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Maplets for Calculus is a collection of 129 Maple applets for use by students and
instructors in calculus and precalculus. Instructors employ the Maplets for
Calculus in a variety of ways, including in-class demonstrations and lab
exercises. Students find the Maplets for Calculus as an electronic study guide,
even as a tutor without the tutor. In this brief document we list the mathematical
topics addressed by the Maplets for Calculus. A few screenshots provide an
indication of the general pedagogy, including the use of graphics. But, to get a
full appreciation of the interaction provided by the Maplets for Calculus and how
they can be used by instructors and students, give them a try for yourself!

Maplets for Calculus (M4C)' is a collection of 129 Maple applets that are useful by calculus
students and their instructors. The maplets in M4C provide interactive graphical user interfaces
for many of the most common examples and exercises on a variety of topics in precalculus and
calculus. While the M4C focused initially on single-variable topics, many of the 35 maplets new
to M4C 1.3 address multivariate and vector-valued topics.
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v. 1.1 2 4 11 1 15 2 3 2 40
v. 1.2 22 8 20 4 28 4 4 2 2 94
v. 13 24 11 27 5 33 4 6 6 3 2 3 5 129

Table 1: Development and distribution of content of the M4C. A full listing
of maplets is provided at the end of this document.

The Maplets for Calculus balance the development of both understanding and technical skills.
Most maplets allow for problems to be either algorithmically-generated or user-entered.

! The current release of Maplets for Calculus, v. 1.3, was released in August 2010.. A collection of 16 free
maplets is available at http://MYmathapps.com/products/maplets-for-calculus-1-3/index.html#free . Visit
http://MYmathapps.com/ for information about acquiring individual and site licenses to the full set of 129
Maplets for Calculus




Students find the algorithmically-generated problems very effective when developing technical
skills and for building confidence as they prepare for a quiz or exam. Immediate feedback and
infinite patience are two features students find particularly helpful. Students have reported that
the hints and step-by-step checking of their responses is as effective as a private tutor. For
example, Figure 1 shows the Integration by Substitution maplet in which the user has omitted the
differential in the substitution.

There are a multitude of opportunities for instructors to ue the Maplets for Calculus to enhance
their courses. The ability to launch a Maplet from a webpage, PowerPoint presentation, or PDF
document makes it convenient to use a Maplet for demonstrations and examples in a lecture.The
extensive use of graphics — 2D, 3D, and animation — add to the impact that the Maplets can have
in the classroom. Examples include the Derivatives of Inverse Functions (Figure 2), Volume by
Slicing (Figure 3) and Area as an Antiderivative (Figure 4).

Others prefer to develop a project or a lab that utilizes a Maplet in a guided-discovery exercise.
For example, the Epsilon Delta Definition of a Limit maplet provides a graphical and interactive
environment for exploring the €-8 definition of a limit (Figure 5).

Instructors can also have their students drill on traditional topics such as Related Rates (Figure 6)
and then apply these ideas to solve the classic Ladder Problem (Figure 7). Another robust
collection of maplets focuses on optimization in general (Find and Classify Critical Points) and its
classical applications (including separate maplets on traditional optimization applications such as
minimizing the surface area of a can with a fixed volume, maximizing the enclosed area of a field
divided into several pens, minimizing the surface area of a box with a fixed volume, minimizing
the area of a rectangle inscribed in an ellipse, minimizing the distance from a point to a line, and
minimizing the time needed to crosss a river...

Some of the 35 new maplets in M4C v. 1.3 extend the coverage of precalculus and single-variable
calculus topics and introduces the first Maplets for Calculus for topics from calculus of
multivariate and vector-valued functions.

Many of the precalculus maplets are used by students who need a refresher on specific topics.
Two examples are the Solve Absolute Value Linear Equations (Figure 10, Pre-Calc: Alg & Geom
# 6) and Finding Vertical Asymptotes (Figure 11, Pre-CalcC: Alg & Geom #11). Students can
use the Show buttons to see a worked example, then work through enough examples to master the
skill. Graphical representations of the problem, and each step in the solution process, help
students develop a better conceptual understanding while simultaneously working to improve
their mechanical skills.

