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Course Number MATH 11ab Course Title

INSTITUTIONAL PO<:E§
Vision Quality and relevant education for its clientele to be globally competitive, culture seffsitiveWid morally responsive human resources for sustainable development.
Mission Help accelerate socio-economic development™, promote harmony among the diver ures™ and improve quality of Iife™ through instruction, research, extension and
resource generation in Southern Philippines,
Core Values G-Goodness, R-Responsiveness, E-Excellence, A-Assertion of Right and T-Tguth
The University of Southern Mindanao, as a premier university, is committad ide quality instruction, research development and extension services and resource
generation that exceed stakeholders’ expectations through the managg @ f continual improvement efforts on the following initiatives.
1. Establish key result areas and performance indicators across gagited functions;
2. Implement quality educational programs; ¢
USM Quality 3. Guarantee competent educational service providers;
Policy 4. Spearhead need-based research outputs for commert@n, publication, patenting, and develop technologies for food security, climate change mitigation and
Statement

-

Improvement in the quality of life;

5. Facilitate transfer of technologies generated fro to the community for sustainable development;
6. Strengthen relationship with stakeholders;

7

. Sustain good governance and culture, sensiti
8. Comply with customer, regulatory and statut

irements,

Goals of the
College

1. The College of Science and Mathematics of th ty of Southern Mindanao is committed to the comprehensive preparation of the next generation of scientists and

mathematicians in this part of the country.
2. The College supplies a condition in which fa

knowledge that improves quality of life.
r Q e in Science and Mathematics in order to serve diverse students, preparing them for thelr future careers in line with the

advance and support high-quality research programs in which students can collaborate and contribute to new

3. The College aspires to be the cente
vision and mission of the University.

4. The College serves the community an
solution generation to challenges.

ndustry as an impartial source of quality graduates in Science and Mathematics that provides education, literacy, innovation and

Department
Objectives

The Department of Mathematics and Statistics aims to: 1. produce students with mastery in the core areas of mathematics and statistics, including algebra, analysis, and
geometry; 2. develop students'’ skills in pattern recognition, generalization, abstraction, critical analysis, synthesis, problem-solving and rigorous argument; 3. express an
enhanced perception of the vitality and importance of mathematics in the modern world including inter-relationships within math and its connection to other disciplines;and
4. develop students’ skills in creating and evaluating mathematical conjectures and arguments, and in validating their own mathematical thinking.

This document is a sole property of UNIVERSITY OF SOU;'HERN MINDANAO. Any disclosure, unauthorized reproduction or use is strictly prohibited except with permission from USM,
Only d with dard sig fes of USM are considered official,
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Course Number | MATH 211b Course Title Calculusa RevNo. | @ Sageactay
PROGRAM INE; N
Degree CHED CMO BOR Resolution no.
Program Bachelor of Science in Applied Mathematics V Refeténts 48 Series of 2017 BOR Approval 24 8. 2020
COUNBE DETAILS
Course Title Calculusa -
Course Number MATH 211b Curriculum Component (Curriculum Element C)
Credit (--Unit) 4 Units LECTURE (Unit-Haog’s) 4 Units - 4 Hours LABORATORY (Unit-Hours) 0 Units - o Hours
Prerequisites None Co-requisites None Year Level/Semester Offered ast Year - First Semester
Course Description This Is a first course in Calculus. It covers limit y, derlvatives of algebraic and transcendental functions (exponential, logarithmic, trigonometric, hyperbolic and
their inverses), applications of derivatives, di m Is; antiderivatives, definite integrals, Fundamental Theorem of Calculus, and applications of definite integrals.
=

Faculty in charge
Consultation Hours Contact Information

AM EDUCATIONAL OBJECTIVES (PEO) MISSION
In 3-5 years, the BSAM graduates of USM shall: M1 M2 M3
| PEO1 [ Provide leadership in various development programs both public and private v
| PEO 2 Equip with technical, conceptual and human resource skills v v
| PEO3 [ Pursue entrepreneurial actlvities v 7
| PEO 4 [ Able to adapt to diverse culture v
v v

[ PEO5 [ Pursue advanced studies in emerging related fields
NOTE: The PEO’s are based on the professional, industry, local, national and International needs and requirements of the program identified through consultation with constituents and stakeholders.
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PROGRAM OUTCOMES (PO)
Upon graduation, the University of Southern Mindanao BSAM students must be able to:

