


Where’s the ON button?





Let’s begin by looking at the fundamentals - the layout of the keyboard and which are the important keys that are used frequently.  The sketch below shows most of the important keys, with the exception of the HOME key.  These are the ones which control the operation of the calculator - the others are just used to do calculations once the important keys have set up the environment to do it in.


��


������ EMBED PaintShopPro  ���


�
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So - where’s the ON button?  Here….


�� EMBED PaintShopPro  ���














Examples of the effects of each of these keys are shown on the next page, and on the pages that follow.�



Some Examples





Shown below are snapshots of some typical screens you might see when you press each of the keys shown on the previous page.  Exactly what you see depends on which aplet (see next page) is active at the time.  The aplet in use below is the Function aplet, which is used to graph and analyse functions.  Notice how the meanings of the row of blank programmable keys changes in each different view.





�


The SYMB key:


   (set up to graph


	� EMBED Equation.2  ���)








�


The PLOT key:


   (after graphing it)














�


The NUM key:	


   (showing a tabular view


	of the same function.)














�


The LIB key:


  (used to choose which


	aplet is the active one.)

















�


The MATH key:


   (showing the Probability


 	section of the menu.)








�
 Everything revolves around Aplets!





There are six standard aplets available via the LIB key.  More can be created by you (see pages ***) or down loaded from the Internet (see next page).  The standard aplets are, in alphabetical order:





The Function aplet	


Provides f(x) style graphs, calculus functions etc. It will not only graph but find intercepts, intersections, areas and turning points.


The Parametric aplet	


x(t), y(t) style graphs used in Year 11/12.  Ever wondered how the ABC logo is produced?  Find out when you explore this aplet later.


The Polar aplet	


r(q) style graphs are explored in Year 11/12.  Quite apart from their mathematical use, they produce some really lovely patterns!


The Sequence aplet	


Handles sequences such as � EMBED Equation.2  ��� or � EMBED Equation.2  ���.  


The Solve aplet	


Solves equations for you!  Give it an equation such as � EMBED Equation.2  ���and it will solve for any variable if you tell it the values of the other two.


The Statistics aplet	


Handles stats data and graphs really well.  Data entry is easy, as is editing.  Gives you not only the mean but the median and IQR as well.  Draws histographs and box & whisker graphs, as well as analysing bivariate data in many different ways.





One of the strengths of the HP38G is its ability to “download” aplets from other HP38G’s, from a PC or Mac and from the Internet!  Once aplets are on the PC or Mac a “Connectivity Kit” is available allowing you to connect a cable from the PC to your calculator and then download aplets to it.  Once an aplet is on any one calculator, transferring it to another takes only seconds using the built in Infra-red link at the top of each calculator. In the interests of exam security the distance over which they can ‘talk’ is limited to about 9-10cm.  





Aplets are available to do many Mathematical tasks such as Bivariate Analysis, Time Series Analysis and many tasks called for in Physics and Chemistry.  There are currently only a few Web sites available with aplets but this should increase with time.  The Hewlett-Packard site is the best and is found at…


http://hpcvbbs.external.hp.com:80/calculators/hp38g/aplets/index.html





�
The Function Aplet





The Function aplet is probably the one that you will use most of all.  


It allows you to:


graph equations.


find intercepts.


find turning points (maxima/minima)


find areas under curves.


find areas between curves.


find gradients.


find derivatives algebraically.


find integrals algebraically.


evaluate functions at particular values.


graph and also evaluate algebraically expressions 


such as f(g(x)) or f(x+2).





�


The first step for any aplet is to choose it in the Aplet Library.  Press the LIB key and you will see something similar to the screen on the right.  Use the arrow keys to move the highlight up or down until the Function aplet is selected.  Now, looking at the list of programmable functions at the bottom of the screen, you should see labels of ‘Start’ and ‘Reset’.  





�


Press the key under ‘Reset’ first.  You’ll see the message shown right - press the ‘Yes’ button.  The reason for doing this is to clear out any functions that you may have put in there while playing around, and so to ensure that what you see will be the same as the screen snapshots I will show you.


�





Now press the ‘Start’ key.  When you do, your screen should change so that it appears like the one on the right.  Notice the screen title so that you will know where you are (if you didn’t already).





