Math 466

Stuff you need to know by heart

Types of Numbers
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Area of 2D Shapes
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Long Division
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Solve equations

Case 1: ox 5{5/;33 +§

S

Positive/Negative:

o
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Notation f(x) same as s(x) same as ii(f)

y=ax+b fx)=ax+b
yzzx—'g f:[X}ZZ}C“3
y=2(5)-3 f(5) =2(5) -3

The height (m) of a ball as a function of time (sec) follows the equation A==

Find the time it takes to reach 19 m = h(t) = 19.

a > 0 means 4

Pagedof4




F@napter 1 -

1.1 Polynomials pg. 5-8 omit 10, 11
An algebraic expression involving numbers and variables.

. A single expression, one term.

ex: Are the following monomials?
a. 7, 16x, x°, 2x%y, -3xyz




Find the degree.
-4 A% ~HO

4 x2

2 terms 2x+3 Deg o \
3 terms 3x*+2x+6 Deg = »

A

Two monomials are called | ke +erms  if the exponents and variables on one monomial
corresponds to the exponents and variables on the 2" monomial.

Ex: Are they like terms?
1) -2x and 5.2 x

2) zxzy and -3yx? Jes
3)v2yz and -5x%yz ¢S
4) -2x3y?z  and 5x%y%z N o

20= | (-5)°= |

"4
o

X,




Operations on Polynomials
Addition

1) x+x= dx 0

2) (-2x? - 3X + 5) + (-5x2=6x -2 ) q

3) 2x2y — 3xy? + 5xy = 6x%y + 5xy & 2y sl Bxy A Oy S 2y
4)2y% —By +5 §

+ 10y* -4y - 20
Py dupopers

Subtraction

1) (-2x2 = Bx + 5) - (-5x2 = 6x - 2 ) 1Eud i By AT
2) 2y —6y +5
- HOV --4\/ - 20)

Muitlphcatuon

” §
. AL
A 5@* A Vel -

2) (2x-3) (4;2 8) oy
3) 2xy (3xy - % + 2) ey douty Sa:
4) (Xy Y)Y + 3xy - 5)

&Xﬁ x; Qé 5% i%k ® %\i%g& // e H & }g@u Ef } Wl/ S o J :;;%,,i%gw - %,335 §§ \15 . %@W&f . ﬁ@“’é{f‘\\;}m% %\?g}

Division (a polynomial by monomiaﬂ)

3) 6x?y*—18x%y3+21xy
3xy

Vsytelepret
| i




the area and perimeter

Evaluate

To find the numerical value, plug in the number that corresponds to the variables in the
expression.

1) P(X) =x%-3x + 1
P(2) = Repiace x by 2

B =x*+6x-2, C=-7x*+10
x-d)




1.2 Remarkable ldentities pg. 10-11

Identity # 1 : (a+b)? =a’+ 2ab +b? < Perfect Square Trinomial

(a+b)*=(a+b)(a+b)

1) (x+2)" X x’+4

| o
iy (D S I SR
¥ 5.4 & § ’ H g igg f '
W | o

) (@x+2)(3x—2) =" %
2) @y +x)@2y? —x) ="l
3;)(3

(3x%yz — 2x

¥

B S Y v“?{‘ «
L4/




Find the missing term
7) P +lxy +ay?

4. 4
9) 35X
9 -

Identity 4: (a + b)® = a® + 3a*b + 3ab® + b*
(a+b)® = (a+b)*(a+b)

Identity 5: (a — b)® = a® — 3a®b + 3ab* — b*
(a—b)* = (a—b)*(a—Db)

Identity 6: a® + b® = (a + b)(a? — ab + b?)
Identity 7: a® — b3 = (a — b)(a* + ab + b?)



1.3 Polynomial Division pg.12-14 (a polynomial by a polynomial)

| XA 47412
) =5
R
,

2) x°+3x+3
3)

4)

5)

6)




7)  (4x?% + 20xy + 25y%) + (2x + 5y)

8)  Find the height of a right triangle if the
A = 2x* —2x* + 6x* — 6x and base = 2x3 + 6x




1.4 Factoring a polynomial pg. 15 -16

Factoring an integer n involves finding integers whose product is n.
These 2 numbers are called factors.
What are the common factors of 12 and 247

1) 5x+15 -
2)  2x? +2x~fi& i
3)
4)
5)
6)

8 2a(2ax —1) — (—1 + 2ax) 9 (+D2x+6)—(x—2)@Ex+9)




4)  x*+4y+2x + 2xy

ol g

5)  4xy—12x — 10y + 30
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Factoring a Perfect ?quare Trmomlal pg 20
Ry &
P=(a+b)? T

a® —2ab +b* = (a—b)? Tdeny

@¥¥ 2ab +b

oI e

2) [4ax? +20x§+ 25

¥ o
fw »\% & Q"%%: g‘g‘
(%@ ﬁ f

3)  The area of a square is 4 = 9x* — 30x2 + 25. Find the perimeter.

4)
5) s the polynomtal }g + 6x + 9 a perfect square trmomlal'?

e
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Factoring trinomials in the form ax? + bx + ¢, wherea # 1

1) 2x?

S

— 11x]
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p Factoring

1) 4x(2x +3) +4x* -9 2) x* — 16x

3) (x* = 1)+ (x — 1)2

4) Find the dimensions of a rectangular prism whose V = 2x3 + 6x2 + 4x

5) Find the dimensions of a rectangular prism whose V = x3 + 452 + x — 6 and height is
(x + 3).






When factoring, you will have to analyze and decide
which method to use. You will not be told the
method.

Here’s are a few directions:

3) Now factor the polynomial that remains:
a. Ifthere are 4 terms, try to factor them by
Gy oD, ey
w LI 4

b. If there are three terms (trinomial), try to use
produd [sun method. You may also watch
for the perfect SqUare rinowmial pattern.

o Fheb + b = (wab)?

c. Ifthere are two terms (binomial), then there
is no middle term, try to factor by s
differevxce of Squerts . - th \
L b ). / (:a,\“‘jt“ ))é’ done
(’\ o

1) Write the polynomial in descending order of
degree. xy ¥ x3 +yd S| x? x Axy dy3

2) Factor out the &CE | it there is one.
Remember, if the leading term is regatiwe , factor

out the w GCF

4) Always check to see if anything factors further!!

5) If we can’t factor anything, not even a GCF, then
we call the polynomial prime.



3) (x —4) + (x — 2)2 3) X B JM 4) Find the dimensions of a rectangular prism
- a5 sg whose V = 3x3 + 9x2 — 12x r——

5) Find the dimensions of a rectangular 1.5 Rational Expressions pg.25-27 {
prism whose V = »* +Y4Yx® +x - and |
heightis V,

(x43). V= Abth Def: An expression in the form e where P(x)

wwmm‘
' and Q(x) are polynomials and Q(x):;tO 1S a

Mﬂ&‘ﬂ rational expression.

‘;/

é X Fok ){ X ;;} For what values is the denominator zero?
5x2 460 3x%+4 ’
]) e 2) . 3) 3x+10

X3
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100
121
144
169
196
225

Factoring Summary

Before factoring any polynomial, write the polynomial in Qmwnmzam:m order of one of the
variables.

I. Factor out the Greatest Common Factor (GCF). Look for this in every problem. This
includes factoring out a —1 if it precedes the leading term.

Example: —3x* +12x~18 = =3(x? —4x+6)

2. If there are FOUR TERMS, try to factor by grouping (GR).
Example: x* +6x* =2x-12

X +6x’ —2x—-12= group the first two terms, last two terms
X (x+6)=2(x+6)= Jactor out GCF from each grouping
(x+6)(x* =2) Jactor out the common grouping

3. If there are TWO TERMS, look for these patterns:

x* a. The difference of squares (DOS) factors into conjugate binomials:
a’ =b* =(a-b)a+h)

1 Example: 9x* —64y* = (3x* -8y)(3x? + 8y)

8 Note: a variable is a perfect square if the exponent is even

27

64

i25 b. The sum of squares does not factor:

216 a’ +b%is prime

343 Example: 9x* +64y” is PRIME

512

¢. The sum of cubes (SOC) or difference of cubes (DOC) factors by these patterns:
each type contains a binomial (small bubble) times a trinomial (large bubble).
Only the sign patterns differ between sum of cubes and difference of cubes.

@ +b =(a+b)a’ —ab+b?)

Example : (8x +27) = (2x +3)(4x’ —6x+9)

@’ ~b' =(a-b)a* +ab+b*)
Example : (64x° —=125y°) = (4x7 = 5y)(16x* +20x7y +2517%)
Note: a variable is a perfect cube if the exponent is a multiple of three



4. If there are THREE TERMS, look for these patterns:

a. Quadratic trinomials of the form ax® +bx +c where a=1(QT a=1))factor into
the product of two binomials (double bubble) where the factors of ¢ must add to b.
Example: x* —4x—12=(x-6)(x+2)

b. Quadratic trinomials of the form ax’ +bx+c where a#1(QT a#1)eventually

factor into the product of two binomials (double bubble), but you must first find the
factors of ac that add to b, rewrite the original replacing b with these factors of ac,
then factor by grouping to finally get to the double bubble.

