Prefix, Number and Name of Course: MAT 162 Calculus I1

Credit Hours: 4
In Class Instructional Hours: 4 Labs: 0 Field Work: 0

Catalog Description: A continuation of MAT 161. Area accumulation functions; definition of
the definite integral; fundamental theorem of calculus; integration techniques; applications of
integrals; improper integrals; sequences and series; function approximation. Graphic, symbolic,
and numeric representations are used throughout the course. Appropriate for math majors and
students in partner disciplines requiring understanding of fundamental principles of calculus with
emphasis on deductive reasoning and proof.

Prerequisite: MAT 161 with a minimum grade of C, or equivalent.
Corequisite: MAT 164

Reasons for Revision: This revision is based on current best practices in the teaching of
calculus, current undergraduate mathematics program guidelines, and the appropriate use of
technology. The department proposes to revise both the course content and increase the credit
hours earned through successful completion of the course; the fourth credit hour will allow us to
incorporate a highly desired problem-solving session officially into this course. Moreover, the
idea of a 4-credit calculus course is not new: Traditionally calculus courses have involved a
recitation meeting or a problem-solving session for which students receive credit, and we are
currently one of only two SUNY schools that attempt to teach our calculus courses for
mathematics majors in a three-hour format. [The rest of the SUNY schools teach calculus
courses as 4-credit courses that meet four hours per week.]

The problem-solving session (fourth credit hour) is designed to provide students with a
student-centered learning environment and is directly tied to Student Learning Outcomes #8 and
#9, which are based on the new recommendations from the Mathematical Association of
America’s (MAA) Committee on the Undergraduate Program in Mathematics (CUPM). During
the problem solving sessions students work in small groups on challenging problems designed to
give them hands-on experience working multi-step problems that require them to make clear
sense of both the concepts and computational algorithms. The problems are chosen from
department-written pedagogical guides that direct instructors to use this hour specifically for
students to work on the problems with guidance from the instructor. Ideally students and the
instructor get instant feedback during these sessions; by working with the students and observing
their work, the instructor can tell when certain central concepts and important algorithms need
additional instruction time. By working in small groups with the guidance of the instructor,
students can identify both their strengths and weaknesses and get timely help where necessary.
The department expectation is that instructors use student participation and achievement in the
problem solving sessions as a formal part of the student’s semester grade. The department has
experimented with this kind of problem-solving session through funding provided by the STEP
grant for the past 5 semesters. Early indications are that our students benefit from these problem
solving sessions and the department wants to insure that they continue to benefit from this type
of instruction long after the STEP grant's funding runs out.

The revised content reflects current scholarship in calculus reform practices and is driven
partly by computing possibilities and partly by the different uses our students will make of
calculus. Thus, the revised course is characterized by studying critically important concepts from
multiple representations; more and deeper modeling problems (where students build, not just use,
calculus-based models); more writing and verbal presentations of student reasoning; more open-
ended, investigative activities; and more challenging applications. Furthermore, to address the
needs of partner disciplines, sequences and series and related topics have been moved from the
third course (MAT 263) into the second course (MAT 162).

1



Student Learning Outcomes: Content | Assessment:
Reference

Students will:
1. compare and contrast the concepts of | L, I, IV | 1. Group work and classroom
indefinite integrals and definite integrals. activities, individual assign-

ments, quizzes, exams, projects
2. explain the meaning of the fundamental II-Iv 2. Group work and classroom
theorem of calculus and use the fun- activities, individual assign-
damental theorem to evaluate definite ments, quizzes, exams, projects
integrals of simple algebraic, trigon-
ometric, exponential, and logarithmic
functions.
3. compute both definite and indefinite II-Iv 3. Group work and classroom
integrals of algebraic, trigonometric, activities, individual assign-
exponential, and logarithmic functions ments, quizzes, exams, projects
using appropriate techniques of inte-
gration.
4. analyze applied problems from related v 4. Group work and classroom
disciplines, including integration prob- activities, individual assign-
lems and selected differential equations, ments, quizzes, exams, projects
and describe results using appropriate
mathematical language and notations.
5. explain the concepts of sequence and V, VI 5. Group work and classroom
series and accurately describe the con- activities, individual assign-
nections and differences between these ments, quizzes, exams, projects
two closely related concepts.
6. determine whether individual series | V.C-D, VI | 6. Group work and classroom
converge, converge absolutely, or di- activities, individual assign-
verge; and compute intervals of conver- ments, quizzes, exams, projects
gence for power series; and compute and
use series approximations of selected
functions.
7. use technology to solve problems and I-VI 7. Group work and classroom
as a tool to provide insight into significant activities, individual assign-
concepts of calculus. ments, projects
8. use deductive reasoning and proof as I-VI 8. Group work and classroom
tools to generate mathematical knowledge activities, individual assign-
and provide insight into significant ments, quizzes, exams, projects
concepts of calculus.
9. solve problems from related disciplines I-VI 9. Group work and classroom

individually and in small groups within a
Socratic environment during weekly
problem solving sessions.

activities, individual assign-
ments, projects




Course Content: Note: Proof and deductive reasoning are an integral part of the course that
should be woven into the development of content knowledge and conceptual understanding at
every opportunity. Furthermore, concepts should be explored and developed following the “rule
of 47— graphic, numeric, symbolic and verbal representations.

I. Anti-derivatives and differential equations (direct continuation from MAT 161)
A. Slope fields *
B. Selected classes of differential equations *
C. Exponential growth and decay *
* These topics are included in MAT 161 or 162 depending on placement in the adopted text.

II. Area accumulation functions and the definite integral
A. Area accumulation functions
B. Definition of the definite integral as signed area
C. Fundamental theorem of calculus (graphic, numeric, symbolic and verbal representations)
D. Riemann sums

II1. Techniques of Integration

u-substitution

Integration by parts

Partial Fractions

Trigonometric Substitutions

Graphical techniques for error checking
Improper Integrals

mmoaw>

IV. Applications of the Definite Integral
A. Area
B. Volume
C. Arc length
D. Introduction to separable differential equations (optional — depending on text)

V. Sequences and series
A. Definition of sequence and definition of convergence of a sequence
B. Definition of series and definition of convergence of a series
C. Convergence tests
D. Absolute convergence and alternating series

VI. Function approximation
A. Taylor polynomials and Taylor series
B. Power series
C. Fourier polynomials and Fourier series (optional — depending on text)
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