
Math 151: Calculus I

Format

· The exam will contain 15-20 problems and will last 1 hour and 50 minutes.

· 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.  If you do not bring an acceptable calculator, you may have to do without.
· There will be a no-calculator portion.
· You must be able to answer warm up questions and paraphrase mathematical quotes such as those found at: 

http://www-groups.dcs.st-andrews.ac.uk/~history/Quotations/Erdos.html
In Studying . . . (a 10-20 hours for the committed average student)
· One strategy for studying is as follows:

· Go thru your notes and make two lists:

· One list will include every theorem, formula, proof, and general graph that you feel important.

· The second list would include all important example problems, homework problems, and (of course exam) questions.

· With this class summary in hand, you can then make sure you understand/memorize all important facts.

· The review assignments in WebAssign are designed to help you review core material.

· You can also work thru the examples by way of reviewing for the test.  A couple strategies might be in order here:

· You could work backwards thru the material (most recent to oldest).

· You could choose problems to work at random so that you have to solve questions w/o necessarily knowing the exact context in which it was taught (e.g., section number).

· Another strategy would be to wait until the night prior to think about the final, realize there isn’t enough time to learn everything you need to know, and then just hope that you are only tested on the differentiation of polynomials.
· More generally, as a prepared student:

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

· You should be able to work every review question.
· You should be able to solve every exam question. 
· You should be able to recreate every proof/derivation done in class.
A Deal: Your final grade will be no lower than your (uncurved) Final Exam score.
Basic Content.

· The new material tested will be from 4.5, 4.7-9.  You have already been tested over the other material in the course.
· About a third of the exam will be based upon the new material and the remainder over previously tested content.
· 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 1/0 is undefined and that Dusty is presently 39 years of age.  

Common mistakes to be wary of

· Missing warm up exercises or failing to answer quote questions.

· Finding the derivative using the definition of the derivative.

· Confusing “=” and “=>”

· Remember that expressions are linked by “=” while equations are linked by “=>”

· Failing to recognize indeterminate forms when evaluating limits and/or not putting expressions into the form required if you intend to use l’Hospital’s rule.

· Determining end behavior (generally around asymptotes) when curve sketching.

· Finding the x and y when asked for points.

· Justifying that you have found a maximum or minimum when completing optimization exercises (use a sign diagram, check end points, or use the second derivative test).

· Failing to memorize basic formulas, definitions, or pictures.

	Course Objectives: The student will 

be able to …
	Exercises you can solve to demonstrate 

mastery of this objective:

	· Evaluate limits and determine the continuity of a function 

	__________ or __________ or __________

__________ or __________ or __________

	· Apply the definition of the derivative to calculate derivatives 

	__________ or __________ or __________

__________ or __________ or __________

	· Graph functions using calculus

	__________ or __________ 

	· Determine derivatives using the derivative formulas 

	__________ or __________ or __________

__________ or __________ or __________

	· Solve optimization, related rates, and other applications 

	__________ or __________ or __________

	· Find elementary antiderivatives


	__________ or __________ or __________




A Summary of the Topics.  

Section 2.1: The Tangent and Velocity Problems
· Numerical secants and tangents.

· Average and instantaneous rates of change.

· Velocity and the instantaneous rate of change.

Section 2.2: The Limit of a Function

· The definition of the limit.

· Guessing limits numerically.

· Graphical limits.

· One sided limits.

· Infinite limits.


Section 2.3: The Limit Laws

· You don’t need to memorize the limit laws.

· You do need to be able to apply the limit laws if the question explicitly requires it.

· The Squeeze Theorem. (memorize)
Section 2.4: The Precise Definition of the Limit

· You had better know the definition verbatim. (memorize)
· You must be able to prove a linear limit using the definition.

Section 2.5: Continuity

· You must know the definition of continuity.  (memorize)
· You must be able to apply the definition to graphical and analytic questions.

· You should know how to take advantage of continuity to evaluate limits when it is appropriate.

· I will not make a big deal of limits over the composition of functions.

· You must know and be able to apply the Intermediate Value Theorem. (memorize)
Section 2.6: Limits at Infinity

· You must be able to find limits at infinity.

· You don’t need the precise definition.


