
Multivariable Calculus Portfolio Description 
 

Purpose and Organization 

The Portfolio is a cumulative assessment of your knowledge of multivariable calculus. The 

development of your portfolio will be a collaborative effort, as you will work with a partner to 

complete this semester-long assignment. The Portfolio must be organized as follows: 

 

 Cover Page 

 Table of Contents 

 Chapter 1: Vectors and the Geometry of Space 

 Chapter 2: Vector Calculus I 

 Chapter 3: Partial Derivatives 

 Chapter 4: Applications of Partial Derivatives 

 Chapter 5: Multiple Integrals 

 Chapter 6: Vector Calculus II 

 

Cover Page and Table of Contents 

The Cover Page and Table of Contents are required elements of the final draft of your Portfolio, 

but are not included in the grading scheme described below. (Please don’t make me come up 

with a standard deduction if these elements are missing or screwed up!!) The Cover Page is your 

creation, so it can be as creative (or drab) as you like. The Table of Contents must contain a list 

of the six chapters and their respective page numbers. Be sure to double-check your page 

numbers before submission. One last-minute change to your document can shift everything!! 

  

Chapter Content 

Each chapter will be a “Gallery of Problems” that exhibits your understanding of course content, 

and your ability to use a powerful mathematical program called Matlab. Each problem will 

require a Problem Solution, and select problems will also require a Graph and/or a Matlab 

Solution, as described below: 

 

• Problem Solution – For each problem, include a detailed, but concise, explanation and 

justification of the solution method, and the correct answer with interpretation. 

• Graph – For select problems, include a graphical representation using Matlab or Desmos, 

as indicated. Each graph should be inserted at the end of the respective Problem Solution 

in your Word document. 

• Matlab Solution – For select problems, include a solution using Matlab code. The code 

for each chapter should be saved as a single Matlab file.  

 

Format 

Please use Times New Roman 12-point font throughout the Portfolio. For Problem Solutions, 

briefly explain and justify each important step before displaying mathematical work. You may 

omit tedious algebraic steps so you can focus more on the calculus. Please use complete 

sentences and make each problem look as professional as possible. All mathematical symbols 

must be typed with either MathType or Equation. Finally, please make sure that all text is in your 

own words!! 



Each problem must be numbered using a decimal-based system. For instance, the first two 

problems in Chapter 1 should be “Problem 1.1” and “Problem 1.2.” Also, be sure to convert 

problem directions to complete sentences. Quite often, textbook authors group problems together 

and/or use phrases to provide directions. For instance, the first example for Chapter 1 should 

appear as given below. Refer to the textbook directions to see how I converted their directions to 

the format below. 

 

Problem 1.1: Find a vector equation or parametric equations for the line of intersection of the 

planes 2 3 1x y z+ + =  and 1x y z− + = . 

 

Submitting Chapters 

Each group will save two files to their designated student number for each chapter submission:  

 

• A Word file with your “Gallery of Problems” for the respective chapter.  

• A Matlab file with your solution codes for the respective chapter. (Use the “%%” 

command in Matlab to separate each problem and label each using the problem 

numbering system described above.) 

 

Due dates will be announced in class and posted to the main page of Dr. Stockton’s blog. Once 

Dr. Stockton has reviewed your group’s chapter, new Word and Matlab files with points and 

comments will be saved to your group’s designated student number. You will also receive a 

grade slip in class with a grade out of 18 points for each chapter. 

 

For Chapters 1–3, you will have an opportunity to correct errors for all parts of each problem, 

and then re-submit in an attempt to recover all lost points. After three re-submissions, 

expectations should be quite clear. So, for Chapters 4–6, you may only correct errors for the 

“Graph” and “Matlab Solutions” portions of each chapter.  

 

Final Portfolio Grade  

Each of the six chapters is worth 18 points, which means you can potentially earn a grade of 108 

for the Portfolio. Points will be deducted for failure to meet the rigorous expectations inherent in 

this assignment. So, please submit your best work and allow time for editing!!  



Chapter Content 
 

Note: All problems should be treated as “non-calculator.” However, for each “Problem Solution” 

work and discussion, you may omit tedious algebraic steps and focus more on the calculus. 