The authors put a lot of effort into developing the collection of four maplets for iterative methods
for solving an equation. The Bracket Method for Solving ... (Figure 12, Limits & Continuity:
#32 & 34) and the Bisection Method for Solving ... (Limits & Continuity: #33 and 35) are very
flexible, accepting any permissible guess at each step. They also have to keep track of the error,
and use this to decide when to terminate the iterations.

The maplets for multivariate topics follow the same principles that have made the univariate
maplets so successful. Some of the topics addressed include: Tangent Plane to a Level Surface
(Figure 13, Partial Derivatives #121), Center of Mass of a Solid (Figure 14, Multiple Integrals #
123 — beta), and Surface Area of Cones and Paraboloids (Figure 15, Surfaces and Surface
Integrals. # 124).

After a listing of all 129 Maplets into 16 different categories, the remainder of this paper shows
snapshots taken from several different maplets in the M4C collection.



Maplets for Calculus v. 1.3 — Table of Contents

* New in M4C 1.3

+ Free at MYMathApps.com, Try Before you Buy

Precalculus: Algebra &
Geometry

. Basic 7 Functions (2D)

. Shifting Functions (2D)

. Reflecting Functions (2D)

. Distance Between 2 Points *

. Slope of the Line Through 2

Points *

6. Solving Absolute Value
Linear Equations (2D)

7. Factor a Quadratic

8. The Shape of a Quadratic
Function with a Completed
Square (2D)

9. The Shape of a Quadratic,
Dependence on Coefficients
(2D)

10. Maximum or Minimum of a
Quadratic

11. Finding Vertical Asymptotes
(2D) +

12. Domain and Range Finder
(2D)

13. Shifting Transcendental
Functions (2D)

14. Radioactive Decay

15. Bacteria Growth

16. Solving Logarithmic

Equations

WD AWK~

Precalculus:
Trigonometry & 2D
Vectors

17. Pythagorean Theorem (2D)

18. Triangle Definition of Trig
Functions (2D)

19. Circle Definition of Trig
Functions (2D)

20. Shifting Trigonometric
Functions (2D)

21. Properties of Sine and
Cosine Curves (2D)

22. Solving ASA Triangles
using Trig Laws (2D)

23. Solving SAS Triangles using
Trig Laws (2D)
24. 2D Vector Algebra

Limits & Continuity

25. Left and Right Limits and
Continuity, using a Graph
(2D)

26. Left and Right Limits and
Continuity, using a Formula

27. Left and Right Limits and
Continuity, using Numeric
Data

28. The Epsilon-Delta
Definition of Continuity
(2D)

29. Precise Definition of Limits,
Linear Proofs

30. Continuity of Piecewise
Defined Functions (2D)

31. Intermediate Value Theorem

32. Bracketing Method of
Solving a Continuous
Equation using Numeric
Data (2D) * +

33. Bisection Method of Solving
a Continuous Equation
using Numeric Data (2D) *

34. Bracketing Method of
Solving a Continuous
Equation using a Formula
(2D) *

35. Bisection Method of Solving
a Continuous Equation
using a Formula (2D)

Derivatives: Foundations

36. From Secant Slopes to
Tangent Slope, using a
Graph and Numeric Data
(2D)

37. From Secant Slopes to
Tangent Slope, using a
Formula

38. Computing Tangent Lines +

39. Chain Rule

40. Derivative Drill +

41. Implicit Differentiation

42. Logarithmic Differentiation

43. Derivatives of Inverse
Functions (2D) +

Derivatives: Applications

44. Linear Approximation (2D)

45. Related Rates +

46. Related Rates: The Ladder
(2D animation)

47. From Position to Velocity
and Acceleration

48. L'Hospital's Rule

49. Parametric Tangent Lines

50. Identifying Graphs of First
and Second Derivatives
(2D) *

51. Properties of the Graph of a
Function - Terminology
(2D)

52. Properties of the Graph of a
Function (2D)

