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�
The Calculus APs requires that students purchase a graphing calculator that can


Graph a functions in a given range


Find the derivative of the function at a certain point


Find the definite integral of a function


Approximate a solution to an equation equal to zero


Buying a graphing calculator that meets these requirements is no problem; however, the challenge is to learn how to use the thing. This guide will attempt to teach you how to learn enough about the HP48 to let you take the AP. Although the HP48 can almost take the whole exam for you, we’ll just try to get you through the basics first.


Although you should have received the HP 48G Series Quick Start Guide with your calculator, you might not remember or understand everything that it tried to teach you. This guide, for the most part, presents some of its lessons. The lessons that are the most important for the AP are 6, 7, 8, 17, 21, 23, 29, 30, and 39. If you wish to familiarize yourself with the basic aritmetic functions of the calculator also try lessons 1, 2, 3, and 4. For the more daring, go through all of it but pay particular attention to lessons 19 and 20. You may find that the big fat user’s guide might help you more in some areas. While you skip back and forth between all these guides and manuals, please be sure to note the Polar and Parametric Plotting sections in this Guide as it does not appear in the HP Quick Start.


Some Basics


Before we get started on the first AP required skill, I’ll tell you what to do if you panic and have no clue what your HP is doing. When you first get your HP, you should see a screen something like this:


�


Figure � SEQ Figure \* ARABIC �1�: Stack


This is called the stack. This is your “home.” Don’t worry if the { HOME } display is different or has other stuff on it. The menu bar on the bottom may also be different, but that’s not a problem.


If you are ever confused and want to back up and start from the beginning, just press [ON] until the screen shows above. If that doesn’t happen, press [ON] and [C] together. You should see the calculator blank out for a while and come back to the screen above. There are actually two more ways to stop your calculator, but they are a little bit more dangerous to your work, so I won’t get into them right now.


The way you do stuff like 1+1 is different on the HP calculators. HP uses a thing called RPN, Reverse Polish Notation. This means you type [1][ENTER][1][+] rather than the [1][+][1][=] on normal calculators. As you press [1] then [ENTER], you see a 1 appear opposite the 1:. Then when you press [1][+] you see a 2 appear next to the 1: and the old 1 is gone. This 2 is now your answer, and you can do another [1][+]  on it if you want. This “new” way of performing calculations gets rid of parentheses and calculator memory. To get rid of the 2 on your screen, press [<-] which has a purple [DROP] on top of it. You aren’t really backspacing over the 2, but you are dropping it off the stack. Watch out, if you’re using (, depending on exactly how your HP is setup, it may leave '(' instead of the desired 3.14159265359. If this happens to you, press the purple left shift [®NUM] (the [EVAL] key in reality). This should give you a real decimal number.


If you are really confused, I have an alternate method. On the stack screen, press ['], the single quote otherwise known to the HP world as the tick. Now you can enter your normal 1+1+3*35 type of deal. Press [ENTER] when you are done, and the thing you just type appears next to the 1:. To get the real answer, press [EVAL].


It might seem random here, but just to know how to switch angle modes, press the purple left shift key the [RAD] key (in reality the [MTH] key at the top left). This should make a RAD appear above the { HOME } on the screen. Now you are in the radian mode. Pressing the same sequence again will get you back to degrees.


Example #1


Let’s do the following calculation: � EQ -1 + \r(,\f(52 + sin\(43°\),ln\(200\)))�


Let’s start by entering 1 onto the stack: [1][ENTER]


Oops, we need -1, we can use the [+/-] key to make it negative.


Now we can’t press + until we get the number from inside the radical. Let’s star by entering 5 onto the stack: 5 [ENTER], you’ll notice that the -1 moves from 1: to 2: and the 5 now appears beside 1:. In a sense, we have “stored” -1 while proceeding to the next calculation.


To square the number, press 2 [yx], again we have to compute SIN(43) before we can add, so we first check to make sure we’re in degree mode (if you see a RAD on the screen, press purple left shift then [RAD]).


Finding the SIN of 43° is simple now: 43 [SIN].


You’ll notice that you have -1, 25, .69130606359 on your screen. Now press + to add the 52 and SIN(43) together. To deal with the ln(200), you do it like the SIN(43) and type 200 [green right shift][LN]. (The [LN] key is really the [1/x] key on the middle right hand side of the keyboard.)


