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Review for the Final Exam
Math 112: Elements of Calculus

Time and Place

· The final will be held in 17-102.
· The final is on Wednesday, June 8th from 8 to 9:50am.  It begins one hour earlier than the usual class start time.
Format

· The exam is 8- 10 pages.

· It is a paper and pencil exam.

· You will need to show your work.

· You may use a graphing calculator. However, you may not use a symbolic calculator such as the TI-89.

· The exam will last 1 hour and 50 minutes.
Basic Content.

· The new material on the final exam is from sections 13.2 – 13.4.  From 2 to 3 pages of the exam will be over the new material.

· The remainder of the exam will cover previously tested material from sections 9.1 – 13.1.  

· In addition to the material covered in the class, you are responsible for all of the basic facts you have learned since kindergarten. These include the facts that 
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 is undefined and that Dusty is presently 26 years of age.  
In Studying...

· You should be able to solve every example done in class.

· You should be able to work every homework problem completed in class.

· You should be able to work every problem from previous exams.  These may be found on the class web page at http://flightline.highline.edu/dwilson
· 15 hours of preparation should suffice for the average student.

A Summery of the Topics

Section 9.1: Limits

· Definition of a limit.

· Limits from the left and right.

· Graphical limits.

· Limit properties.

· The limit of a continuous function!

· Indeterminate forms.

· Limits of piecewise functions.

Section 9.2: Continuous Functions: Limits at Infinity

· Know and be able to verify the conditions for continuity at a point.

· Understand how to test piece-wise defined functions for continuity.

· Limits at infinity.
Section 9.3: The Derivative

· The average rate of change (ROC) and the instantaneous ROC.

· The secant line.

· The tangent line (slope and equation).

· The relationship between position and velocity.

· The definition of the derivative.

· The relationship between cost and marginal cost.

· The relationship between differentiability and continuity.

· Question: What does the derivative represent?

Section 9.4: Derivative Formulas

· The power rule.

· The derivative of a constant.

· The derivative of a sum, difference, and the coefficient rule.

· The interpretation of the derivative.

· The various notations for the derivative.

Section 9.5: The Product and Quotient Rules

· The product rule.

· The quotient rule.

Section 9.6: The Chain Rule

· The chain rule.

Section 9.7: Using Derivative Formulas

· Take derivatives using more than one derivative rule.

Section 9.8: Higher-Order Derivatives

· Take higher-order derivatives.

· Understand the notation of higher-order derivatives.

Section 9.9: Applications of the Derivative

· Marginal cost, revenue, and profit.

· Understand how to interpret the marginal cost, revenue, and profit.

Section 10.1: Relative Extremes, Curve Sketching

· Relative extremes.

· Constructing sign diagrams of y’ and understanding the bearing on y.

· Sign diagrams from algebraic equations.

· Sign diagrams from graphs.

· Graphs from sign diagrams of y and y’.

· Special critical values include cusps and horizontal points of inflection.

Section 10.2: Concavity

· Recognize concavity on a graph.

· Determine concavity using the second derivative.

· Constructing sign diagrams of y’’ and understanding the bearing on y.

· Sign diagrams from algebraic equations.

· Sign diagrams from graphs.

· Graphs from sign diagrams of y, y’, and y’’.

· Find the points of inflection

· Note – While useful, we have skipped over the second derivative test and have chosen to focus on the sign diagram of y’.

Section 10.3: Optimization in Business and Economics

· Finding absolute and relative extremes (check endpoints).

· Finding the average cost (what is the formula?).

Section 10.4: Applications of Extrema

· Geometric problems (draw a picture).

· Inventory cost models (formula?).

Section 10.5: Asymptotes

· Horizontal asymptotes.

· Vertical asymptotes.

Section 11.1: Derivatives of Logs

· The derivative of the natural log.

· The derivative of a log with an arbitrary base.

· The derivative of a log and the chain rule.

Section 11.2: Derivatives of Exponentials

· The derivative of the exponential function with base e.

· There derivative of an exponential with arbitrary base.

· The derivative of the exponential and the chain rule.

Section 11.5: Applications to Business

· The elasticity of demand (formula?).

· Note – We skipped section 11.3 on implicit differentiation.  As a result, I will only ask that you find the elasticity of equations solved for the quantity as a function of price.

· Interpreting elasticity (elastic, inelastic, unitary elastic).

· Elasticity and revenue.

· Taxation in a competitive market and the procedure outlined on page 854.

Section 12.1: The Indefinite Integral
· Antiderivatives and indefinite integrals
· The powers of x formula for antiderivatives

· The constant of integration (don’t forget it)

· Integration formulas (yellow box on p868)

· Finding the constant of integration using additional information about the antiderivative 
· Check your antiderivatives by taking the derivative

Section 12.2: The Power Rule
· The differential (p875)
· The power rule for integration

· Does the power rule always work?  If it fails, what are some alternative methods (p879)

· The power rule is the reverse of the chain rule

Section 12.3: Integrals of Logs and Exps
· Integrals of exponential functions
· Integrals of logarithmic functions (base e)

· Don’t forget the absolute value

Section 12.4: Applications of Indefinite Integrals
· Profit is usually maximized when: _________________________________
· Finding the cost, revenue, and profit functions given their marginal variants.  This includes using initial conditions to determine the constant of integration.

· Understand national consumption and savings and the relationship between.

Section 13.1: Area Under a Curve
· Using rectangles to approximate the area under a curve
· Find the width of each rectangle

· Determine the height of each rectangle

· Use left and right end points

· Use summation notation

· Sum formulas 1 – 4 (p926)
· Using limits and sums to find the exact sum

· Note – you will not be able to use the Fundamental Theorem of Calculus on this exam.  

Section 13.2: The Definite Integral and the Fundamental Theorem of Calculus
· The definition of the definite integral
· Question: What does the definite integral represent?

· The Fundamental Theorem of Calculus

· Question: Why is the FToC so much better than the definition of the definite integral?

Section 13.3: Area Between Two Curves
·  The area between two curves
· Find the points of intersection (if necessary).

· The Gini Coefficient and income distribution

· The average value of a function

Section 13.4: Applications of the Definite Integral
·  Continuous income streams
· Present value

· Future value

· Surplus (understand the picture and applications)

· Consumer

· Producer
Enjoy studying and I will see you on Wednesday.  Grades will be posted by the following Monday.
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