53. Properties of the Graph of
the First Derivative (2D)

54. Properties of the Graph of
the Second Derivative (2D)
+

55. Finding & Classifying
Critical Points *

56. Max/Min: The Tin Can (2D
animation)

57. Max/Min: Fence a Field
(2D) *

58. Max/Min: Surface Area of a
Box (2D animation) *

59. Max/Min: Rectangle in
Ellipse (2D animation) +

60. Max/Min: Distance from a
Point to a Line (2D) *

61. Max/Min: Crossing a River
(2D) *

62. Linear & Quadratic
Approximation



Anti-Derivatives

63. Anti-Derivative Drill

64. Anti-Derivatives with Initial
Conditions *

65. From Acceleration to
Velocity and Position

66. Area as an Anti-Derivative:
Derive the Fundamental
Theorem of Calculus (2D
animation) +

67. Area as an Anti-Derivative:
Compute the Area (2D
animation)

Integrals: Foundations

68. Integration by Substitution

69. Integration by Parts

70. Integration by Parts using
Tabular Integration

71. Trig Integrals

72. Trig Substitutions +

73. Partial Fractions: General
Decomposition

74. Partial Fractions: Finding
Coefficients

75. Partial Fractions: Evaluating
the Integral

76. Improper Integrals (2D) *

77. Indefinite Integral Drill

78. Definite Integral Drill

79. Left Riemann Sums

80. Right Riemann Sums

81. Trapezoid Rule

82. Simpson's Rule

83. Left Riemann Sum Error
Formula (2D) *

84. Right Riemann Sum Error
Formula (2D) *

85. Trapezoid Rule Error
Formula (2D) *

86. Midpoint Rule Error
Formula (2D) *

87. Simpson's Rule Error
Formula (2D)

Integrals: Applications

88. Area of a Region (2D
animation)

89. Average Value of a Function
(2D)

90. Volume by Slicing (3D
animation)

91. Volume of Revolution (3D
animation)

92. Arc Length (2D animation)

93. Surface Area (3D animation)
+

94. Center of Mass of a Bar
(2D)

95. Centroid of a Plate (2D)

96. Work: Spring +

97. Work: Gravity

98. Work: Lifting with a Rope
(2D)

99. Work: Pumping a Liquid
(3D)

100. Fluid Force (2D)

Differential Equations

101. Separable Differential
Equations (2D)

102. Linear Differential
Equations (2D)

103. Direction Fields (2D) +

104. Mixing Problems (2D)

Sequences and Series

105. Sequence Drill (2D)

106. Geometric Series +

107. Telescoping Series

108. Series Convergence Test
Drill (2D)

109. Computing Limits Using
Maclaurin Series *

110. Approximating Integrals
Using Maclaurin Series *

Geometry & 3D Vectors

111. Angles of Triangles in 3D
Space (3D) *

112. Areas of Triangles in 3D
Space (3D) *

113. Angles and Areas of
Triangles in 3D Space (3D)
%

114. Identifying Quadratic
Surfaces from a Graph (3D
stereo) * +

115. Basic 14 Polar Curves (2D)

116. Polar Curve Identification
(2D)

Curves & Line Integrals

117. 3D Arc Length (3D) *
118. Work Along a Curve (3D)
%

Partial Derivatives

119. Computing Partial
Derivatives *

120. Maxima, Minima, and
Saddle Points *

121. Tangent Planes to Level
Surfaces (3D) * +

Multiple Integrals

122. Center of Mass of a Solid
(D) *
123. Limits of Integration *

Surfaces and Surface
Integrals

124. Surface Area of Cones and
Paraboloids (3D) *

Games

125. Cryptogram Puzzle

126. The Plotting Game (2D)

127. Tic Tac Toe *

128. 3D Virtual Reality Maze
(3D) *

129. Four in a Row *
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to compute the integral:

_ Use a substitution

~Step 1 - Define the subskitution:

U= [xZ-6*x du= I(2*x—6) -I Iwarning Show |

~Step 2 - Rewrite and evaluate the indefinite integral:

Substitute in the indefinite integral: I=| Preview |-| Show |
Compute the indefinite u-integral: I=| Fresiet | Check || Shiaw |

~Step 3 - Rewrite the integral in terms of the original variable:

