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Division: Arts and Sciences
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COURSE NUMBER: MATH1151		COURSE TITLE: Calculus I

INSTRUCTOR:				CONTACT: 

CREDITS: 5		CLASS/CONTACT HOURS PER WEEK: 5		PREREQUISITES: MATH 1149 or 1150 with a C or higher


DESCRIPTION OF COURSE (as it appears in the college catalog)
Introduction to differential calculus: functions, limits, continuity, derivatives, differentiation rules, derivatives of the trigonometric, exponential, and logarithmic functions, related rates, extrema, curve sketching, and optimization. Introduction to integral calculus: antiderivatives, definite integral, Riemann sums, area under a curve, Fundamental Theorem of Calculus, numerical integration, integration by substitution, and derivatives and integrals of inverse trigonometric functions. Applications to problems in science and engineering.

COURSE STUDENT LEARNING OUTCOMES (covered in this course)
Unit 1: Limits and Continuity
Student Learning Outcomes:
· Approximate limits both graphically and numerically 
· Sketch a possible graph of a function when information about the function is given 
· Determine limits using limit properties 
· Use various analytic techniques for determining limits 
· Use special limit theorems to evaluate limits of trigonometric functions 
· Analyze limits using the Squeeze Theorem
· Use infinity as limit and determine infinite limits 
· Determine limits at infinity 
· Explore the relationship between ϵ and δ and the concept of proximity as it pertains to the definition of a limit.
· Determine the intervals on which a function is continuous  
· Use limits to identify, describe, and classify numbers as discontinuities.
· Analyze functions using the Intermediate Value Theorem 

Unit 2: The Derivative and Methods of Differentiation
Student Learning Outcomes:
· Compute the slope of the tangent line to the graph of a function at a number 
· Determine the instantaneous rate of change of a function
· Interpret geometrically, the relationship between a function and its derivative. 
· Interpret derivative as rate of change 
· Find the derivative of a function using the definition of derivative 
· Find the equation of the tangent line to a curve at a point 
· Apply differentiation rules to find the derivative of functions that are built from arithmetic combinations and/or compositions of elementary functions.
· Find higher-order derivatives. 
· Determine the points at which the graph of a function has a horizontal tangent line 
· Use implicit differentiation to find derivatives of functions defined implicitly
· Find the derivatives of functions involving inverse trigonometric functions  
· Apply implicit differentiation to solve related rates problems 

Unit 3: The Derivative in Graphing and Applications
Student Learning Outcomes:
· Find intervals on which a function is increasing or decreasing 
· Find intervals on which the graph of a function is concave up or concave down
· Find points of inflection 
· Locate the critical numbers of a function 
· Use the first and second derivative tests to classify local extrema 
· Use calculus and precalculus skills to graph functions by identifying characteristics such as symmetry, periodicity, x-intercepts, y-intercepts, relative extrema, inflection points, intervals of increase and decrease, concavity, asymptotes, and end behavior 
· Given the position function of a particle moving along a coordinate line, determine the velocity and acceleration functions 
· Analyze the motion of a particle moving along a coordinate line both algebraically and graphically 
· Find the absolute maximum and absolute minimum of a function over a closed interval 
· Solve applied optimization problems using calculus 
· Analyze graphs of functions using the Mean Value Theorem 
· Find the local linear approximation of a function at a number 
· Use the local linear approximation to estimate the value of a given quantity 
· Find the differential of a function 
· Use L'Hôpital's Rule to evaluate limits in indeterminate forms.

Unit 4:  Integration
Student Learning Outcomes:
· Calculate indefinite integrals 
· Solve initial value problems 
· Evaluate indefinite integrals by substitution 
· Evaluate definite integrals by substitution 
· Compute the area under a graph of a nonnegative continuous function as a limit of Riemann Sums 
· Evaluate a definite integral as a limit of Riemann Sums. 
· Compute area under a curve. 
· Apply and interpret the Fundamental Theorems of Calculus 
· Evaluate the definite integral of both algebraic and transcendental functions 
· Numerically estimate definite integrals and approximate the error
· Evaluate integrals involving logarithmic and inverse trigonometric functions 

