Some HP CAS Commands & Exercises
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Command:  COLLECT






· Factorises polynomials over the set of integers.

[image: image88.wmf]Note: 
If  “Complex” is ticked in the Config screen then the expression will be factorized over the complex integers. 
Factorise the following:

1. 
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3. 
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  - try this with/out Complex mode and see what happens!
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Command:  FACTOR

· Factorizes both numbers and polynomials over the set of real numbers.

Factorise the following:

1. 
[image: image4.wmf]2

53

xx

++


2. 
[image: image5.wmf]2

57

xx

++

- try this with/out Complex mode.

3. 
[image: image6.wmf]432

2933620

xxxx

+++-


4. 200 – try it!
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Command:  DEF

· Allows you to define new functions which can then be applied in other areas. The name can be single letters or multiple, and is case sensitive.

Define 
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 and then evaluate:

1. 
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2. 
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3. 
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Command:  DIVIS

· Gives a list of the divisors of a polynomial or integer. It can be found via the MATH menu under the ‘Integer’ functions.

Find the divisors of:

1. 200 – highlight the solution and press VIEWS to scroll.

2. 
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Note: 
This example will produce a larger number of divisors than can be displayed on one screen. Press SHIFT [image: image12.png]


 to bring the focus down to the individual terms level then press [image: image13.png]


 repeatedly until all terms of the first factor are highlighted. Pressing [image: image14.png]


 now will move from factor to factor.
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Command:  DERIV

· Differentiates with respect to the second parameter. ie A partial derivative.

Note: Using the [image: image15.png]


 button can be a more effective method since it shows extensive working instead of going straight to the derivative.

Find the following derivatives:

1. 
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- try this using the  [image: image17.png]


 button too.

2. 
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Command:  EXPAND
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· Expands and simplifies and expression.
Note: Simply highlighting and pressing ENTER will often produce the same effect.

Expand and simplify:

1. 
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2. 
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· Integrates the expression with respect to x (or whatever the active variable is set to be in the Config screen).

Note: This command is similar in effect to the 
integrate button ([image: image21.png]


 [image: image22.png]


) except that it gives 
the indefinite integral rather than the definite integral.

Integrate with respect to x:
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2. 
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 Command:  ISPRIME?, NEXTPRIME 



& PREVPRIME

· These are all methods of dealing with prime numbers. They use probabilistic methods to deal with very large numbers.

[image: image97.png]MEA TFRLMES

Next Pseudo Prime
Elven integer

NEXTPRIN 82 s

Seei PREVPRIME
I ECHO | EE1 | SEER2 | SEE3 |MAIN





Challenge:  Use the NEXTPRIME command in the Sequence aplet to form a sequence of prime numbers.
 Note: Most CAS commands can be used in aplets and programs as well as in the CAS environment. Press [image: image25.png]


 and then [image: image26.png]


 to gain access.
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Command:  LIMIT or lim

· Finds the limit of an expression at the point supplied as the second argument.


Note:  Limits to the left and right can be found by using QUOTE.  QUOTE can be found in the [image: image27.png]


 menu and forces the CAS to treat the argument as symbolic even in the case of numbers.
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For example: 
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The QUOTE(2-0) forces the calculator to 

evaluate as 
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1. Find 
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2. Evaluate the series 
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 by writing it as a summation i=1 to x and then finding the limit as 
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Hint: You will find 
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 key.
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Find a formula for the perimeter of an n sided polygon inscribed in a circle which has a radius r.  Using limits, show that as the number of sides n goes to infinity the formula becomes 
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Command:  LINSOLVE

· [image: image101.png]


Solves a system of linear equations in any number of unknowns. It will solve inconsistent systems and allows variables as coefficients (see below right).
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See example 7 on page 25 of the CAS handout for a detailed example using LINSOLVE.

Command:  SUBST or |

· Performs substitution into an expression.

Note: This can also be done using the | symbol, obtained from the [image: image36.png]


 menu. Substitution can be either numeric or algebraic. 
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Command: SIMPLIFY

This command is particularly useful when trying to solve equations while showing working.

