
Math 121 Calculus 1 Fall 2008 
Outcomes List for Exam 3 

 
This outcomes list summarizes what skills and knowledge you should have reviewed 
and/or acquired so far this quarter, and what sort of problems to expect on Exam 2.  The 
problems here are representative, although we do not guarantee that the problems on the 
exam will look exactly like the ones here.  Most are from homework problems assigned 
so far and some are extra problems from the book.  You should, of course, also review 
the problems assigned on the syllabus. 
 
Exam 3 will cover sections 3.6, 3.7, 4.1, 4.2, 4.3.  Section 3.8 will *NOT* 
be covered on Exam 3.   
 
Material from Chapter 3: 
 
3.6 Use the chain rule to differentiate compositions of functions. (3.6:  11, 29, 51, 62) 
 
3.7 Solve related rates problems: given a system of interacting quantities and knowledge 
of how one is changing, relate the quantities and determine how another quantity in the 
system is changing. (3.7:  7, 25, 31, 37) 
 
 
Material from Chapter 4: Derivatives of Transcendental Functions.  In this chapter 
we calculate derivatives for some trickier functions, and use our wider array of tools 
to round out our array of techniques. 
 

4.1 Use implicit differentiation to determine 
dx
dy  when x and y are related implicitly, 

without explicitly solving for y. (4.1:  13, 24, 29) 
 
4.2 Differentiate functions )(log xb , in particular )ln(x .  (4.2:  13, 15, 30, 37) 
 
4.3 Given an invertible function f, calculate the derivative of )(1 xf −  using the inverse 
function derivative formula.   Use the ideas of these three sections to differentiate 
exponential functions and, especially, the inverse trigonometric functions.  (4.3: 17, 
18,27,43,61) 
 
 
The material listed above is for review for Exam 3. 
 
 
 
 



The following material is for review for Exam 2: 
 
Chapter 3: The Derivative.  The first tool of calculus is the derivative.  In this chapter 
we define it, find it for various simple functions and combinations of these, and 
develop a toolkit for taking more complicated derivatives.  Near the end, we apply 
these tools to some model situations. 
 
3.1 Define the tangent line to a function f at a point on its graph.  Describe it 
geometrically, in terms of its direction and shape, and numerically, in terms of its slope 
and value in the vicinity of that point.  Relate these to the analogous quantities for f.  
Give the slope of such a tangent line a physical meaning in terms of velocity of a particle 
or rate of change of a modeled quantity.  (3.1: 13,15) 
 
3.2 State, with rigorous accuracy, the fundamental definition of the derivative for a 
function f at a point x=c.  Use this definition to find derivatives of particular functions at 
given points in the domain of f.  Similarly, use the definition to calculate derivatives as a 
function of values of x ranging over the entire domain.  Relate the construction of this 
concept to the tangent line viewed as a limit, with particular regard to the slope of that 
tangent line.  Determine whether a function is differentiable at a given point.  Relate 
differentiability and continuity.  (3.2: 15, 29, 44) 
 
3.3 Give the derivative of x^n for any real n.  Relate differentiation to real linear 
combinations of functions: sums, differences, and constant multiples.  Define and 
calculate higher-order derivatives. (3.3:  11,13,29, 43, 52) 
 
3.4 State and use the product and quotient rules for differentiation. (3.4:  11,23, 26, 29) 
 
3.5 Give the derivative of any trigonometric function.  Be able to derive these results 
using the limits discussed earlier, in combination with the limit rules and several 
trigonometric identities.  (3.5: 13,17,29, 33) 
 
The above material is review for Exam 2. 
 
 
Exam 1 will cover sections 1.1, 1.3, 1.5, 1.6, Appendix A, 2.1, 2.2, 2.3, 
2.5, 2.6 
 
Chapter 1: Pre-calculus fundamentals.  In this chapter we quickly review the 
knowledge we expect students to have as we approach the rest of the course. 
 
1.1 Define functions and determine when a relation among quantities constitutes a 
function, i.e., by the vertical line test.  Given a function, determine its domain and range. 
(1.1: 19,21,31,32,33) 
 



1.3 Define operations on functions, such as addition of functions, multiplication, and 
composition. Be able to find the domain of a composition.  In addition to the homework 
problems, look at problems 1.3:  36, 38. 
 
 
1.5 Given a function, determine whether it has an inverse and, if so, what this inverse is.  
Apply all the objectives above to such inverses.  Relate the graph of a function and its 
inverse.  Note particularly the important inverse trigonometric functions; apply the 
triangle method to evaluate such functions. (1.5: 8,24,30,38)  In addition, see if you 
understand the derivation of equations (14) and (15) from this section. 
 
1.6 Define the number e and give its approximate value.  Describe what is meant by 
exponential growth or decay, and relate these to exponential functions b^x and b^{-x}.  
Relate exponentiation to logarithms, especially the natural log.  State and use the basic 
properties of exponents and logs that are useful for calculation. (1.6: 11,17,21,23,33,34) 
 
Appendix A.  You should know the definition of the auxiliary functions sec, cosec, tan, 
and cotan, in terms of sin and cos.  You should know, and be able to use, the basic trig 
identity 1)(cos)(sin 22 =+ xx , as well as the sin and cos addition formulas.  You should 

know the sin and cos of the standard angles 
2

,
3

,
4

,
6

ππππ , as well as related angles in the 

different quadrants. 
 
Chapter 2: The Limit.  The limit is the basic object defining calculus. In this chapter 
we define the limit and develop techniques for finding limits of various functions. 
 
2.1 Calculate the limit of a function f of a variable x, as x approaches some finite value c.  
Determine when such a limit does not exist, as a one-sided or two-sided limit.  In either 
case, describe the behavior of f in the vicinity of such a point.  Include an understanding 
of what is meant by increase or decrease without bound in the vicinity of such a point, or 
a vertical asymptote. (2.1: 5,6) 
 
2.2 Discuss how the limit interacts with basic arithmetic operations such as addition, 
multiplication, and division.  Take limits of functions involving especially quotients or 
radicals; define some indeterminate forms. (2.2 : 7,11,31,37) 
 
2.3 Determine whether a function f has a limit as x approaches positive or negative 
infinity, that is, its end behavior.  If it does, give the value and relate to the existence of a 
horizontal asymptote.  If not, determine whether the function increases or decreases 
without bound.  Apply specifically to quotients of polynomials. (2.3: 26, 28, 50, 55) 
 
2.5 Define continuity of a function f, at a point and over an interval. Determine where a 
given function is continuous or discontinuous.  State the Intermediate Value Theorem, 
and use it, for example, to show  roots exist.  (2.5: 27,29, 41) 
 



2.6 Decribe the continuity properties of the trigonometric and inverse trigonometric 
functions.  Use the Squeeze Theorem to evaluate limits of some such functions.  Be 

familiar with frequently-used limit behaviors such as the ratios
x
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x
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)cos(1
x

x−  . (2.6: 35, 41, 43, 47) 

 