PROGRAM OUTCOMES (covered in this course)
(Career & Technical courses align to the program outcomes. Arts & Sciences courses align to the General Education outcomes)
1. Critical Thinking:
a. Recognize, define, & analyze a problem.
b. Examine issues by identifying and challenging assumptions and biases, including one's own, and by distinguishing substantiated fact from opinion or misinformation.
c. Apply learned concepts and knowledge to make decisions relevant to problem solving.
d. Develop problem-solving strategies and evaluate their practical and/or ethical implications.
e. Draw logical, well-supported conclusions by testing them against relevant criteria and standards.
f. Adjust conclusions and viewpoints if new information becomes available.
3. Quantitative Skills:
a. Perform mathematical computations using appropriate methods to arrive at accurate results.
b. Analyze, interpret, and/or formulate inferences from data such as graphs, charts, tables, or other quantified data.

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING (Include only those ILGs covered in this course)

For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
[1. Critical Thinking ] 
[3. Quantitative Reasoning ]

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED:  None, but a graphing calculator is recommended.

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
Calculus: Early Transcendental Functions, 8th Edition, Larson/Edwards, Cengage Learning, 2024

GENERAL INSTRUCTIONAL METHODS
Instructional methods may include face-to-face or video lectures or demonstration, face-to-face or virtual discussion, individual or group activities including the use of visual aids, graphing calculators, computers and/or other technologies.  Students may be expected to participate in these activities during class and/or outside of class.  Instructors may require class participation, collaborative learning, and peer review.

STANDARDS AND METHODS FOR EVALUATIONP: 
Varies by instructor, but below is one possible scheme.
· Sample Grading Scheme:
· 15% 	Written Assignments
· 10% 	Quizzes
· 10%	WebAssign Assignments
· 65%	Tests (including comprehensive final exam)

GRADING SCALE
Letter grades for the course will be awarded using a 90% - 80% - 70% - 60% scale.

SPECIAL COURSE REQUIREMENTS: None

ATTENDANCE POLICY: to be determined by the individual instructor

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

WEATHER RELATED DEPARTMENT SPECIFIC POLICY (If necessary)
If not covered by College Policy, relative to clinical, practicum, of other missed time due to weather related college closings.

UNITS OF INSTRUCTION (Must be included using one of the following examples, Sample A or Sample B)

(Sample B) (Please provide a weekly course schedule indicating the units of instruction, learning objectives/goals, assigned readings, assignments, and assessment methods.)
Week 1
· Unit of Instruction:  Limits and Continuity
· Learning Objectives/Goals:
· Approximate limits both graphically and numerically 
· Sketch a possible graph of a function when information about the function is given 
· Explore the relationship between ϵ and δ and the concept of proximity as it pertains to the definition of a limit
· Determine limits using limit properties 
· Use various analytic techniques for determining limits 
· Use special limit theorems to evaluate limits of trigonometric functions
· Assignment:  Sections 2.1 – 2.3
· Assessment Methods:  Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.
Week 2
· Unit of Instruction:  Limits and Continuity
· Learning Objectives/Goals:
· Analyze limits using the Squeeze Theorem
· Determine the intervals on which a function is continuous 
· Analyze functions using the Intermediate Value Theorem
· Assignment: Sections 2.3 – 2.4
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.
Week 3
· Unit of Instruction: Limits and Continuity
· Learning Objectives/Goals:
· Use infinity as limit and determine infinite limits
· Determine limits at infinity
· Use limits to identify, describe, and classify numbers as discontinuities
· Compute the slope of the tangent line to the graph of a function at a number  

· Assignment: Sections 2.5 and 4.5
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.
Week 4
· Unit of Instruction: The Derivative and Methods of Differentiation
· Learning Objectives/Goals:
· Determine the instantaneous rate of change of a function
· Interpret geometrically, the relationship between a function and its derivative
· Interpret derivative as rate of change 
· Find the derivative of a function using the definition of derivative

