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PART I: BACKGROUND 

 

Title:  Introduction to Partial Derivatives in a Business Calculus Course. 

 

Authors: Erick Hofacker, Ioana Ghenciu, Don Leake, Alexandru Tupan (UW – River Falls) 

 

Contact:  Erick Hofacker (erick.b.hofacker@uwrf.edu) 

 

Discipline or Field:  Mathematics. 

 

Date:  March 2, 2009. 

 

Course Name:  Business Calculus for Business and Social Science  

 

Course Description:  

This course is the common three-credit freshman-level calculus course required of business and some social 

science majors.  It is designed to provide a foundation in those topics of calculus that are relevant to students in 

managerial, life and social sciences.  Beginning with the study of functions, the course progresses through single 

and some multivariable calculus. College Algebra is a prerequisite.  Class size generally ranges from 30 – 40.  The 

lesson works best in a 75 – minute, computer – lab classroom, but can be modified to fit the typical 50 minute class 

taught in a lecture hall with demonstration computer having internet access.  The students in the class must have 

calculators with CAS ability (TI-89 or equivalent). This lesson comes toward the very end of the course. 

 

Executive Summary:  

This introductory lesson to partial derivatives to a class of business and social science majors focuses on 

conceptual understanding in several different ways.  It opens with a couple of questions on car loans aimed at 

assessing the experience and intuition of the class concerning changes in multivariable functions. Then with the 

help of a computer applet borrowed from MIT the lesson introduces the concept of partial derivatives through its 

geometrical meaning.  TI-89 calculators provide a way for students to easily compute partial derivatives 

algebraically for a simple polynomial function. Through these two technological tools students explore the 

relationship between the 3-D graph of a two-variable function and its partials.  The 75 minute lesson ends with a 

couple of partial derivative applications from the fields of business and economics. 



The lesson is based on a laboratory/guided discovery approach.  Technology is used as a tool for exploration.  The 

learning activities were ordered to achieve understanding first geometrically, then algebraically, and finally through 

application.  Lower-level computational skills were placed in support of higher-level conceptual understanding.  

Some later questions were directed toward giving students the opportunity to discover connections with previously-

learned material.  The application portion of the lesson is designed to help students see connections between the 

mathematics curriculum and other disciplines. 

This lesson study reinforced the notion that discovery learning, supported by technology that helps students 

visualize and compute, is very helpful in the introduction of a conceptually difficult topic such as partial derivatives.  

The lesson also highlighted the importance of constant and immediate assessment in the classroom.  The gulf 

between an instructor‟s perception of student understanding and what is actually the case can be tremendously 

broad, especially toward the end of a long semester.  A third revelation is that usually simpler is better.  It is 

preferable to focus on understanding a few concepts well in the classroom.  Finally, the importance of personal 

contact, student–to-student or student–to–teacher, cannot be overemphasized.  While working in a computer lab, 

the information is right there in the face of the student on the computer screen.  In a lengthy classroom or lecture 

hall, it is far too easy for the weaker student to disengage.  In addition every learning environment needs to provide 

a way for instructors to get within every student‟s “sphere of learning.”.  Students that are not easily accessed in the 

classroom, whether in the back of a long classroom or against the wall in a computer lab are in danger of being 

lost.  

 

 

 

 



 

PART II: THE LESSON 

How to Teach the Lesson 

Clicker Questions (10 min.) 

The lesson began with a launch into partial derivatives by giving students a real-life situation which dealt with a 

multi-variable relationship.  Students were asked to decide how one variable would change based on the change of 

a second, while holding a third variable constant. 

 

Students were asked to vote using a personal response system, or clickers.  Students used these throughout the 

semester, so they were used to this type of an activity.  They were first asked to vote individually without discussing 

it with anyone else.  Between the two classes the lesson was taught in, 38% of the students answered the question 

correct the first time.  After conducting a short discussion with their peers and revoting, 42% of the students were 

able to answer the question correctly.  It was clear from the beginning that the students struggled with the idea of 

holding a variable constant while commenting on the relationship between the other two changing variables in a 

real-life situation.  A follow up question was asked    

 

Partial Derivative Applet (10 min.) 

 

The student worksheet contains sufficient instruction for the student to explore the MIT applet.  Many will get it on 

their own.  It is suggested that the students work in teams of two, so that peer trouble-shooting can be done.  The 

instructor‟s main purpose in this segment is to demonstrate the applet and help troubleshoot.  

