Using TI-Nspire in AP Calculus Jane M. Bowdler

Using The TI-Nspire Calculator in AP Calculus
(Version 3.0)

You must be able to perform the following procedures on your calculator:
1. Plot the graph of a function within an arbitrary viewing window,
2. Find the zeros of functions (solve equations numerically),
3. Numerically calculate the derivative of a function, and
4. Numerically calculate the value of a definite integral.

On the free response questions,

e You may use the calculator to perform any of the four listed
procedures. When you do, you need only to write the “setup” (the
equation, derivative, or definite integral that will produce the solution),
then write the calculator result.

e For a solution for which you use the calculator for something other
than the four procedures listed above, you must write down the
mathematical steps that yield the answer.

e When asked to “justify”, you must provide mathematical reasoning to
support your answer. Calculator results alone will not be sufficient.
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All answers on the AP exam must be accurate to 3 decimal places unless otherwise
specified in the problem. Your calculator should be set to display enough decimal
places to have that degree of accuracy.

On Home screen, select 5. Settings. Select 2:Settings.
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Plot the graph of a function within an arbitrary viewing window.

(Using TI-Nspire Version 3.0)

1. Let f and g be functions given by f(X) :%+sin(7zx) and g(x)=47".

X

]

\

Let R be the shaded region in the first quadrant enclosed by the Yy -axis and the
graphs of f and g, and let S be the shaded region in the first quadrant enclosed by

the graphs of f and g, and shown in the figure above.

On Home screen, select 1. New Document.
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B Settings

Enter the first function in f;.
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Press -, then € .
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Press €, then enter the
second function in f,. Press -.
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Put a box around the part of the graph you want to include in your window.
Move curser to the first corner of the box, -,
then move to the opposite corner, -
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2. Let R be the region in the first and second quadrants bounded above by the graph

of y= and below by the horizontal line y =2.

1+ x?
Enter the first function in f;. Press -, then €.
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The graph displayed in the standard window is misleading. When this question
appeared on the 2007 AP exam, several students were unable to answer correctly the
guestions that went along with the graph. Many students thought the graph had a
vertical asymptote at X =0.

Think analytically about the function and adjust the window to show the Y -intercept.

20 20
—  f(0)=
1+ x? © 1+0?

f(x) = (0,20)
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From b , select 4:Window/Zoom, then 1: Window Settings.

Change the YMax to be greater than y=20. Tabto , then -.
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Find the zeros of functions (solve equations numerically)
(Using the TI-Nspire Version 3.0)

Example 1: Solve x> —x—-1=0.
Enter the function f1(X) = x> —x—1.
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To save the X-coordinate of the zero to use later, store it as a variable.

Highlight the X -coordinate. Press /h .
4 [Tl *Unsaved w ﬂﬂm 4 IT| *Unsaved w {m
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Type the variable name. The bold X-coordinate indicates the value
has been stored as a variable.
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Example 2: Solve X2 —5x% —8x+12 = x> —5x +1.

On a graph page, enter f;(X) = x3 —5x? —8x+12 and f,(x) = x> —5x+1.

Set the window to see the intersections From b, select 7: Points & Lines,
of the two functions. then 3: Intersection Point(s).
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Use pointer to highlight the graph of each function. Press - to select each graph.
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Numerically calculate the derivative of a function

(Using the TI-Nspire, Version 3.0)

Example: Find j—y at x=3 if y:X3—5X2+8X—4.
X

1: Add Calculator

a8 1:Add Calculator

[J)2:Add Graphs
[N]3:Add Geometry
[E4:Add Lists & Spreadsheet
g Add Data & Statistics
(8)6:Add Notes

(8)7:Add Vernier DataQuest

1: Numerical Derivative at a Point
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Fill in the template with the function.
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. A
(11 )pe=3
ax be

0/99

From D, select 4: Calculus.
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Fill in the variable and value.
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MNumerical Derivative at a Point
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Value: |3
Derivative: | 1st Derivative I
‘EJ Cancel
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Numerically calculate the value of a definite integral

(Using the TI-Nspire, Version 3.0)

Example: Find the area of the region between y =

3
(Evaluate I ( 202 —2) dx)
1+ X

Press ~,

Select 4:Insert, then 3:Calculator.
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From b , select 4: Calculus, then 2: Numerical Integral.
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and the horizontal line y =2
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Fill in the definite integral template to evaluate the integral.
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It is often easier to use the name of the function instead of the function itself.

3
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3
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A
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Graphing a Slope Field and Solution Curve for a Differential Equation

(This is not one of the four calculator procedures that do not require showing
mathematical steps.)

dy

X
Example: Graph the slope field for d_ = — and the solution curve for x=-1, y=2.
Xy

Open a graph page.

Add Calculator JEERE *Unsaved w {3
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From b , select 3: Graph Type, then 6: Diff Eq.

:1; Gi(;tizﬂs r.aved bt 43 [ 1.1 | *nsaved w {3

4 . Ly y

£, 3: Graph Type v|94 1: Function U

F‘id: Window / Zoom |4 2: Parametric

i\, 5: Trace ¥ | 3: Polar

Y 6: Analyze Graph |k 4: Scatter Plot |

. 7:Points & Lines ||} 21 Sequence + /]

& 8: Measurement  » X
9: Shapes » -0 |1 10
A: Construction ¥

--* Bi Transformation » - 1

(@ C:Hints T M oy e

@ f1lx |ﬁ @ Ooyly: (. )R A

13



Using TI-Nspire in AP Calculus

Type X/ inthe box for y,'.
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To see a solution curve drawn through

the given point (—1,2),

type (—1,2) in the box next to (X, Yo )-
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Press - to view the slope field graph.

14

[ 1.1 | *Unsaved w '@
N . ‘6 674 5’_ g i
.‘".,‘ \ h ~— 1— -~ /
. \ Nt |
i ;
..‘I I:. J ’ P -‘I.‘ ~
/! / v ~
,il ):,-' / o o '\_.\
» 6674
Press + to view the

solution curve through (—1,2).
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