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Example: Expanding and collecting like terms
Expand (2x — 1)(3x2 + 2x + 4).

Solution
(2 = DB+ 2 +4) = 2xCx > + 2y +4) — 1(3x" + 2x + 4)
= 6x  +axt 48 —3x2—2x —4
— 6x° -|—_1c2 +6x —4

Using a CAS calculator
Press and from the Algebra menu select 3:expand SE0 M A o B

to expand the expression (2x — 1) (3x? +2x + 4).
Complete as shown in the entry line.

= expand((2-% - 1)(3-x2 + 2-

£oxS 4Lt =4

Original location: Chapter 4 Example 4 (p.86-87)
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Example: Factorising quadratics expressions

Factorise 6x2 — 13x — 15.

Solution
There are several combinations Factors of | Factors of | *Cross-products’ add
of factors of 6x* and —15 to 6x2 -15 to give —13x
consider. Only one combination - -
) . 6x +5 +5x
is correct. > <
. Factors of 6x* — 13x — 15 x -3 —18x
= (6x + 5)(x —3) —13x

Using a CAS calculator

Press and from the Algebra menu select 2:factor to

factorise the expression 6x2 — 13x — 15.

Original location: Chapter 4 Example 16 (p.91)
© Michael Evans, Kay Lipson, Doug Wallace 2005

Fi= FE= [F3=] Fh= 3 FE-
-T“‘I i1l a[Canc IIH;IPP“ T8 U

" factor(6-%% - 13- - 15)

(2=3)-'6-%+5)
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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+3 1
2 2

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

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

1
=—12-
! 1 1
.. the turning point has coordinates (—5 —123) .

Using a CAS calculator

To graph the quadratic relation with rule y = x? + x — 12, enter the rule in the Y=

screen as shown. Press [4] to obtain the graph.

Original location: Chapter 4 Example 28 (p.103)
© Michael Evans, Kay Lipson, Doug Wallace 2005
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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,bh=—landec =—-1

The formula gives

_ —(—DE V(=1 —4x1x(—1)

2x1

15

]

L

b x2—2kx—3=0
a=1,h=-2kandec = -3

The formula gives

b

—(=2k) 4 =2k =4 x 1 x (=3)

) ¥
a XK oA

—

2k 4 AR 4+ 12
4
_kEVEE+3

7

Using a CAS calculator
Use I:solve to solve the equation P —2kx —3=0forx. | T el )

lsnlue[xz—z-lc-x—3=l-3,x]
x = ‘[.Ik§+3— k] ar x=m’

Mk Rl EXALT FURNC 1550

Original location: Chapter 4 Example 29 (p.105-106)
© Michael Evans, Kay Lipson, Doug Wallace 2005
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Calculating iteration using the TI-89

Using a CAS calculator
Choose a starting value near the positive solution of x> + 3x — 5 = 0. Let x| = 2.
Enter this iterative equation in the CAS calculator as shown. Note that 4:Sequence
has been chosen from the 1:Function submenu of the MODE menu.
Press [¢]and to obtain a table of values.
xi=2x=1,x=125 x=11764..., x;5=1.19258241..., x4 =

1.19258239...
—34+29

The sequence converges to 5

The convergence can be illustrated with a web diagram.

The graphs of y = 3 and y = x are sketched on the one set of axes and the “path’
X

of the sequence is illustrated.

(1.25, 1.1764)

Try other starting points, for example x| = —400 or x; = 200,
—3 429

Convergence is always towards the solution x = 3

Original location: Chapter 4 Example 29 (p.108-109)
© Michael Evans, Kay Lipson, Doug Wallace 2005
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Other arrangements of the equation x> + 3x — 5 = 0 can be tried to find the other
solution. For example:

2 : 5
—X _|_ 5 . — X —l’ 2 .
A x= — yields the sequence x4 = % This converges to
-3+ 429
—; again if x) = 2 is used for the start. x| = —9 yields no convergence.
5 5 —-3—-+29
B x = — — 3 vields the sequence x,4+1 = — — 3. This converges to —
X Xy
for the start x; = —9.
C x = —+/5 — 3x yields the sequence x,4+, = —+/5 — 3x,,. This converges to
-3—-429
— for the start x; = —10.

Another method which can be used to generate the sequence is to use ANS in the Home
3 first enter 2 and press and then complete as

screen. Thus for x, ) =
S/(ans (1) + 3).
Press repeatedly to generate the sequence.

n

i ol e ke [ et o s [ ilind e e ok mn|crean ]|
— L

[ ]

2 5 2| a5 1.176470580
. ' 1.25+3

! * S - =

5 1. 1764705602353 + 5

"i.i3 1.23 1.197183099
L] o HIN [

Original location: Chapter 4 Example 29 (p.108-109)
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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
At the point of intersection A
x?—8x +12=-2x+4
Xt —6x—8=0
(x—Dix -4 =0
Hencex =2orx =4
When x =2, y=-2(2)+4=0
4, y=-24)+4=—-4

X

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

Using a CAS calculator

Use 1:solve to solve the simultaneous equations e
2 ~ T o N[ A1k a|Cale | Ok hir P ¥ 3ea0 |C1aan e
y=-2x+4and y =x° — 8x + 12.

Original location: Chapter 4 Example 35 (p.114)
© Michael Evans, Kay Lipson, Doug Wallace 2005
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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)

C ¥ c
A
(_13 8)
= X
0 3
d v d
A
(0, 8)
(1,6}
>
0

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.116-117)
© Michael Evans, Kay Lipson, Doug Wallace 2005
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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 a CAS calculator

The equation y = ax® + bx + 2 is used to generate equations in @ and b. These
equations are then solved simultaneously to find @ and b.

T M e ﬂmﬂﬂ.

2 a-b+2=0
Baxt4hx+2=0|x=-1

2
b+ 2m0 "y +b-x+2lﬁli:}1‘,2_2
vaxi4px+2m2|xm=1 "q2=2 and a-b+2=0,{ak
2+bh+2=72 a=-1 and b=1
+hez= =
3 HihR BEPERRCT  SEW ]

Original location: Chapter 4 Example 37 (p.116-117)
© Michael Evans, Kay Lipson, Doug Wallace 2005
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