 

The applet is perfect for student exploration. A common problem observed in teaching the lesson is the tendency 

for students to rotate the graph of the function on the right of the screen.  Some even manage to turn it upside 

down.  When this is done the student does not see the relation between the 3-D graph and the xy slices and the 

contour plot.  The instructor should repeat several times DO NOT CLICK ON THE 3-D GRAPH to prevent this 

problem.  When it occurs, go to the Show option in the upper left hand corner, drag down the menu, select the input 

option and click on Plot to reset the graph that has been rotated.  Other steps will then need to be repeated.  

 

It is important that students know that the x-slice is created by holding the y variable constant.  A simple question 

like “Which variable remains constant for the points in the x-slice?” helps later in understanding the computation of 

the partial derivative with respect to x.  The same can be said of the y-slice. 

 

Do not rush this segment.  A thorough understanding by the student of how the applet works and what information 

it contains will save time later. 

 

1) Geometric interpretation of partial derivatives. (10 min.) 

 



The point (1,1) was chosen because the tangent slopes are easy to estimate from the slice graphs.  The students 

should be told not too obsessive about moving the pink dot right on the point (a .02 error in each coordinate is 

acceptable).   

 

Our students had been working with the TI-89 all semester so computing the partial derivatives was not too much of 

a problem.  Many students will type in xy and not x*y in the function. The TI-89 will interpret xy as a variable name 

and not give the proper derivative formula.  Since the students will not have had any experience in algebraically 

computing partial derivatives, they will be unaware of the mistake unless their partner enters the formula correctly.  

This is a good point at which to pause the class, compare answers, and figure out why some are different. 

Alternatively, the instructor could simply warn the students repeatedly that they need to type x*y for xy. 

 

2) Relative maximum. (5 min.) 

 

The major point of this section is to get students to see the analogy between partial derivatives and single 

derivatives with respect to optimization problems (part c).  Again students should be warned not to obsess about 

moving the pink dot precisely to (.33,.67). 

 

3) Saddlepoint (5 min.) 

 

This section provides a nice contrast to the previous one.  A good question for students who have finished this 

section is ”Can you give me the example of a simple function of a single variable which has a critical point that is 

neither a relative (local) maximum or minimum?”  In this section the students are finally allowed to rotate the 3-D 

graph. 

 

4) Steepest portions of the graph. (5 min.) 

 

This section can be skipped if time is running short.  At least ten minutes should be left for the students to complete 

the next section.  Students should be exploring regions of the contour plot near (0,2) and (2,0) where the contour 

lines are tightly bunched. 

 

5) Another multi-variable function (5 min.) 

 

Students are able to choose a different function than the one focused on during the opening of the lab activity.  This 

section of the lesson would be student self-directed, as they would answer similar questions about the partial 

derivatives of the new function.  If time permits, students should share their results in small groups, thus students 

would see multiple examples of different multi-variable functions. 

 



This is the culminating section of a 50-minute class. 

 

6) Profit problem (10 min.) 

This is a problem that will test students‟ working knowledge of partial derivatives given in a contextual setting. The 

solution can be given in two ways: 1) by a direct computation using the power rule, or 2) by using a calculator. In 

the latter case, students would need to remember how they display partial derivatives on a TI-89 calculator.  After 

the students create the derivative function, they are asked to evaluate it for a given set of inputs.  Students then 

interpret the meaning of the partial derivative and its results, based on the contextual situation given to them. 

 

7) Substitute and complementary problem. (10 – 15 min) 

This is a problem to test students‟ understanding of the concepts of „substitute and complementary commodities‟. It 

consists of a table with a selection of examples of commodities. Students are asked to fill in blanks with 

commodities that are substitute or complementary to the ones listed in the table. They will complete the problems 

based on their working knowledge of the relationship between common sets of commodities.  Once they are done 

with the table, students are asked to create a set of partial derivatives to confirm whether the commodities are 

substitue or complementary.  Thus connecting their real-world understanding of the commodities to the 

mathematical interpretation of their partial derivatives. 

 

Student Learning Goals 

The goal of this lesson is for students to have a fundamental understanding of the partial derivative.  Specifically, 

they should: 

 

a) Know that the partial derivative can be interpreted geometrically as the slope of a tangent line to slice of the 

3-D graph of a function z = f(x,y). 

b) Be able to compute the partial derivative of two-variable polynomial functions by looking at the graph of a 

slice of the function, by algebraic computation, and with a TI-89 calculator. 

c) Understand that extrema for the differentiable function occur at points where the partial derivative vanishes, 

but this is not a sufficient condition. 

d) Understand better the relation between the contour map and the 3-D graph of z = f(x,y). 

e) Know how the partial derivative can be used in a business or economics setting to solve problems. 

