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The purpose of the Outcomes List is to give you a concrete summary of the material you 
should know, and the skills you should acquire, by the end of this course. As an overall 
summary, you should be able to do the following, after completing this course:  

 Given a function, integrate using the most appropriate technique.  
 Be able to solve physical problems such as work and volume calculations by 

identifying the relevant function and range, and integrating.  
 Model a system using information on the forces of change in that system: 

construct descriptive differential equations, and be able to find physically 
meaningful solutions.  

The Outcomes List will be updated for each exam. Homework problems from the book, 
as well as relevant examples from the text itself, are included as a study guide below.  

The following information is for reviewing for the material 
we have covered since Exam 3.   

7.3: Given a trigonometric integral, which includes powers of sine, cosine, tangent, and 
secant, be able to find its anti-derivative, particularly using reduction formulas and 
trigonometric identities for rewriting the integrand. 
 
In addition to reviewing assigned problems to 7.3, look at (all references to 7.3): 
 
Examples 2, 3, 4; Regular Problems 18, 30, 59, 60 
  
7.8: Given an improper integral, which either has an infinite interval of integration or an 
infinite discontinuity, be able to evaluate it using limiting processes.  Determine if such 
an integral converges or diverges. 
 
In addition to reviewing assigned problems to 7.8, look at (all references to 7.8): 
 
Example 2, Example 5; Regular Problems 12, 24, 48 
 
10.1: Be able to sketch a parametric curve by eliminating the parameter, and indicate the 
orientation of the curve.  Given a curve and an orientation, be able to find parametric 



equations that generate the curve.  Without eliminating the parameter, be able to find 
dy/dx and d2y/dx2 at a given point on a parametric curve. 
 
In addition to reviewing assigned problems to 10.1, look at (all references to 10.1): 
 
Regular Problems 10, 18, 46 
 
10.2: Be able to write curve equations in both polar and rectangular form, and be able to 
convert between them.  Know (i.e. memorize) the formulas for the basic shapes in polar 
coordinates: circles, lines, limacons, cardioids, rose curves, and spirals. 
 
In addition to reviewing assigned problems to 10.2, look at (all references to 10.2): 
 
Example 2; Quick Check Problems 2, 4(a, b, c, e, f, g); Regular Problem 10 
 
10.3: Be able to use polar formulas to compute the slope of the tangent line to a polar 
curve at a given point, the arc length of a polar curve, and the area enclosed by a polar 
curve or curves. 
 
In addition to reviewing assigned problems to 10.3, look at (all references to 10.3): 
 
Examples 1, 4, 9; Quick Check Problem 5; Regular Problems 19, 21, 36 . 
(Note: Regular Problems 19 and 21 are arc length problems; this was not covered in 
the assigned problems, but you are responsible for them). 
 

The preceding information is for reviewing for the material 
we have covered since Exam 3. 

The following information is for reviewing for the material 
of Exam 3.  

Exam 3 will cover material from chapters 7.5, 8.1, 8.2, and 8.4.  Chapter 7.5 is on 
integration of rational functions, with a large emphasis on the purely algebraic problem of 
decomposing a rational function into partial fractions.  Chapter 8 introduces differential 
equations, with the two main types discussed being first-order linear equations and first-
order separable equations.  The notions of general solution, specific solution with initial 
conditions, and integrating factors are discussed.  The examples discussed (which include 
setting up the differential equation, and then solving it) are various modeling problems, 
particularly mixing problems.  

7.5 Given a rational function p(x)/q(x) , be able to write down the correct partial fraction 
decomposition for the rational function.  In the simplest case (complete factorization of 
q(x) into distinct linear factors), be able to quickly compute the unknown coefficients in 
the partial fractions.  For more complicated situations, be able to write down the (linear) 



equations which determine the unknown coefficients.  Be able to do the integrations 
associated with the partial fractions.  Be able to recognize an improper rational function 
and perform a division to turn it into a proper rational function. 

In addition to reviewing homework problems assigned to 7.5, look at (all references to 
7.5): 

Examples 2, 3, 5; Quick Check Problems 4, 5; Regular Problem 18 

8.1 Given a function, be able to verify if it is or is not a solution to a differential equation.  
Given a word description of how some quantity changes in time along with the initial 
value of that quantity, be able to set-up and solve an initial-value problem that models the 
description. 

In addition to reviewing homework problems assigned to 8.1, look at (all references to 
8.1): 

Regular Problems 13, 30 

8.2 & 8.4 Given a first-order differential equation, be able to recognize it as separable or 
linear (or possibly both).  Be able to solve first-order separable equations by separating 
and integrating.  Be able to solve first order linear equations using the method of 
integrating factors.  Be able to solve initial-value problems for first-order separable or 
linear equations.  Know (i.e. memorize) the initial-value problems and solutions for both 
the exponential growth and exponential decay models, and be able to answer questions 
based on these models.  You do not need to memorize equations for other models (e.g. 
Logistic Model, Newton’s Law of Cooling), but be able to answer questions based on 
these models if you are given the equations.  Be able to set-up and solve mixing 
problems. 

