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Example: Expanding and collecting like terms
Expand (2x — 1)(3x% + 2x + 4).

Solution

(2x — DX +2x +4) = 2x(B3x + 2x +4) — 13x* + 2x +4)
= 6x? +4x? 4 8x —3x% —2x — 4
— 6x° -|—x2 +6x —4

Using the Casio ClassPad

Enter the expression

L 3 ) approx
(2x — D3B3x +2x + 4) al-: 4 sirnplifg
¢ =15 ulal expan
Main Lt Comple] factor

into &%, then highlight and select List-Cri rFactor

List-Ca] factorout
Matriz=| combine
Matrix=| ecollect

Vector tExpand

Eg;tt'g tCollect

Define expToTria

| r Edit Action Interactive i'iii

o (o o] T A P ind I 3

expand[(E-x-l)-[&-zz+‘2-:'
Bex P42 +6.x—4

Interactive—Transformation—expand.
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Example: Factorising quadratics expressions

Factorise 6x2 — 13x — 15.

Solution

There are several combinations
of factors of 6x¢ and —15 to

consider. Only one combination

is correct.

. Factors of 63% — 13x — 15
= (6x + 5)(x —3)

Factors of
Gx2

Factors of

-15

‘Cross-products’ add

to give —13x

Gx

Using the Casio ClassPad

Enter the expression 6x% — 13x — 15 into

Mairn

&%z then highlight and select

Interactive—Transformation

factor,

K

+5x

—18x

—13x

ST CIET= gad
4 simplify
expand
factor
4 rFactor
factorOut
cormbine
collect

tFroand

1

Original location: Chapter 4 Example 16 (p.100)
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Example: Sketching quadratics in polynomial form
Find the x- and y-axis intercepts and the turning point, and hence sketch the graph of
y= x4 x—12.
Solution v

Stepl ¢ = —12,, y-axis interceptis (0, —12)
Step2  Set vy = 0 and factorise the
right-hand side:

0=x*+x—12
O=(x+4)ix —3)
Sox=—4dorx =3

x-axis intercepts are (—4, 0) and (3, 0)

Step 3 Due to the symmetry of the parabola, the axis of symmetry will be the
line bisecting the two x-axis intercepts.
—4 43 1

2 2’

.. the axis of symmetry is the line with equation x =

1 132 1
Whenx = ——, v = (__) + (__) —12
27 2 )

1
=—12-
4

1 1
.. the turning point has coordinates (_5 —12—) .

4
Using the Casio ClassPad

To graph the quadratic relation with rule [ ¥ Edit Zoom Analysis 4 El
V= x? 4+ x — 12, enter the rule in the % screen, R (IR ] o] RO M) (5] [
tick the box and click [} It may be necessary to Sheet [Sheet2| Sheet3[[4]>
. . . Evl=,Zi0-12
change the view window using ¥4 Ow2: 0
Ox3:0
Owd4:0
Ov5:0
1 Memory ®20 O30 E*"%E
= Ox-log Oy-log =i
zmin - S = E
max :=7.7 \l
scale:1
| dot :@.1 7
Wi A =il -7
max :3.8
scale 1 hd
| oK ] [Eancel] [Defaulr] —~
Rad Real
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Example: The general quadratic formula
Solve each of the following equations for x by using the quadratic formula:
a ¥—x—1=0 b —2kx—3=0

Solution

a X —x—1=0
a=1,b=—landc = —1

The formula gives

(=D —dx I x (=]
= 2x1

IR EVA
)

b ¥ —2kx—3=0
a=1b=-2kandec = -3

The formula gives

—(=2k) £ /(=2kP =4 x 1 x (=3)
X =
2x2
_ 2k 4+ Ak 4+ 12
- 4
k£ VET 43
=—

Using the Casio ClassPad

To solve the equation x* — 2kx — 3 = 0 for

¥ Edit Action NNt A |

x, enter and highlight the equation (use fRilde| Aransformation
T . o Calculation
VAR on the keyboard to enter the Ldsrdl Complex
List—-Creats

variables). Select Interactive—Equation/ List-Calculation
Matrix-Create

Matrix-Calculation

solve
dSolwe

Inequality—solve and set the variable to x.

T T T TFwTFwEFTTErww

Equati

SSIS
Define

e 0L ] T L e D

sol\ne[xz-z-k-x-3,x] L

{x=k-J k243 ,x=kt k243 J
o
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Calculating iteration using the ClassPad

Using the Casio ClassPad
Method 1

Choose a starting value near the positive solution of x> 4 3x — 5 = 0. Let x; = 2.

In _‘-@L enter column headings n, x(n), x(n + 1). Enter the numbers 1 to 10 in the n
column. Enter the value for x| into cell B2. In cell C2 enter the formula = 5/(B2 4 3)
for x,41. The formula will appear in the formula bar towards the bottom of the screen
as you enter it and the answer will appear in cell C2.

Type the formula =C2 info cell B3 to set the answer to the first iteration as the x,

value for the next iteration.

