
  
 
 

     (Graphing Quartics and Investigating their Derivatives)    

- Create 5 horizontal sliders on the left hand side of your sketch.  To 
create your sliders either: 

 Open the following folders  
SketchpadSamplesCustom Tools Sliders.gsp 

      OR 
 Use your own slider tool (see pg 19) 

 
- Change the labels on the sliders so that there are coefficients a, b, 

c, d, and e. 
 
- After the sliders are created, select Plot New Function… under the 

Graph menu.  Position the “New Function” calculator window so that 
you can still see the sliders and their measures. Literally click on 
measurement  “a” in the sketch to make “a” appear in the calculator 
window.  Finish clicking on the sketch and the calculator buttons to 
enter the following function: 

 
exdxcxbxa  *2^*3^*4^*  

  
 Press the   OK   button.  

Alter your sliders until you find a quartic that shows 3 distinct critical 
points 

 
 
 
 
 
- Place a point on the x-axis with the point tool and label the new point 

“x”.  While the new point “x” is still highlighted, select Abscissa(x) 

under the Measure menu. 

 

- Create another horizontal slider near the bottom and on the left of the 

sketch.  This slider will represent the value “h” the same “h” that 

approaches 0 in most derivative definitions so make the slider a 

reasonably small value like 0.5. 

 

- Select Calculate… under the Measure menu. 
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- Position the “New Calculation” window so that you can see all the 

measures in your sketch.  Click on the measurement xx then    +   on 

the calculator, and finally the measurement of “h”. Press  OK . 

 

 

 

- Again, select Calculate… under the Measure menu. This time first 

click on the function f(x) followed by the measure of xx and press OK. 

 

 

 

 

 

 

- Once more, select Calculate… under the Measure menu. This time 

first click on the function f(x) followed by the measure of  xx + h  and 

press OK. 

 

 

 

 

 

- Highlight only the measures for  xx  and f(xx) in that order.  Then, 

select Plot as (x,y) under the Graph menu. You should be able to see 

a point plotted on the quartic.  If you don’t see the plotted point, try 

moving the point “x” on the x –axis back and forth until you do. 
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- Highlight only the measures for  xx+ h  and f(xx + h) in that order.  

Then, select Plot as (x,y) under the Graph menu. You should be able 

to see another point plotted on the quartic.   

 

 

 

 

- Highlight the two new plotted points on the quartic and 

select Line under the Construct menu.  

 

 

 

 

 

 

- Highlight the new line and select Slope under the 

Measure menu. 

- Next, highlight the measure xx and the slope measure.  

Select Plot as (x, y) under the Graph menu. 

- Move the point “x” on the x-axis back and forth until 

you can see the plot of the numerical derivative.  
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- Using the selection tool highlight the point “x” on the x-

axis and the point that was just plotted representing the 

numerical derivative.  Finally, select Locus under the 

Construct menu.  

 

- The finished sketch should show the graph of the 

numerical derivative based on the slope of a secant line. 

Minimizing the slider that represents “h” will make the 

graph of the derivative more accurate.  This is a perfect 

visual of the limit as “h” approaches zero.  Also, try 

altering the sliders representing the coefficients of the 

quartic. Try moving the point “x” on the x-axis to 

demonstrate critical points. 
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     (Graphing Quartics and Investigating the Trapezoid Rule)   
- Create 5 horizontal sliders on the left hand side of your sketch.  To 

create your sliders either: 
 Open the following folders  

SketchpadSamplesCustom Tools Sliders.gsp 

      OR 
 Use your own slider tool (see pg 19) 

 
- Change the labels on the sliders so that there are coefficients a, b, 

c, d, and e. 
 
- After the sliders are created, select New Function… under the 

Graph menu (careful DO NOT select Plot New Function…).  
Position the “New Function” calculator window so that you can still 
see the sliders and their measures. Literally click on measurement 
“a” in the sketch to make “a” appear in the calculator window.  
Finish clicking on the sketch and the calculator buttons to enter the 
following function: 

 
exdxcxbxa  *2^*3^*4^*  

  
 Press the   OK   button.  
 
 
 
- Select Show Grid under the Graph menu. 

- Create a point just above the x-axis to the left of the origin with the 

point tool and label the new point “x”.  While the new point “x” is 

still highlighted, select Abscissa(x) under the Measure menu. 

- Select Calculate from the Measure menu. Click on the new 

function f(x) and then the measured abscissa, xx .  Then,  click OK. 

 

- Highlight the measurement xx .and  f(xx)  in that order and select Plot 

as (x,y) under the Graph menu. 

 

- Create a horizontal segment that is approximately 0.5 cm in the 

bottom left hand corner of your sketch (This segment will represent 

the height of the trapezoid, dx).  Highlight the segment and point x.  

Select Circle by Center + Radius under the Construct menu.  

Using the selection tool click on and create the right intersection 

point of the circle and the x – axis. Label this new point M.  With the 

new intersection point highlighted, select Abscissa under the 

Measure menu. 
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-  Select Calculate from the Measure menu. Click on the new 

function f(x) and then the measured abscissa, Mx . Then,  click OK.  

- Highlight the measurement Mx .and  f (Mx)  in that order and select 

Plot as (x,y) under the Graph menu. 

- Highlight the two plotted points, Mx .and  xx . Then, select 

Quadrilateral Interior from the Construct menu. 

- Hide the circle the measures of xx, f(xx), Mx, and f(Mx). Label the 

origin and unit points. 

- Highlight the quadrilateral and select Area under the Measure menu. 

-  Finally, highlight everything except the  sliders and their measures 

as shown in the sketch.  Click the custom tool button and select 

Create New Tool…. 

- Change the name of the tool and check the box next to Show Script 

View and push OK . 

- When the script window appears double click  on 5. point dx  

 

 

 

 

 

 

 

 

 
 
 

- When the Properties window appears, check the box for 

“Automatically Match Sketch Object” and press OK . 

- Do the same for thing and automatically match  Point Z and Function f. 

- Re-label the origin Point A in the sketch and then, double click on the    

1. Point A in the Script and also check “Automatically Match 

Sketch Object” 

- Finally, using your newly created tool click on point M to create 

the next trapezoid.  It is possible to connect the original point x to 

the x-axis by highlighting point x and the x-axis and selecting 

Merge Point to Line under the Edit menu. 

- It’s possible to plot the actual function at this point as well.  Try 

experimenting with changing the point dx. Also, add all of the 

areas o the trapezoids to find the approximation of area under the 

curve. 
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