Example:

9x* +15x+4 ac=(9)(4)=36
factors of 36 that add to 15: 12 and 3
9x? +12x+3x+4=
3xCBx+4)+13x+4) =
(Bx+4)(3x+D

¢. Quadratic square trinomials (OST) of the form ax® +bx + ¢ may factor into the
square of a binomial. Look for the pattern where two of the terms are perfect
squares, and the remaining term is twice the product of the square root of the
squares:
a’ +2abt b’ =(ath)’
Example: 16x° —40x +25 = (4x— 5)*

5. Factor all expressions completely. Sometimes, you will need to use two or three types of
factoring in a single problem.

Example:
~2xt 432 = factor out the GCF of -2
~2(x* ~16) = factor the difference of squares
—2xt - (T ) = factor the remaining difference of squares

N 2 y
= 2x -2} x+2)x" +4)

2(: (remember that the sum of squares is prime)

\reineinaier el
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Ma%’? [ ng%ié XPressions

R xlo I .
2 N} 30 39 35 IS
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2 2
X“+2x-15 X“+x—-12
3) :

x2—4x—45 = x2-5x-36
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~
b
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Adding and Subtracting Rational Expressions
pg 28 #5-8
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x2+4x+4 x2-2x-8
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olving a second degree equation by
factoring pg. 29-32 #1-8

Let’s start by reviewing the 3 cases for first
degree equations with form: bx + ¢ = 0.

Case 3: Many Solutions =
Ex:5x —1=4x+1x+9—-10




1s any equation written in the form:

ax?® + bx + ¢ = 0 where a # 0.

There are 4 ways of solving quadratic
equations.

(\)UA all numbers o the Yot

Ex 1: Solve
x% —7x =-10

Verity answer




- Solve x? — 7x = —=7x — 25

- m

Ex 6: Solve 2x% — 13x — 15

25 by factoring

2

olve 16x~“

Ex: 4:§

i

o

>
)

N . Eo
i




Ex 1: Solve x /ﬁx = +3x + 100

MWA\V}\\\&\»X\( e

wms\vmxmvm
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Ex 2: Solve 4x = 4‘3
é\gi sﬁf

B

o %:si;é
“ J {‘ g

Ex 3: Solve x> =13 =0
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Solve x2 4+9 =0

o —
P~ B
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\ R |

@gti ; Ex 1: Solve 3(x —4)* =0
Ex 5: Solve 4x? J

Ex 2: Solve ”ij(.')?w 4)2 = —:j40
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The formula tells us the number of solutions
To solve for the solutions to x, that an equation has.

=» Use Quadratic Formula

Sign of A # of
—b + VAT solutions
_— — A>0 o
X = A=0
2a = |
A<O ®

Where the discriminant A= b? — 4ac

AN UfW\G‘Hy decinal answers
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Ex1: Solvex2—x—120=0

By Factoring By Quadratic Formula

T . quadratic formula can be written as:

—b++vb?—4ac /
2a x50

L

S

. Gt &
[ | ————

x= ~bX A

w:a} =%

IO

=
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5
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P
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b

Solve 3x%2 —5x—8 =10

-
.

Ex3

Solve =3(x +1)* +9 =0

@
B

Ex 2

By isolating x

%f o g,

, ’
‘ /
i
T
“ud

By Quadratic Formula
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Quadratic Word Problems
pg 34 #14-22

l. Find the perimeter Of a rectangle if the
two shapes are ¢ ‘

square rectangle |(¥- 3y em
¥om {2y~ Xicm .
. s Puk “Hﬂiﬂﬁi prere
e ains @
X Yo ¢ivms (o
;{é & e 2 f:
H »huaff T 1y eed bpo NG 8

TE Ahere's 4 wnsmers,
S =L Check your resu ¢

13

o A T ol ﬁ“@j
VA

;"Cam t werk Whan you

4,
-
AN

4

5

-

«m@\"%\
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3.

?

e

ABCD below can be represen

then represented

The lenuth of the sides of reciangle

d by binomia

fed

@
£
bl

of this rectangle 1

in addition, the
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ey

e
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3. Sam 1s 10 years older than Frank. Ten
years from now, the product of their ages
will be 1200. What’s Sam’s present age?

A4

Rectangles ABCD and BEFC below have sude BU in A ]

135

CORTTION.

The lengths of their bases and theirheights can be
represented by binorals, This therefore means that

the area uf each rectangle 13 vepresented by a trimonual as

fodlows:

. Fhe area of rectangle ABCD is represented by the D ¢
trinomial 6 + 17y + S,

» The area of rectangle BEFC is represented by the trinomial 8¢ + 14r - 15

What binomial represents the length of side BOCY
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Not in

The usual technique is to put all terms on the
lowest common denominator (LCD) and then
multiply the entire equation by the LCD,
meaning both sides of the equation. The
resulting equation will be cleared of fractions,
and we can then proceed to solve for the
variable.

130

Clearing the Fractions in an equation

E le 1: )
xample I = —~ NO RESTRI CTTovS

Solve =

-5 Xy 3 T 12y ey
ifgj (AR NOTE The LCM for 3and 5
\ ,
\ s 15,
- /

o, $ 03 e g = X x H
10x ¥ 3x = 195 The LCD for - and = is 15.

L 12 R S E{mw;w %%

- 5
X*5

Verify Answer: To check, substitute result in
the original equation.




Be Careful! A\ common mistake 15 to confuse an eguation such as

v x
—_— = I3
3 3

and an expression such as

vy x
S
3 5

Equation: =+~ =13
“quation: — + = =
q 3 3

Here we want to selve the equation for x, as in Example 1. We multiply both sides by the

LCD to clear fractions and proceed as before.

e

Vo
LX .
Expression: K + -

L

Here we want to find a third fraction that is equivalent to the given expression. We write
each fraction as an equivalent fraction with the LCD as a common denominator.

2y £ Jv-3 v 3

3 3 3-3 3-3
i0xy 3x Oy + 3¢
15 I3 I3
13¢
1=




Steps to Solve a Rational Equation

1. Factor the denominators of all rational
expressions. Identify any restrictions on
the variable

2. ldentify the LCD of all expressions in the
equation.

3. Multiply both sides of the equation by
the LCD.

4. Solve the resulting equation.

5. Check each potential solution.

% ?E?’ﬁ‘\r Qﬁo? uce ‘H'\@V‘? f"‘Eug";ﬁF}};‘m

Solving an equation Involving Rational
Expressions
Example 2

MEITE We ssume thiat v cane %{:t f/ %‘f Wg ¥ S
save the value 0. Do you see %’g % I8 % 5% ‘;i

it gﬁ{ ‘\? %Eiz a. and 2% 15 497, So. the LOD for the cyuation 5 457

. 5 RIPRT j;
e P )
LY -

=

by ¥

kT

A <
2 _J 3 N
I N
y f 5 Q, .= b
% @ J o b E
- y
T K
A s p uﬁ
g / Fe
&

X o
Be sure to return to the original equation
and substitute the result for x.



Example 3: Solve
Always ment restnctmns )

e,

L—— oo

;é I L B e
Yy & T HEvn /Y

7o g
e i
i" EA{ j

Example 4: Solve
11 x + 3 Zx -3
4 2—x x+2

+ j r2 4 }

o S,

d - X ;W@

137



Example 5: Solve and check

s
ol

Bell Work Question
Solve
(x +2) x? ¥ —1

x+3 x%?2-9 3—x

138

139



Bell work Question

~olve.
iwgwﬁng g;‘“’*‘g%gz
Bell Work Question

140G

H
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17 Se¢  id degree Inequalities pg. 38-42 #1-8

Sign of a 1** degree binomial

Grtaker B
We will study the symbols;

R —

3‘955 %\wc«m

Each symbol is associated with an interval.

In this section, we create a number line in order to
find the interval for the inequality.

Find the interval for which 3x + 5 >11)

Bring everything to the left and graph the line. Write the interval for which the LHS is greater than U. (Sec 3 Method)

Find the interval for which 3x +5 > 11.

Isolate x and make a number line. Shade according to your inequality and write interval, (Sec 4 SN Method)

3 3 a

* e "5
n,
@c;&ﬁ\ o

149 ° J CD é o0 {M 150



Solving a second degree inequality algebraically

The SIGN of the quadratic equation
f(x) =ax?+ bx + c is:

positive when f(x) = 0
strictly positive when f(x) > 0
negative when f(x) <0
strictly negative when f(x) < 0

51

Procedure to solve quadratic inequalities

1. Move all terms to one side.

Simplify and factor the quadratic expression.

3. Find the roots by sing the zero product
principle.

4.  Use the roots to divide the number line into
regions.

5. Test each region using the inequality.

152



Example 1

sofution

Solve the mequality, x

> X2,

The corresponding equation is (x - 2)(x + 1E0 so...
%“\w‘%% /}w o8

-2 =
r =2

e

or a1 o= Q
x = -

Now we test one pomnt in euch region.