PEO1

PEO4
PEOs
PEO6
PEO7
PEOS8
Og
PEO10

a) Articulate and discuss the latest development in the specific field of practice.

b) Effectively communicate orally and in writing using both English and Filipino

| &| PEO2

AN

€) Work effectively and independently in multidisciplinary and multi-cultural tea

AN

d) _Actin recognition of professional, social and ethical responsibility

e) Preserve and promote "Filipino historical and cultural heritage"

f) _Participate in the generation of new knowledge in research and develop

g.)  Demonstrate broad and coherent knowledge and undestanding in the c8

h.) Apply critical and problem solving skills using the scientific method.

i.) _Interpret relevant scientific data and make Jjudgements that includ

j:) _Carry out basic mathematical and statistical computations and ppriate technologies in the analysis of data,

k.) Communicate information, ideas, problems, and solutions, b

and in writing, to other scientists, decision makers, and the public,

l.) Relate science and mathematics to the other disciplines.

m.) Design and perform safe and responsible techniques an

n.) Critically evaluate Input from others.

0.) Appreciate the limitations and implications of scien eryday life.

p.) Commit to the Integrity of data.

q.) Gain mastery in the cores areas of mathematics: analysis, and geometry.

[ r.) Demonstrate skills in pattern recognition, generaliztion, abstraction, critical analysis, synthesis,

problem-solving and rigorous argument,

) Develop an enhanced perception of the vitality and importance of mathematics in the modern
5 _its connection to other disciplines.

world including inter-relationships within math and

| t.) Appreciate the concept and role of proof and reasoning and demonstrate knowledge in reading and writing mathematical proofs,

| u.) Make and evaluate mathematical conjectures and arguments and validate their own mathematical thinking.

| v.) Communicate mathematical ideas orally and in writing using clear and precise language.

ANENAVYEE N ENENENANENENENENEANER YR RN RN

NOTE: Minimum PO’s shall come from the PSG/CMO of the program If applicable. Other additional PO's ma ly come from consultations with constituents and stakeholders,
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wlo £l=|=lx|=|Ele al o = 2 85
COURSE OUTCOMES (CO) V 22§§§§§8822222§288§§2§§§n.n.
Upon passing this course, the students must be able to: Course Alignment to P vtcomes | | J I |
CO1  |[Evaluate the limit of a function using the limit theorems. I ' ' '
CO2 [Define continuity at a point and on an interval. I ' ' '
CO3 |Distinguish between continuous and discontinuous functions. I ! ' I
CO4 |Use the definition to get the derivative of a function. [ | ' |
CO5 |(Apply the differentiation rules on various types of functions.
Apply the derivative tests to find the maxima/minima of a f @ graph functions and solve
coé6
optimization problems.
CO7

an

" Level (follow the legend used In the most relevant PSG/CMO)
[1] = Introductory. This introduces the student to the Program

(PO).

(PO)

o@

[E] = Enabling. This enables the student to attain the Program Outcome

[D] = Demonstrative. This demonstrates the student's attainment of the
Program Outcome (PO)

()

This document is a sole property of UNIVERSITY OF SOUTHERN M|
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Intended | earmnmg Outcomes

students must be able to

(ILO)
By the end of the learning experience®,

Aligned
t0:EO:

lime

Frame

(Week)

COURSE LEAR

Course Content
(Topics)

1

(T1

Tvaching

ofching & Learning Activities

A)

Learning

Learning

Materials

Assessment
Fasks (AT)

