Autograph Tutorial
 4  -  Autograph Tools for Calculus 

Autograph Buttons covered:
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  Slow Plot
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  Re-plot, Pause, Fast Forwarding
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    Animate
Other Autograph Functions covered:

· Table of Values
· Results Box
· Delete Objects

· Move to Next Intersection
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   Gradient Function
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   Area Under a Curve
[image: image8.png]


   Enter Co-ordinates
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   Open up a New 2D Graph Page
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   Edit the axes as follows:
      
x:   Minimum: -4         Maximum: 4           Numbers: 1       Pips: 0.5

         
y:   Minimum: -10       Maximum: 15           Numbers: 2      Pips: 1

         Remove all of the green ticks underneath Auto 
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   Click on Slow Plot
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   Enter the equation: y = x3 + 2x2 – 5x – 3

         NOTE: To enter x3, either use the little 3 button, press “alt 3” together, or type in “xxx”
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  Predict: What will this curve look like? Where will it cross the axes? Which direction will it slope?
                Click OK.

Autograph will begin to plot the graph from left to right.
[image: image14.png]


   Pressing Pause Plotting at anytime stops and starts the plotting and enables you to focus on the key features of the graph
         NOTE: Pressing the space-bar on your keyboard does the same
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   Pressing Fast Forward Plotting immediately speeds to the end of the plotting.
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   When the curve has finished plotting, click on the Replot button.

        You now have the option to adjust the plot settings, which means you can adjust both the x-step and the specific section of the graph you want to plot.
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   Left-click to select the curve (it should turn black)

       Right-click and select Table of Values from the menu

         Change the x-step to 1 and leave the x-min and the x-max as they are

          This will now give you the corresponding y values for each integer x value on your graph in a Results Box at the side of the page

NOTE:  To view the Results Box at any stage, just click [image: image18.png]



              The Results Box can also be copied and pasted into another application should you wish.

Your screen should look something like this:
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  Predict: What would a tangent to this curve look like? What direction would it slope?
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   Select Point Mode and place a point somewhere on the curve

        Right-click and select Tangent from the menu.
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   Left-click to select the tangent (it should turn black)
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   Select Text Box and click OK
       The equation of the tangent should now be displayed.
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   Left-click to select the point on the curve (it should have a square around it). 

         Use the left and right arrow keys on the keyboard to move the point along the curve.

         Notice how the equation of the tangent adjusts.
There is a better way of moving points along a curve then using the left and right buttons.
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   Make sure the point is selected
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    Select the Animate button, which brings up the Adjust Position box
         You now have the option of selecting the exact starting location for the point, and the size of the step which it increases in.

          Select a position of -2, and a step of 0.1
          Use the left-right buttons to move your point along the curve.

           Still in the Adjust Position box, click on Animate
           Here you can set up Autograph to adjust the step automatically.      
       Try these settings on Automatic - Repeat:

             -  Animation speed as far to the left as it will go

             -  Start: -3        Finish: 2       Step: 0.05

          Click the Play button

Your screen should look something like this:
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When you are ready:
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  Close the Adjust Position box by clicking the red cross in the corner.
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   Left-click to select the tangent (it should turn black)

        Either right-click and select Delete Objects from the menu, or just press delete on your keyboard.
         NOTE: Don’t worry about the warning. This is just to remind you that the Text Box is linked to the tangent, and so will be deleted as well.

You should now be only left with the curve.
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  Predict: What would the Gradient Function of this curve look like?
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  Make sure you are still in slow plot mode (there should be a small blue square around the button)
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   Left-click to select the curve (it should turn black)
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   Click on Gradient Function
         This will automatically calculate the gradient of the tangent along the curve, and plot these values as it goes.

   The gradient function is set-up to pause at important points, such as each maximum and minimum point, and each point of inflexion.
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  Press Pause Plotting (or the space bar) to resume the plot.
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  Predict: What would the gradient function of the gradient function look like?
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   Left-click to select this new curve - the gradient function (it should turn black)
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   Again, click on Gradient Function
        This will automatically plot the gradient function of the gradient function, otherwise known as the second gradient function of the original graph
NOTE: These lines and curves can then be analysed like any other, whether it be finding points of intersection with the other curves, crossing points with the x-axis, or anything else
Your screen should look something like this:
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   Open up a New 2D Graph Page
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   Edit the axes as follows:

      
x:   Minimum: -4         Maximum: 4           

         
y:   Minimum: -6         Maximum: 6           
      Leave all of the green ticks underneath Auto 
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   Make sure Slow Plot is turned off
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   Enter the equation: y = 5 - x2
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  Predict: What will this curve look like? Where will it cross the axes? Which direction will it slope?
                Click OK.
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   Left-click on the curve (it should turn black)
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   Add a point on the curve with an x value of 0
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   Add another point on the curve with an x value of 1
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   Left-click on an unoccupied part of the graph area to de-select everything 
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 Hold down the Shift button to select more than one object:
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   Left-click on both these points (they should both have a square around them)
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   Right-click and select Find Area from the menu
         Use the following settings:

            - Trapezium Rule
            - Divisions: 5
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  Predict: What will this look like?
                Click OK.
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   Left-click on the marked area under the curve
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   Select Text Box from the menu and click OK
         This will display a numeric estimation for the area under the curve
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   Left-click on one of the points

         Use the left and right arrow buttons on the keyboard to move the point along the curve and observe how the area changes
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  Predict: What effect will increasing the number of divisions have on the estimate for area?
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   Left-click to select the area under the curve
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   Click on Animate Object 
         You can now adjust the number of divisions and observe the effect it has on the estimate for area. 
Your screen should look something like this:
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   Left-click on the area under the curve, and delete
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   Enter the equation: y = -x
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  Predict: What will this line look like?
                Click OK.
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   Place a point on the left hand section of the curve which is below the line
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  Predict: What do you think the feature Move to Next Intersection will do?
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   Make sure you are in Select Mode
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 Use the Shift button to select the point and the line 

         Right-click and select Move to Next Intersection from the menu
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   Place a point on the middle section of the line which is below the curve
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   Make sure you are in Select Mode
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 Use the Shift button to select the new point and the curve 

         Right-click and select Move to Next Intersection from the menu
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   Make sure you are in Select Mode
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   Left-click on an unoccupied part of the graph area to de-select everything 
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 Use the Shift button to select both points
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   Right-click and choose Find Area
         Use the following settings:

             - Trapezium Rule

             -  Divisions: 50

         The area between the two curves should now be marked
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   You can now use the Animate Object function to experiment with different divisions as before  
Your page should look something like this:
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