Note:  Pressing ENTER here would have had the same effect.  Whenever there is an obvious choice (such as here, or if the only choices were ‘Cancel’ or ‘Ok’) then pressing ENTER will usually produce the desired effect.�



�Whenever you enter an aplet, one of the keys which usually changes its function is the key labelled   X,T,q.   As its label suggests, it supplies an X, or a T, or a  q, depending on which aplet you are in.





Using the up/down arrows, move the cursor (if necessary) to the line F1(X) = .


Type in:





����������       3      X,T,q.     BLUE     X2      -       5      X,T,q.       -      4     ENTER





�


This will produce the screen shown on the right.  Notice the tick next to the function.  The tick is to signify that this function is to be graphed.  The key that turns the tick on and off is one of the screen keys - the one labelled with the ‘üCHK’.


	


�


If you now press the NUM key, you will see the screen on the right.  It shows the calculated function values for F1(X), starting at zero and increasing in steps of  0.1  Make sure the highlight is in the X column, and then press   4   ENTER.  You will find that the numbers will now start at 4 instead of zero.  It is also possible to change the step size via the ‘Zoom’ button, which can be convenient at times, particularly for trig functions. 





�


Now try pressing the PLOT key.  The graph you’ll see will not be a terribly useful one (see right) because the axes will not be set up correctly. We’ll look next at how to do this.





I have found that the easiest way to set up the axes properly for a function whose shape I don’t know in advance is to let the calculator suggest a suitable scale.  This is done using the ‘AutoScale’ option in the VIEWS menu (see pages *** for more information on the VIEWS menu.  Also see page *** for a way that offers advantages over this method but is not as quick).





�
Press the BLUE key and then the VIEWS key (it’s above the PLOT key).  Use the arrow keys to scroll down to ‘AutoScale’ and press ENTER.  The calculator will attempt to fit as much of the graph on to the screen as possible.  The drawback is that it doesn’t choose ‘nice’ scales such as we would choose (you know - going up in 0.2’s or 5’s etc.) so we really need to tidy up its choice a little.  If you look at the y axis in particular, you’ll see that the tick marks are so close together that it looks like a solid line!


�





�


This is done in the PLOT SETUP view. If you press    BLUE    then   PLOT SETUP you will see the view on the right.





There are two pages to this view (see the ‘Page Ú‘ key at the bottom of the screen).  The first page is used to set axes.  





Move the highlight to ‘XRng:’ and type in -4.  Type in  4  for the other ‘XRng:’ value,  then  -20 and 20 for the ‘YRng:’ values.  When you’ve done this use the arrow keys to ‘Ytick:’ and change it to 5.





�


Move the highlight to ‘Res:’ (short for ‘Resolution’) and press the ‘Choos’ key.  You will see that you have a choice of  ‘Faster’ or ‘More Detail’.  Choose ‘More Detail’.  Your veiw should now look like the snapshot on the right.





�


�


Now press the ‘Page Ú‘ key.  You will now be looking at the screen shown right.  Using the arrow keys to move the highlight, make sure that your CHKs match the ones in my snapshot.  (See the next page for an explanation of all those ticks.)  





Now press PLOT again.  Perfect!








�
The next stage of our exploration works better if we have two graphs on the screen, so press the SYMB  key, enter the function � EMBED Equation.2  ��� exactly as you see it (minus the ‘F2(X)=’ part of course).  Make sure both functions are ticked, then press the PLOT button.  Your display should now look like…


�








�


If you look at the programmable key list at the bottom of the screen you will see only a single entry, labelled ‘Menu’.





If you press the button under it, your screen will change to look like the one on the right.





Press it again and the screen will clear completely.  The same button will bring the list of functions back again too.








See page *** for a method of quickly graphing a function whose appearance you do not know in advance.  


Note:  You may find that you won’t follow it properly until you read the pages in between.








