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UNIVERSIDAD SAN FRANCISCO DE QUITO COLLEGE: SCIENCE AND ENGINEERING
Semester: 202120 - Second Semester 2021/2022
Hours: LI 14:30 - 15:50 (Classroom G-207)
 
TEACHER DETAILS: 
Professor: Israel Eduardo Cevallos Vasconez
Email: icevallosv@usfq.edu.ec Office: BS-208 (Maxwell).
Office hours: Tuesday and Thursday from 10:00 to 12:00 (office and Zoom)  		           https://usfq.zoom.us/j/85788529559
		            Password: USFQ 
 
COURSE DETAILS: 
COURSE: MAT-1202 – Calculation 2 + Ej.
NRC: 3991
Credits: 3
Prerequisites: Verify prerequisites in BANNER academic system. 
Co-requirements: The course has no co-requirements
 
COURSE DESCRIPTION: 
This course is the continuation course of Calculus 1. The integral, concept of area, Riemann sums, integration techniques (substitution, by parts, trigonometric, trigonometric substitution, partial fractions), calculation of areas in the plane, calculation of volumes of revolution and other applications (mainly of physics), complex numbers, approximation of functions with polynomials (Taylor polynomials), successions, improper series and integrals and series of functions. 
 
COURSE-SPECIFIC LEARNING OUTCOMES: 
	#
	Learning  Outcomes 
	Level

	1 
	 Understand the fundamental principles of integral calculus, its history and its importance in the mathematical modeling of science and engineering problems. 
	Middle 

	2 
	 Learn to apply the contents of integral calculus to improve rational thinking, solve problems and make decisions creatively. 
	Middle 

	3 
	 Develop skills and abilities associated with integral calculus. 
	Middle 

	4 
	 Understand the concept of Riemann sums and the 
	Middle 

	
	definiteintegral.
	

	5 
	 Understand the relationship between the concept of derivative and the concept of definite integral. 
	Middle 

	6 
	 Calculate integrals defined by definition. 
	Middle 

	7 
	 Calculate definite integrals using the fundamental theorem of calculus. 
	Middle 

	8 
	 Determine the convergence of improper integrals and calculate their value if possible. 
	Middle 

	9 
	 Apply the concept of the defined integral to the calculation of geometric magnitudes and physical magnitudes. 
	Middle 

	10 
	 Determine the convergence of the series. 
	Middle 

	11 
	 Perform operations with complex numbers. 
	Middle 


 
COURSE CONTENTS: 
Integrals. 
Integration  applications.
Integration  Techniques.
Parametric equations and polar coordinates. 
Successions and infinite series. 
Polar coordinates. 
 
DETAIL OF CONTENTS: 
Module I: Defined and indefinite integrals
· Area and  distances
· Defined integral
· Fundamental Theorem of  Calculus
· Indefinite integrals
· Substitution Rules  
Module II:  Areas  and  Volumes
· Area between  curves
· Volumes by Disk 
· Shell   volumes
· Work 
· Average  value of a  function
Module III:   Integration Techniques
· Integration by  parts
· Trigonometric integrals  ●  S trigonometric substitution
· Integration by partial fractions  
· Improper integration
· Arc length
· Area of a Surface of Revolution Module IV: Series and Successions 
· Successions
· Series 
· Proof of the integral and estimation by sum 
· Comparison   test
· Alternating Series
· Power series
· Representation of power series functions 
· Taylor Series 
Module V: Complex numbers, parametric and polar equations.  
· Numbers complejos
· Curves defined  by  parametric equations
· Calculation of  parametric curves
· Polar
 
METHODOLOGY FOR THE INTEGRATION BETWEEN THEORETICAL AND PRACTICAL CONTENTS: 
The teaching methodologies used to teach USFQ courses, following the philosophy of the Liberal Arts, encourage dialogue and facilitate the construction of knowledge through the constant exchange of ideas and experiences between teachers and students. It is expected that in all courses the theoretical contents will be linked to the professional practice and work context where the students will work in the future, trying to integrate activities and simulations of various kinds that promote the understanding of the contents contextualized with practice and reality. 
 
COURSE EVALUATION: 
	Category
	Description
	Percentage of the final grade

	Exercise  class
	· Homework: 5 %  
· Shorttests: 10 %
	15 % 

	Asynchronous activities
	· 5% Project (From March 28 to April 25) 
· Worksheets 5% (3 Worksheets) 
	10 % 

	Tests
Partial
	Three departmental partial  exams: 
· Partial I on February 11, 2022 from 11:00 to 13:00. 
· Partial II on March 25, 2022 from 11:00 to 13:00. 
· Partial III on April 22, 2022 from 11:00 to 13:00. 
	60 % 

	Skills test
	Departmental examination
· All the main topics studied in the class will be taken into account. 
· According to  registration calendar. 
	15 % 