Substitute back: 1= Presiet | Check: || Shiaw |
In wyour formula for du, you forgot to multiply by dx. M c
4 Mo Image

Programmers: [.B. Meade & P.B. asskin @ Copyright: Maplets for Caleulus 2006-10 WAL w132 July 2010
haple 12.0 (Linu:)

Figure 1:  Constructive feedback in the Integration by Substitution maplet. Note that
the user has omitted the differential (dX) in their response for du. (This
maplet is #68 in the Integrals: Foundations section.)
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Figure 2:  The Derivatives of Inverse Functions maplet, showing a function and its
inverse along with tangent lines at mirror image points. (This maplet is #43
in the Derivatives: Foundations section.)
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Find the woluwoe of the solid whose base is a sewi-circle of radius 3 with the diasmeter edge
perpendicular to the ® axis, and whose cross sections perpendicular to the x direction are right

isosceles triangles with a leg on the bhase.

—Animation ~Step 1a - Enter the width of the base.
| oo | rowad | pove | ORI
—Step 1b - Enter the area of the cross section.

Alx) =[ta-2*x~2

~Step 1c - Enter the limits of integration.

N S
_ Shiow |

~Skep 2 - Compute the volume of the solid,

3
r=|(18-24) dx
|

S

A
\
A
N
N
]
¥
LY

Simplify | Fackar | Expand |

- I— Show |

|
o _ - _

Programmers: 0.B. Meade & P.B. “rasskin @ Gopyright: Maplets for Calculus 2004-10 MAC v1.3 Juhy 2010
faple 13.00 (iind o)

Figure 3: The Volume By Slicing maplet, showing one frame of the 3D animation
and the emphasis on the setup of the definite integral. (This maplet is #90
in the Integrals: Applications section.)




@ Area as an Antiderivative: Derivation of the Fundamental Theorem of Calculus 1Ol x|

Let Ai(x) ke the area below v = f(x), shove the ®-axi=, between a and X. uit |
It iz shown in magenta.
~Goal: To compute the derivative of the Area function, &', —Animatian
A(x+ k) - A(x) |
Alx) = lm —————— =
Its definition is: ( ] h—=0 k y=i9

0

The oquantity &{x+h) iz the area of the region
¥ Plat Afx+h) below ¥ = f£ix), shove the =x-axis, between a and x+h,
It is shown in magenta and green. Click on Play.

The gquantity &(x+h] - A(x) is the area of the region below v = L£ix], D— 3 h
above the x-axis, between x and x+h. It is shown in green. AR A - A2
The quantity L(x+h) - Lix) may he approximated by the

¥ Flot Rectangle aresa of the rectangle with height £ (x) and width h. ---I
It is shown in blue. Click on Play.
- n Slower Faster
I Notice the approximation gets better as h gets smaller.

r-Derivation:
Approximate: A(x + h] -4 (x] H IF(x) *h M Shao |
Approximate; M H |F{z) Hint Show
h
()= py Alxth)-A(x)
I . - [ | eGSR | stos |

FProgrammers: D B. Meade & P B, Yaskin @ Copyright: WebALT 2006-07 WAL w13 duly 2010
Assistant Programmer: Matthew Barry Maple 12,00 (Windows)

Figure 4:  In the Area as an Antiderivative: Derivation of the Fundamental Theorem of

Calculus maplet an animation helps students understand why the FTC is
true. (This maplet is #66 in the Anti-Derivatives section.)

@ Epsilon-Delta Definition of a Limit 10l =|
| File | Functions | Help |
~Plot ~Obtain the limit to be analyzed
3
3.5 x4+ 8
im  ——— = 3.062500000
x— 125 x+2
3.4
331 ~Given the Following value of epsilon (target):
Move the slider or type a value for epsilon and press Enter.
3.2
3.1 ) ot n o
~Find a value of delta {control) satisfying the definition:
+ Move the slider or bype a value for delta and press Enter.
oo
2.9
(| s |
09 1 11 12 13 14 15 1a
x

Frogrammers: D.B. Meade & P.B. raszhin @ Copyright: Maplets for Calculus 2005-10 MAC w13 July 2010
taple 13.00 Q0find o)

Figure 5:  Visualizing the &-6 definition of the limit with the Epsilon Delta Definition
of a Limit maplet. Users can control the values of € and 6 using the sliders,
or by entering a value in the corresponding input field. (This maplet is #28
in the Limits & Continuity section.)