The Menu Bar functions





Trace


�


‘Trace’ is quite a useful tool.  The dot next to the word means that it is currently switched on.   You can press the button underneath to switch it off, but leave it on for now.  With ‘Trace’ switched on, press the left arrow 5 or 6 times.  You will see a very small cross (or cursor) move along the F1(X) function.  The up/down arrow moves the cursor from function to function.  Try moving the cursor to F2(X), and then press the button labelled ‘(x,y)’.  You will find that the co-ordinates of the cursor will appear at the bottom of the screen, changing as you move the it.  Unfortunately, the jumps in x values as you move the cursor are not usually a useful size.  It is possible to reset the axes so that each pixel (each left/right jump) is 0.1 exactly using the VIEWS button and then chosing Decimal (see page ***), but this resets the scales to � EMBED Equation.2  ���on the x axis and to � EMBED Equation.2  ��� on the y axis. You can now zoom in or out to best display the graph.


�
Defn


�


Now press the MENU key to bring the function list back and then press the button labelled ‘DEFN’ (short for ‘Definition’).  You will find that the equation is now listed at the bottom of the screen.  The up/down arrows will move the cursor from F1(X) to F2(X), with the definition changing as it does so.








The Zoom functions





�


The next menu key we’ll examine is ‘Zoom’.  Pressing the button under ‘Zoom’ pops up a new menu, shown right.  





�


The menu is longer than will show in one screen height, so I’ve included two screen shots to show the whole menu.





The list which follows covers the purpose of some of these options…





��


‘Box…’		This is the most useful of the ‘Zoom’ commands.  When you 	choose this option a message will appear at the 	bottom of the screen asking you to ‘Select first 	corner’.  If you use the arrow keys to move the 	cursor to one corner of a rectangle containing 	the part of the graph you want to zoom into 	and then press ENTER, the message will change to 


	‘Select second corner’.  As you move the cursor this time to


	a position at the diagonally opposite corner of a box, the 


	box will appear on the screen.


��


	 





	Pressing ‘Ok’ expands the


 	box to fill the screen.








��


	You’ll notice that the scale has 	been disrupted so that the labels 	are no longer very helpful.  A 	quick switch into PLOT  SETUP  	would allow you to choose better 	end points for the axes.�



�


Rather than doing that however, try looking at the ‘Zoom’ menu again.  If you scroll down right to the end of it, you will find an option that was not there before - ‘UnZoom’.  If you choose this option, the screen will go back to the way it was before you did the ‘Zoom’.  This is worth remembering!








The FCN Function menu





��


Before continuing, set the axes back to the way we set them on page *** using PLOT SETUP.  Then, looking at the menu functions again, you will see that the only one we have not yet examined is the one labelled ‘FCN’.  This button pops up the Function Tools menu.





Before you use this button, move the cursor so that it is 


in roughly the position shown above right.  You’ll also need to have ‘Trace’ switched on.  Remember the up/down arrows move from function to function.


�





Now press the ‘FCN’ button.  As you can see on the right, this button gives you access to a number of useful tools.  If you move the highlight to ‘Root’ (as shown) and press ENTER  (or ‘Ok’ ) then the cursor will jump to the nearest x intercept for the function it is on, starting its movement at the current position.  Try it.





�


Notice the message at the bottom of the screen (see right) giving the value of the root that was found.  If you compare this with the calculation you did on page *** of the HOME view section, you’ll see that they are the same.  To find the other root, you would need to move the cursor so that it is closer to the other root than to the present one.  In this case, since it’s a quadratic, that means moving it past the turning point.





NOTE:  Those familiar with the Newton-Raphson iteration, and other similar iterative methods of finding roots will realise that I am over simplifying when I use the word “closer”.  For our purposes here however, it will suffice.


�



�


�


The next function tool in the ‘FCN’ menu is ‘Intersection’.  If you choose this option, then you will be presented with a choice similar to the one in the screen shown right.  Exactly what is in the menu depends on how many functions you have showing.  In the case shown here we only have two, so the choice is of finding the intersection of F1(X), which is the one the cursor is on, with either the X axis, or the other function F2(X).  The results for F2(X) are shown right.











