	MTH 173 – 007 N
Spring 2010
CALCULUS WITH ANALYTIC GEOMETRY I (5 CR.) 
Instructor: Dr Charbel T Fahed, professor
CT 316 E
cfahed@nvcc.edu
www.nvcc.edu/home/cfahed
(703)323-3188
Course Description 
The course Presents analytic geometry and the calculus of algebraic and transcendental functions including the study of limits, derivatives, differentials, and an introduction to integration along with their applications. It is designed for mathematical, physical and engineering science programs. 
Lecture: 5 hours per week. 
General Course Purpose 
This course is primarily for the student in mathematics, engineering, sciences, and in other areas requiring strong mathematical backgrounds. The general purpose is to give the student a basic understanding of the concepts of differential and integral calculus and to prepare the student for the second semester of calculus. 
Entry Level Competencies 
Prerequisites are MTH 166 - "Precalculus with Trigonometry" or MTH 164 - "Precalculus II" or (1) satisfactory score on an appropriate proficiency examination and (2) two units of algebra, one of geometry, one-half unit each of trigonometry and precalculus. 
Course Objectives 
As a result of the learning experiences provided in this course, the student should be able to: 
A.                          Define a function, the limit of a function at a point, continuity at a point and differentiability at a point.
B.                          state and show uses of the Mean Value Theorem
C.                          computes the derivatives of polynomials, rational functions, and composite algebraic functions, and trigonometric functions, natural logarithmic and exponential functions
D.                          differentiate implicitly
E.                           apply the techniques of differential calculus to the problem of curve sketching
F.                           apply differentiating techniques to find velocity and acceleration and to solve related rate and maximum/minimum problems
G.                          defines the anti-derivative of a function and defines the Riemann integral
H.                          interpret the relationship between antidifferentiation and differentiation
I.                             state and apply the Fundamental Theorem of Calculus
J.                             state the important properties of the integral
K.                          solve problems involving antiderivatives and areas
L.                           state and use the Mean Value Theorem for Integrals
M.                         use approximation techniques in computing the definite integral
N.                          obtain competency in the use of a graphing utility and CAS in the topics below obtain a balanced understanding of all of the above concepts graphically, numerically, and symbolically
Major Topics To Be Included 
A. Optional Review of Precalculus Introductory Topics 
1. Mathematical Induction 
2. Completeness Axiom 
3. Inequalities 
4. Linear Equations 
5. Absolute Values 
6. Circles and Parabolas 
7. Functions 
a. Definition 
b. Domain and Range 
1 
c. Operations (sum, difference, product, quotient, composition, and the concept of an inverse function) 
d. Examples and classifications of important functions such as polynomials, rational function, composite algebraic functions, trigonometric functions, natural logarithmic and exponential functions. 
B. Limits of Functions 
	1. Definition 
	2. Properties of Limits 
	3. One Sided limits 
C. Continuity 
	1. Definition 
	2. Theorems of Continuity 
	3. Types of Discontinuity 
D. Derivatives 
1. Slope of tangent lines, instantaneous rates of change and instantaneous velocity. 
2. Definition of derivative at a point. 
3. Computation of derivative using definition and rules for differentiating sums, differences, products, quotients and compositions of functions, including polynomials, rational functions, composite algebraic functions, and trigonometric functions, natural logarithmic and exponential functions. 
4. Relationship between continuity and differentiability 
5. Higher order derivatives 
6. Implicit Differentiation 
7. Mean Value Theorem 
E. Differentials 
1. Definition 
2. Linear approximations 
F. Applications of Differentiation 
1. Related rate problems 
2. Increasing and decreasing functions 
3. Velocity and acceleration 
4. Extrema: first and second derivative tests 
5. Maximum/minimum problems 
6. Concavity and points of inflection 
7. Asymptotes 
8. Curve sketching 
G. Anti-differentiation 
1. Definition 
2. Find anti-derivatives of polynomials, some trigonometric functions, and certain exponential functions 
3. Substitution 
H. Riemann Integral 
1. Definition 
2. Properties 
3. Mean Value Theorem for Integrals 
4. Fundamental Theorem of Calculus 
I. Application of Integrals 
1. Area 
2. Numerical Integration 
a. Trapezoidal Method 
b. Simpson's Rule 
Extra Topics (optional) 
A. Newton's Method for approximating roots. 
B. Applications to economics (marginal cost, revenue, price and profit). 
C. Derivative of inverse functions.
Textbook: Calculus of a single variable, Larson, et al, 9th Edition 2006
Required: Graphing calculator. Recommended: TI83 or better
______________________________________________________________________
Topic	Chapter 	Sections		Number of hours
Preparation for Calculus	  P		P.1 to P.3			 4
Appendix D                                                                                                         4
                    http://college.cengage.com/mathematics/larson/calculus_analytic/7e/shared/downloads/clc7eap0d01.pdf
                    http://college.cengage.com/mathematics/larson/calculus_analytic/7e/shared/downloads/clc7eap0d02.pdf
                    http://college.cengage.com/mathematics/larson/calculus_analytic/7e/shared/downloads/clc7eap0d03.pdf
Limits and their properties	1		1 – 5				  10		
		Differentiation        2                       1 - 6                                  13                        
Application of differentiation	     3		1- 7 and 9			   17		
Integration	4		1 -  5                                 12                                       									   
Logarithmic, Exponential, and         5		1 – 5				12
other transcendental Functions						  	
Applications of Integration	    7		1				   2
Total number of hours								 74
Differential equations (Optional)		2				  5               
Tests: 
Expect a quiz during the first 15 to 20 minutes of each class session. The lowest two quizzes will be dropped. There will be no make-up. If a quiz has been missed, it will be treated as the lowest grade. The average counts 50%.
Final Exam: 
Counts 40%.  Wednesday, December 12, 2007. If a student averages 90% or better on all quizzes, presents homework assignments on time, and has perfect attendance, he/she may, at the discretion of the instructor, be exempted from the final exam. Anyone who asks to be exempted will be disqualified.
Attendance. 
It will be taken every session. 75% minimum is required. If late more than 5 minutes, then it counts as 1/2 absence.
Important Note:
Every hour in class requires 2 hours of study at home. So 5 hours of attendance and 10 hours of homework are expected weekly.
 