@ Convergence Tests for Series of Numbers .

| Fle | Help |

PRL=TEY

—Step A: Select the infinite series

Consider the series

> (FJE
:;1 3F

—Step E; Plot the terms of the series and the partial sums,

Enter the range of indices: |1 == |BD.

Quik |

Programmers: [.B. Meade & P.B. "asskin

@ Copyright: Maplets for Calculus 2005-10

0. b
o
+++++ B“un
~Step C: Select a convergence test to apply *y D"ﬂn.,w
1] — = T T .
: = : ] ML
n-th Term | Comparisan | Alternating Series | ] 10 gj['r-h +3|j AP0 60 700 B0
— = = 1 :dp++++++++++
Integral Limit Comparison Absalute Ratio 1 i H++++++++1dw"""'""""‘""‘"‘"'
-0.54 Byt
Ratio | Raok | | ] i
] L6
-+ ++E
-1 ++++ L

MAC w13 Juky 2010
tdaple 13.00 Q0ind o)

Figure 6:

The Convergence Tests for Series of Numbers maplet. When users select a

convergence test to apply, the test appears in a separate popup window.
(See the next 3 figures.) Note the graphical display of the terms (blue) and
the partial sums (green). (This maplet is #108 in the Sequences and Series
section.)

Q Application of the Ratio Test for Series with Positive Terms
| File |

Help |

=13l x|

—5tep 1: Al kerms of this series are positive,

" True

{* False

Step 2: Computation of rho

Tk +1)
"k

= |—1,|'3*e

—Step 3: In conclusion, the Ratio Test

™ implies the seties converges

" implies the series diverges

% s inconclusive

FProgrammers: [.B. Meade & P.B. Wasskin @ Copyright: Maplets for Caleulus 2005-10 MAC 1.3 July 2040

Close |

Maple 13.00 (find ows)

Figure 7:

The popup window for the Ratio Test. This test is inconclusive because the

terms of this series are not all positive.




@ Application of the Alternating Series Test o ] B4

| File | Help |

—5tep 1: Alternating, decreasing kerms converging ko zero

Alkernaking 7 Decreasing¥——————————— Converge ko 07

nthe smespave | | | P+ 1I<Fd A -

different signs.

g @ & 9n I BT

—Step 2: In conclusion, the Alternating Series Test

" implies the series converges ™ implies the series diverges {+ s inconclusive
Frogrammers: LB, Meade & P.B. vasskin @ Copyright: Maplets for Calculus 2005-10 WAC w12 July 2010

tdaple 123.00 Qiind ows)

Figure 8: The popup window for the Alternating Series Test. This test cannot be
applied because the sequence of terms increases (in absolute value) for the
first few terms.

@ Application of the Absolute Ratio Test =10 x|

| File | Help |

—Step 1: Computation of rho

_ by Fuesn)

r Qo PL’I =|1,|'3*e

—Step 21 In conclusion, the Absolute Ratio Test
% implies the series converges € implies the series diverges is inconclusive

_ - Show Answer Close |

Frogrammers: 0B, Meade & P.B. vasskin @ Copyright: bMaplets for Caleulus 2005-10 MWAC w13 July 2010
hdaple 13.00 00ind owws)

Figure 9:  The popup window for the Absolute Ratio Test. This test can be used to
show the convergence of this series.




Q Solving Linear Absolute ¥alue Equations

EEETT - NS

—5olve the equation for x: There are 2 methods, Try both,

I | 39| =6 Describe Methods | Method 2 - "
T -F ] s |

Ix-3 = |-2 ar |2 - - Show | - —

Ix = |1 or IS -- Show |-| ;_/”T g |

|
=61 | |

[~ 1-1 scaling

Frogrammers: 0.B. Meade & P.B. “asskin @ Copyright: ebALT 2005-07

MAC w12 July 2010
M aple 13.00 Q0find owes)

Figure 10: The Solving Absolute Value Linear Equations maplet supports

two different wasys to solve these problems. The graphical reinforc

ement

for each step is available only after that part has been answred correctly.