 

Provide background on why you chose the lesson topic and your student learning goals. 

 

The Economics Department at UW – River Falls requested that we reexamine the curriculum of the Calculus for 

Business & Social Sciences course in order to accommodate more material on multivariable functions.  The 

revision of the course curriculum was approved by other client departments.  The lesson study team selected this 

topic since a good understanding of partial derivatives was fundamental to a new emphasis in the course.  



 

How the Lesson is Intended to Work 

The lesson is based on a laboratory/guided discovery approach.  Technology is used as a tool for exploration.  The 

learning activities were ordered to achieve understanding first geometrically, then algebraically, and finally through 

application.  Lower-level computational skills were placed in support of higher-level conceptual understanding.  

Some later questions were directed toward giving students the opportunity to discover connections with previously-

learned material.  The application portion of the lesson is designed to help students see connections between the 

mathematics curriculum and other disciplines.



 

PART III: THE STUDY 

Approach 

 

One or two members of the team were able to observe each lesson which was taught by another member of the 

team.  When the lesson was taught in the spring of 2008, worksheets on the algebraic computation of partial 

derivatives were collected as well as ones on the substitute and complementary commodities segment.  The poor 

results of this feedback spurred a revision of the lesson to include worksheets that involved assessments for all 

aspects of the lesson in the fall 2008 lesson. These were collected at the next class meeting.  

Student lab worksheets were collected after the completion of the lab.  An analysis of the worksheets showed that 

student were able to complete the activities at a successful rate.  Over 90% of the students scored 10 out of 10 

points on the assignment.  The lowest score was 8 out of 10 for those that completed the assignment.. 

Students completed three questions on an exam that was administered two weeks after the lesson study was 

conducted.   

The first question focused on the concept in the clicker section of the lesson.  After analyzing the results, students 

still had great difficulty being able to relate to a multi-variable real-world situation where two variables were 

changing and a third was held constant.  Over 50% (28 out of 57) of the students ended up scoring 5 or less on a 

10 point scale.  Average result for this question was 5.05.   

The second question on the exam related to the table portion of the lesson, and asked students to be able to 

explain whether two commodities were substitute or complementary.  Student were successful at this, and most 

were able to provide a mathematical justification with their reasoning.  Over 50% (30 out of 57) of the students 

ended up scoring 7 or higher on a 8 point scale.  Average result for this question was a 6.33.   

The third question on the exam related to the profit problem covered in the lesson.  Students showed an ability to 

create partial derivatives and evaluate them, but some still struggled with their ability to interpret the results of the 

partial derivative told them about the real-world situation.  Over 38% (22 out of 57) of the students ended up scoring 

10 or higher on a 14 point scale.  Average result for this question was a 9.82.   

 

Describe the procedure for observing the lesson, indicate who observed, what they observed, how they recorded 

observations, etc. 

Observers took notes on class activity the first and second time the lesson was taught.  Video recordings were 

made of the fall lesson over two separate class periods.  The primary focus of the observations was student activity 

during the lesson.  The video captures students working together and communicating with each other about the 

mathematics concepts covered in the lab exercise.   

 

Findings 

The fall lesson had several advantages over the previous spring lesson. The initial teaching of the lesson showed 

the team that the use of technology loses quite a bit of effectiveness when demonstrated and viewed from the 

distance of the back row of a long classroom.  By switching to a computer laboratory environment the students 

were forced to be more engaged and as a result seemed as a whole to understand the concept of the partial 

derivative better.  The laboratory also provided the students the opportunity to learn somewhat at their own pace.  

Secondly, the team discovered that it had planned to cover too much material in the first lesson.  Adjustments were 



made in the second teaching so that some natural early stopping points were built into the lesson.  In the original 

lesson, two computer applets were used to illustrate the geometric interpretation of partial derivatives.  The team 

simplified the second lesson to the use of only one of the previously used applets.  Two problems on substitute and 

complimentary commodities in the first teaching of the lesson were also reduced to one in the second teaching.  

Thirdly, grouping students in pairs was added in the second teaching of the lesson.  Work with multivariable 

functions is difficult enough for first-year students.  Having a partner help with understanding and be a first source 

of feedback seemed to help.  