Another useful tool provided in the ‘FCN’ menu is the ‘Area…’ tool.  Before we begin to use it, make sure that Trace’ is switched on, and that the cursor is on the function  F1(X) - the quadratic.  The ‘Area…’ tool is somewhat similar to the Box Zoom in that it requires you to indicate the start and end points of the area to be calculated.  If you now choose ‘FCN’ and then ‘Area…’ you will see a message asking you to choose a starting point.  Move the cursor to a position somewhere near the position shown in the snapshot and then press the ‘Ok’ button. 





When you do this, another menu will appear, asking you to indicate which area you wish to calculate.  In this case there are only two choices - between F1(X) and the X axis and or between F1(X) and F2(X).  If we had defined more functions in the SYMB view then this menu would of course be longer.  If you choose the function F2(X), then the graphs will reappear, with a message requesting that you choose an end point.





�


�


As you move the cursor along the graph F1(X), the area will be shaded automatically by the calculator.  When you reach the end point you are looking for, press the ‘Ok’ button and the area will be calculated as � EMBED Equation.2  ���


This is shown in the snapshot right.








�
This can be of somewhat limited use because of the difficulty in specifying the endpoints precisely if the scale is not chosen carefully.  See pages *** for details on how to set up a more useable scale.  It is often simplest to define F1(X) and F2(X) and then to change into the HOME view and type in the calculation � EMBED Equation.2  ���(a,b,F1(X)-F2(X),X) where   a   and   b   are the endpoints of the integral desired.  (See pages *** for more details on this.)  





Note:  When you use the ‘Area…’ tool, the shading remains on the screen.  The simplest way to get rid of it is to force a redrawing of the screen by doing a zoom, pausing it immediately and then un-zooming.





�


The final item is the ‘Extremum’ tool.  This is used to find relative maxima and minima for the graphs.  Make sure that ‘Trace’ is switched on and that the cursor is positioned on F2(X) in the vicinity of the left hand maximum (turning point).  Now choose ‘Extremum’ from the ‘FCN’ menu.  You should find that the cursor will, after a slight delay, jump (see right) to the position of the maximum at approximately (-1×15, 3×08).  The value given is accurate and does not depend on your having chosen a ‘nice’ scale.





�



Tips and Tricks - Functions & Calculus.


Note:  See also the ‘Tips and Tricks’ after the Solve aplet.





Composite functions





The Function aplet is capable of dealing with composite functions such as � EMBED Equation.2  ��� or � EMBED Equation.2  ��� in its SYMB view.  The ‘Eval’ and ‘Show’ buttons are particularly helpful with this.  For example, if we define � EMBED Equation.2  ��� and � EMBED Equation.2  ���, then we can use those definitions in our defining of F3, F4…





�


�


��eg.  


�The highlight is now positioned on each of these in turn, and the ‘Eval’ button pressed. 


�





The result is shown in the upper right hand snapshot and the F4(X) function is shown below it.  





�


Notice that the calculator is smart enough to realize in F3(X) that  � EMBED Equation.2  ���  is the same as  � EMBED Equation.2  ���.   There is a limit to this however.  If you define � EMBED Equation.2  ��� and  then � EMBED Equation.2  ���, then the ‘Eval’ routine will not simplify � EMBED Equation.2  ��� to � EMBED Equation.2  ���.


These functions can of course all be graphed.  The speed of graphing is considerably slowed if it is not Evaluated first.





Using functions in the HOME view





�


Once functions have been defined in the SYMB view of the Function aplet, they can be reused in the HOME view (and indeed in any other aplet!).  For example suppose you needed to find some exact points (x = 0, 1, 2 and 3) for a graph of � EMBED Equation.2  ���  when doing a hand sketch of it.  


Type its definition into the Function aplet SYMB view, switch to the HOME view and then simply type F1(0) and press ENTER.  The function will be evaluated for x = 0.  Similar results can be obtained for F1(1), F1(2) and F1(3).  Note the error message for x = 2 when a divide by zero is attempted.�
Differentiating





There are a number of different approaches that can be taken to differentiating, some of which are best done in the HOME view and some in the SYMB view of the Function aplet.





The syntax of the differentiation function is:


�


 � EMBED Equation.2  ���, 


where function  is defined in terms of X.





The function can either be defined in the SYMB view of the Function aplet, or typed in on the spot.  The � EMBED Equation.2  ���  symbol is obtained either through the MATH button in the Calculus section, or via the CHARS button (above the left bracket).  The variable name (X in this case) can be any other alphabetic character.