Now you can divide the numbers. Then you can take the square root and finally add. [(] [(][+], your answer should be: 1.201635551639.


Example #2


Let’s try � EQ e( - sin\b\bc\((\f(\r(,3),12 + ln \(17\)))�


First we have to get into the tick by pressing [']. Then we can start by typing [(][left purple shift][E] which gets us a lower case e. Then you have to exponentiate using [yx] which types a ^ onto the screen. Next you must hunt for ( which hides out on the [SPC] key as a left purple shift button.


Like normal algebra, press [-] then [SIN]. You’ll immediately notice that the sin function automatically puts the opening and closing parentheses. Now you can type [(][3][(]. We need parentheses to make sure that the calculator evaluates the expression properly. Type in [purple left shift][()] (in reality, the [(] key). Enter the final terms [1][2][+][blue right shift][LN] (it’s really the [1/x] key) and since all the parentheses have automatically been closed, [ENTER[.


To get an actual number, press [EVAL]. (“But it doesn’t work,” says the frustrated student. Be sure to have the radian mode before you evaluate.)


Because of the presence of e and (, the calculator doesn’t simplify all the way. To force it to get a number, press [purple left shift][®NUM] (really the [EVAL] key).The final answer is 23.1386546409.


Exercises


Try the following calculations using RPN. If you get really stuck, go ahead and use the tick key. You can check your answers with the back of this guide.


45 tan(2)


� Eq \f(-24+\r(,242-4(2(31),2(2)�


� eq e\s(( + log\b\bc\((\f(\r(,2),2)))�


The Plot Program


Functions


To get into the Plot Program from the stack, press the green right shift button then the number 8 which just conveniently says [PLOT]. You should see a full screen pop up with PLOT as the title and several input boxes. If the TYPE: input box is not Function, then move the highlight with the arrow keys to the TYPE: input box and press [CHOOS] menu button (the [B] key on the menu) and use the up and down keys and enter to select Function from the large list. You should arrive at a screen similar to:


�


Figure � SEQ Figure \* ARABIC �2�: Plot


The next thing to notice is the angle units. You can move your highlight to the ( input box and again press [CHOOS] menu button to select your angle units. Move the highlight to the H-VIEW: section and type in the X values that you want it to plot between. For the vertical range, you can select AUTOSCALE (move the highlight to the underline and press the [(CHK] menu button)and let the calculator decide how far up and down to look, or you can enter the values yourself. Because you can change the values between which the calculator plots, the plot may not be square and circles may turn into ellipses. 


Now, you can finally enter your function to plot. Move the highlight to the EQ: input box and start typing the function without the “y=” or “f(x)=” (make sure to use normal algebra notation and not that RPN stuff from the last chapter). To finally plot the function, press the [ERASE] menu button then the [DRAW] menu button. Be patient because the HP, although it’ll win computation races against the TI’s, it’s still slow for really complex plots.


Example


Let’s plot 2x2-3x+4. So I set the TYPE: to Function and check off the AUTOSCALE input box. I go to the EQ: input box and type in [2][(][X][yx][2][-][3][(][X][+][4][ENTER]. (the [X] is the menu button [A]). Then press [ERASE][DRAW]


��


Figure � SEQ Figure \* ARABIC �3� & � SEQ Figure \* ARABIC �4�


By pressing the arrow keys, you can see the rest of the plot that is hidden by the menu bar. You can go back and adjust the ranges to see more or less of the parabola or other function.


Exercises


Plot the following functions


f(x)=� eq \f(1,x)�


f(x)=� eq \r(,x2-1)�


f(x)=� eq \f(x2-9,x+3)�


Polar Plotting


This section is not in the Quick Start Guide and although it is stated in the AP Calculus Calculator requirements, I have found that polar plotting comes in handy.


Get back into the Plot Program ([green right shift][PLOT]) and change the TYPE box to Polar. You can either type in [(][P] until you get Polar or you can [CHOOS] and use the up and down arrows to select the type. This will change some of the input  boxes. You can now move to the EQ input line and enter a function r(X). The X appears in the INDEP box. This means that X is the variable for which the the calculator will plug values into. If you find this confusing change the X to ( ([(][blue right shift][F]). Now you can [ERASE] and [DRAW] like normal.


