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Introduction to CAS
In the HOME screen press soft key CAS 
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CAS modes – shift SYM
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On-line help SHIFT 2
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See chapter 14 of users guide or Mastering HP40GS by Colin Croft available at www.hphomeview.com 

Lets GO!!
	Task
	Keystrokes 
	Result

	Evaluate 
[image: image6.wmf]2

3.5


	3.5^
[image: image7.wmf]2

x


	12.25

	Evaluate 
[image: image8.wmf]2

7

2

æö

ç÷

èø


	(7/2)^ 
[image: image9.wmf]2

x


	49/4

	Evaluate 
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	Evaluate 
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	(8.3 SHIFT 
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	3628800


2.3 Quick Start – Symbolic Computations

CAS Tip

· After typing the relevant keys, press ENTER to execute the command. 

· To enter alphabetic letters other than x, y, z and t, precede the indicated symbol with the ALPHA key. 

· To enter (, press  SHIFT3

· To enter variable x press 
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2.4 Quick Start – Graphing & Tabulating a Function

Example

For the function f with rule
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a
Plot the graph of f in a suitable window 

b
Find
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c
Find the coordinates of the local maximum near 
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d
Tabulate 
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Solution
	a
In HOME press APLET FUNCTION and enter 
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 in F1

Press PLOT


To fit to suitable window press SHIFT PLOT and change domain and range as per right illustration


PLOT
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	b
Press MENU (TRACE) to display the coordinate values. Use toggle arrow until x=-2


The co ordinates (–2,0) are shown.
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	c
Press MENU FCN Extremum if the cursor moves to min then toggle closer to max point and repeat the process .


To find min toggle close to min point and press MENU FCN 
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	d
Press NUM and table of values appears. To set up table 
to whole numbers for x for example 


Press SHIFT NUM and set up as illustrated on the right
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Type a value to go to that x value immediately.
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Chapter 03—Working with variables and expressions

3.1 Defining and using variables
Tip: When working with variables it is important to clear any previous values or expressions that have been assigned to variables and the easiest way to do this is to start by pressing SHIFT HOME
Example 1

Assign the value 4 to x and then find:

a
3x


b
x2
c 
y + 5x
Solution


	
To enter CAS in the HOME screen press the CAS soft menu 
key, to start a new problem, press SHIFT DEL

First store the value 4 into x.


Type ALGB  STORE 
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  and press ENTER
The value of 4 is stored in the variable x and every time x is entered, the calculator will automatically substitute the value 4. This will continue to be the case until the variable x is cleared .
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	a
Type 3*x and press ENTER The calculator will ask if you would like to purge the current variable say NO then OK and 3x will be shown press NUM to get the exact value

The result is 12
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	b
 Type x x
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 and press ENTER   NO  OK  NUM

The result is 16
	[image: image49.png]I




[image: image50.png]@ Purss correm)
[N





[image: image51.png][ ST
Hode suitch
i)





[image: image52.png]





	
NOTE to unssign the value given to x  press ALGB  UNASSIGN OK  x ENTER
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CAS Tip: Always include a multiplication sign for implicit multiplication. If multiplying by anything other than a number the CAS will not recognise implicit multiplication. For example, if ab is entered, it is recognised as one object, ‘ab’ rather than a*b. In many cases this can result in an incorrect answer when solving.

Also, to input a variable press ALPHA then the number representing the variable eg. To enter y press ALPHA 2

Skills Practice

1
If x = 4, y = (2 and z = 3 find values for the following:


a
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d
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If 
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 write down expressions for the following in terms of c: 


a
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b
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d
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f
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If 
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 write down expressions for the following:


a
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b
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c
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3.2 Substitution

. 

CAS Tip: When using substitution, the value or expression is substituted into the expression but it is not stored. It is important to be clear about the difference between storing and substituting.

Example 1

If y = 2x2 find y when 

a
x = 4, 

b
x =
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c
x = a + b
Solution
	a
Type 2 
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 4 ENTER

The answer is 32.
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	b
Press  TOOLS  PASTE  
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 (3/5) ENTER   

The answer is
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	c
Press  TOOLS  PASTE  
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 (a+b) ENTER   . 


The answer is
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Example 2

If 
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find z when x = 4 and y = 2

Solution

	Type 
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The result is 32. The CAS has substituted and automatically simplified the answer.
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Skills Practice

1
Define the function 
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 and then find:


a
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c
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A tin can has volume 
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 where r is the radius of the top in cm, and h is the height in cm. Find the volumes of tin cans that have a radius of 5 cm and heights of 10cm, 15cm and 25cm respectively.

3 
Given 
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, find a for the following x and y:


a
x = 3 and y = 5




b
x = d and y = d + 2

c
x = e + 3 and y = e + 2

d
x = 3 + z and y = (4

Exploration
1
The volume of a box is given by 
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a
Find the volume of boxes that have fixed length and width of 12 cm and 8 cm respectively and heights of 4.3 cm, 5.2 cm and 6.7 cm.


b
A set of boxes have width which is twice the height and length which is 3.5 times the height.  Find the volume of three of these boxes which have heights of 1.2 cm, 4 cm and ‘3a’ cm respectively.

2
A quadratic function f(x) has
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. Find the quadratic function and then find the value of 
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3.3 Expansion

Example

Expand the following expressions:

a
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b
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Solution

	a
Press Algb then select expand and press.  Type the following to complete the command

 ALGB EXPAND  
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 and press ENTER

The result is 
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	b
Type  ALGB   EXPAND  
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 and press ENTER

The result is 
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	c
Type expand 
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and press ENTER


The result is 
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The calculator will reorder so that the highest power for a is listed first.


Notice that the coefficients for each term in each expansion can be found by considering the rows of Pascal’s triangle. For example, the coefficients for 
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are found in the third row of Pascal’s triangle, namely 1, 2, 1.
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Exploration 

1
Which of the following can be written in the form
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a
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b
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2
 If a, b and c are positive, with a  b  c, which of the following will give x1?


a
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3.4 Factorisation

.

Example 

Factorise the following expressions:

a
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b
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c
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 over the rational number field

d
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Solution

	a
Press ALGB  FACTOR
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 ENTER.  Type the following to complete the command

The result is 
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	b
Press ALGB  FACTOR   
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The answer is 
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 .The CAS calculator has inbuilt algorithms for factorizing and the difference of perfect squares has been used in this case.
	[image: image138.png]





	c
Press ALGB  FACTOR  
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factor(x^3+x^2(3x(3) and press ENTER
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	d
Press ALGB  FACTOR  
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factor(x^3+x^2(3x(3) and press ENTER

Must change the field press SHIFT SYMB and check


	


[CAS Tip: The answer gives three linear factors. The inclusion of the ‘comma x’, directs the CAS to factorise over the real number field.]

3.5 Rearranging expressions

Example 1

Rearrange 
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to find an expression for x in terms of y.


Solution
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The result is
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Example 2

Rewrite 
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, where j and k are constants.

Solution

	
Press SOLV  ISOLATE   
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The result is 
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Example 3

Rewrite 

a
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b
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as a proper fraction.

Solution

	a
Press REWRI  SIMPLIFY   
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The result is 
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Press    REWRI   DISTRIBUTE   .
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The result is
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