: f % p!
¥ H ¥ ¥ ¥ é % 1
N N 1o %

\

Test Point

Incquality Status
i X = w2 (x-2)x+ =(2-D2+1})=4>0 True
i x = { (-x+ DH=0-20+ 1)=-2>¢ False
(i x =3 (x-2¥x+D=C3- 3+ DH=4>0 True

} i H H i Q H i Q i i i 3 i
LI S A S S E (G N SRS IR R SR R
-7 -6 5 4 3 -2 1 0 1t 2 3 4 5 6 7

<




2. For P(x) = x* — 5x + 4,
tind the values of x where
a.P(x) =0 Answer:x €] oo,
b.P(x) >0 Answer:x € J-oo, 1]
c.P(x) <0 Answer:xe€ [1,4]
d.P(x) <0 Answer:x € J1,4[

3

E

. Gy oyt
.X63§§§§

Find the solution set for which

P j “
-

T —

8.

oy
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aseball player hits a ball which follows the ;»
trajectory h(t) = —t*+ 6t + 5. When is the ball
higher than 13m?

[

P
'
L
1
e
e

/ e {’;} o
~ (-9t -9)
ﬁ es’ig {i J
© k 3
N/ é; 1,

157

h(3) =1y
h{s) > -2

pom———
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RTIES OF A FUNCTION PG. 49-50

ES

Domain (dom f): the values of x that the function
covers (from left to right if on a graph)

Range (ran f): the values of y that the function
covers (from bottom to top if on a graph)

174

R =1{(2,3),(4,5),(6,3)}

|
4

175



INTERCEPTS PG. 52

Zeros (x-intercepts): where the function crosses the x
axis (let f(x)=0)

Y-intercept (initial value): where the function crosses
the y-axis (find f(0))

176

Find the x and y intercepts
1. Linear:

2
f(X)::'gX_'é

2. 2" degree:
flx) =x*—1x — 30

17



g. 53 #13-15
A function 1s POSITIVE for all values of x

from left to right for which the graph is ABOVE
the x-axis.

A function is NEGATIVE for all values of x
from left to right for which the graph is
BELOW the x-axis

STRICTLY POSITIVE OR NEGATIVE
means that we do NOT include the zeros.

178

179



Variation of a function pg 55 #16-19

A function 1s INCREASING for all values of x
from left to right for which the line goes up (the
y values are increasing) or remains constant.

180

A function 1s DECREASING for all values of x
from left to right for which the line goes down
(the y values are decreasing) or remains
constant.

A constant function is a horizontal line.
Constant functions are considered both
increasing and decreasing.

When the term <strictly> is used, do not
include the values where the function is
constant.
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Extema of a function pg 58 #20-22, ¢
pg 45 #1-2

O0#1-4 |

Absolute Maximum: is the highest y value, if it
exI1sts

Relative Maximum: is the second highest y
value, 1f it exists

Absolute Minimum: is the lowest y value, if it
exists

Relative Minimum is the second lowest y
value, 1f it exists
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2: Functions A relation is a mapping, or pairing “

2.1 A function vs a relation pg. 47-48 of input values with output values.

DEFINITION OF RELATION

A relation is a relationship/link between sets of
information (x and y value). For example, think of
all the people in one of your classes, and think of
their heights. The pairing of names and heights is a
relation.
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Relations can be represented by a list of ordered
pairs, by a correspondence between the domain and
range, by a graph or by an equation.

s A elation may be delined as a set of ordered patis,

W 23,40, (1, 40 (3, 4]

@ A relation may be delined by a correspondence (Figure 4«1 The corresponding
ordercd puirs are [l 230 (0 =430, (3

R ¥

e

LI
L

1
4

et

f’w
Ay

3 2k j

/ \\ /

e e
Diumain Range

Figure 4-1

L3

#

.

Arelation may be defined by a graph (Figure 4-2).
The corresponding ordered padrs are (1, 2). (3.4},

A relotion may be expressed by an equation such
as & = 7 The solutions to this equation define
an infite set of ordered pairs of the form

(e vl = 37} The solutions can alsa be repre-
sented by a graph moa cectangular coordinate
system {(Figure 4-5).

G {1, —ap

Figure 4-2

S b G g

Figura 4-3




drting Holativns

Asetution van be wepresented i the following W 1. One-One R“*‘“‘“"’“:
Arglation A--B ig

%

Ordered Pairs Table

Graph BMapping Dlagram

sald W be Une-One retalion i no two elements of
Ahave the same imags n B,
{2, A ) ) input  Quipw
& 3 Py P . =
(RSS! I e v R ‘ M2m [T A T
o i & o, ; //' i
(. 1) IR 0. 2 / i
Ly i " | 2
SR S B i, % :
o i 3 ! Y /
N SR A ol i
3 i o T

2. One to Many Relation:

Arelation A—B 15 said 0 be One 1o Many relation if an element of

As related 1o two or more Elements of B
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3. Many to One Relation:
Avrelation A-E 12 sand 10 be Many 10 One relation if two o more elerments of A are
related to an element of B

4. Many to Many Relation:
Avrelalion A--B s sawd o be Many W Many relation if o of indre elements of
Aare related 10 two or more slement o B

164

DEFINITION OF FUNCTION

A function is a relation for which each x value
(source) 1s associated with exactly one y value
(target). For a relation to be a function, there must be
only and exactly one y that corresponds to a given x. If
any input of a relation has more than one output, the
relation 1s NOT a function.

e An x value i1s written twice then it’s not a
function.
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INPUT x
v

FUNCTION f:

—;

OUTPUT f(x)

166

INPUTx =3

Y

FUNCTION
2

iou‘rpm"
fix} =8
lmpur
(
FUNCTION g:
x+1
4

OUTPUT g(f(x)) = 10
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IN A MAPPING DIAGRAM

Is the following a relation only or a function as

We l l‘? . AR ALEN ';; ,('
domain range

-6
-1
0
3
15

The image of 11is 0., \ihet e

T W ;;_ Y § § i

The @ntecedentof -1is -2. /

This is a RC}@\E T

168

»
s

domain range

) S -

”l *6 i; o :“ W

This iS a (A f: \% WE Py ﬁﬁ”\?




IN'A SET

Is the following a relation only or a function as well?

R ={(2,0),(3.8),(4,0),(54)} <

R =1{(03),(0,4),(1,5)} &

1770

THE VERTICAL LINE TEST

Imagine a vertical line passing from left to right of

the graph. If it touches 2 points simultaneously then
it fails and the relation is not a function.

Is each a function?

f

\ /{ —Q
|

I e ol % LT T
Fanct o Nod Do PR
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IN'A SET

Is the following a relation only or a function as well?

R ={(2,0),(3.8),(4,0),(54)} <
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THE VERTICAL LINE TEST

Imagine a vertical line passing from left to right of

the graph. If it touches 2 points simultaneously then
it fails and the relation is not a function.

Is each a function?
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Chapter 5: Analytic Geometry

5.1 pg 133

How would you find the distance of the
segment drawn? @ym) o b o
V\ ‘ ' ":\"“; \ a}; I 5, § 4 u

\QI L;E\ - :i 1

i
| b
S

X~ KE 29

The distance between points A and B:
d(A,B) = (x; — x1)% + (v, — y1)?

230

P -

¢
'\g é;g{& }“5 “% 6§ i&




@

5.2 pg 134 Find the midpoint M(x,y) = (xl-;-xz jpanes 2)

The coordinates of the midpoint of
segment AB if A(xq,y,) and B(x,,y,) are

2

><w Tfﬁ T
E; B (x,,y,) '% OIS O b
. (xi“‘xz yi“’z) SRR A R TN
;“MWJ%) 2 72 R A R B RN
A x
ﬁiﬁéi%%}
. ‘f}'

232



Midpoint Backwards (Midpoint Given)

Given the end point of A(-2, 5) and
midpoint of (4, 4), what is the Q{,l}g:r endpoint, B.

™ %&Wﬁm
ey S - T
Qf@,“‘)‘} o ( {)m; :1
-
D x, -
T2
-2+ Xy = 4(2)
Ag ™ &i‘ + 2

- The other end point is B (10, 3)
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TUplatt "Dowalill”  Herizontal Yertical Find the slope

0,8 5
‘/ﬂ R : : * ‘ ’,’
Lo N

4

K

{8, 2a)

S

Blupe @ 0
{; ey %‘3@ £ é%’

Vo—¥q rise
(I =2 s (I == =mnrem
Xo=Xq Tun

s
o
e

E——l




Graph the line passing at (4 I) and has a
Slope of —2

5.4 Intercepts of a line pg140-141 -

x-intercept: the point where the line crosses
the x axis, if exists.

Coordinates of x int (#,0)

y-intercept: the point where the line crosses
the y-axis, if exists.