Example


Let’s try graphing r(() = cos((). To enter the plot application type in [blue right shift][8]. To change to polar, press [up][(][F][(][P]. Now enter the function, [down]['][COS][X]. Finally we can graph it [ERASE][DRAW]. Here’s what the screen should look like:


��


Figure � SEQ Figure \* ARABIC �5� & � SEQ Figure \* ARABIC �6�


Exercises


Graph r(() = 2cos2(3()


Graph r(X) = x + x2


Graph r(() = 3cos(() + 2sin(()


Parametric


This section is not in the Quick Start Guide and although it is stated in the AP Calculus Calculator requirements, I have found that parametric plotting comes in handy.


Changing the mode to the parametric mode is easy. Just [CHOOS] Parametric from the TYPE: selector. The major difference in the parametric plots is that you have to enter the equations like '(x(t),y(t))'. So your x(t)=cos t, y(t)=sin t becomes '(COS(T),SIN(T))'.


Example


Let’s try plotting x(t)=t-sin(t), y(t)=1-cos(t). First we enter the plot application with [blue right shift][8]. Press up arrow to get to the type selector and [CHOOS] Parametric with the arrows and press [ENTER]. Make sure your in radians and move the highlight to the EQ: input box. To type in '(X-SIN(X),1-COS(X))', press ['][purple left shift][( )][X][-][SIN][X][right arrow][purple left shift][,][1][�][COS][X][ENTER]. After pressing [ERASE][DRAW], you should get:


�


Figure � SEQ Figure \* ARABIC �7�


Exercises


x(t)=2.5cos(t)-.5sin((/2-5t)�y(t)=2.5sin(t)-.5cos((/2-5t)


x(t)=t10�y(t)=� eq t\s\up4(\f(11,7))�


x(t)=et�y(t)=ln(t)


Multiple-Equations


Many times, there is a need to see more than one graph at a time. You can do this by enclosing more than one expression in the curly braces, { }. This works for all the plotting modes discussed above.


Example


To graph both f(x)=x2 and g(x)=x, just enter the plot application like normal. Set the graphing mode to function and enter { 'X^2' 'X' }. Now you can plot the functions by pressing [ERASE] and [DRAW]. The same principle works for polar and parametric graphs.


��


Figure � SEQ Figure \* ARABIC �8� & � SEQ Figure \* ARABIC �9�


Exercises


f(x)=cos(x)�g(x)=sin(x)


x1(t)=t2�y1(t)=sin(t)�x2(t)=e2t+1�y2(t)=cosh(t)


r1(()=(�r2(()=sec(()


Derivative


From the stack, to access the Derivative Program, press [blue right shift][9] (the key says [SYMBOLIC] in blue). You’ll see another one of those choose boxes. Choose “Differentiate...” You’ll see the screen shown below. Since the AP doesn’t require Symbolic derivatives, we’ll focus on the required numeric ones. Go to the RESULT: input box and hit the [CHOOS] menu key and then choose the Numeric result type.


��


Figure � SEQ Figure \* ARABIC �10� & � SEQ Figure \* ARABIC �11�


Example


Let’s try taking the derivative of x2 at x=23.2. First of all, fill in the EXPR: input box with 'X^2' ([(][X] [yx][2][ENTER]). Then fill in the VAR: box with X ([(][X]) and the VALUE: box with 23.2 (if you can’t type this in...). Now the last thing is to hit the [OK] menu key. You should get 46.4 as the answer.


Exercises


When x= the value given, find the value of the derivative of the function at the point x.


f(x)=� eq \f(1,x)�; x=201


f(x)=� eq \r(,x2-1)�; x=-20


f(x)=� eq \f(x2-9,x+3)�; x=45


Definite Integral


To start this program, you press the [blue right shift][9] ([SYMBOLIC]) and choose the Integrate... option. You get screen like this:


�


Figure � SEQ Figure \* ARABIC �12�


Again, you should change the RESULT: type to Numeric. Don’t worry about the NUMBER FORMAT: input box. You type in the expression (the thing that appears between the squiggle and the dx) in the EXPR: input box and X in the VAR: (unless you’re using a different variable). Finally you enter the LO: or starting point, and the HI: or ending point.


One very important note. Always make sure that you aren’t making your calculator do impossible tricks like potentially diverging improper integrals.