uggested

Readings

Activities Activities
*  Explain the vision, mission, Orientation on Classroom \Jlentation Reading; Computer; Recitation
UQPS of the University University Policies as wel ecture/Discussion | Assignment Chalkboard
Explain the goals and Grading System
objectives of the college, * Discussion on PEO 0
* Explain the Program 1
Educational Objectives,
Students Outcomes, and &
Course Outcomes,
1.1.2 Use functional notation to 1-2  |Review of s Lecture/ Discussion Chalkboard/ Quizzes [2]
evaluate a function, o er or interval Video Presentation Board work Whiteboard Exams [3]
3.1.2 Determine the domain and range Zoom video ‘;oflﬁfence Seat work Book Seatworks (4]
of a function. valuating functions Meduie UG"’\‘/’P Reporting | pp Reports/ [5]
1.1.3 Draw the graph of a function. Dghain and range MSM LEA/J nTasks | Workbook Reflective paper |[6]
1.1.4 Find the zeros of a function. COa lyOpenMath Tas Project USM VLE Exercises ]
1.1.5 Recognize a function from a table ertical line test rojector %
N of values. eroes and y-intercepts Laptop/PC (8]
‘ }"' 1.1.6 Make new functions from two or Increasing and decreasing
» :’ more given functions. functions
' 1.1.7 Describe the symmetry properties ®  Operations on functions
p of a function,
# 2.1.1 Describe the tangent problem and 3 Preview of Calculus Lecture/ Discussion Chalkboard/ Quizzes [2]
A how it led to the idea of a derivative. * Thetangent problem and | Video Presentation Board work Whiteboard Exams [3]
i 2.1.2 Explain how the idea of a limit is the differential calcylus | 200m video conference Seat work Book Seatworks [4]
invz::ed in solving the tangent CO1 e Thearea problem and Module USG'SngEfEPO’ﬁng PDF Reports/ (5]
roblem. :
:.1. 3 Recognize a tangent to a curve at integral calculus MyOpenMath Tasks WOfkbOOk Sshf‘levcl-té\g palper (6]
a point as the limit of secant lines. Projector mrelses D1
2.1.4 ldentify instantaneous velocity as Laptop/PC 8]
= This document is a sole Property of UNIVERSITY OF SOOU';I":ERN MINDAMNtAhO.AnJy e, iy eproductio :f;‘::;, strictly pi except with p from USM.
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Course Number , MATH 111b Course Title Calculusa e idall 500 el b
the limit of average velocity over a
small time interval,
2.1.5 Describe the area problem and
, how it was solved by the integral.
 § 2.1.6 Explain how the idea of a limit is
i involved in solving the area problem.
2.2.1 Using correct notation, describe 45 | The Limit Function Lecture/ Discussion Chalkboard/ Quizzes [2]
' the limit of a function, e Intuitive definiti Video Presentation Board work Whiteboard Exams [3]
b 2.2.2 Use a table of values to estimate o Evaluating i Zoom video conference Seat work Book Seatworks [4]
if ! the limit of a function or to identify table and g Module G"OZI; A’;evﬁ;_"&_’/ﬂ"g PDF Reports/ (5]
k. :3:: e it dostnon e Someth onlimits MyOpenMath Tasks Workbook Reflective paper |[6]
Projector USM VLE Exercises | [7]
2.2.3 Use a graph to estimate the limit ® The existiygce dMimit Laptop/PC (8]
of a function or to Identify when the CO1 ® One- S aptop
limit does not exist, o InfiniteWgits
2.2.4 Define one-sided limits and ° symptote
provide examples.
2.2.5 Explain the relationship between
one-sided and two-sided limits. 0
2.2.6 Using correct notation, describe
an infinite limit.
2.2.7 Define a vertical asymptote.
2.3.1 Recognize the basic limit laws. 6-7 imit Laws Lecture/ Discussion Chalkboard/ Quizzes [2]
2.3.2 Use the limit laws to evaluate the o Evaluating limits with the | VideoPresentation |  Boardwork | Whiteboard Exams [3]
limit of a function. limit laws Zoom video conference Seat work Book Seatworks [4]
2.3.3 Evaluate the limit of a function by o Limits of Polynomials and Module Groz;; zevﬂﬁ;tlng PDF Reports/ 5]
factorlng; rational functions Workbook Reflective paper |[6]
2.3.4 Use the limit laws to gvaluate the Co1 o Addhional LTl MyOpenMath Tasks Projector USM VLE Exz'cilsaes ]
limit of a polynomial or rational :
function. Evaluation Techniques Laptop/PC 8]
2.3.5 Evaluate the limit of a function by ¢ The squeeze theorem
factoring or by using conjugates.
2.3.6 Evaluate the limit of a function by
using the squeeze theorem.
This document is a sole property of UNIVERSITY OF SO;:I‘;S:::I;ZAAA“O An! "‘ :' JLSM -:- :‘ o mﬁ strictly prohibited except with permission from USM,
USM-EDU-Fo5-Rev4.2020.2.18