 

Discussion 

This lesson study reinforced the notion that discovery learning, supported by technology that helps students 

visualize and compute, is very helpful in the introduction of a conceptually difficult topic such as partial derivatives.  

Of course the use of any technology brings a certain amount of learning curve expense that needs to be weighed 

against gains made in student understanding.  The lesson also highlighted the importance of constant and 

immediate assessment in the classroom.  The gulf between an instructor‟s perception of student understanding and 

what is actually the case can be tremendously broad, especially toward the end of a long semester.  A third 

revelation is that usually simpler is better.  It is preferable to focus on understanding a few concepts well in the 

classroom.  Perhaps related but tangential material can be mastered by students who have a solid conceptual 

foundation on which to build.  Finally, the importance of personal contact, student–to-student or student–to–

teacher, cannot be overemphasized.  A qualitative model of the strength of student engagement in the lesson as a 

function of distance from where the teaching “action” is occurring would lie along the lines of inversely proportional.  

While working in a computer lab, the information is right there in the face of the student on the computer screen.  In 

a lengthy classroom or lecture hall, it is far too easy for the weaker student to disengage.  In addition every learning 

environment needs to provide a way for instructors to get within every student‟s “sphere of learning.”.  Students that 

are not easily accessed in the classroom, whether in the back of a long classroom or against the wall in a computer 

lab are in danger of being lost.  

 

Recommend any further revisions to the lesson and discuss any remaining questions or concerns. 

It was insightful to see at the beginning of the lesson how much trouble students had with the real-life situation of 

keeping a variable constant, while discussing how two other variables changed.  In the future we would focus more 

effort on this to make sure students can conceptualize the idea in words, before asking them to extend it to a 

geometric and algebraic representation.  It would be interesting in the future to have an earlier lesson which looks 

at multiple real-life situations, using personal response systems, to make sure students have a conceptual 

understanding of the situation.  Calculus symbols pertaining to partial derivatives could be slowly introduced into 

the conversation.  This would allow for a natural transition into the work that was completed in the lab activity using 

the java applet. 

We have enough material to extend this lesson in the future to a unit on multivariable functions that is at least a 

week (150 minutes) long. 
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APPENDIX 

 

Lab Activity 

Partial Derivative Applet 

Go to the website:  www-math.mit.edu/18.02/applets/FunctionsTwoVariables.html   (I would suggest using the 

Firefox browser.)  This site provides a good introduction to the definition of the x and y partial derivatives.   It 

comes from MIT.  Once you get to the site you will see a multi-variable function and its 3-dimensional graph.  

Notice how the function has two inputs.  The 3-D graph is of the function  z = f(x,y) = x3  – 3x2 + x + y + xy  – y2 

(expanded out from the form shown on the applet).   

Go to the upper left-hand corner of the applet and pull down the menu under the Show option.  Click on “Level 

Curves”.  Notice you will see a two dimensional representation (called a contour map) of the 3-D graph.  Move the 

z slider bar to change the output for the function.  Notice how the slice of the 3-D graph is represented on the two 

dimensional representation, contour map by the level curves. 

Now go back to the upper left-hand corner of the applet and pull down the menu under the Show option.  Click on 

“Partial Derivatives”.  You will again see the contour map at the bottom left side of the screen, but you will also 

see two additional graphs above.  These graphs are two dimensional slices of the 3-D graph, the x-slice & the y-

slice.  Notice each graph in the slice has a tangent line (red & green respectively).     

You can move a point around the graph by moving the pink dot on the contour map with your mouse.  Try moving 

the dot only in a horizontal direction.  Notice the x-slice (yellow graph) doesn’t change.  Now move the dot only in 

a vertical direction.  Notice the y-slice (turquoise graph) doesn’t change.    

1) Geometric interpretation of partial derivatives. 

Move the pink dot on the level curve plot as close to the point (1,1) as possible. [Note: coordinates of the pink dot 

are given under the 3-D graph of the function, also in pink print.] 

a) Estimate the slope of the tangent line shown in the x-slice window. ________ 

http://www-math.mit.edu/18.02/applets/FunctionsTwoVariables.html


b) Estimate the slope of the tangent line shown in the y-slice window._________ 

Check your estimates with the actual values given under the 3-D graph as df/dx (red) and df/dy (green) 

respectively. 