Coordinates of y int (0, #)

238



Graphically
1

el

yelntercept

{ ny

a-atercepl //’ 413
(L0

Tk

39

The intercepts in table of values

240



From an equation

x-intercept: set y as 0
and solve for x

y-intercept: set x as 0
and solve for y

=12

%

e

P

P

Faed
e

2x+3y =12

&;} % < 30

§
wf
Rf} ag

241







5.5 Functional form of the equation of a
line (slope-intercept form) pg. 143

242

Partial Direct Zero/Constant
D =ax+b|f(x)=ax | f(x)=»b

7 + ‘

6 " ' A

5 .

4

; .
1234567 . t‘ |

& ) 0@y nok QGS)S \’(.\ci“’t jﬁ'*{]—\ ¥ hori 2enial

o )\ 010 o

*\“ I k ko,o\)

244

Functional form is

y=ax+b

Note:

°y=1y

y3mRxpral | .4 |

I

GRAPH AN EQUATION:

Two methods

and graphing.

S0 Y N A
L : .
Where ais _S\oge or yeode of C\ﬁarﬁe
Where bis _Y-intercegt or imtial value
Method 1: By finding the x and y intercepts
%

=01 vy

% Sugeested § ot
| hjeu PAEY, YA

X_~inYercept \ Y—‘.n-\eftf’ﬂ

—2x+3y =12

~ax

y3(9) =/
S dx =)d
2 -2

xz-b

:‘x‘-(r'i\)
-a(o)+ 3y <]l
3y <
3



Method 2: By finding 2 or more points and
graphing.

¥S \ﬁj@\@ A

|S wmn Q\Arw\' orl ‘\\

.
\
o+
w
&

246

Case 1: Intersecting or Secant

Lines \\_v}ﬁ'ﬁ
Slopes a,and a,are 74\.'__5
dif ferent
PO AL
A . N 3
Case 2: Coincident Lines y N, T

Slopes a,and a, are equal & y-
intercepts b and c are equal

248

@Case 4: Perpendicular Lines +‘ t

'RELATIVE POSITION OF TWO LINES PG.

144

Given 2 lines with equations:
yy=a;x+b and y, =a;x+¢

Intersecting/ |Coincident |Parallel | Perpend-
Secant Lines |Lines Lines |icular
Lines

— _{_ 7{43-\«

/

77'\,\.

47

Case 3: Parallel Lines

Slopes@@and V-
intercepts are different

8
//

Slope a, is negative reciprocal ™~
to a,. .

a, X a,

=-1 4, y\
3)""5
The ¢ coduct of +he 3 5)ofRS

ec1vu,\5"\ 33 . 19
3377 @
N O




O O

Negative Reciprocal: o b
1. Flip fraction < * =
2. Switchsign - =4 4 _

Ex: |

_;19 3 —joo = 1
s -% < -3 o2
3

~23 3

P

¥y->-L

Y
\ e
S - S
R 150

o 7

Find the equation of a line parallel to flx) =
2x — 5 and passing thru (4, -2).

5 &e_p_\_ h //ld C. have the Seme

/‘t{q).) S\OPQ((A' =G, - ,))

)

Va=? 5“201 3 nd 9?\,(: l—?o/) lol

Yo = dxatb
lugin p(4,-a)
XY

“Q =a(¥)b
-2 5@y

Show that [; and 1, are
perpendicular lines.

SS((_,Q | . S‘Iog)e I,

Sep 3
—|o|:.——'

Ne’a \, l
ﬁf:&n o la

Find the equation of a line perpendicular to
2x — 3y — 12 = Oand passing thru (-3, 6)
S\'(’Q I: Puy P(?U&\“Oh wn Sunch,oreal Rorm

-3y =~AxHA
T\sl 3 t'bxﬂ
bi :%—x-‘/

_ 4
20092 1k la ot Moy heve 70 23y

nejo.);m vec\gracal slopes

3
-
oo 37 B ad es,»Lﬁ.-Hor\ of lre Q&
== )'t-%x%b
b \l(-&)"'\b 5 _3\m 3
b:§+b \l OLX'\'T

] Te- L



(375

3@9\: Sloge & AG

Three points A (x, y1),

B(x2,¥2), C(x3,y3) are
said to be collinedr if
slope(A,B) =

C slope(B,C).

(5,-14) Stepa: S\ope of BC

5.6 GENERAL FORM OF THE EQUATION OF
ALINExax + by + ¢ = 0:PG. 146-148

S

By
& VS o s)ope

Note:
eais e Order is e No
always X,y, # decimal
positive S Or
fractions

-5 -1 “M-(-5)
-0 5-2
\__‘2_ S\‘GQ 3 \c,

. Slege A== ard 3
= S\ ofe ®L=-3 7. -3,
Wis collinea?
General=> Functional |Functional-> General
12x — 30y — 120 = 0} 2 \3
Qr=—x-—4

~Joy S-)dyt1a® 3

-39 &~30 -390 3y: &){ ‘}9\
7'—5—7\_% O = ;X—Ia‘dy

0 Ax~3y-la

Determine if point (4, 0.4) is on the line

3x -5y—10=0.

3(4) -5 0-9)=10%0

)3 = & )00
00

\’esl¥\~z Qf"’ﬁ [
on Yre )ine

=P Q)uﬁ Y Y

oirt 9[ ver OV‘CJ
ch@ck 'S' Yre
equatior? s

Yrue

57
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&
Note: (pg.149) - Quick way of determining the
relative position when equations are in general
form:

lirayx +bjy+c, =0

l2:a2x + b2¥+ C = 0

Intersecting |Parallel Coincident
a, by a; b ¢ a; by ¢
a; bz a, - bz Cy | Ay - bz B Co
Y
%’rrtl J~axs) ax+byy€=0
Symmetric [Functional |General
I y _ § -3x+y:-b ‘3x+)>lthb
-+—=1
2 -6 Y=3a-b | 3a-e
3y iy S-b
Ix+Y 3)“)’ -b:o
y:~;\<~\—‘1 y=-2x+9 7~_®|
isolede e 3 ‘
Vi o e Wx=94yso
C ,n5¥o.V1\'
yrax sl
N
“%' ‘X_—\ = \

5.7 SYMMETRIC FORM OF THE EQU OM
OF A LINE PG 150-152

Symmetric form: -E + % =1 a is the x-

intercept, b is the y-intercept and a, b # 0y
vestes (Flons

59

tix v Sy s3ab 3x—5y+6
5 S -G -5 -.S =
K Find X and i
Y -interceghs = %M%
x~teriepl
0: 3 \H
T4 3 Dbt
S - é LO_
3 PSS
S
L b
~Jd3X ) 5
X o,
oo
5



Ex : Find the equation of a line in

form if points A(0,4) and B@
given.

_)(__+\_:\ N

“ b

* 3 -

SUUATER VR

a Y

i :\

Qa
< _\-'_O
o \
S5 o=-3 X N
“ °§=§ ‘E‘.}y:
‘i—\:jo 3 262
- -3
s

5.8 FINDING THE EQUATION OF A LINE
PG. 154-155

Ex 1: Find the equation of a line wh1ch passing
thru A(2,5)and B(-3,15).
X\ \’ % Xa y

o\:u:)s-s o -2
Xa-X, ~ 32 " -5
Y= -dxab
S = “‘)(&)4\3 \ - _
s T eyh ) = —adx+9
Y9=b

)

Ex: Find the mtercepts for — + —=1
= f_‘;_ Y
3 ) ¢

Ex 2: Find the general form of the equation of a
line which passes vertically through (3, —5).
X3

N\
>
%} & X=-3%0

Ex 3: Find the functional form of an equation
of a line with x-intercept 4 and y-intercept -2.

- ~Ju = —=xty
S
SITREY S IR A S

X—aﬂ- 0 65
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[ 1
E

O

L 4
5.9 Distance from point to a lineipg.156-157

Find the distance from the point to the line
without using the formula.

The distance between a point P and a line 1 is
the length of the perpendicular segment joining
point P to line 1.

. h + bk
M" F‘“Aﬂ?uc‘* o I, S\vep 43 Dicyance (a g dPl)= ‘a Tt Clv\ alosol ute valug
N, ==2 512 va? + b? ® Yurns all
3 {6 X )33y, Vedugs pOSitive
S:\—GE a. F‘.nJﬂ?ug -},’o-; IJ J——(B [ '5)3 t ("l L )3); 1 _ _ F' "r\ ?‘mO‘
Ly s)opesare = N . 35)” EXDIIE N resu It
Negedine recprow| ] o 3.9 v 3.7
-1 5,3 Sepd: ij(aorolmcde eb«, V1,03 D33
3 K coon\ f‘fSOM : (),IS ])3)
L [
\} i ( < x ¥ > ) >
- 5 Y3, Fn e
1= Y12 = 9x _‘l; 3 =
xcb V 3 X - 12702y s y-ys-(i,,%%
Note: The line must be in general form.> 12 777 Ex: Find the distance from point (3, -4) and
liney =5x —6 Wk
Note: This formula gives you the shortest O Sy~ Y <6
distance from the point to the line. It is the h= _3
length of the line segment which joins the [a\~+bk +c| K =
oint to the line and is perpendicular to the G = g
fine. e I a®vbs b ==
|(5)( 3+ ) € ("
T+ ()?
1S +y-0) D= 355
268 W 9
Ll M3t < s
J 3% Sy



Ex: Find the distance between two lines
li:y=3x-5
lLbyy=3x+4

Hint: Find a point on one of the lines.