In addition to reviewing homework problems assigned to 8.2, look at (all references to 
8.2): 

Examples 3, 4; Quick Check Problems 2, 3; Regular Problems 6, 35, 36(a) 

In addition to reviewing homework problems assigned to 8.4, look at (all references to 
8.4): 

Examples 2, 3; Quick Check Problem 2; Regular Problem 23 

The preceding information is for reviewing for the material 
of Exam 3. 



The following information is for reviewing for the material 
of Exam 2.  

Chapters 6 and 7. The material for Exam 2 covers a selection of applications and 
techniques from multiple chapters, chosen to lay the groundwork as quickly as possible 
for uses of calculus that arise in engineering, physics, economics, and similar settings.  

6.1 Find the area between the graphs of two functions over an interval of interest - 
construct an approximating Riemann sum and explain how it relates to the resulting 
definite integral. Find the area enclosed by two graphs which intersect.  

In addition to reviewing assigned problems from 6.1, look at (all references to section 
6.1):  

Example 2; Quick Check Problem 3; Regular Problems 4, 6, 14, 18  

6.2 Find the volume of a figure of known cross-sectional areas - construct an 
approximating Riemann sum and explain how it relates to the resulting definite integral.  
Use the method of disks and washers to find the volume of the solid of revolution of the 
graph of a function over an interval of interest, rotated about the x-axis, y-axis, or any 
other horizontal or vertical line.  Find the volume of the solid between two such rotated 
graphs.  

In addition to reviewing assigned problems from 6.2, look at (all references to section 
6.2):  

Examples 1, 3, 6; Quick Check Problem 1, 4; Regular Problems 10, 22, 43  

6.4 Find the arc length of a smooth curve in the plane described as a function of x, 
described as a function of y, or described parametrically. 

In addition to reviewing assigned problems from 6.4, look at (all references to section 
6.4):  

Quick Check Problem 4; Regular Problems 6, 28 

7.2 State the rule for integrating functions by parts. Suggest some useful guidelines for 
choosing substitutions to use this rule. Integrate products of functions, isolated 
logarithmic or inverse trigonometric functions, and similar integrands by parts.  

In addition to reviewing assigned problems from 7.2, look at (all references to section 
7.2):  

Examples 4, 7; Quick Check Problem 3; Regular Problems 12, 22, 28 



The preceding information is for reviewing for the material 
of Exam 2. 

The following information is for reviewing for the material 
of Exam 1.  

Chapter 5: The Integral. In this chapter we define the integral of a function and view it in 
several contexts: as the inverse of differentiation, as the area under a curve, and as an 
accumulation of changes in a quantity. We develop a set of techniques for integrating 
common functions.  

5.2 Relate integration and differentiation as operations on functions. Given a 
differentiation rule, construct the associated indefinite integration rule. Quickly integrate 
powers, polynomials, exponentials, trig functions, and inverse trig functions.  

In addition to reviewing assigned problems from 5.2, look at (all references to section 
5.2):  

Example 4; Quick check problem 2; Regular problems 6, 10, 36.  

5.3 Simplify a complicated integral to a known form by substitution of variables.  

In addition to reviewing assigned problems from 5.3, look at (all references to section 
5.3):  

Examples 10, 11; Quick check problem 2; Regular problems 24, 30, 48  

5.4 Understand and evaluate the summation notation    .  

State the summation operation's basic properties and some useful summations and limits 
of summations. Approximate the area under a curve as such a sum. Find the net signed 
area under a curve as a limit of such approximations. 

In addition to reviewing assigned problems from 5.4, look at (all references to section 
5.4):  

Examples 2, 4; Quick Check Problems 2, 3; Regular Problems 8, 50  

5.5 Given a function over an interval, construct the associated Riemann sum. Evaluate the 
definite integral of an integrable function over a given interval using geometry.  Describe 
some useful properties of the definite integral.  

In addition to reviewing assigned problems from 5.5, look at (all references to section 
5.5):  



Examples 1, 2; Quick Check Problems 2, 3; Regular Problems 6, 10, 18, 38  

5.6 Relate definite and indefinite integrals. State the Fundamental Theorem of Calculus 
(FTC).  Use one part of the FTC to evaluate definite integrals via antiderivatives.  Use 
another part of the FTC to compute derivatives of integrals. 

In addition to reviewing assigned problems from 5.6, look at (all references to section 
5.6):  

Examples 3, 7, 10; Regular Problems 22, 32, 60  

5.9 Explain the effect of substitution of variables (from 5.3) on definite integration. 
Evaluate definite integrals using this technique.  

In addition to reviewing assigned problems from 5.9, look at (all references to section 
5.9):  

Example 3; Quick Check Problem 2; Regular Problems 4, 10, 22, 36  

The preceding information is for reviewing for the material 
of Exam 1.  