£S5
V/'e'J



Rowel Madio
New Stamp
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Course Number | MATH 211b Course Title Calculusa Rev. No. ] PageB8of13
2.4.1 Explain the three conditions for 8 Continuity Discussion Chalkboard/ Quizzes [2]
continuity at a point. e Continuity at a point Vid on Board work Whiteboard Exams [3]
2.4.2 Describe three kinds of INFLARAR Zoo cogference Seat work Book Seatworks [4]
discontinuities, e Types of Discontinuities A Group Reporting | ppr Reports/ 5]
2.4.3 Define continuity on an interval. £oa e Continuity overan V USM VLE/ Workbook Reflective paper | [6]
2.4.4 State the theorem for limits of o3 interval MyOpenMath Tasks ; USM VLE Exercises | [7]
composite functions. * The Intermediate Vale Projector [78]
2.4.5 Provide an example of the Theorem Laptop/PC
intermediate value theorem.
3.1.1 Recognize the meaning of the 9 Defining the derivativ Lecture/ Discussion Chalkboard/ Quizzes (2]
tangent to a curve at a point. e Thetangent Video Presentation Board work Whiteboard Exams [3]
3.1.2 Calculate the slope of a tangent e The Deriv Zoom video conference Seat work Book Seatworks (4]
line. ’ EGhctlo Module Groz;; Ze‘z‘osr/tlng PDF Reports/ (5]
%
g bl B < * Deri atable of myopenban Tass | | B e 11
3.1.4 Calculate the derivative of a given values. Projector ;
function at a point. Laptop/PC (8]
3.1.7 Estimate the derivative from a
table of values.
All ILOs covered in Midterm 3 Week 20: MIDTERM EXAMINATION
3.2.1 Define the derivative function of a Th ive as a Function Lecture/ Discussion Chalkboard/ Quizzes [2]
given function, erivative Functions Video Presentation Board work Whiteboard Exams (3]
3.2.2 Graph a derivative function from Graphing aDerivative | 4eor vieo onference Seatwork | Book Seatworks [4)
the graph of a given function. COy4 o Derivatives and Continuity Group Regorting | ppf Reports/ [5]
3.2.3 State the connection between USM VLE/ Workbook Reflective paper | [6]
derivatives and continuity. MyOpenMath Tasks Broiact USMVLE Exer: clges ]
3.2.4 Describe three conditions for 11- L;°J:° 7F"'C [g]
when a function does not have a i Ptop
derivative. . :
3.3.1 State the constant, constant Differentiation Rules Lecture/ Discussion Chalkboard/ Quizzes [2]
multiple, and power rules. e o The Basic Rules zngr:?d Z’::::}:f’:g: Boardwork | Whiteboard Exams [3]
3.3.2 Apply the sum and difference 5 e The PowerRule Module - 59";‘”0’ k ! Book Seatworks (4]
rules to combine derivatives. o The Sum, Difference, and USA;":,’&, eporting - | pDF Reports/ (5]
3.3.3 Use the product rule for Constant Multiple Rules MyOpenMath Tasks | Workbook Reflective paper |[6]
msdmmmruwlepmpmyofuumsmmsmmmemno.mr: J‘. Y of:j s».a.rf ductor ;;:ﬁ" e T o A IV
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MATH 1112b Course Title Calculusa Rl 2 o i
finding the derivative of a product The Product Rule e Projector USM VLE Exercises g]]
of functions, The Quotient Rule Laptop/PC
3:3.4 Use the quotient rule for Combining Differentiation
finding the derivative of a quotient Rules V
of functions.
3.3.5 Extend the power rule to
functions with negative exponents,
3.3.6 Combine the differentiation
rules to find the derivative of a
olynomial or rational function.
3.5.2 Find the derivatives of the sine Derivatives of Tri Lecture/ Discussion Chalkboard/ Quizzes [2]
and cosine function. Functions Video Presentation Boardwork | Whiteboard Exams 3]
3.5.2 Find the derivatives of the o Deriva eSine |Zeomvideo ‘°';f°""“ Seat work Book Seatworks (4]
standard trigonometric functions. COs Unictions Module Group cﬁo’t"’g PDF Reports/ (5]
s of Other Myo;‘;leSnMatff/Tasks Workbook Reflective paper |[6]
etric Functions Projector USMVLE Exercises | [7]
Laptop/PC (8]
e Lecture/ Discussi Chalkboard/ Quizzes [2]
.6. chain rule for the . ectu scussion alkboa
306r111pitsal:i:>:1h:f two functions. 15 e Chain and Power z\//detiz’fese"taﬁon Boardwork | Whiteboard Exams (3]
3.6.2 Apply the chain rule together with Rules Combined o A;;;Z’;f""" & 59“;“’"’ k  |Book Seatworks [4]
the power rule. e Combining the Chain Rule mﬁﬁmﬁ?mg PDF Reports/ [5]
3.6.3 Apply the chain rule and the COs with Other Rules WO M Tl Workbook Reflective paper | [6]
product/quotient rules correctly in e Composites of Three or Projector USM VLE Exercises | [7]
combination when both are More Eunctions Laptop/PC [8]
necessary.
3.6.4 Recognize the chain rule for a
composition of three or more functions.