�


i.e. 


�


Athough it may seem more involved, the MATH button is actually the simpler.





The MATH menus can be found quite quickly by hitting the alphabetic key that corresponds to the first letter of the menu you want.  Hitting MATH then the C key (on the COS button - no need to hit A..Z first) will take you straight to the relevent Calculus menu.  (Hitting C twice would take you to the Complex menu.)





The problem is that if you use this function in the HOME view you will not receive the result you expect.


Eg.


�


The reason for this is that the result you see is the derivative of  � EMBED Equation.2  ��� evaluated at whatever value of x happens to be currently in memory.








This can be seen more clearly if we store a specific value into the memory X beforehand…





�





The value of 3 which results is, of course, the value of  the derivative � EMBED Equation.2  ��� at the value of x = 2.





�
But what of algebraic differentiation?  It is possible to do this in the HOME view using what is termed a “formal variable” of  S1.    (..or S2 - S9)


Eg.


�





The drawback of this is simply the awkwardness of having to work with S1’s rather than with X’s.











An easier method is to do this in the SYMB view of the Function aplet.  In this view the earlier method of using X produces the result we desired.  Either define your function as F1 and its derivative as F2 (see the first snapshot below), or else type in the whole expression on one line (see the second snapshot).  As you can see the calculator’s algebraic abilities do not extend to differentiating � EMBED Equation.2  ���  as � EMBED Equation.2  ���, but at least it is numerically correct.





�


�


Eg.


�





      press ‘Eval’


�








�





      press ‘Eval’


�


  (and ‘Show’ )








Doing your differentiation in the Function aplet offers the additional advantage of being able to graph the result.





Trig Functions





�


The only time that the SYMB SETUP view is used in the Function aplet (and in most others) is when the function being graphed is a trigonometric one.  You should ensure that the ‘Angle Measure’ is set to the desired type.  Pressing the + key will cycle through the three possible types, or you can do it the long way and use the menu popped up when you press the ‘Choose’ button.  See page *** for an example of graphing a trig function and using the VIEWS menu to get a good scale.�
 Integration





The situation for integration is very similar to that of differentiation (the explanation for which I will assume you have already read).  The difference is that although using the HOME page still requires the use of a “formal variable”  S1, the results are far better than they are in the Function aplet.





The syntax of the integration function is:


�


	� EMBED Equation.2  ���,


		where   a  and  b  are the limits of integration


		   and function is defined in terms of X.














Some examples of this follow.   The � EMBED Equation.2  ���symbol is again obtainable either via the MATH or the CHARS buttons, with the MATH button being marginally easier.





Let’s look first at the definite integral…





�


The screen left shows � EMBED Equation.2  ���= 3.3333…


followed by � EMBED Equation.2  ���= 1.








It may help you to remember the syntax of the differentiation and integration functions if you realise that they are filled in with values in exactly the same way that they are spoken.





Eg. 	� EMBED Equation.2  ��� is read as:


	“the integral from 1 to 2 of � EMBED Equation.2  ���  dx  ”


��������


& entered:





���	� EMBED Equation.2  ���(  1,  2, � EMBED Equation.2  ���,  X )    (without the spaces!)





�
A similar tack has been taken with the differentiation function, 


so that:


������	� EMBED Equation.2  ���,   which is read as “the derivative with respect to X of X2”


�


is entered as:	� EMBED Equation.2  ���








Algebraic integration is also possible, in the following fashions:





If done in the SYMB view of the Function aplet, then the results are exactly what we would hope for, excepting only the absence of a constant of integration ‘c’.





�


The screenshot right shows the results of defining � EMBED Equation.2  ��� and then � EMBED Equation.2  ���, together with the results (in F3 for convenience of viewing only) of the same thing after pressing the ‘Eval’ button. 





All that one need do now is simply read ‘-S1+S1^3/3’  as  � EMBED Equation.2  ���  or, better yet, as it should be:    � EMBED Equation.2  ���











�
 �


Here’s a possible strategy (other than ‘Auto Scale’ in the VIEWS menu) for graphing which works quite well and, more importantly, gives ‘nice’ scales…





�





*  	Enter your graphs into the SYMB view.