S'\'?P | : ?'\nr) c\ ¢ arcl om QO‘\Y‘A o \,

(1,-9) Y =3()-s
Y= -2

.SM Qu* la n tjenerc\l o rm
0= 3)(»)/"(‘{

Fi]

She@ 34 Find distance

e \ah } bk tc *

K=-a \} adtb?

G 3

be -l l(s)(\)*('\)(‘a)"(")\

S NSO O
|91

I To

D= 2.85




Find the x and y intercepts

O 1. Linear:f(x):éx_6
X =iveeyeet Y-insercept
le+ £¢x)=0 and solve e+ $(0)
for . £0) = %(o) -6
0 = g- X~ L ;‘O’ Z -
35
6z2x (0,-6)
222
.
imagmary
20 = 2%
182 X
(15,0

INTERCEPTS PG. 52

178

Zeros (x-intercepts): where the function crosses the x

o

axis (let f{(x)=0)

means 'af Yyz0 and
Solve for x .

Y-intercept (initial value): where the

the y-axis (f\i/n\c.l/f@)

s notahom
means plu.ﬁ X as 0

and golve for -

IS X=intorceph
function crosses

L

e

A pis
yintereept

177




Sign pg. 53 #13-15

cnzo

A function 1s POSITIVE for all values of x

from left to right for which the graph is ABOVE

the x-axis. e, Y /7 W30
X
QLXB <0
A function is NEGATIVE for all values of x
from left to right for which the graph is
BELOW the x-axis jv/

~

////i///’-’(;(x)ﬁo

Find the x and y intercepts
2. 2" degree: f(x) = x?—1x— 30

X -twherceps )'-M&-emfl-
0= %* x=%0 £(0) = R0)*- (o) -30
Oz (= +3Ax - 6) (0)= 10
/ B ; 9)
Xz-5 X=6 (O|'3°)

C"g,d) ;p.l (610)

180
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Variation of a function pg 55 #16-19

A function is INCREASING for all values of x
from left to right for which the line goes up (the
y values are increasing) or remains constant.

A=

A function is DECREASING for all values of x
from left to right for which the line goes down
(the y values are decreasing) or remains

constant. /9/\
/

182

‘; (X\ ? O Q(.x\ Lo
STRICTLY POSITIVE OR NEGATIVE

means that we do NOT include the zeros.
(xo nO\' '\nL\ ul‘Le

F()Z0 for x € Y-00,-1]v Byl Vel wps 0N X - G X
£6)70 for x€ J-w,-C v130(C

3 f0020fer 2 € E1]
| {0900 for X € 1,30

The Tun chion ¢ St. 9 for Fhe
velves of X whi(h &"CJ-\ ,3[_

o Y
(ger® o)
fozo for xe 0]
£0970 for xe ]-m, 0L
£()¢o for e (0,0C
£0¢0 Lor xe Jo,ol

181



]

valaty i 5!
= - ——
1
e
[}
=
e == = -
ﬂq- -—e an = e

r

£ tnereasing over [=5,-2\ v 2,5] Prnoressing over (B4

£ decrensing over LU £ dueroasing oved B2 6]
Er e €570 LGS O over 240

'F\\ over [-2,T7) £ over {4 NoNE

Note: o c onStant -fomckon 1S

Considared o WNCreasSins 184 .
anrA d.zW.e.a.sw‘\e) . (_/}

A constant function is a horizontal line.

Constant functions are considered both
increasing and decreasing.

When the term ]strictly| is used, do not include
the values where the function is constant.

Notation
gk ncreasng - L

Shickly Apcreasna £

183



Absolute Minimum: is the lowest y value, if it
exists

Relative Minimum is the second lowest y
value, if it exists

Abs & Rel Max

Rel Max.

]
2 —~— ' -
f L d \t'
(
(

Rel Niin

Abs MNan

186

Extema of a function pg 58 #20-22, pg 70#1-4 ,
pg 45 #1-2

Absolute Maximum: is the highest y value, if it
exists

Relative Maximum: is the second highest y
value, if it exists

185




| .__': ]
1 X - e Yo r[jk’r
H=
;( W N - boHem 4o +of ®
) Y '
Max : Y #
Hmi\/ H

®: xL ] § S’rr‘mHy e s exclu ke constend
@:x L2

@:X C 7 S¥rictly means exc ) el VCJU\”S
© X0 3

oNn X —axss

F(X) > O = posihi ve “§ dec = decreasing
f(x) 2 0= neﬁqJ,:ve . B = stricty detreasing
N - U < iHve . _
i(ig zo : St_h\\i,) P:iegqir‘,ve ¥ srrictly increasing @ decreasing = [ 2
( © = st X ovvicHy positive ®regetive =71 [ O

Fine = increasing
A = chricHyindreasing

o’ Abs Max NonE
Abs Min o

/ Rel Max NonNg
Rel Min ~ NONE

D NWWC O

- N W N

4210 8 6 4 2 2%

Abs Max Mov€
Abs Min Aoy¢
Rel Max non#
Rel Min \WpveE

2, 1}

\"‘i' n
NATZ ! Aoy rardt. b anatml. = e
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Chepter 3: Pdynomial Funciond
34 pojyn oricd Fundrion s — Seﬂfm_ dlea
Degree of o funchion @ is e value of e highest ex parent

—

O F(X) =¢YQ C—ér\s\nrﬁ' ]

_ ~+—
\ Px):u-3] Linear | 1 - N[,

(- /Ié_,p i
L[ >0 | Quadrehic | Y,

rdggree eXampPle 4Ncmr~e- 5}9"1\'\

N

L | 3 F(x): 3 FaxyS I (ubic 1 7Q vi)

'T\:\l Fo”_op‘lv‘g IS &« rf’c‘hon’no‘)' a gwﬂ(')".on
x:=kk emR
*All H\e,\)( va lues are Y the y velues are eifterent

>

3.2 (onstant Fuhc%‘on Pg. 79 #1-5 omit Y
A constant Function is 4 zero o(ejft’o @Olyn"r\n‘:al Function, E«A)C
is $(0=b belR

cor\S‘\'qf'\+

Ex: The cost of a mebre fyc ket i $3 7”‘)(’ distance

\/Ou ‘,‘i’c\ V‘Q’
Y(x) =3

3.3 Linecar functjon py. 83 -£7 orm;t Y
77')6’ €? uc«."—,‘on DF 5 l,’_be 53 F(X) Zaxtb
@ Te C‘-\”ed S_S_oee and Yal of CLA?;,_C

If o > o, bhen lime i< ihcrf“\s;r\) A7
IF « < o, then Jpme is "(ecrf"is,‘y \j




2
Use two comdinates , [abel/eed as (X, Y,) and (X, Ya), fluy o Formula -
a= Ya-Y,
Xa~ X
How ‘\'0 qv"\‘PH_

Find Ake” X and Y indercephs and plet Phom

Ex: £(x)= 3u—b Ex: F(x) = —&x x|Y

A=} Noin} X =0 % o °
9 3x-b y =k J Y=o - ' S |-d
Xz g -

_];J_of‘o{ &‘019}6""'5
A ?oo} con J‘ﬁ?n‘.nj doool ;s bein3 emg}‘.ed, Ater |10 rin it
con tains  |500]

a) Nare dhe varich)es gnod find Ho rule
X +'i"‘”\e \/‘W\MOMN} OF Nc\"}'ei’

(’) F!‘no{ ‘H‘G amoant ofF Reter QW )S\ ™;n (j
1150 |
) Find He Fime it fukes |o em ply fle Paa/
L}r‘) min )
CRule b)Y F(15)= 50 )5) 9900 ) 0 ‘-_~S'O,s4£?ci_§
o83 (A E AL -~ L R ENTIN I 0000 =505
9,5 000 0-,9 5
2l A=Y9
—10
_..S‘O

flx)=-90x+5020



3.4 Quadratic function pg 89#1-20 omit 4, 11

Quadratic Function i

Youtube:

Quadratic Functions and Parabolas in the Real
World

https://youtu.be/He42k1xRpbQ i

Basic quadratic function is f(x) = 1x?2

pin|

®
Q
O



)
Transtormed quadratic function is when the
function is not going through the origin and has

shifted left/right and up/down.