(This maplet is #6 in the PreCalculus: Algebra and Geometry section.)

=
—Goal: Find all vertical asymptokes af the Function: ~Plak
x-5
Fix) = );3—25.1 204
10+
~Skep 1: Factor the numerator and denominator and cancel any common Fackors, ————————————————
Fixh = Il,l'(x+5),|'x Previgw | - - Show | ! _J \__ . .
-10 £ 3 10
1 x
Fih = (x+5)x -104
- 20 4
~Step 2: Find the zeroes of the denominator,
E= |-5, i] [~ Mone -I - Show | -

Frogrammers: [.B.

Meade & P.B. vasskin @ Copyright: Maplets for Caleulus 2006-10

Aszzistant Programmers: Sida W'ang & Ryan Stawaisz

AT w12 Juby 2010
hdaple 13.00 (0indows)

Figure 11: The Finding Vertical Asymptotes maplet forces the user to
work the problem algebraically and shows the graphical information only at
the end of the problem. (This maplet is #11 in the PreCalculus: Algebra and

Geometry section.)



@ Bracketing Methed for a Continuous Black Box Function =]
 NewProblem | mstructons | que | PR

r~Problem Statement: Use the Bracketing Method to solve the equation: Plat

IF(x) =-11 for x in the interval [[-4,12] towithin E < |0.400

X am x Fix)
Assume F(x) is & continuous Function.
. : o 319,
~Current Endpoints and Function values:

p 200 4, 47.

f(a) = |f(a.000)=?.000 fib) = |f(9.000) =-25.500 E2 #4350
100 8 -
~Skep 1! Enker wour choice For ¢ and press Enter, .4 4,392
o

AC UMCTION Check, | [Erey s | . a1
fi(.) =1 1 )= m Moke: Check that ¢ is in the interval ar Show x ® ,,,;,,, é;s’ﬂ

arandam c. In both cases, F{c) is computed. -100
10 =73,
Step 2: Enter the error: 200 1z, -225,
E=max{c-a, bci= ID.6DD (Check | I showin Shiow x
Current Solution: ——| [-5tep 3i Decide if another iteration is needed:
x= |8.4DD +/- [0.600 " Stop QR Continue with new interval: ¢ [a,c] ¢ [c,b] - I Show
S0 that was practice. Try doing it wourself.
Frogrammers: 0B, Meade & P.B. vassin @ Copyright: bMaplets for Caleulus 2006-10 S w13 July 2010 -

taple 13.00 0

Figure 12: The Bracketing Method of Solving a Continuous Equation
using Numeric Data maplet uses visual and numeric data only — no
algebra. This focuses attention on the main issue being used: the
Intermediate Value Theorem. Also, the user has to decide when they can
stop the iterations. (This maplet is #32 in the Limits and Continuity
section.)

@ Tangent Planes to Level Surfaces o [ 4
tenwsn | i | _oa |

~Flot —Goal: Find the tangent plane to he level surface

P ——— SO . S S [2,0,1]
Fix,v,2) = at (xy,zl=

—Step 1: Enter the partial derivatives af F:

dFfdx = |e><p(x) - - Shaw |
dFjdy = Iexp(y)*exp(z) - - Shows |
dFfdz = Iexp(y)*exp(z) - - Showy |

~Step 2: Enter the normal at the point of tangency:

= I[exp(z), g, ] - - Shaw |

—Step 3: Enter the kangent plane:

Iexp(Z)*x+e*y+e*2-2*exp(2)—e =0 -I - Show |

Frogrammers: D.B. heade & P.B. Yasskin @& Copyright: Maplets for Caleulus 2006-10 ot} w1 3 July 2040
Aazzistant Programmers: Carelyn Davidson, Liza Cangelose, & Matthew Barny haple 12.00 Qfindows)

Figure 13: The Tangent Plane to a Level Surface maplet is one of the




first maplets on a multivariate calculus topic. (This maplet is #121 in the

Partial Derivatives section.)