This document is a sole property of UNIVERSITY OF SOUTHERN MINDANAO. Any disclosure, unauthorized reproduction or use Is strictly prohibited except with permission from USM.,
Onlyd with standard si ies of USM are considered officlal.
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Course Number [ MATH 121b Course Title Calculusa st R . st

?r;?’:r::lfzunl:ttie the derlvative of an Derivatives of Inverse Functions Le / Discussion Chalkboardl Quizzes [2]
o e Th ive of Video jfes n| Boardwork | Whiteboard Exams (3]
3.7.2 Recognize the derivatives of th Toe aatm o £00 iyencs Seat work k [4]

standard inverse tr| e Inverse Function Book Seatworks 4
functions skl bl COs o Derivatives of Inverse Group Reporting | ppf Reports/ [5]
. Trigonometric Functions V M L:snn;:’avi.:{r“ks Workbook Reflective paper | [6]

bop Projector USM VLE Exercises | [7]
Laptop/PC (8]
3.8.1 Find the derivative of a Implicit Differentiation Lecture/ Discussion Chalkboard/ Quizzes [2]
Ct?mplicated function by using implicit e Derivative of y | Video Presentation Board work Whiteboard Exams [3]
differentiation. using implic Zoom video conference Seat work Book Seatworks (4]
3.8.2 Use implicit differentiation to CO5 Module Group Reporting | ppF Reports/ (5]
?etermlne the equation of a tangent : Lias s OUeSnA:” :::{r sks | Workbook Reflective paper |[6]
e i Projector USM VLE Exercises | [7]
Laptop/PC (8]
3.9.1 Find the derivative of exponential Deriv ponential and Lecture/ Discussion Chalkboard/ Quizzes [2]
functions. Loga Video Presentation | ~ Boardwork | Whiteboard Exams [3]
3.9.2 Find the derivative of logarithmic vative of the Zoom V’:;; ;‘:”l’f""" A Sealt?worki Book Seatworks [4]
functions. e COs ponential Function mZ’fsMe‘Zi_’; "9 | PDF Reports/ (5]
3.9.3 Use logarithmic e;e“; 8 c‘t)ln o Derivative of logarithmic MyOpenMath Tasks Workbook Reflective paper |[6]
determine the derivative of a function. functions. Projector USM VLE Exercises | [7]
e Logarithmic Laptop/PC (8]

16- Differentiation
4.1.1 Express changing quantities in 17 | Applications of Derivatives Lecture/ Discussion Chalkboard/ Quizzes [2]
terms of derivatives. Video :resentation Board work Whiteboard Exams [3]
4.1.2 Find relationships among the o Related rates: Zoom V’A;; 2:’!'1'):’""“ Seat work_ Book Seatworks [4)
derivatives in a given problem. e Setting up Related-Rates Gr °Z§59£_"E_’/t’"9 PDF Reports/ [5]
4.1.3 Use the chain rule.to :ihmi ;he rea::s Problems MyOpenMath Tasks Workbook Reflective paper |[6]
of change of one quantity that dep Maxima and Minima Projector USM VLE Exercises | [7]
on the rate of change of other - Aksslute Eitrerna Laptop/PC 8]
quantities. o Local Extrema and Critical
This document s a sole property of UNIVERSITY OF SOUTHERN MINDANAO. Anx “ ‘ ) U h d reproduction or use s strictly prohibited except with permission from USM.
with 9 of USM are considered official.
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Page 21 0f 13

4.2.1 Define absolut P°i“t§

4.2.2 Define local ex:r:xr:\;ema W i
4.2.3 Explain how to find the critical Sy
Points of a function over a closed
interval,

4-2.4 Describe how to use critical points
to locate absolute extrema over a
closed interval.