The standard form of a quadratic equation is
f)=alx—h)?2+k b

4
3 -
-1

/4‘\

The U-curve is called {oreboole

®

Role of Parameters in Standard Form

f)=alx—h)*+k

Vertex V(h, k)

Axis of symmetry
x=h

]
yentEreapt 7

iy

| X-intercepte®
(solulions)

204



b
Parameter a \f (x) =@@‘C ii;)z +k
< 1

~

h;a > 0 (positive) 'Ifla] <1 ‘&' 35« deime)

» Opens up » Parabola is Compress

» Has a minimum » It's “Wide"

fa<o0 (negative)™ |If |a| > 1{Vertical stretch |
» Opens down » Parabola is Stretched
» Has a maximum » It's “Narrow”

NV

Parameter h: shifts the parabola‘left and right

on the x axis (horizontal translation)

» Juas l~ ,
100 [Ix)=(x=h)y
80
60
=
=
40 h=0
h=5
20 h=10 e
h=21§ =
0
30 -20 10

N



Paramcier k: shifts the parabola up and down
on the y-axis (vertical translation)

YA
L
\\,

10} - ///[ 3

I -8 x

i/ i
. /7 | — y=x+l
54 . L

4 / —_— y=x-1

I T

\ // =

I
VI
\

\As

O O

Graphing the Quadratic function

-Steps: Find the vertex, the zeros and initial

value and plot on ﬁgraph

Ex: f(x) = I%x—%)z +9

Vertex V© (\n,)’~> S “@’%7)1?
Zeros. et ?(X)‘—O
o= 1(x-a)%4

=5 =J(x=9)°

Dot ot exist! So iRpukaeknes

Trmitial Yalve: let X =0
¢ (o) )(o—;))a +9

T()=1(y) +9

S A=
w =
L
[Cut o
e+t




Ex f(x)=—-4(x+3)2+9

G- Y Bx: f() =3(-1)* h =
Vertex ¢ (b, k) =1E359) NS N evtex dCEOX <~ o
Zeros: let f(x)=o K = g Jeros ! O 3()(—0& VLo

O:m I 4 ‘\/_-;T 3 3 Y

— VY
~9=-¢(x+3)? a o= (x-1) | &
‘BJ—’W 0O = X~| l*:\

%4:;,

)
-~
t
|
}

3
!

w4
W
-~
A+




Determune 10 properties
Domain ()

Range 73 -9, &)

Zeros ] 0, b4

Y intercept % o}

Max

Min No/Ve

fX)=0 |00}
fx)<0 me,oj v [b/oo[
T J-0 ;31

{ C 5, o

rail

Find the rule — given vertex and a point

pg 98#21-28
Findtherulein/ f(x)e(x-h) 2tk
standard form ¢ {4
4..
N - G\,k)
2_
3,2)
( e /b\\((uo)x\
N ta(x-w) % Hk B > 4 é\\
O alb-3)%+d -2
SN p
> 9a W
E -
O\‘\' '3__ \‘ - 2
7 7 (x=3)%+2



Ex: A parabola has a vertex (6, 10) and passes
thru P(16,4 WK

a) Find the equation
B a(x-h)* +k
y :Ct(f(o‘\o)a-{»}o

~b = JoOa

—

oo

&= -0.00

N = ~0.06 (x=b) %9

13

Vivy A as U
b) Find the y intercept
Y2 -0.06(0-6)24/90
Y o-0.06 (36)+/°
VE T8 or 22

as

¢ Find f1)
f(13) r -o.06(1a -6)°t)0
F(19) *~0.06(30) 40
;(fa) * 7.%4




:._ e h
Ex: A'parabola has a vertex (4,2%) and a y-int
of 6.

a) Find the equation
Y:a(x-h)2tk
b = a(o=-4)?+)¥
b loa@®
AL
Jo /L
s -3
Ty

ns

V=g (x=y) 412

b) Find the zeros



Ex: A parabola has V(2,6) and point (3,5). Find : ' /
the difference in x values when f(x) = —43. Quadratic Word Pm}’{en}é

Mainbatmd — AL st The nnd reicle oh lnd e torms a parabolic arch. ]l l-l nd
@ S:C\(3-&>}+(o & maxin lxhi() mda widih of S0 m. Can o sailboat pass
] Y = ) (X e D + Q o} {~dib Hatyard d | bridgyd, 8\ from tlu: axis of syna i l top of its muer
- 3 abao [(t waker! Justify v luriun_
S <a ( ) z

) e

I

-

G :
@ ‘tl(x ~3)%+b

F(x) = -1 (x -a) U
hi J_,k

S——

Q
—&ig—f’i
=)
-1 3
/\
L SR A
x5  x:=-

Di tferen ce =}-9-5)

n7 Fal]

®



Ravhrwants wo bld a paralshic bridge over twhegin in her backyvard as

! i t ¥

o 200 m. T must be at
1 cach side. How

showa at the lete. The bridge must span a wid
fease s 1 am high where wis 30 o from the bak
hiph will her Bridoe bes

19



QUADRATIC WORD PROBLEMS MIXED

The following graph represents the side view of the path
of a dolphm as it performs a trick during a show at an
aquarum. This path is composed of portions of two
parabolas assoctated with functuon £ and g respectively
The scale of the graph is in metres. The rule

7 x)= g {x=3)" =5 represents the dolphin's path when it

15 1 the water. When it 15 out of the water, the dolphin
reaches a maximum height of 4 metres, The distance
between points A and C1s 10 metres. What is the rule of
the tunction g?

Poim =

v %)q

N
3,

T SR Tiodr

5: 5 (x-3)°

1
5

/4
V933

Y

b ¥)O _
—— =%
(¢,4)

258

3:x-3

/N

i x-3 3> x-3
X0 Xl

IR K)
-ll p L‘c\

'

-~ -
o

N : -l(x‘gy)*tl

Determine which form of the quadratic would
be best to use in each case.

Determine the equation of the second-degree tunction associated with the description provided.

a) The vertex is located at 1°(3, 2) and the graph passes through the point P(4, 3).
b) The two zeros are =3 and 1 and f (—l)= 2.

¢) The equation of the axis of symmetry is x=—1. The maximum is 2 and the graph passes through
the point P(4, -123).

d) The only zero of the function is -2 and f (—l) =-]

€) Points P(~1, 7), O(-9, 7) and R(-3, 1) are on the parabola representing the function.

f) The y-intercept is greater than or equal to the zeros, which are ~1 and 5.

39



CONVERTING FORMS

Use these methods only when asked to convert.
Standard - General’
f)=alx—h)?+k- f(x)=ax*+bx+c

f(x)=2(x-3)2-12
Tx) = A% *-bx +9)-12
F(x) = 2x%-bx 40,

260

Standard > Factored m

fG)=alx—m*+k- f(x) =alx—x)(x—xz)

fx)=2(x—-3)>-12
33T %nya(x-S-‘I)(x-O-‘o)
B

3 T0

AN
3+ 3-1%
X154 XTo.l



General->Standard: General->Factored

fx)=ax®+bx+c— f(x) =alx—h)*+k fG) = ax? + bx + ¢ > f(x) = a(x — x1) (x — %)
Step 1: Make the i
flx) =2x*—12x + 6 coefficient of x?=1 fix) =ZB==F=F5 3Ix*+3x-06
a q .
Mx b >H'3> Step 2: Find (%)':(:':2.6)2-_-9 Q’(X)’ 3xdydx-b
3 (X%~ bx 19 3- ] Step 3: Add (and subtract) Pix) =3 (x4 x -3)
2 this constant .3 )<+A)()<“l)
li(x‘” - l"-—-l Step 4: Factor the perfect Fx) (
ALX‘.})A”’Q square
: Simpli
ek ESSENE

263

F(x) = a(x-3)%-1d



~~
Factored > Standard {F:\A ~verey J Factored> Generals JUTpPo T

fO) =alx—x)x—x) - f(x)=alx—h)*+k f)=alx—x)x—x) > f(x) =ax?+bx+c
flx) =3(x—-1D(x+2) f(x) =3(x—1)(x +2)
w: QM )?‘}\Aa\ﬂ> B(X&_‘,X-.a)
]
P93 %% 4 35 -0
<y (=9 ;Y
Y
--0.5, Y
F(x)= 3L0.5-))(~05+2)
YOO = - 6.9
N=(-0.5 - b.7S)

T(X)=3(x +0.5)%-b.7S

O O



LINEAR AND QUADRATIC INEQUALITIES
REGIONS OF THE CARTESIAN PLANE
(SECTION 5.10 IN WORKBOOK) PG.159

< > exceeds
Less than Greater than
Shade below/left | Shade above/right
Dashed line Dashed line
< at most, > at least,
maximum, does not minimum
exceed Greater than or
Less than or equal equal
Shade below/left | Shade above/right
Solid line Solid line

266

Note: To use the table to shade, y must be
positive on the left side of the equation.

Another method is to plug in a point, usually
(0, 0). If the point verifies the inequality,
shade towards the origin (or the point you
plugged in).