�


*  	Press VIEWS and choose ‘Decimal’.  This will give you the ranges we discussed at the top of the page, probably not showing the graph to best advantage.





����





* 	 Place the cursor so that it is in the centre of the area you are most interested in.








��


�


�* 	Use the ‘Zoom’ menu to adjust the view.  You may choose first (as I did) to change the zoom factors to something other than 4x4, and to ensure that ‘Recenter’ is CHKed.





The advantage of doing it this way is that if you zoom in or out by a factor of 2 or 4 or 5, the cursor jumps will stay at (relatively) nice values. This means the problems with ‘Area’ and ‘Slope’ mentioned earlier don’t apply.   In this case, the cursor now moves in jumps of  0.05, which is ideal for most purposes.





�



The Solve Aplet





This aplet will probably rival the Function aplet as your ‘most used’ tool.  It solves equations and finds zeros of expressions involving not only many variables but even derivatives and integrals.





Just to ensure that we are using the same terminology, let's define our terms first.





An equation includes an  =  sign, and can be solved:


�





�eg.  	� EMBED Equation.2  ���…are all equations. 





An expression, on the other hand, does not contain an  =  sign.  It can be evaluated or rearranged but not solved.  When you enter an expression into the Solve aplet it internally tacks an   “ = 0 ” onto the end so as to convert it into an equation which can be solved.





�


eg. 	� EMBED Equation.2  ���… are all expressions.





Let's start by looking at the equation  � EMBED Equation.2  ���.  This equation gives the final velocity (v) of a body/particle as a function of the intial velocity (u), the acceleration acting on it (a) and the distance travelled (d).





Suppose you had the Physics problem: 





“What acceleration is needed to increase the speed of a car from 16.67 m/sec (60kph) to 27.78 m/sec (100kph) in a distance of 100m?”   





We’ll assume that you have realised that this is the appropriate equation to use (see - the calculator is never going to replace your brain!) and that you have entered the equation into E2 (as above) and have made sure that it is CHKed (as above).�



�


If you press the NUM key to change to the Numeric view, you will see something similar to the screen on the right.  What values are showing on your screen will depend on what happens to be in the memories V, U, A and D at the time.





Move the highlight to V and enter the value 27.78, then to U and enter 16.67 and finally to D and enter 100.


�





Now move the highlight back to A (the value you’re trying to find) and press the ‘Solve’ button.  You should find that you too obtain the answer to our problem of  2.47 m/sec2.





�


When the ‘Solve’ process has finished, you can obtain a (very bare!) report on it by pressing the ‘Info’ button.  The result in this case is not very informative as you can see.  There is more about these messages at the end of this section.





Our first example was fairly simple because there was only one solution.  When there is more than one possible answer you are required to supply an initial estimate or guess.  The Solve aplet will then try to find a solution which is ‘near’ to the estimate.





For example…	“If � EMBED Equation.2  ���  find all values of x for which


			 (i) � EMBED Equation.2  ���


		and	(ii) � EMBED Equation.2  ���”





Although you may have a clear enough picture in your mind to be able to provide the Solve aplet with the estimates it needs, I’m going to assume that you (like me) would find it helpful to see a graph first.





While it is possible to do the whole process in the Solve aplet, using the Function aplet offers more advantages.  The PLOT view in the Solve aplet does not work in a very intuitive way and I find it far easier to work first in the Function PLOT view, in addition to having access to all its tools.


�





Change into the Function aplet and enter the function � EMBED Equation.2  ���into the definition of F1(X).





�
Use VIEWS - Decimal to get a quick idea of the function, then ‘Zoom - Out 2x2’ to expand the scale.


�


Note:  If your zoom factors are not set to 2x2 I suggest changing them first - the default of 4x4 is often too much.


�





The graph which results does not show the minimum  but we don’t really need it for our problem. If needed I could move the cursor and then use ‘Zoom - Centre’.





�


We can now use this graph to estimate values of x for which F1(X) = 1.  Press MENU and engage ‘Trace’ (if not already selected) and the ‘(x,y)’ tool.  