 

Chapter 1: Vectors and the Geometry of Space 

Problem Solutions (4 @ 3 points each): Problem 1.1* (12.5 #12); Problem 1.2 (12.5 #21); 

Problem 1.3 (12.5 #35); Problem 1.4 (12.5 #53) 

* You may ignore the directions for symmetric form – just report your final answer in parametric 

or vector form.  

 

Graphs (3 @ 1 point each): 3D Matlab: 12.5 (12, 21, 35) 

 

Matlab Solutions (3 @ 1 point each): We’ll do Problems 1.1–1.3 together in class. You’re 

welcome!! 

 

Chapter 2: Vector Calculus I 

Problem Solutions (4 @ 3 points each): Problem 2.1 (13.2 #23); Problem 2.2 (Supp 2.3 #4); 

Problem 2.3 (13.3 #52); Problem 2.4 (13.3 #55) 

 

Graphs (3 @ 1 point each): 3D Matlab: (13.2 (23); 13.3 (55)); 2D Desmos: 13.3 (52) 

 

Matlab Solutions (3 @ 1 point each): Choose any three problems from above. 

 

Chapter 3: Partial Derivatives 

Problem Solutions (4 @ 3 points each): Problem 3.1* (14.3 #71); Problem 3.2** 14.5 (#7); 

Problem 3.3 (14.5 #23); Problem 3.4 (14.6 #20) 

* Discuss the importance of using Clairaut’s Theorem. 

** The answers in the solutions manual do not include the final substitution!! Please refer to the 

“MV_HW_3_5_Substitution_Issue_Answers” document provided on the blog. 

 

Graphs: None 

 

Matlab Solutions (3 @ 2 points each): Choose any three problems from above. 

 

Chapter 4: Applications of Partial Derivatives 

Problem Solutions (4 @ 3 points each): Problem 4.1* (14.4 #5); Problem 4.2** (16.6 #36); 

Problem 4.3 (14.7 #8); Problem 4.4 (14.8 #18) 

* Work this problem two different ways: (1) Define the surface as the level surface of a 4D 

function and use its gradient as the normal vector of the tangent plane. (2) Use the formula for 

the tangent plane as a function of x and y. 

** Use the parametric method of solution for this problem (i.e., your final answer should a vector 

function with respect to u and v.) 

  

Graphs (3 @ 1 point each): 3D Matlab: 14.4 (5); 16.6 (36); 14.7 (8) 

Matlab Solutions (3 @ 1 point each): Problem 4.1, Problem 4.2, Problem 4.3 



Chapter 5: Multiple Integrals 

Problem Solutions (4 @ 3 points each): Problem 5.1* (15.3 #54); Problem 5.2** (15.10 #16); 

Problem 5.3*** (15.7 #42); Problem 5.4**** (15.8 #23) 

* Explain why Fubini’s Theorem is required for this problem. 

** Include two 2D Desmos graphs: (1) the original xy-plane region of integration, and (2) the 

transformed uv-plane region of integration.  

*** Show all calculus-based work for the mass computation, but just set up and report the 

components of the center of mass. 

**** Work this problem two different ways: (1) in cylindrical coordinates, and (2) in spherical 

coordinates. 

 

Graphs: 2D Desmos (4 points): Each of the four problems must include at least one 2D graph 

(trace or projection for triple integrals) of the bounded region(s).  

 

Matlab Solutions (2 @ 1 point each): Problem 5.1, Problem 5.3 

 

Chapter 6: Vector Calculus II 

Problem Solutions (4 @ 3 points each): Problem 6.1 (16.3 #15); Problem 6.2* (16.4 #4); 

Problem 6.3* (16.8 #14); Problem 6.4** (16.9 #7)  

* Do both “sides” of the Green’s and Stokes’ Theorem problems. 

** Explain in detail why the Divergence Theorem makes finding the flux across S easier. 

 

Graphs: 2D Matlab (1 @ 2 points): 16.4 (4); 3D Matlab (1 @ 2 points): 16.8 (14) 

 

Matlab Solutions (1 @ 2 points): Both “sides” of the Stokes’ Theorem Problem 6.3 