All ILOs covered in the Course 2 18

FINAL EXAMINATION
* any interaction, course, program, or other experience in which learning takes place ( g

[2] USM Student Manual

[2] Anton, H,, Bivens, I.C., and Davis, S., Cal :
[3]1 Anton, H., Bivens, I.C., and Davls,S __aj_c_;us,m Edition, Wiley,
[4] Edwards, Jr, C.H. and Penney, -
[5] Etgen, G., S. Salasand E. Hille, 3 eral Varighie d., John Wiley and Sons, Inc., 2003.

[6] Leithold, Louls, Ihgj_a_ugms_z, Harper Colllns, 1996

Life-long Learning Opportunity

Research

This document is a sole property of UNIVERSITY OF SOUTHERN MINDANAO. Any dlsclosur:, unauthorized reproduction or use s strictly prohibited except with permission from USM.
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Course Number | MATH 222b Course Title Calculus 2 hevitb. | 0 Pegeiavise
Course Evalua
COu1:Ey Quizzes/Summative Exams 6o 75% of the class obtalned a satisfactory
aluate the limit of 3 function using the limit theorems. Major Exam 40 i ating
e S o Y
Coa: Qulzzes/Summative ims q 6o 75% of the class obtained a satisfactory
O 2: Define continuity at a point and on an interval. Major Exam 40 ee rating
. Di Quizzes/Summagive Exailhs 6o 75% of the class obtained a satisfactory
CO 3: Distinguish between continuous and discontinuous functions. | Major Exam 40 6o, rating
d a satisfact
CO 4: Use the definition to get the derivative of a function. 3‘;}2"“ giue Exams 2: 60 7s¥ofthecless ':::;';e ot
of the class obtained a satisfacto
CO 5: Apply the differentiation rules on various types of functions. a‘; . s/ = ative Exams 2‘; 60 SHoftiechs i ;e a2 4
Coeé: Apply the derivative tests to find the maxima/minima of a mmative Exams 6o & 75% of the class obtained a satisfactory
function, graph functions and solve optimization problems, am 40 rating
Ccoy: Qrzes/Summative Exams 60 6o 75% of the class obtained a satisfactory
: or Exam 40 rating
cos: Quizzes/Summative Exams 60 6o 75% of the class obtained a satisfactory
g Major Exam 40 rating
Grading System
Midterm Grade
Quizzes/USM VLE Exercises/Summative Exams-----6 Final Grade
Midterm Exam/USM VLE Exam 40% 50% Midterm Grade+50% Final Term Grade

Final Term Grade ‘
Quizzes/USM VLE Exercises/Summative Exams-----60%

Midterm Exam/USM VLE Exam 40%

Passing Grade
60%

Classroom Policies

COPY

-

This document is a sole property of UNIVERSITY OF SOUTHERN MINDANAO. Any disclosure, unauthorized

reproduction or use is strictly prohibited except with permission from USM,

Only documents with standard signatorles of USM are considered official.
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- Course Number , MATH 211b Course Title Calculus 1

i dingoutan

?,;sct:ur::i:o 7:“3 Prepared for recitation, class discussions, or unannounced quizzes at all times. ate personal responsibility by obtaining notes and finding Y

Ns/important announcements given on the class period missed. ne absence.
Senceisnot 5 right, nora privilegs. The University Code on absence and tardiness applies, absences gets a final grade of 5.0. Twice late is equivalent to o

bsences can be excused only after presenting official documents.

ds for
3. All submissions Must be your original work. Cite sources properly. Plagiarism and any form demic cheating get a corresponding grade of 5.0 and can be grounds fo
Suspension or expulsion,

. I
4. Keep all distractions away. This includes electronic gadgets and homework asslgnQ of cellphones during class without permission of the instructor is prohibited at a

times. Presentation notes will be provided.

room always.
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5. Take a minute to tidy up. Make it a habit to leave the classroom better than w? ered. Keep chairs arranged before and after group activities. Observe a clean and orderly
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