· Assignment: Section 3.1
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.  Test 1 is typically given this week.
Week 5
· Unit of Instruction: The Derivative and Methods of Differentiation
· Learning Objectives/Goals:
· Apply differentiation rules to find the derivative of functions that are built from arithmetic combinations and/or compositions of elementary functions
· Interpret geometrically, the relationship between a function and its derivative
· Interpret derivative as rate of change Find the equation of the tangent line to a curve at a point
· Compute the slope of the tangent line to the graph of a function at a number
· Determine the instantaneous rate of change of a function
· Determine the points at which the graph of a function has a horizontal tangent line
· Assignment: Section 3.2
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.
Week 6
· Unit of Instruction: The Derivative and Methods of Differentiation
· Learning Objectives/Goals:
· Apply differentiation rules to find the derivative of functions that are built from arithmetic combinations and/or compositions of elementary functions
· Interpret geometrically, the relationship between a function and its derivative
· Interpret derivative as rate of change Find the equation of the tangent line to a curve at a point
· Compute the slope of the tangent line to the graph of a function at a number
· Determine the instantaneous rate of change of a function
· Find higher-order derivatives
· Determine the points at which the graph of a function has a horizontal tangent line

· Assignment:
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.
Week 7
· Unit of Instruction: The Derivative and Methods of Differentiation
· Learning Objectives/Goals:
· Use implicit differentiation to find derivatives of functions defined implicitly  
· Apply implicit differentiation to solve related rates problems 

· Assignment: Sections 3.5 and 3.7
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.
Week 8
· Unit of Instruction: The Derivative and Methods of Differentiation & The Derivative in Graphing and Applications
· Learning Objectives/Goals:
· Find the derivatives of functions involving inverse trigonometric functions
· Locate the critical numbers of a function
· Find the absolute maximum and absolute minimum of a function over a closed interval
· Assignment: Sections 3.6 and 4.1
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.  Test 2 is typically given this week.
Week 9
· Unit of Instruction: The Derivative in Graphing and Applications
· Learning Objectives/Goals:
· Analyze graphs of functions using the Mean Value Theorem
· Find intervals on which a function is increasing or decreasing 
· Use the first and second derivative tests to classify local extrema
· Find intervals on which the graph of a function is concave up or concave down
· Find points of inflection 
· Given the position function of a particle moving along a coordinate line, determine the velocity and acceleration functions 
· Analyze the motion of a particle moving along a coordinate line both algebraically and graphically  
· Assignment: Sections 4.2 – 4.4
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.

Week 10
· Unit of Instruction: The Derivative in Graphing and Applications
· Learning Objectives/Goals:
· Use calculus and precalculus skills to graph functions by identifying characteristics such as symmetry, periodicity, x-intercepts, y-intercepts, relative extrema, inflection points, intervals of increase and decrease, concavity, asymptotes, and end behavior
· Solve applied optimization problems using calculus
· Assignment: Sections 4.6 – 4.7
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.
Week 11
· Unit of Instruction: The Derivative in Graphing and Applications
· Learning Objectives/Goals:
· Find the local linear approximation of a function at a number 
· Use the local linear approximation to estimate the value of a given quantity 
· Find the differential of a function 
· Use L'Hôpital's Rule to evaluate limits in indeterminate forms
· Assignment: Sections 4.8 and 5.6
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.  Test 3 is typically given this week.
Week 12
· Unit of Instruction: Integration
· Learning Objectives/Goals:
· Calculate indefinite integrals 
· Solve initial value problems
· Compute the area under a graph of a nonnegative continuous function as a limit of Riemann Sums
· Numerically estimate definite integrals and approximate
· Assignment: Sections 5.1 – 5.2
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.
Week 13
· Unit of Instruction: Integration
· Learning Objectives/Goals:
· Evaluate a definite integral as a limit of Riemann Sums. 
· Compute area under a curve. 
· Apply and interpret the Fundamental Theorems of Calculus 
· Evaluate the definite integral of both algebraic and transcendental functions
· Assignment: Sections 5.3 and 5.4
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.

Week 14
· Unit of Instruction: Integration
· Learning Objectives/Goals:
· Evaluate indefinite integrals by substitution 
· Evaluate definite integrals by substitution 
· Assignment: Section 5.5
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.  Test 4 is typically given this week.

Week 15
· Unit of Instruction: Integration
· Learning Objectives/Goals:
· Evaluate integrals involving logarithmic and inverse trigonometric functions.
· Assignment: Section 5.7
· Assessment Methods: Daily questioning, graded homework assignments, quizzes, and/or tests. Out of class assignments allowing for greater computational and conceptual complexity.
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