Click on cell B3 and drag to select cells
B3 to B11. Select Edit—Fill Range and OK. The

W File Graph RAction
Undos/Redo

Options
AutoFit Selection

formula is copied and the column fills with zeroes

Colurnn Width
as there are no values in cells C3 downwards. IS
Cell Yiewer
Goto Cell
Select Range
Fill Range
Fill Sequence
Insert r
Click on cell C2 and drag to select File Edit Graph Action %!
cells C2 to C11. Select Edit—Fill Range and (3z] & |A¢]|= |~[odiin|~]b]
, | B | C |B
OK to copy the formula. ey EontD
You can try some other starting points é f T 2;
by replacing the x| value in cell B2; 3| 1.251.17847
’ 4[1.1765]1. 19718
for example, set x| = —400 or x; = 200. S[i.1972|1. 19128
, ) 6]1.1913]1, 19295
Convergence is always towards the 7|1.1930]1. 19248
_ IoTo) 8[1.1925]1. 19261 |
solution x = M 9[1.1926(1. 19257
2 B[1.1926]1. 19258
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Method 2

Another method which can be used to generate

the sequence is to enter the first value as

variable x. Turn on the keyboard and remember

to use x from the VAR menu or from the keyboard.
Enter the formula for x4 in the next entry line

and send its value to x as shown. Press EXE

repeatedly, enter the previous value and calculate

the next value in the iterative sequence.

e (RS ] 1% 4 =il I ED
o -
2
S/ Catrbar
1
S5/ (a+3rbar
1.25
S/ atTrtar

1. 176476588

[al hd
[mth [abc [cat [ 2D

c|ca
o |d

RN
LI ELE

T MO |~

x|\ y|z | .
|TRIG CALC |OPTN & |EXE

Alg Decimal

Feal Rad
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Example: Solving simultaneous linear and quadratic equations

Find the points of intersection of the line with the equation y = —2x + 4 and the parabola with
the equation y = x* — 8&x + 12.

Solution y
At the point of intersection A

xI—8x 4+12=-2x+4 12 y=x2—8x+12

¥t —6x —8=0 i

x—x -4 =0

( Nx —4) 3
Hencex =2orx =4
When x=2,y=-2(2)4+4=0 4l

x=4y=-24+4=-4

Therefore the points of intersection are (2, 0) and (4, —4).
The result can be shown graphically.

Using the Casio ClassPad

Main
In &% turn on the keyboard, select 2D

Edit Action Interactive X!

(and &= at bottom left if necessary), then S T e e e R
click the simultaneous equations entry y=—2a+d =
button {E y=atl-Ba+l2|

¥
. . {{x=2,9=0}, {x=4,u=-41}
Enter the simultaneous equations ]
y=-2x+4andy =x? —8x + 12
infto the two lines and the variables x, v as the -

variables to be solved. (mth [abc [cat | 20 |EEEIE]
[n]e]s|a]<[>]s [#|rw]y]|=|z]|w]
= [/m[ % [Tl

e |loag O = ad s

= 4 6

e 1z[3]|[+]-
|l||()|{}|{50 . |e||arns
CALc | Aov | vAR [ExE

Alg Decimal Real Rad gl
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Example: Determining quadratic rules

Determine the quadratic rule for each of the following graphs, assuming each is a parabola.

Solution
a v a
A
(2,5)
5 > X
b y b
A
(0,3)
(-3, 1)

d v

(0, 8)

ad

d

(1.6)

This is of the form

v=a
Whenx =2, y=5,thus 5=4a

5

Theref: =—
werefore a 2

and the rule is

This is of the form
For (0, 3)
Therefore

For (=3, 1)
Therefore

and the rule is

This is of the form
For(—1.8)

Therefore a =2

and the rule i1s

This 1s of the form
Whenx =0,

and

and the rule is

3 2
V= 3.\
y=axt+c¢
I=a(0)+c
c=3
I =a(—=3"+3
| =9a+3
2
a=-3
2,
y= —6.\ +3
v=ax(x —3)
8=—al(—1-13)
8=da

yv=kix— 1Y +6
y=2_

8=k+0

k=2
y=2x—-17+6

y= 2062 = 2x+ 1)+ 6
v= 2% — 4y + 8

Original location: Chapter 4 Example 37 (p.130-132)
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€ v ¢  This is of the form v=axd +bx+ec
A For (—1, 0) O=a—b+c (1)
2 For (0, 2) 2=¢ (2)
For (1, 2) 2=a+b+rc (3)
Substitute ¢ =2 in (1) and (3)
0=a—-b+2
> X
7,1 0 0 \ —2=a-b (la)
O=a+b (3a)
Substract (3a) from (la)
—2==-2b
Therefore b=1
Substitute b=l andc=2in (1)
Therefore O=a—1+4+2
O=a+1
and hence a=—1

Thus the quadratic ruleis vy = — x? +x+2

Using the Casio ClassPad

The equation y = ax” 4 bx + ¢ is used to

[ Edit Action Interactive X

generate equations in @ and b. These ] [ ] T e Ramind R EY
equations are then solved simultancously B =;1_b o =
to find @ and b. s bt+2=2
s+tb+2=
Note: To generate the equation in @ and { a-b+2=0 ‘
b when x = —1, the | symbol is found by R
. =-1,b=1
clicking mth and OPTN on the keyboard. n fa=tb=) -
Remember to use VAR to enter the [meh [sbe [cae | 20 1EDEIE]
i a|lble|ld|le| I
variables @ and b. Fla| kil
k|l |m|ln|lo
2| g|r| s |
o | ¥ (W
e (5 FEl
[ cALc | ROV

Ala Decimal Real Rad dim
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