 
During this semester we will use the following grading scheme: 
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Description of evaluation categories
· Exerciseclass: See Syllabus of the exercise class or consult the respective teacher.
· Asynchronous Activities: Activities designed by teachers to reinforce knowledge outside the classroom. 
 Projects. Works that aim to analyze and understand in greater depth some topics of the class. They can be application-oriented, use of computational techniques, discovery of properties and concepts. 
The project has to be carried out in groups composed of two or three people (this second option is recommended). This work has to be elaborated in a scientific text editor such as LaTeX, Overleaf (do not use the templates), LyX, Scientific Notebook, etc., otherwise automatically the note will be "F", e.g., if the work is elaborated in Word. 
The syllabuses of the projects will be published in your D2L account. The work has to be delivered digitally (PDF) in the folder ''Project'' in the D2L, on Monday, April 25, 2022. Additionally, all additional files used for the creation of the work in the scientific text editor must be attached (in the same folder). 
All calculations must be justified and every citation must have its respective reference (the preferred reference style can be used). 
In group work they must take into account the following:
· Ensure that each member of the group is collaborating in the realization. 
· All members must master all the content of the project. 
· It is the responsibility of EVERYONE any act of plagiarism and/or copying. 
· Worksheets. Exercises of complexity of medium to difficult format of similar format to that which can be presented in tests and exams usually extracted from the text or slightly modified. Worksheets should be done individually. A folder will open in the Homework section to upload a single file in PDF format. 
In general, the "Project" and the "Worksheets" will be sent on Mondays and their delivery will be on Mondays. In case of late delivery, the following scheme will be followed: 
· Monday, about 100%  of the grade. (On  time).
· Tuesday, about 90% of the grade. (A day  late).
· Wednesday, about 70% of the grade. (Two days  late).
· Thursday, about 50% of the grade. (Three days  late).
Note: In case of having a valid justification (illness, travel on behalf of the university, etc.) the work will be graded on 100% of the grade. 
· Partialexams: During the semester there will be 3 evaluations on the topics studied with a maximum duration of 2 hours. The dates of the evaluations have already been established in the schedule. The topics of the evaluations will focus mostly on the last topics studied, however, it will include all the topics seen since the beginning of the semester.  The  main  rules for partials    are:
· Have arrive at the classroom assigned for the exam 20 minutes before the start of the exam in order to receive the respective instructions. 
· They must bring their own spherographic, pencil, eraser and ruler. 
· Bring the university ID or an updated ID. 
· The exam is developmental, for which they must perform the processes on white sheets size A4, which will be provided by the teacher in charge of the control of the exam. 
· Remember that exams are cumulative. 
· At the end of the exam they must submit the question sheet along with the sheets that contain the respective development. 
· Remember that you are under the Code of Honor and any attempt to copy will be reported to the Dean of Students as stipulated therein.    
· It is totally forbidden to use or possess forms, tables, cell phones, calculators or any electronic device that may have a wireless connection or via Bluetooth. 
· Skills Test. It is a departmental multiple-choice exam (yes procedure is reviewed). Assess the basic skills learned in this course. For this exam the same rules are followed as the Partial Exams.
 
MAIN BIBLIOGRAPHY: 
· Stewart, James, 1941-, Calculus of a variable:, Mexico, D.F.: Cengage Learning, c2012. 
 
COMPLEMENTARY BIBLIOGRAPHY:
· Mathematics: Reasoning and Applications, Miller-Heeren-Hornsby, 10th edition, 2010. 
· Precalculus. J. Stewart, 7th. Edition  
· Calculation of a variable. Thomas.  Eleventh Edition.  Pearson, Addison Wesley. Mexico. 2006. 
· Calculation of a variable.  Early transcendents.  Zill, Dennis. 4th  Edition.  McGraw-Hill. 2011.
 
POLICIES: 
All USFQ courses are governed by the standards of learning ethics, research ethics, and behavioral ethics contained in the USFQ Code of Honor and Coexistence;and by the policies and procedures detailed in the Student Handbook.
 
Additionally, the following policies must be taken into account:  
● The three most important commitments that you must make to succeed in this course are: to fulfill all the activities that make up each block of study and to attend the zoom sessions participatively. 
· Only by doing the assigned activities on time will you understand the material. If you have any difficulty with some of the exercises, mark them and don't hesitate to ask about them in class. Do not stop until you understand all the concepts necessary to solve all the assigned problems. 
 
