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STEP 1:

= |Input/Graph function with a restricted
domain. For example:

fl)=x>+2x*-5x3-1<x <15 Input: 1f(-1 < x £ 1.5, x* + 2x* - 5x3)
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[XI" ~ Properties - Number a
STEP 2:
| ~Basic - --- Color Position Algebra Advanced »
Interval
x=0 Min: -1 Max: 1.5 Increment: 0.0001
= We make a slider for the restricted ® Slider
. (ﬁFixed " Random Horizontal @
domain.
. . |~ Properties - Number a
= For correct labeling we make the caption w e T H S
to be x and set show label to caption and . slider  Color  Position  Algebra »
value. Name: a
o ) Value: 0.25
= For a smoother transition set increments Caption: x
to 0.001. Show Object

Show Label: Caption & Value &

Animation On

~Auxiliary Object




STEP 3:

Input: (a, f(a))

|

" Since the slider provides the x-coordinate of
our point, we created the slider first and then | ZProperties - Palnt 5 2
the point. So, we make the point: P(a, f (a)).

~-- -~ Color Style Algebra Advanced Scripting

" For labeling, we do it similarly as we did for S ©
. . . Definition: (a, f(a))
the slider, but we set label to just caption.

Caption:  f(x)

Show Object

Show Label: Caption @

" Show trace

 Fix Object

Auxiliary Object
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STEP 4:

® (i) Since our function is
eql
f(x) = x>+ 2x* — 5x3
is our function, then
f'(x) = 5x* + 8x3 — 15x2. So, we get a
new function,
g(x) = 5x* + 8x3 — 15x2.
= This g(x) gives us the function to calculate
the slope of the tangent lines f)
® (ii) Create the tangent line equation: »
y — f(a) — g(a) (x — a)_ Input: 'y — f@) = g(a)(x - a)




STEP 5:

= As we can see from step 4, the tangent

line is not quite as ‘visually appealing/, BN [C) @ RPARNICERE
so to make it nice we turn the tangent — 80"“ with Genter through Polnt
line into a tangent segment. (> Compass
. .. Circle th h 3 Poi
= The first step to do this is to make a € circle through 3 Poin
. . . (™ Semicircl c—
circle centered at the point we made in S e c
o | Circular Arc
step 3, and with a reasonable radius to <) Circumcircular Arc )
serve as the length of the segment. 2\ Circular Sector
‘D Circumcircular Sector




STEP 6:

= Make a line segment using the points at

which the tangent line intercepts the
. _ _ » Algebra
circle from the previous step. Then hide f ®f(x) = X +2x*—5x%, (—1<x<
the tangent line, the circle, and segment . 5o (o8, -2.1)
endpoints by unselecting them from the O e
Algebra window. A 026 152
f(x)  C=(1.89, -2.69)

® h=2




STEP T

For the last step, we want the line
segment we created to change colors

~ Properties - Segment h
when the tangent segment has a e T H I ®
negative, positive, or zero slope.

- Basic Color Style Advanced -~~~ - -

= To accomplish this, we go to the script " OnClick -~ _---- Global JavaScript
on update for the line segment and 1|1f(g(a)==0, SetColor(h,"purple")
write: 2 | If(g(@)>0, SetColor(h,"blue"))
" 3 |If(g(@)<0, SetColor(h,"red"))
4

If(g(a)==0, SetColor(h,"purple"))
If(g(a)>0, SetColor(h,"blue"))
If(g(a)<0, SetColor(h,"red"))