A note for the brave: The HP can do indefinate integrals. Try putting in 0 and X for the limits and make sure to keep it symbolic. After you get an answer, press [purple left shift][9][COLCT][COLCT]...[COLCT]. This should get you your anti-derivative. The HP can do partial integration by parts but not substitution.


Example


Let’s integrate � eq \i\in(3,5, \f(ex,x) dx)�.


EXPR: 'e^X/X' ([(][left purple shift][E][yx][(][X][(][(][X])


VAR: X


LO: 3


HI: 5


RESULT: Numeric


NUMBER FORMAT: Std


Then hit [OK] and you should get 30.2514427852.


Exercises


Evaluate the following definite integrals


� eq \i\in(-7,-4, \f(\r(,x2-1),ln\(x2\)) dx)�


� eq \i\in(1,2, \f(x2-9,x+3) dx)�


� eq \i\in(-1,1, \f(1,x) dx)�


Approximating Roots


To start the Equation Solver Program, press the [blue right shift][SOLVE] ([7]). This give a choice between equation, differential equation, polynomial, linear system, and finance. Choose  “Solve equation...” You should see an EQ: input box followed by other input boxes for other variables. Moving the highlight over the variable you wish to solve for, there is the [SOLVE] menu button. The variables now are the guesses that you’ll plug in.


Example


Let’s try solving ln((x)-1=0. First type the equation into the EQ: input box (the = sign is on the [purple left shift][0]). Then give X: a guess. Let’s try 2. The X: box now changes to .873568526831.


Exercises


Give the guess x0, find the solution to the equation


x2-2=0; x0=2


x9-29(x8+23=0; x0=1


sin(ex)=0; x0=20


You have completed this quick introduction to the HP. I encourage you to experiment more and find out the hidden treasures (work-savers) in the HP.


�
Appendix 1: Answers to the Exercises


These answers could be wrong. Please be aware of that and don’t destroy your calculator because the answer says its wrong. You can contact me at <skang@wile.thetech.org>.


Some Basics


'45*TAN(2)'�[4][5][ENTER][2][TAN][(]�-98.3267938467


'(-24+((24^2-4*2*31))/(2*2)'�[2][4][+/-][ENTER][2][4][ENTER][2][ENTER] [yx][4][ENTER][2][(][3][1][(][-][(][+][2][(][(] �-1.47230743092


'e^(-LOG((2/2) '�[(][left purple shift][E][ENTER][left purple shift][(][yx][2][(][2][(][LOG][-] �23.2912076306


Plot


All of these plot have been plotted on the default range of-6.5 ( x ( 6.5 and -3.1 ( y ( 3.2.


Functions


�


�


�


Remember to note that this function has a hole in it.


Polar


�


��Make sure to be in radians.


�


Parametric


�


�


�


Multiple-Equations


�


�


�


Derivative


-2.47518625777E-5


-1.00125234865


1


Definite Integral


4.7607348735


-1.49999999997


Diverges. This is an improper integral. You aren’t supposed to do this one on a calculator, unless the calculator has limits. (The HP doesn’t have limits.)


Approximating Roots


1.41421356237


.9756044845167


20.0000013784, make sure you’re in radians


�
Appendix 2: Quick Reference


to change between radian and degrees�
[purple left shift][RAD] ([MTH])�
�
to avoid using RPN�
['] {enter your expression}[ENTER][EVAL]�
�
to get a numeric answer when using e and (�
[®NUM]�
�
to plot�
[blue right shift][PLOT] ([8])


Set TYPE: to Function�
�
to take the derivative (numeric)�
[blue right shift][SYMBOLIC] ([9])


Choose “Differentiate...”�Set RESULT: to Numeric�
�
to evaluate a definite integral�
[blue right shift][SYMBOLIC] ([9])


Choose Integrate...”�Set RESULT: to Numeric�
�
to solve an equation�
[blue right shift][SOLVE] ([7])


Choose “Solve equation...”


Highlight the variable and press the [SOLVE] menu button�
�
Table � SEQ Table \* ARABIC �1�: Quick Reference


Make sure, before you walk into the AP to press the following [purple left shift][MODES]([CST])[MISC](menu button)[BEEP] (if there is a dot next to the “BEEP” on the button, press [BEEP] again). This will turn off the beep on the calculator. 
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