Section 2.7: Derivatives and Rates of Change

· You must be able to calculate the derivative at a point.

· You must be able to find the equation of tangent lines.

· You must be able to find the instantaneous rate of change (velocity) of a particle.

Section 2.8: The Derivative

· You must be able to find derivatives using the definition.

· You must be able to sketch the derivative given a graph.

· You gotta know derivative notations.

· You must be able to find higher order derivatives.

Section 3.1 - 4: Derivatives
· You must be able to take derivatives of:

· algebraic functions

· exponential functions (base e and otherwise)

· trigonometric functions

· inverse trig functions

· logarithmic functions (general logs and the natural log)

· You must be able to find higher order derivatives.

· Derivative rules and properties

· Sums and differences

· products and quotients 
· compositions using the chain rule

· You gotta be able to combine the various methods in a single example.

Section 3.5: Implicit Differentiation

· You need to know when implicit differentiation is appropriate.

· You need to know how to apply the method of implicit differentiation.
· Sometimes we use implicit differentiation to differentiate an expression of x.  Here the first step is to write “y = expression.”  One example is when we derived the formulas for the derivatives of inverse trig functions.


Section 3.6: Logarithmic Differentiation

· You gotta be able to take the derivative of equations where both base and exponent vary.

· Sometimes we use log differentiation to differentiate an expression of x.  Here the first step is to write “y = expression.”

Section 3.9: Related Rates

· The process

· Draw a picture

· Label it well (including the variables).

· The equation that relates the variables

· The rate(s) we know

· The rate we want

· Solve it using implicit differentiation

· Only then, substitute in specific values to evaluate for the needed rate

· Answer the question using a complete sentence
Section 3.10: Linear Approximations and Differentials

· You must be able to find the linear approximation to a function at a point.

· dy = approximate change in y
· 
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 = the exact change in y
· You must be able to use differentials to answer application questions.

Sections 3.7, 8, and 3.11: These sections were not covered in this course.

Section 4.1: Max and Min Values

· Absolute and local extremes.

· Local extremes can’t take place at end points

· The Extreme Value Theorem (memorize).

· Fermat’s Theorem (the concept … you don’t have to memorize this).

· The definition of a critical point

Section 4.2: The MVT

· Know Rolle’s Theorem

· The Mean Value Theorem (memorize)
Section 4.3 and 4.5: Curve Sketching

· The basic process:

· Domain

· Intercepts

· Symmetry

· Asymptotes

· First derivative sign diagram to determine intervals of increase or decrease as well as local max and min values.

· Second derivative sign diagram to determine concavity and points of inflection.

· Find special y-values.

· Sketch the curve.

· You must be able to construct sign diagrams and use them to sketch graphs.

· You must be able to verify local extremes using the first derivative test and/or the second derivative test.  You can do this simply by constructing the sign diagrams.

· Potential question: The sign diagram for the original function (for example f ) when curve sketching is not required … but it is recommended when it is possible.
Section 4.4: Indeterminate Forms and l’Hospital’s Rule

· Know all seven of the indeterminate forms


	_____
	_____
	_____
	_____
	_____
	_____
	_____


· Know l’Hospital’s Rule and how/when to apply it
· Know how to transform indeterminate forms so you can use l’Hospital’s Rule

Section 4.7: Optimization

· The process:

· Draw a picture and/or define your variables.

· Set up an equation.

· Take the derivative
· Optimize making sure to verify that you have found a max/min.  The usually requires a sign diagram or second derivative test.

· Reread the question and make sure to answer it in a complete English sentence.

· Read questions carefully.
Section 4.8: Newton’s Method

· Know the picture and formula
· Be able to apply Newton’s method given a specific initial guess and/or if you need to come up with your own guess.

· Set up the question in the form 
[image: image2.wmf](

)

0

fx

=


· Let 
[image: image3.wmf](

)

1

yfx

=

 and 
[image: image4.wmf](

)

2'

yfx

=


· Set the initial guess: 
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· Calculate subsequent approximations: 
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· Recognize when you might need to use Newton’s method (key word: approximate).

Section 4.9: Antiderivatives

· Find general antiderivatives.
· Find specific antiderivatives.
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