67



srd \.)wdq\ae\ova

~
Ex: Graph 3x + 2y — 6@0

Lin Eah

To qruoh
BNt

Yiad x-int Jy:=0O
3 x +Q(0f(§z_\0
el

3 3

X< A

Find ¥-int? 3(0)-};@
ay ¢ b

Ex: Graphx > 6 Ex: Graphy < 2
! \
I
1
| “"'""["‘41“"” [—
. : Y
i _.*;qﬁ_. o L
|
|
{
|
Porrts o the

269

bwe dov't 5‘&35‘:Y
e '\nﬁ)u&\"'lf‘l




Mefhhod 2 @

(0,9
OxQ+O0¥3
0>3
T‘Ck)sﬁ (O)O) 'S not w SQ)M?‘;QV"
te bre ‘mm‘/uul#y ~ shedle ooy

Srom (0,9)
t)\"\';(&d
Graphy > x? —4x + 3

X .//- N=(-52,9)

b S =S R

i 0

i\ﬁ\fﬂa/o/ . 77 (J)Qvll(a)*i
T Y-

NE (A)")

Zeros: o xX*-Yx43
O (X-2)(x-1)
x=3 x=l
Yiat =y s (e)-y(e)e3

Ny =5

Ex: Write the equation associated with this

graph.
N - U ) -L’)
\-,‘ II‘ Vo‘\n\’ 2 ('l,O)

G - |

o Yz Ya

e —

{

a=)
N= 1(x=1)2-Y
* Dus el o

* Shade d apove

A Ay A

N> (x-1)3-y



Ex : Name the variables and write the equation
for each.

1. A parking lot has a surface area of
500m?. Each truck occupies an area of

5m2x and each car occupies 3m?.
s Yruck's am -

5x33y L 60
N rog ¥y £S5

2. In a classroom, there are at least three
times as many boys as girls.

U - |

m

B> 3G

E xeumQle Yo yedch ow\-’

a

® '—\]>X

—_—
=1

N ¢

=1

..xa

R{D]q;d!n or
rmu ity plying oy
hej ative one Yo an
;nec’ualﬂ-y , Hhe

S\IMbO\ c\ﬂ&\r\jes .

X% >y
Ry ex?



® @
Quadratic Word Problems Altitude (m) 3
................. (110
1) Melanie was playing with a remote- 10 o I e
controlled toy airplane. The plane took off GL Rt
from a balcony and landed on the ground 8 ’{@" °
minutes later. Three minutes after taking [ > I Time ( min)

off, the plane reaching a maximum altitude 3 8 ( q, o)
of 10 meters. In the diagram, the plane’s

altitude as a function of time is represented

by a portion of a parabola. How high off

the ground is the balcony located?

@Ruc

\\

/0 = a(2s)
AR AS
oL=— o 2) Flying fish use their pectoral fins like
S ‘dil‘lilane»wings?fo glide through the air.
‘ The path of the fish.can be modeled by the
- A .ﬁ g
@ M quadratic function :
-2 3 5 &
L S(0-3)%4 fx)=- (x—33)%+5
S 1089
1~ A (C{) +/0 When does the fish reach its maxi
Y or 6.y height, what is the fish’s maximum height,

and how far can it fly befor&i; Jeenters the ~
T4 s Jocaded (.t watert ecos T

P

pra]



Yoax =S

O L zeros @ 5\”3,\/45_
0--> (3 bl - 0
J 0% (x=33) ) 06 soconels
3)_.\‘
‘_._:; 1+ can ?’y (.OG
33y 33 1087 S€ ¢ onds oefort

\ I
/\ ¥ Yalls,

33433 33-33
X< 6k Xz O

6

3) The arch of the Gateshead Millennium
Bridge forms a parabola with the equation

f(x) = —0.016(x — 52.5)% + 45 where x is the
horizontal distance in meters from the arch’s

left end and vy is the distance in meters from the
base of the arch. What is the width of the arch?

a7



4) A suspension bridge is 120 ft long. Its supporting cable hands in a
shape that resembles a parabola. The function defined by H(x) =

%(x — 50)2 + 30 approximates the height of the supporting cable a
distance of x ft from the end of
the bridge. ix)
a. What is the location of the
vertex of the parabolic L& 120 fl——
cable? .
b. What is the minimum (4
height of the cable? 0 | !
c. How high are the towers at ST

either end of the supporting
cable?

e

b. What is the minimum height of the cable?
1
= — —_— 2
H(x) 30 (x —50)2+30

Hix)

i

| | f
ol 1111 1{11]
=1, TE TR I >~ X
1]

10

o Y
" a. What is the location of the vertex of the

parabolic cable?

1
H(x) =9—O(x—50)2 + 30

12011 —>

s

C. How high are the towers at either end of
the supporting cable?

1
— _ 2
H(x) ——-90(x 50)< + 30

Hx)

b

1 2) [ ————

Sl

o = e 1.5z —> X

mn



5) A 50-m bridge over a crevasse is supported a. What is the location of the vertex of the

by a parabolic arch. The function defined arch? f(x) = —0.61(x — 25)* + 100

by f(x) = —0.61(x — 25)% + 100 o

approximates the height of the supporting s

arch x meters from the end of the bridge. g‘o T /
\.1,~ s0m ’ _ a_:_ﬁj; 'I

b. What is the maximum height of the arch

(relative to the origin)? 3.5 QUADRATIC FUNCTIONS -
f(x) = —0.61(x — 25)% + 100 (GENERAL FORM) PG101#1-13
] Y p— The general form of an equation is

lar/—\%ﬂ‘f» f(x) =ax®+bx +c

Vertex = (_2%' y)

Note: to find the y value, plug in your x value.

Note: We never have to find this form. It’s
given in a problem.

24 K = (/QC -A “ us




@) F(2:309)7-7(9)43  wrmrpemene @

Ex: For g;c) =2x2—-7x+3 »  Fiid e e
a) Find the vertex Flo) =3 2" "o > i
b) Find the zeros 9 Findthesipn
c) Find the y-intercept
d) sketch
e) find the sign

\‘:(l) \/> ) : :\'O‘IO'SB v 13, =
Y G :[os 3 ) -

< 9‘-._‘
(F)=+@)-#(z)e3 N WORD PROBLEM
)

. 3 9 Findieymern
ST~
8 o " faawensn 1)  The polynomial function
h(t) = 24t — 3t? describes the height h(t) of
a ball, expressed in meters, in relation to \mO\ \§-

\/ . <?_Jr_ - as > time t, expressed in seconds. @Vhat is tHe ™ y
L‘

greatest height reached by the ballﬂ
Wiy)=- g
(V) =-38) +aut,

(
_C——)

\°>0101X3‘7X+3 = o Lc_?-)o
Axa-(ox*X¥3 NEYEN
1l -3) (379 =D 3 = (30, 4)
(ax-1)(x-3) a3 © 1
RN o DO < s Rean(d) T
- 14 = ,3 (.*) (
X:% X =3 5 5 2N % \'\L'}>:Lm Mex=




2)  On a forward somersault dive, Mike’s h=-5t>+6t+3

height h meters above the water is given by b. How long does It take him to reach the marimumn hetghs
N . . . { is it before h: th 7
h = —5t% + 6t + 3, where t is the time in & Wow high i the board above the water

seconds after he leaves the board.
a. Find mike’s maximum height above the

water. 4.%
b. How long does it take him to reach the
maximum height? 0.6

c. How long is it before he enters the water? |.5% secord
d. How high is the board above the water? 3

V=5 ) §) Fmd T
- ‘;’TS) = 0.6 NEORUOE
N=5(0,6) 2+ b(0-6)+3 V=3
YRR 3) An architect is designing a tunnel
ot g and is considering using the
N (O' ) ) function f(x) = —0.12x2 + 2.4x to
C) “tad  yeros determine the shape of the tunnel’s
5: -5 t>tht 43 entrance, as shown in the figure. In

this model, f(x) is the height of the
entrance in feet and x is the

% -t T62-y(-s)(3)

2 (S) ) )
X -b* (30 distance in feet from one end of the
— entrance.
- ) 0
-b +9.% ~-9.% 1 w

-19 -19 P

o

o e — - — B e —— N — o a—— —




P

a) How wide is the tunnel’s entrance

at its base? y

y=-0.12x2 + 2.4x

Ve -0 2%+ LY x
9 0. )&x(X - 30)
F=9 =30

/ Widhn =20

144

b) Could a truck that is 14 feet tall
pass through the tunpel? Explain.

No, becouse
/¥ nigrest
ol e s (2.

y=—0.12x 4+ 2.4x

246

O )
~ a) What is the vertex? What does it
represent? {
A Qa"l y=—0.12x2 + 2.4x
N — =
A(-0.9)

V= =0.1209)*+.419
NERP!

S N=9,0)

v
3

245

3.6 QUADRATIC FUNCTIONS -
(FACTORED FORM)
PG105#1-16, PG109-1-18, PG.75

f(x) = alx —x;)(x ~ x,)

where x;and x, are zeros.