��Now move the cursor (in jumps of 0.2 for our present scale) until you find the three approximate locations where F1(X) = 1.  I found  X = -1.6, 0.2 and 3.4.





From the graph it also seems to me that estimates of  -1 and 3 will be close enough for Solve to use in finding where� EMBED Equation.2  ���.





�


Now change back to the Solve aplet.  Having already defined F1(X) we can reuse it in the Solve aplet.  


Define:  		E1  to be  Y=F1(X),  


and then:  	E2  to be  Y = � EMBED Equation.2  ��� 


(in other words the derivative of F1(X) with respect to X)





Note:	Some reminders 	- the  =  sign is one of the screen keys (see above).


		- the derivative character� EMBED Equation.2  ��� is obtained through the CHARS key or through the MATHS - Calculus menu.





Now make sure that   E1  is CHKed rather than  E2  and then change into the NUMeric view.  Enter a value of   1  into  Y, move the highlight to  X  (if not already there) and enter our first estimate of  -1.6.  Press ‘Solve’.





�


�         Before…					and after…


�





�


Now press the ‘Info’ button.  An answer of  “Zero” or “Sign Reversal” means the solve process worked correctly.  See the next page for an explanation.








�


If you repeat this for the other two estimates, you will find solutions to part (i)  of  x = -1.5758,  0.1873  and 3.3885 (to 4 d.p.).








�


Change back to the SYMB view and change the CHK mark to  E2.  Then move to the NUM view again.  This time we require� EMBED Equation.2  ���, so set Y to  2.  





�


�


Enter the estimate of  -1 into X, ensure the highlight is still on X and then press ‘Solve’.  You’ll find that, after a longer delay due to the derivative calculations, the value will come up as still -1!  Good estimate wasn’t it!  Don’t forget, you should always press ‘Info’ after each solve to verify its validity.





The other solution to part (ii) of  x = 2.3333 can now be obtained if you enter the second estimate of 3.





Note:	The Solve aplet does not seem to be able to cope with inequalities.  Although there is no error message when you use < or >, the answer it supplied when I tested it in a number of examples was incorrect. What is even worse is that they were reported in the Info messages as being correct!





The Solve aplet can also be used in conjunction with any of the functions available through the MATHS menu.





Example 1:	“Find  a  such that  � EMBED Equation.2  ���”


Set  E1 to: � EMBED Equation.2  ���


In the NUM view, set  A to an initial guess of  3, and position the highlight on A (not X).  Ignore X since it is not really involved except as a temporary variable during the integration.  Press ‘Solve’.    Answer:   x = 2.4495 (to 4 d.p)





�
Example 2:	“Let X be a random variable, representing the heights of basketball players.  If  X is normally distributed, with � EMBED Equation.2  ��� and � EMBED Equation.2  ��� then find the height above which only 5% of players should be found.”





The Maths function for the Normal distribution is UTPN - Upper Tailed Normal Probability.  In the Solve aplet, set  E1 to: UTPN(184.5, 105, X) = 0.05.


Enter the NUM view and press ‘Solve’.      Answer:   201.35cm








Further reading





There are many more ways in which the Solve aplet can be used in conjunction with the functions available in the MATHS menu.   The MATHS menu is discussed in detail on pages ***, with worked examples often using the Solve aplet.
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These six keys are flexible, changing their function as you do different things.  The shaded bar at the bottom of the screen labels them.  Always check this bar to see what special functions are available in the current situation.





The NUM key gives you a tabular view of your function, sequence or data.





These are the cursor (or arrow) keys.  They let you move around within a window.





The VIEWS key gives a different menu in each aplet.  It can be very useful, and is always worth checking out. 


See pages ***





The SYMB key nearly always takes you to a view in which you can enter equations.





The MATH key gives you access (via a series of menus) to all the mathematical functions you could ever wish for! See pages ***





The PLOT key swaps to the graph view.





The LIB key is the king of them all!  This is the key that allows you to chose which aplet you wish to work in.  What’s an aplet?  Read on.





The cursor positioned at one corner of a box.





…and at the other corner.





…and finally the result.





Move to about this position.





Note the = sign provided for your convenience.