@ Center of Mass of a Solid

Find the center of mass of the solid below 2 = 3%y 242 Fyvx+45
above the region hetween x = 1-y and X = -Z-2%y
for the interval 1 <= vy <= § with density -2*y-3%x+z+10.

~Rotate the plot with your mouse to see the solid, —

~Find the tokal mass, M. Enter the integral and value,

! Int (Int(Int (-2*y-3*x+z+10,z = 0O FEFREHEFYFRAAE) , K =

M= lz_z*y .. 1-wj,v = 1 .. &)

Template

= |683092,l'15 Preview |- Show |

g [ 3|

Quit |

-12-10-2 -6 -4-2 0

v

~Find the moment about the yz-plane (integral and value):

Int (Int (Int (x*(-2%y-3*x+=+10),2z = 0O IFYr24E2FyTR4+48) K =

Myz =
—z-2%y .. 1-y),¥ = 1 .. 5)
=|-?6?1424,|’35 Template Preview |- Shaw |

~Find the x-coordinate of the center of mass: ——

K= I-5?53568,I'1 195411

Template |- Show |

~Find the moment about the xz-plane (integral and value):

Int (Int (Int(vy*(-2*y-3*x+=+10),=z = 0O FEYCEHEFyFRAAE) L n =

[Mxz =
—2-2%y .. 1-y),¥y = 1 .. 5}
=|15648412,|’105 Template Preview |- Shaw |

~Find the y-coordinate of the center of mass:——

= I3912103,I'1195411

Template |- Show |

~Find the moment abaut the xy-plane (integral and value):

Inti(Int (Int(z*(-2*y-3*x+=+10),z = 0O FEYCEHEFYFRAAE) ,x =

Mxy =
—2-2%y .. 1-¥),¥ =1 .. 5)
=|142592?28,|'105 Template Preview |- Show |

~Find the z-coordinate of the center af mass:——

Z= |35648182,l’1195411

Template Shiow
I—

Correct z center of mass!

Programmers: I.B. Meade & P.B. “asskin
Azgistant Frogrammers: Sarah bannen, Hick Berger, Tim Roorda, Juan Burgos and Andrew Eisterhold

@ Copyright: Maplets for Calculus 2008-10
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Figure 14:

The Center of Mass of a Solid maplet gives students good

practice setting up and evaluating triple iterated integral. (This maplet is

#122 in the Multiple Integrals section.)




@ surface Area of Cones and Parabaloids o [ 4]
st o |

Goal: Find the surface area of

z=;r2+y2 R(r, E‘)=[rcos{6},rsm[ﬁ],r2]

the paraboloid parameterized by belov I z=4,

~Flok ~Step 1: Find the maximum value of r:
r_max = |2 Hink | - _ Show |

—Skep 2: Find the Tangent Yectors in the r and theta directions:

er = |[cos(theta), sin(theta), 2*r] Hink | - - Show |
e_theta= I[—r*sin(theta), r*cos(theta), 0] Hink | - - Show |

—Step 3: Find the Mormal Yector and its Length:

= |[-2*r"2*cos(theta), -2¥r2¥sin(theta), r] Hink | - - Show |
Il = ez nR) ot | | check | [eomest T show |

—Step 4: Set up the integral For the Surface Area:

5A = [Ink(Ink(r (4~ 2+ L~ (1[2),r=0..2), thete  Breview | Hint |-- Show |

~Step 5 Compute the Surface Area:

sA = [17/6"17~(1j2)Pi1j67Fi Hink |-|- Show |

Frogrammers: [.B. Meade & P.B. Wasshin @ Copyright: Maplets for Calculus 2006-10 MAC w13 Juhy 2010
Assistant Programmers: Michael Cook, Robert Garay, & Matthews Barny Maple 12.00 Qfind ows)

Figure 15: The Surface Area of Cones and Paraboloids maplet helps the
user get an understanding of this often confusing topic. It’s only the first
maplet in this particular area of multivariate calculus. (This maplet is #124
in the Surfaces and Surface Integrals section.)