Note: To use this form, you need to
have the 2 zeros and another
random point.

k20



Ex: Find the vertex for f(x) =3(x - 1)(x —7) Finding the rule — given the zeros and a

. 3 point
Zeros o 1,1 Neryexsip & = 4 0 k
- Eul 3 leros. -3, 3 ‘f{"
_ Roint o (3, -Y 4
o Frd K Q)uj‘w\ x=Y o (3 > » : o
\ : VO Talbex)(-x TN T A
JOREINENCED (3,74)
\ - F()ra(3)(x-3) :
- Q(ll) ) * - :q(aérl)(a%) Y
\/? \Ii(‘l,’a?) -4 = q(‘/)("> Q(x):l(xw)()(‘a)
BT
148 _L‘ 4%
o
Find the rule: Word Problem
X y Zeros - }z & 1) A bridge is supported by an arch in the shape
-2 4 Qoivt - (-Q,LO of a parabola. The distance between points A
-1 0 and B is 60 m and the height H of the arch is
2 0 E(x) > a (X=X )(X- Xa) 25 m. The top of a sailboat mast is 8m above
S LA f) e (x-d)

) ca (Fa¥)(-2-2)
Y+ e
v
a >
Cx) = 1 (xXH)(x72) = .

O . O N D




£
/‘_\I-' "/—\' ‘\_)
a. What is the minimum distance “b. What is the width of the arch at 8 m above
(horizontal) from point A at which the the surface of the water?

sailboat can pass?
/leros. -30,30

Qo"n)ﬂ (O,RS)
) T a (XX )(X-X)
3y w(0420)(0-32)

9= -3, (X430)(x-30) s

i: 53-‘10 (x 9‘700)

1 —
3 3b

-393= x 3835
bly =fx?

Rg = "C/OOQ e -
Yy F(x) = ~30(x130)(%-39)
~900 i ) X~ 4.7 M ~ 2AS m
T s . 30 -3S T e Frum point (4 .
SUMMARY: THE 3 FORMS OF THE

QUADRATIC EQUATION ARE:
Standard form

fx) =a(x-h)?+k
Must be given:

General 7(x)_= ax® + bx + ¢ J

Factored

f(xX) =a(x—x1)(x — x3)
Must be given:

54
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; i
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CHAPTER 4
GREATEST INTEGER FUNCTION

4.1 Step Function pg 116#1

. =3
) f(-l): i)
i 4. Find the interval of x
7 for which f(x) = 2.
— 2 3 3’ _)]

73

o closs = wac)uoled

) OP(’\’NQJ z ?X('\AJ‘?J

@

O
4.2 Greatest Integer of real number
pgll7#1-5

The greatest integer of a real number x noted
[x], returns the biggest integer less than or

equal to x. It rounds down a real number to

the nearest integer. Round dovwr T2 Yheqext

[3]= 3 Rak 690( C s e docime)
[0.953] = ©
[4.3]=4

[—43]= -5

3 p—
[_Z]— -

274



Calculate f(—4.3), given
fx) = —2[4(x +3)] - 5
F-4u.3) -alu(u.sen]) s
Ay (-1.31-8
-3 [-5.23-5
Round don
= s ()5
FC13) 7 7

(L

i

275

O

What could the values of the question mark be?
2] = 4

fusl

[7] = 10
[W,n[

[?] = 13
(13,04]

[?] = a

{Ql O\*'[ 27



O

4.3 Basic Greatest Integer Function (GIF)

Find the properties
— Domf= T Inc= *
Ranf= /. Dec= Neont

™ Max, Min =Nore Pos= [2,c0
3 yint=©  Neg= J-cs 0]
] zeros =[O, 11

e

4.4 Transformed greatest integer function
pg 123#1-12, pgl27, pg 115

f(x)=alb(x—-h)]+k

A Tax Tabte for Amounts up to

1
035 —)
5oa L
5 0 —
EW | ———
Ot
b 4} - e~
(1] 20 A0 80 1.060

280



To solve [x] = a, Solve for x

5'¢ 31 ¢ 6
we say x could be anything between a and 1)—-2[3x —1] = -10 bt 3x <3
the next integer a + 1, noted as -3 -d 3 > 3

a<x<a+1, ng-gj'-b— 1 2x<a. 23
a€l’l . ¥
5¢ 3x-1<b L3 3
Therefore, to solve for x in [x] = 2, *k( 3; 'c"?nz%b%be Beheen
The solution is x—-2]=-1
2<x<3
OR
[2,3]

&
@,



Parameter “a’” :

f(x) = 2[x]

F) =1

Vertical Stretch

Vertical Compression

=0
-3 °
o—:-o *
b 5 4 ? =0 1 2 3 3 5 &
=0
*—o
=0
—3°

281

J(x)==[+]
-0 o'
-0 5
*-0 4
H 1}
*0

~—d

RBE 3 H

1 0
o *-0
d’.((eqxw\-j 0
4 -0

O

Summary: Parameter ¢
determines the distea?]Ee between
each step (called the
counterstep).
Ghs © Ite ve e
The counterstep = ||
If v, the function is imcreasing.
If &, the tunction is reflected
about the v-axis and is
decreasing,

Steps: oo

282



Parameter “b” : determines length of each step

f(x) =[2x]

1
£ = [5%)

Horizontal Compression

Horizontal Compression

iz:\,&: Y

i 0
o0

,fi,;j,w% [RecTPROGL

U
4
L3

: ,emjabz_

|3 LRE IR}

hot
P

length=2

()=l
Yy
o—e 5 -
o—e 4 @
oo b
o—e 2| oe
4 oo 9o
i_-‘:-.d.:Tl q_z‘f4*)
o8 $—o
&QCWO\SM 4 o—e
et
L o—e
£ o—e
5 o—s

Summary: Parameter b
determines the lcngth of each

step.
11 &
The length= — | '~ th
|b] | ceciprcidaf
. b :
I he function T increasing.
Steps:

If 5, the function is\dvereasing
and is reflected about the y-axis.

Steps: (o—e

283
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N\..-L:Vc; that the or:gi:w, (0,0): has been a solid (colourcd)

1
dot.

Parameter h translates the Function units left or rightr;

r' arametes K translates the function k units up or down.

F

T—hla means that (h,/\) will \:lwmg»y berasolid dot .

285

Graph

1
£) =2 [Z(x - 3)] +1
Solution:

Establish a, b, h, k
a2 'y N3 K=\

286



Starting dark dot: (h,k) (2. \) @

Step height = [a| = |2 | = 2

¢ 2
1 p\fc‘\w\ﬂh\g l' - L|

Step length = ™

Ifb<0then O—@ \o?':T
If b>0 then —0

fab>0 then _—) @0
LY ®

IFab<0 then —__

87

Yysb 25 7,0R13

Graph f(x) = —1[3x+1| -1

as-| ~1[E (x3))-)

O )

K="V heighht = lal = |

‘ ot o L
Jenghhn Sy T J reciprical of =%

b >0 = o

6o €O =7 ()=

188



To find the equation, follow these steps: Find the rule of this function: ®

1) Starting point. Choose any closed dot and

call it (h, k) A Tax Table rqg Amounts up 1o
1
4
2) Step height = |a| 5) If ab > 0 then_—~7 o b O
Ifab < 0 then 0 d Gl
3) Step length = — ™~ ‘o —
) Step length = i g ol s

mI—O
4)If b < 0 then 0—@ S S S N N
Ifb>0 then @—) s f
@ (w,K) = (0.30,0.00)
: = o\\-. 0.0l
@\qe‘jk* l\ | 150 lade for L6\
@\eng’r\m‘l\\:‘@ﬂ-ao &~
\eha\\r\"t")
o—e v <O =-5

/Mo wo 20 5 oL o0

R
Vv b=*=-5
@@:(9

FINAL ANSIIER : $0e) - - 005 (x-0.a3)1 00



A salesman is paid $400 weekly plus a bonus of 1008 for every 5008 in sales.

Word PrOblem K a) Write the equation.

A salesman is paid $400 weekly plus a bonus of ©)  Ifhe sells 15 4335 of merchandise in a_wcSI:. Whatis s Sy
) L = l d) Isit possible for the salesman to receive a salary equal to $672?

100$ for every 500§}in sales.  T(x) = 19© [?33'3 ¥ Y09

¥3
R/ a) Write the equation. C) F(x) = Jo0 Czoo - 3 + 900
r .
b) Draw the graph S(x) * jo0 an.sg] £ 00

c) If he sells 15 433$ of merchandise in
a week. What is his salary? F(x) = /00 (30) 4497
d) Is it possible for the salesman to C(x) = §3Y00

recetve a salary equal to $6727?

G) B(x) = /00&“3%3 t{oo d) (073

) () = (o, 409) 273 = 100] g0
la\ =00 : /0° 10° ”
b} =500 3.7a = | 5o )

\1 >>oo=~;° oy |Trmpossible) dhe result
& -

of o greatesy voteger
ot e

funchion cann
dDC\ma‘ (G)w«ys \n-}ej@f)

J

-
L

-
-
b
- &4
-
-
-
-

]

°
[+
-

—
P
\/

wn

S

D
A

| I N A L ]



A salesman is paid $400 weekly plus a bonus of 1008 for every 5008 in sales

¢) Write the equation.

f)  Draw the graph.
g)  Ifhe sells 15 4333 of merchandise in a week. What is his salary?
h)

Is it possible for the salesman to receive a salary equal to $672?

9