[image: image106.png]


For example, when solving the equation 
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 you might wish to illustrate the idea of subtracting 
[image: image38.wmf]2

x

 from both sides of the equation by highlighting the entire equation and entering “-2x”, producing the screen shown right.
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Unfortunately, pressing ENTER will not produce the expected result of 
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 but instead the screen shown right.  There is an oddly twisted logic to this! 

The CAS regards an ‘=’ sign as equivalent to a subtract. Thus equations such as 
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 are normally automatically simplified to 
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This then becomes 
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 and finally, the ‘=0’ is dropped since, in the CAS, all algebraic expressions are considered equivalent to 0 by default.

By this logic, 
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Clearly this is NOT what you want when teaching solving equations by balancing to a group of year 8 or 9 students!
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The solution is to use SIMPLIFY, which is found on the [image: image46.png]


 menu. Using SIMPLIFY produces the expected result of 
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. You can now highlight again, add 3 to the entire equation and SIMPLIFY and so on.

You should experiment with this and consider how you could use it in your teaching.
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Command:  SOLVE & SOLVEVX

· [image: image111.emf]

Used to solve equations. The SOLVEVX command assumes that you are solving for the active variable x, while SOLVE requires that you actually specify as the second parameter what you are solving for.  As usual, an expression will be assumed to be equal to zero in the CAS. 
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Equations and expressions can contain multiple variables as shown right.

Command:  XQ  &  XNUM

· The XQ command will attempt to form an exact value such as 
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 or 
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 from a decimal approximation.  XNUM is the reverse of this.  

Note:  
These two commands are built into the NUM button.  If you highlight an exact value and press [image: image50.png]


 then it will change to a decimal.  Pressing [image: image51.png]


 [image: image52.png]


 will change back to an exact value.

The process is not always successful.  Try entering 
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, pressing  [image: image54.png]


, adding 3 and then pressing  [image: image55.png]
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.  The result is unfortunately not 
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Some Exercises

The examples below were taken from tests in Introductory Calculus, Applicable Mathematics and Calculus with the original mark allocation indicated.  You may wish to try them using the CAS. As you do, please consider the following points:

· Can you use the CAS to show the process skills involved?
ie. How do you show working?

· How will access to a CAS affect:

· how you teach this topic?

· how you assess this topic?

[3,4,3 marks]
Simplify the following giving your answers with positive powers.

(a) 
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(b) 
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(c) 
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[2,2,2,2,3 marks]

Differentiate the following with respect to x giving answers with positive 

powers.

(a) y=
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(b) y=
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(c)  y=
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(d) 
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[Do not simplify your answer]

(e) 
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[2,2,3,3,2,2,3 marks]
a)
Express as a single logarithm

i)
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ii)
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b)
Solve each of the following showing full working:

i)
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ii)

[image: image69.wmf]0

8

log

log

2

5

=

+

x


c)
Evaluate each of the following showing full working:


i)
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ii)

[image: image71.wmf]8

1.5log4


d)
Solve 
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 using logarithms and giving your answer to 1 decimal place.

[7 marks]

Find:   (a)



(b)



(c)



[11 marks]

Integrate each of the following with respect to the appropriate variable.
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(a) 
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(b) 
[image: image74.wmf]2

x

sindx

2

ò



(c) 
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(d) 
[image: image76.wmf]5

sinxcosxdx

ò


[15 marks]

Evaluate exactly where possible

(a) 
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Let u = x + 1

(b) 
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Let 3x = 2sin
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(c) 
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[2 marks]

Given 
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 is a factor of 
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[2, 2, 2,2 marks]

Evaluate the following limits (if they exist).

a)
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b)
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c)
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d)



[5 marks]

Find the values of a and b in the following function if it is continuous and differentiable at x = 2.
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[6,2 marks]

For the system of equations        
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calculate the value(s) of  k  for which the system has:

(a) an infinite number of solutions.

(b) a unique solution

� EMBED Equation.DSMT4  ���
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