· Manage your time: It is recommended that students spend, on average, two hours reading materials before class and doing homework for each hour of class. Finding the time to study is not always easy; Here are some suggestions that might be helpful: Make a plan. Determine when you would have time to study and do your homework. Try to evenly distribute your study hours throughout the week. When you stop studying, clearly mark in your textbook the place where you stopped. Try not to take on overdue responsibilities. You must set your priorities. If you study a little every day, you won't need to load up on information the night before your exam. Conversely, if you wait until the last minute, you won't have time to seek help if you need it. Be sure to get a good night's sleep on the eve of the exam. A tip: get help as soon as you need it! Don't wait! In mathematics, usually the material that is reviewed one day is based on the one that was analyzed the day before. So, if you don't understand today's material, you won't be able to understand tomorrow's. 
· It is very important that all students review their account on D2L. All remote communication with the teacher will be done on that platform. 
· It is essential that in all the exams and works all the procedures of each of the exercises appear clear. Answers  without  procedures are not  worthwhile.
· There is no possibility of individually advancing or delaying an exam. If there is a reason of force majeure for the absence to one of the exams, the student must send an email, within a week, to his teacher with a copy to the director of the mathematics department Antonio Nicola Di Teodoro nditeodoro@usfq.edu.ec  and to the assistant Andrea Mosquera  amosquera@usfq.edu.ec  explaining the reasons and attaching the certificates (doctors,  legal or otherwise) applicable. The director of the department will determine if the justifications are valid and if it is appropriate to take a recovery exam in a single call that will be held on the same date of the skills exam.  If  necessary,it canbe  communicated    to the  following  number:099 737 4122.
 
Additionally take into account the following: 
· In exceptional cases, the student may enter the Class late (face-to-face or Zoom), avoiding interrupting the class and distracting their classmates. Punctual attendance at the class is recommended, repeated unpunctuality will be interpreted as irresponsibility and disrespect for the class. 
· The use of cell phones is not explicitly prohibited, but nevertheless the student must concentrate on the Class (face-to-face or Zoom) and avoid external distractions. 
· Taking photos during class is not explicitly prohibited, but photos should only be taken in cases that warrant. 
· There is no possibility of rounding the note other than under the policies set out in the Syllabus. That implies the impossibility of doing "extra work" in a particular way to improve the grade at the end of the semester. Percentages are fixed and students must work throughout the semester to get a satisfactory grade. 
· An "F" grade in duty, proof, project, exam or even in the course will be the sanction in case any attempted copying and/or fraud (academic dishonesty) is discovered in accordance with the USFQ honor code. 
 
SCHEDULE OF ACTIVITIES 
 
	
	Schedule

	Date
	Theme

	L January 17
	Introduction

	
	Module I: Defined and Indefinite Integrals



	I January 19
	5.1. Areas  and  Distances

	L January 24
	5.2. Defined Integral

	I 26 January
	5.3. Fundamental Theorem  of  Calculus

	L January 31
	5.4. Indefinite integrals  
5.5 Substitution rule 

	Module II: Areas and Volumes

	I February 2
	6.1.   Area  between curves

	L February 7
	6.2. Volumes by Disks

	I February 9
	6.2. Volumes by Disks

	L February 14
	6.3. Volumes by shells.  

	I February 16
	6.4. Work. 

	L February 21
	6.5 Average value of a function 

	Module III: Integration Techniques

	I February 23
	7.1. Integration  by  parts

	L March 7
	7.2.   Trigonometric integrals

	I March 9
	7.3. Trigonometric substitution

	L March 14
	7.4. Integration  by partial fractions  

	I March 16
	7.8.   Improper integration

	L March 21
	Mix of integrals

	I March 23
	8.1. Arc Length   
8.2. Area of a surface of revolution 

	Module IV: Series and Successions

	L March 28
	11.1. Succession
11.2. Series 

	I March 30
	11.3. Proof of the integral and estimation of sum 

	April 4th
	11.4. Comparison   tests

	And April 6th
	11.5. Alternating Series

	L April 11 
	11.6. Reason and Root Series 

	And April 13th
	11.8. Power series

	L April 18 
	11.9. Representation of power series functions 

	And April 20th
	11.10. Taylor Series 

	Module V: Complex Numbers, Parametric and Polar Equations

	L April 25 
	Appendix H.   Complex Numbers

	And April 27th
	10.1. Curves defined by parametric equations 

	I May 4 
	10.2. Calculation  of  Parametric Curves  

	L May 9 
	10.3. Polar


 
 
 
This Program of Study (Syllabus) was reviewed and approved by the coordination of the academic area or department responsible. In case it is necessary to make changes/adjustments to the study program, you must request it from the coordination of the academic area or department responsible so that the approved changes/adjustments are reflected in the Curriculum Design system. 
 
 During the 202120 semester, the teaching process designed for this course is consistent with the approved plans for the return to face-to-face attendance, so the capacity indicated for each classroom must always be respected. Some classes will be taught in synchronous virtual mode (without face-to-face) and ONLINE courses will continue to be offered for students who are studying careers in that modality. Each syllabus must be designed according to the learning modality in which the course will be taught, in all cases the use of technological, telematic and other methodologies tools must be integrated to facilitate learning during the transition to normality. All learning activities seek to ensure compliance with academic plans of the careers and programs and continuity of students' studies; the physical integrity of the students, preserving the quality and rigor of the academic and the right to work, to the health of the academic, support and administrative staff. 
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