Now let’s use the TI-89 to symbolically create the partial derivative of f with respect to x.  The TI command is 

derivative(expression,variable). 

df/dx = ______________________________________.  When evaluated at (1,1) the partial derivative of f with 

respect to x should give you the slope of the tangent line to the x-slice curve (y  is held constant at the value of 1 

to create this curve).  Check by evaluating the derivative at x = 1, y = 1. 

df/dx(1, 1) =  

 

Now create the partial derivative of f with respect to y. 

 df/dy = ____________________________________.  When evaluated at (1,1) the partial derivative of f with 

respect to y should give you the slope of the tangent line to the y-slice curve (_______ is held constant at the 

value of _______ to create this curve).  Check by evaluating this derivative at x = 1, y = 1. 

df/dy(1, 1) =  

 

2) Relative maximum. 

It is hard to see graphically, that the function z = f(x,y) has a peak (max) point at (1/3,2/3).  In this section we will 

develop how to use partial derivatives to final relative maximum/minimum points on a 3-D graph.   

Move the pink dot on the level curve to the point (1/3,2/3). 

a) What are the values of df/dx = __________ and df/dy = _________ at this relative maximum? 

b) Verify that the formulas for the partial derivatives given in the part 1) give the correct values at the point 

(1/3,2/3). 

df/dx(1/3, 2/3) = __________________________ 

df/dy(1/3, 2/3) = __________________________ 

c) What result regarding a function of a single variable y = f(x) is analogous to your observations in parts a) 

and b)? 

 

 

 

 



3) Saddle point. 

Now move the pink dot on the level curve to the point (1.5, 1.25). 

a) What are the values of df/dx = _________ and df/dy = __________ at this point? 

b) Verify that the formulas for the partial derivatives given in part a) give the correct values at the point (1.5, 

1.25). 

df/dx(1.5, 1.25) = __________________________ 

df/dy(1.5, 1.25) = __________________________ 

c) Does a relative maximum or minimum occur at (1.5,1.25)? Explain your answer.  Click on the 3-D graph 

with the mouse so you can look at the graph from different views. 

 

 

4) Steepest portions of the graph. 

Now move the pink dot around the contour map to observe changes in the values of df/dx (red) and df/dy 

(green) to answer the following questions. 

a) Where on the graph does the function change the most rapidly with respect to x?  (___,___) 

b) Where on the graph does the function change the most rapidly with respect to y? (___,___) 

c) What do the contour lines look like at these points in the graph? 

 

 

5) Another Multi-Variable Function. 

Click on refresh graph and select a different function from the options given in the pull-down menu by the 

function formula (Choose any of them except the one with sin in it).  Compute formulas (try without 

calculator at first) df/dx and df/dy and verify that these formulas give the slopes of tangent lines to x-

slices and y-slices respectively at different points. 

f(x,y) = ______________________________          

df/dx = ______________________________   df/dy = __________________________ 

At (___,____) f(x,y) = ______        df/dx = ______  df/dy = ______ 

At (___,____) f(x,y) = ______        df/dx = ______  df/dy = ______ 

 



 Now that we have explored multi-variable functions and partial derivatives using the applet and the TI – 

89, we will move on to a real-life situation.  Try computing the partial derivatives without your TI-89 in this 

problem.  Use the information you gained from using your TI-89 in the earlier problems.  

     6)  Profit Problem. 

 

The monthly profit (in dollars) of Bond and Barker Department Store depends on the level of inventory x (in 

thousands of dollars) and the floor space y (in thousands of square feet) available for display of the merchandise 

as given by the model 2 2( , ) 0.02 15 39 25 20,000P x y x y xy x y       . 

 

a) Compute 
P

x




 =  

b) Compute 
P

y




= 

c) Evaluate 
P

x




(4000, 150) =  

d) Interpret the meaning of part c. 

e) Evaluate 
P

y




(5000, 150) =  

f) Interpret the meaning of part e. 

 

 

 

 

 

 

 

 

Substitute and Complementary Commodities 

Substitute (competitive) commodities.  An increase in the demand for one commodity results in a decrease in the 

demand for the other commodity.  Example of substitute commodities:  coffee and tea. 



 

Complementary commodities.  An increase in the demand for one commodity results in an increase in the 

demand for the other commodity.  Example of complementary commodities:  automobiles and tires. 

 

A criterion.  Consider two commodities A and B.  Let the functions f(p, q) and g(p, q) stand for the quantities 

demanded of each respective commodity, where p and q are the respective unit prices.  

