problems. 
Form Power, Taylor, and MacClaurin and Fourier Series expansions for simple functions. 

3 Examine and solve complex integration problems by first breaking them into simpler parts 
and then bringing several concepts together to form a complete solution. 

4 Evaluate the effectiveness of each method studied and determine the most appropriate 
technique to solve practical engineering or science problems effectively. 

5 Propose a practical problem and obtain the solution by using techniques of integration 
acquired. 

Estimated student’s work time distribution in hours: 

Contact hours Student’s private time 

Lecture 35 Private Study 35 

Mid-Term Test 4 Practice problems 18 

Final Exam 3 Test Preparation 10 

  Final Exam Preparation 20 

Total: 42 Total: 83 
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Course Content (Syllabus): 

 The definite and indefinite integrals and the fundamental Theorem of Calculus. 
 Applications of the Definite Integral: Areas between Two Curves, Volumes of solids by 

revolution using the method of Slices. 
 Techniques of Integration: U-substitution method, Integrals of Trigonometric and Inverse 

Trigonometric Functions, Integration of rational functions using partial fractions 
decomposition,  Integration by Parts, 

 An Introduction to Partial Derivatives and Double Integrals. 
 Series: Infinite Series, Power Series, Taylor, MacClaurin Series and Fourier Series. 
 Polar Coordinates: Polar Coordinates and conversion of Cartesian to Polar Coordinates. 

Areas in polar coordinates. 
 An introduction to complex numbers: Geometric interpretation, Polar Form, Exponential 

Form, De Moivre’s formula. 
 
 

Learning outcomes 
Students should be able to: 

Definite and indefinite integrals 

 Know and understand the notions of the definite and indefinite integrals.  

 Apply definite integrals on practical problems such as to calculate areas between two 
curves, to find the volume of a solid obtained by rotating a region about an axis using the 
methods of slices. 

 Know and understand the definitions of inverse trigonometric functions and obtain their 
derivatives and integrals. 

 

Techniques of integration 

 Apply the methods of u-substitution and of integration by parts. Integrate rational 
functions using the method of partial fraction decomposition. Use trigonometric 
substitutions to solve certain integrals. 

 Integrate trigonometric functions and obtain reduction formulae for Sines, Cosines, 
Tangents and Secants. Solve integrals containing powers of sines and cosines and of 
tangents and secants. 

Series 

Understand the notion of infinite series, especially the notion of Power Series, Taylor, 
MacClaurin and Fourier Series. Expand simple and periodic functions in such series.  
 

Introduction to Partial Derivatives 

Obtain partial derivatives of functions of two variables. 
 

Introduction to double integrals 

Solve simple double integrals with constant and non-constant limits of integration. 
 

Complex Numbers 

Understand the notion of complex numbers. Give the Geometric interpretation of a complex 
number using the Polar Form. Find powers and roots of complex numbers using the Exponential 
Form and De Moivre’s formula. 
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Teaching Methodology: 

 White board is used to teach theory and methodology as well as to work through examples 
with the participation of students. 

 Technology is used to deliver concepts and ideas 

 Several examples and exercises are solved in class to practice the theory and methodology 
taught. The most important examples from the Lecture Notes are also solved in class. 

 Students are asked to work on their own during class hours on examples and practice 
problems.  

 Extra homework is given to students to work at home. 

 Students are encouraged to attend office hours for extra help. 

 
 

Coursework  Material Estimated Dates 

Tests Test 1: Standard Integrals and Integrals involving 
Inverse Trigonometric functions, U-substitution 
Method, Integration of rational functions using 
Partial Fraction Decomposition, Integration by 
Parts, Definite Integrals 
 

Week 7 

Test 2: Applications of integration on Areas and 
Volumes of revolution, Introduction to Partial 
derivatives, introduction to double integrals. 
Complex Numbers. Series. 
 

Week 12

 
 

Assessment Weights Total 

Coursework 
Mid-term Tests Mid-term Test 1  

40% 
Mid-term Test 2  

Final Exam 60% 

 
Note: The assessment weights for the final exam the coursework (and the laboratory work) 
are decided by the Department before the beginning of the semester. The details on the 
number of tests/homework assignments projects etc, as well as their assessment weights are 
decided by the academic staff responsible for the course. 
 
 
Bibliography: 

Textbooks: 

 Anton H., Bivens I, and Davis S: “Calculus”, 7th Edition, John Wiley & Sons, 2002 
 

References: 

 C. Henry Edwards, David E. Penney, Calculus, Matrix Version, Pearson Education; 6 
edition, August 2002. 

 James Stewart, Calculus: Concepts and Context, Thomson Learning; 3rd Bk & CD edition, 
November 1, 2004. 

 