Homework: For success in this course completion of all homework assignments is critical.  The attached list shows the assigned problems for each chapter.  The assigned problems provide a good idea of the sort of problems to expect on the exams.  
Class Etiquette: Students are expected to arrive at class on time, as late arrivals disrupt the class.  If it is absolutely necessary to leave early, this should be timed to occur during the break period so as to avoid disruption.  Also inform the instructor when you will have to leave early. Talking among students should be avoided during the lecture period. 
 
   Exams:A weekly quiz will be given  during the first 15 to 20 minutes of each class session. The final exam will be comprehensive.  Absolutely no make up quiz or test.  The lowest quiz score will be dropped.  
 
Grading:		Quizzes:  	  50 %
			Final exam:	 40 %
                                            Homework and attendance     10%
			
A: 90- 00	B: 80-89		C: 70-79		D: 60-69	F: below 60
 
Homework assignments: 
 
	Chapter 1  
Section 1, Page 47, # 1, 5, 9 
Section 2, Page 54, # 3, 15, 21, 29, 43, 51 
Section 3, Page 67, # 3, 13, 21, 25, 31, 43, 51, 61, 65, 77, 83, 87 
Section 4, Page 79, # 9, 19, 29, 41, 49, 63, 81, 108 
Section 5, Page 88, # 1, 7, 15, 23, 31, 39, 45 
 
 
Chapter 2  
Section 1, Page 103, #s 3, 9, 15, 19, 23, 27, 31, 35, 41, 57, 6771, 79, 95 
Section 2, Page 115, #s 5, 11, 17, 23, 31, 35, 41, 47, 51, 55, 59, 65, 89, 95,103, 109 
Section 3, Page 126, #s 1, 5, 9, 15, 25, 29, 35, 39, 51, 63, 85, 95, 101, 115, 125, 127 
section 4, Page 137, #s 9, 15, 19, 25, 31, 45, 59, 65, 69, 73, 81, 101, 105 
Section 5, Page 146, #s 1, 5, 9, 19, 23, 35, 39, 53, 77 
Section 6, Page 154, #s 3, 5, 15, 19, 25, 27, 35, 45, 51, 
  

	  

	Chapter 3  
Section 1, Page 169, #s 17, 25, 35, 59, 61 
Section 2, Page 176, #s 7, 17, 29, 45, 57 
Section 3, Page 186, #s 5, 15, 23, 37, 45, 49, 53, 75, 81, 87 
Section 4, Page 195, #s 7, 17, 25, 33, 43, 55, 61, 67, 75 
Section 5, Page 205, #s 7, 15, 19, 29, 37, 45, 59, 75, 
Section 7, Page 223, #s 7, 11, 19, 27, 35, 41, 45, 59 
Section 9, Page 240, #s 3, 9, 15, 27, 41 
  

		Chapter 4 
Section 1, Page 255, #s 1, 3, 7, 19, 23, 29, 31, 35, 41, 57, 61, 67, 77, 81 
Section 2, Page 267, #s  7, 13, 19, 21, 35, 53 
Section 3, Page 279, #s 7, 27, 39, 44b 
Section 4, Page 291, #13, 23, 29, 41, 63, 83 
Section 5, Page 304, # 29, 61, 73, 103, 116 

	
	
	


Chapter 5 
Section 1, Page 331, #s 23, 29, 33, 37, 41, 49, 53, 61, 73, 77, 79, 83 
Section 2, Page 340, #s 3, 9, 15, 23, 27, 33, 47, 63, 91 
Section  3, Page 349, #s 5, 9, 21, 27, 35, 45, 77, 81, 85, 
Section  4, Page 358, #s 5, 13, 17, 23, 27, 39, 45, 53, 55, 63, 67, 73, 119  
Section  5, Page 368, #s 7, 19, 25, 45, 51, 57, 63, 69, 79, 89 
  
Chapter 7 
Section 1, Page 454, #s 3, 9, 13, 19, 25, 31, 39, 47 



	