 

We decide whether these commodities are substitute or complementary by the following criteria: 

  A and B are substitute commodities if: 

  0
f

q





   and     0

g

p





  

  A and B are complementary commodities if: 

  0
f

q





   and     0

g

p





  

 

 

Use the information on this page along with your real-life knowledge of commodities to fill out the table on the 

following page, and answer question #7. 

 

 

 

 

 

 

 

 

 



   

   

 

 

 

 

 

     7)  Substitute and Complementary Commodities Problem. 

           In a survey conducted by Home Entertainment magazine, it was determined that the demand equation for 

VCRs is given by the model 2( , ) 10,000 10 0.2f p q p q   measured in units per week and the demand 



equation for DVD players is given by the model 2( , ) 5,000 0.8 20g p q p q   also measured in units per week.  

Variables p and q denote the unit prices (in dollars) for the VCRs and DVD players, respectively. 

 

a)   Based on your own knowledge, decide whether or not these two products are substitute or 

complementary commodities. 

 

 

 

b)  Now use partial derivatives to confirm your answer in part a. 

 

 

Clicker Questions 

 

1)  The total amount T, of dollars a buyer pays for an automobile is a multi-variable function of the down 

payment, P, and the interest rate, r, of the loan balance.  If the interest rate is held constant, is T an increasing or 

decreasing function of P? 

a) Increasing 

b) Decreasing 

c) T does not change 

 

2)  The total amount T, of dollars a buyer pays for an automobile is a multi-variable function of the down 

payment, P, and the interest rate, r, of the loan balance.  If the down payment is held constant, is T an increasing 

or decreasing function of r? 

a) Increasing 

b) Decreasing 

c) T does not change 

 

 

Additional Problems 

(Hughes-Hallet, 2006).  Airline Revenue Problem:  An airline’s revenue can be modeled as a function of the 

number of full price tickets x, and the number of discount tickets, y, sold, by the function ( , ) 350 200R x y x y  . 



 

 a)  Find the rate of change of revenue, as y increases and x stays fixed. 

b)  Find the rate of change of revenue, as x increases and y stays fixed. 

 

(Waner & Constenoble, 2007).  Marginal Cost Problem:  The weekly cost (in dollars) to manufacture x cars and y 

trucks is modeled by the function ( , ) 240,000 6000 4000 20C x y x y xy    . 

 

a) Calculate and interpret 
C

x




. 

b) Calculate and interpret 
C

y




. 

c) Compute the marginal cost of manufacturing cars at a production level of 10 cars and 20 trucks.  
d) Compute the marginal cost of manufacturing trucks at a production level of 20 cars and 10 trucks.  

 

 

Exam Questions 

(Hughes-Hallet, 2006).  Multi-Variable Sales Problem:  The sales of a product is modeled by a multi-variable 

function, ( , )S p a , were p is the price of the product (in dollars per unit) and a stands for the amount of money 

spent on advertising.   

 

a) Would you expect 
dS

da
to be positive or negative?  Explain. 

b) Would you expect 
dS

dp
to be positive or negative?  Explain. 

 c)  Explain the meaning of  8,12 150
dS

da
  in terms of sales. 

 

 

 

 

 

 

 



(Tan, 2008).  VCR Problem:  In a survey it was determined that the demand equation for VCRs is given by 
0.5( , ) 10,000 10 qf p q p e   .  The demand equation for blank VCR tapes is given by 

( , ) 50,000 4000 10g p q q p   .  f represents the number of VCRs demanded each week, p represents unit 

price for VCRs, g represents the number of VCR tapes demanded each week, and q represents unit price for VCR 

tapes. 

a)   Based on your own knowledge, decide whether or not these two products are substitute or 

complementary commodities. 

b)  Now use partial derivatives to confirm your answer in part a. 

 

 

(Waner & Constenoble, 2007)  Revenue Problem:  Odyssey Travel Agency’s monthly revenue depends on the 

amount of money x (measured in thousands of dollars) spend on advertising per month and the number of agents 

y it employs.  2 2( , ) 0.5 8 3 20R x y x y xy x y       . 

 

a) How much revenue does Odyssey collect in a month when they spend 10 (thousand) dollars on 
advertising in a month, and employ 20 employees? 

b) Create a partial derivative model which shows the change in revenue with respect to the change in 
advertising. 

c) Evaluate your model in part b at the point (10, 20) and interpret your answer. 
d) Explain in words to someone who doesn’t know Calculus how you found the partial derivative you 

created in part b. 
 


