Problem Solving with the CFX-9850G/9850Ga PLUS

The Envelope,
Please

Problem Solving, Communication, Algebra, Functions, Algebraic
Geometry, Trigonometry, and Calculus Underpinnings
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Standards:

Materials: CFX-9850G or CFX-9850Ga PLUS

Graphing a Circle in
Standard Form in the
CONILD Menu

Calculator Menus: RUN, GRAPH, and CONICS

The world of mathematics contains a variety of cumulative knowledge issues
where early work provides background for later encounters. The study of
envelopes formally appears in the study of differential equations. However, it is
possible to investigate them algebraically. An envelope in mathematics is the
graph of an equation that contains, or forms a boundary for, the graph of another
equation. In a very basic sense, it could be said that Y =1 and Y = -1 form an
envelope for Y = sinX as shown in Figure 1.

Enter the CONICS Menu
Arrow down and highlight
(X —H)? + (Y —K)? =R?

Press EXE key

0 (for H)

0 (for K)

5 (for R)
to draw a circle at center
(0,0) with radius 5.

The graph of the circle X* + Y? =25
serves as an envelope for JA NI N

N N o
Y1=/(-X2 + 25)sinX and
Y2 = —y(-X2 + 25)sinX

Resize the graph window to X from -12.6 to 12.6

Daving a Grraph as a
Picture

Figure 1

With a graph on the screen:
Press OPTN key
F1 (PICT)
F1(STO)
F1 (Pic1)

Menu by entering 0 for H and K and 5 for R.
Save the graph as PIC1. Change the
background to Pic1.

and Y from -6.2 to0 6.2. i
Graph the circle X? + Y2 =25 in the CONICS : T ! T ’

Lhanging the Back-
ground to a Picture

Figure 2

In the GRAPH Menu, enter Y1 and Y2 from above. Graph as shown in Figure 2.
In the GRAPH Menu:

Press SHIFT key
MENU key
Highlight Background
Press F2 (PICT)
F1 (Pic1)

Describe what you think will happen inside the circle envelope in Figure 2 if
+1(~X2 + 25)sin(3X) is used rather than +1/(~X2 + 25)sinX for Y1 and Y2? A.

Setting the V-Window
to_the Initial Setting

(INIT)

Press SHIFT key
F3 (V-Window)
F1 (INIT)
EXIT key

Graph the envelope using J_r\/(—Xz + 25)sin(3X) for Y3 and Y4. Was your antici-
pated result correct? Why or why not? B.
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